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INTRODUCTION 

Continuing education is essential for every body in this world ,where 

knowledge explosion is the pivot . The need for continuing education will vary 

with different social strata and professional status . The need is.all the more 

pronouced for teachers . The teachersare always in need of up-dating their 

. knowledge in order to prepare their disciples for better living in a rapidly 

changing world . 
t 

In-senice education according to Bolam(1980) is "those educaticn and 

training activities engaged in by primary and secondary school teachers and 

principals following their initial professional certification and intented mainly 

or exclusively to improve their professional knowledge, skills, and attitudes in 

order that they can educate children more effectively" . In- service education is 

essential f'or a teacher to realise rapid changes in our culture and its implication 

for improving the system of education in view of such change. 

In service education took its orgin in different countries in the later half 

of ~nteenth century . In India hitfull attempts towards in-senice education 

were made only after independence . Indian university commission (1 948) 

remarked the urgent need of in-service courses. In the view of the commission 

recommendation the first national coderence of principals of training 

colleges(l950) proposed refresher courses f'or trained teachers and special 

. course for those who need advanced leve1,training. 
i_ 

. . 
. . 



2. 3 

Extention education centres were started functioning in the teacher training 

colleges during 1955 - 58 period for this purpose. The national council of 

educational research and training (NCERT) was established in 1961 which 

acts as a leading agency for further education of teachers. 

The education commission ( l  966) insisted thatUthe summer institutes 

has to become an integral part of annual work of universities and schools. 

Continuing education of teacher needs the support of research. The result of 

4 research should flows down to classsroom teacher " The national policy on 

education (1968) pointed out that "teacher education,particularly insenrice 

education should receive due emphasis." The national policy on education 

(1 979) suggested that" the hcilities for in service training will be-expanded. " 

National seminar on teacher education (1 984) conducted by 

NCERT & NCTE viewed that" there is a need for providing in-service education 

A at district level and the NCERT should provide more programmes for in - 

W- service education ."The national commission of school teachers (1983-85) 

pointed out the quality of in-service programmes are poor and it is not having 

clear cu@olicies. The working group on in -service education of teachers 

NCERT(1986) pointed out that there is no proper research base for making in- 

service education more efective. 

The new national policy on education (1986) put fith a comprezhesive 

b Programme of Action (POA) for in-service education.The POA 

C (1986)emphasises that a great deal of responsibility to conduct in-service 

education would b$iven to State Council of Educational Research and Training 
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(SCERT) . Distance learning materials should be prepared and extented with 

the help of broad casting agencies . 

4 centrally sponsored scheme of teacher education was launched in 

1987 to conduct orientation about the main priorities and dimensions of 

national policy on education (1986) and to develop the professional competence 

of teachers by summer camps of ten days duration. 

As per seventh five year plan (1985-1990)" due to huge number of 

teachers institutionalised in-service education for teachers is difficult and costly 

So in- sewice education could be managed by utilising media and use of 

correspondence course materials supported by occassional contact". 

The POA (1992) contemplated that SCERT should be the nodal agency 

at state level for co-ordinating teacher training programmes conducted by 

diff'erent agencies . Ditf'erent agencies such as University Grants Commission 
4 

(UGC) State Institutes of Education (SIE) State Institutes of Science Education 
- 4 .  

(SISE) institutes of english and other languages, Teachers Organisations, Foregin 

and International agencies like British council, United States Education 

foundation in Indiapd UNESCO are also conducting training to impart refresher 

or orientation courses for the b e d t  of secondary level teachers. 

As per the report of the fifth . All India education survey ,( March 

1992) there are 723625 secondary school teachers working in 52560 secondary 

i schools in 1ndia.Among the teachers only 6.61 % participated in some fmm of 



5 
in-service edwation . This shows that a greater majority of teachers do not 

get opportunity. -.Since in -service education is a continuous 

process, providing institutionalised in-service education to all the teachers 

within a limited time is a very dificult task. The revised national policy on 

education (WE 1992) viewed that "science education at secondary level begins 

to expose student to the diEerent roles of science . Since training of teachers is 

a continuous process there is an urgent need for overhauling of both pre-service 
4 

and in-service teacher training in order to make markable changes in education 

at the secondary level" 

The eighth five year plan (1992-97) envisaged steps for strengthening 

secondav education by providing in-sewice education through both 

institutionalised and distance education mode. 

Self instruction based on the principles of distance learning is a worth 
A 

while alternative in this regard . The self-instructional packages not only 
r +. 

economise time and cost but also it give provision for selfpacing . By realising 

those facts the investigator decided to developing self - insructional materials 

in a package . (Here after noted as SIP for self insructional package and SIhl 

for self insructional materials) for the in- service learning of secondary school 

Biology teachers . 

SlGNlFlCANCE OF THE PROBLEM 

The ditierent aspects of Biology teaching such as inhctional strategies, 
L 

evaluation strategies,the resources of learning,role of media in learning etc are 

. . , .  . . . . . . .  . C . .  . , . ,  _. l -  .... I - .  . , 
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.But the rezsearch finding and development in these areas do 
pr7ycs% ;ay g 
not flowflown to teachersat the same rate,because the source for getting 

information about technopedagogical advancement are very limited and not 

easily accessible to majority of teachers . There is no system for providing 

orientation to teachers at regular intervals,to,let them aware of such advancement 

Unfortunately this lead to a gap in knowledge which acts as a major hmdrance 

4 in the success of teaching. The present study aims to bridge that gap and alsqto 

facilitate successful teaching learning process in Biology. 

Existing B.Ed syllabi presented by our universities are 

insufficient to pace with the newer techno-pedagogical advancement. So in- 

service education is meant fbr qualitative iqprovement of teachers, which is the 

thrust of eighties and nineties. This study is intended to provide in-service 

learning facilities to the biology teachers at the Secondary level through the 

S.I.P. 
T 

The prevailing system of in-service training of Secondary school 

teachers is mainly f'ace-to-fhce, learner passive in nature. The courses may be 

organisedeither during vacation or at working sessions. In both these occassions 

there are dBculties to attend the course, as generall$pined by the teachers in- 

service. The teachers also opined that dista&node of training is more 

, convenient for them..The SIP has marked advantages over the traditional system 

+. firstly by its accessibility, secondly because it is self-pacing and thirdly, it can 

be used when the learner need it.Hence the present study is felt as highly 



siginiiicant.By realising the need for qualitative 'Impro~:ement of school 

educaticn, mass oreintation courses such as quality improvement 

programmes (QIP) are conducted by the SCERT in Kerala. But due to 

the short duration of the course, (usually fbr five days) only too little content 

can be covered during the course. It is not enough to evoke a qualitative 

improvement in teachmg. The SIP use in this study consist of detailed infbrmation 

4 
required for improving quality of secondary school biology teaching. 

According to NCERT (1997)," there is a growing perception in 

the country that, during the past three decades, our education system instead 

of moving closer to the goal of thecommon school system, has moved hrther 

away from it. " We can achieve this goal only by providing adequate training for 

teachers.Since it is possible to provide institutionalised in -service training fbr 

all witkin a limited tirne,SIM/SIP of this type is the only vital alternative. 

+- . The new development in education vary with the teaching of the different 

subjects. Hence different SIM's would be necessary to provide the new 

informations to the teachers of all subjects. The investigator is a specialist in 

the teaching of biology only. So he thought of limiting the SIP to biology 

teachers only. 

The strategies of instruction can also vary with the teaching at different 

levels. So different SIP'S should necessarily include strategies appropriate to 
l 

teachers of different levels. Since secondary level is a thrust area as per policy 

statement 1986 and its POA in 1990 and 1992, the investigator thought of 



limiting the present SIP to Secondar) le1;el only 

The changing Scenario of elementary education with the recent 

directions of DPEP, brought fonvard novel changes in the instrucion and 

evaluation at the elementary stage. Similar changes have to be made at 

secondary level .also, so as to be hand in hand with the changes at the elementary 

stage. This study is designed in such a way that it will provide adequate 
f 

inf'ormation for bringing of such a change in secondary level biology teaching. 

The representatives of secondary level biology teachers, who were 

interviewed by the investigator emphasised that they need orientation in different 

aspects of education.The teachers who had participated in in-service training 

stressed that, courses of short duration are insuf'ticient to pace with the techno- 

pedagogical advancement. They demanded fbr hrther in-senice education with 

information in more depth. The existing system provides opportunity for a 

4 .  teacher to take part in an in-service programme only once in many years. So 

the present study is relevant even to those teachers who had participated in an 

in-service programme. Hence the SIP is doubtlessly worth while. 

The biology teahers at secondary level suggested the topics such 

as planning and analysing biology content, instructional strategies, 

strategies of evaluation, and preparation and preservation of accessory learning 

materials, maintenance of class room discipline etc, fbr detailed discussion in 
C 

the proposed SIP. The present study proceeds with those suggestions given by 

the secondary school biology teachers, who are the learner community for the 



prosposed SIP Since the SIP is developed on the basis of the needs of the 

learners, the significance of the study increases to a greater extent. 

Since the facilities for in-service education for secondary schcol 

biology teachers is very limited,a study of this type becomes highly significant. 

As the study facilitates self instmction , it would have mass utility with3n lesser 

time and cost. 

The investigator could not so far locate any pojects done 

for producing self instructional packages with such a high depth,so as to 

realise all the needs of teachers in service to get an awareness and practical 

suggestions of newer techno- pedagogical advancements. Producing such 

packages is there fore a new venture. Hence the present study is felt highly 

significant and useful to the target group 

STATEMENT OF THE SPEClFlC PROBLEM AT HAND 

The present study , thus , focuses on the in-service learning of 

secondary level biology teachers through distance learning. So the content 

should be relevent to the needs of secondary level biology teachers and be 

developed on the basis of the principles of distance learning. 

The content selected for the present purpose should include areas 

where newer development had taken place and should also be able to 

L give a comprehensive and clear picture of biology education at secondary 

C level to the target There fox% the content areas such as , psychological - - --- - 

aspects of secondary level pupils , aspects of planning for teaching biology 



at secondary level , pedagogical analysis , strategies of instruction in 

biology,media and materials useful for teaching biology ,strategies of 

evaluation, and aspects of class room management should be included in 

the proposzed learning materid. (The reason for selecting these content 

areas is explained in detail under the section procedure in chapter 111) 

The content mentioned above should be developed in such a 

way that it can facilitate self pacing and there by self- learning. Principles of 
3 

tex? design for self- learning materials should be strictly followed for developing 

the proposed learning material. Hence the content should be presented in a 

simple clear and personalised sqle. 

Since the material aims to provide distance-learning, utilisation of 

appropriate media is essential. The print medium is low cost and highly effective 

medium in this regard, which is easy to develop duplicate and also to 
r 

handle. Also, it does not require any hardware as in the case of electronic 

* media. Hence the main part of the material was decided to be developed in the 

form of printed text. In addition to the print medium, audio medium also can 

be used as supplementary material, which is also cheap and easy to be produced 

and used. The audio component, if used in the study can include illustrations 

of actual practical situations. In the present study the audio medium is necessary 

to illustrate the instructional strategies explained in the print material. Hence, 

the print and audio media together were proposed to be used in the study. 
'$ 

Hence,the study is envisaged as the developement of a self-Instructional Package. 
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The eEectiveness of the SIP should be validated by administering it on 

a sample target group, on the basis of the data gathered through appropriate 

tools. The present study proposed to use achivement tests and questionnaire 

I fi>r@ata collection. Additions or modifications, if any were tc  be made on the 

basis of the data gathered and the SIP was to be produced in the final form. 

Meeping the above procedure, the investigator decided to conduct this study 

with the f&wing title : 
< 

TlTLE OF THE STUDY : 

T 3 e  study is entitled as" DEVELOPMENT OF SELF 

INSTRUCTIONAL PACKAGE FOR SECOND'4Rk' SCHOOL 

BIOLOGY TEACHERS FOR THELR IN-SERVICE LEARNING" 

DEFlNlTlON OF KEY TERrL1S : 

The key terms of the study are defined below . 

Development 

According to Good (1973) it is "an extention of basic or applied 

reseaxch through which laboratory finding are reduced to practice " 

For the present study it means that the knowledge gathered through 

laboratory finding or by any other means in the fields of pedagogy and 

distance education will be practically applied in preparing the self 

instructional package - - - - -- - 
1 



If - lstructional package 

Self - Instructional package is a package consisting of learning materials designed for 

providing self instruction , so that the learner can learn the materials by himself. In the present 

study it means a package consisting of self learning materials in print and audio mode 

designed to provide self instruction fbr secondary school biology teachers in service for 

updating their knowledge of biology teaching. 

4 
-ndary School Biology Teachers 

This term refers to the teachers teaching biology at the secondary level. Secondary school 

biology tezchers is the target group of the present study. 

In -Service Learning 

In the present study it means the learning undertaken by secondary school biology teachers 

during their professional service as distinct fiom that of initial training. 

1 

FdJECTlVES OF THE STUDY 

The following are the objectives of the present study : 

1) To develop self instructional materials in a package with reference to the necessary 

content to fill up the a p s  in the update knowledge of secondary school biology teachers 

through their in - service learning. 

i) To validate the developed package by ascertaining its eEectiveness. 
L 
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METHODOLOGY 

The procedure of the study is given in the following steps : 

a) Anal~.sis of the pedagogical theories to identi6 the necessary content areas for biology 

teacher education at secondary level. 

b) Thorough analysis of the prevailing B.Ed syllabi of some universities and to i dzn t i~  

the gaps in the content with regard to update knowledge of biology teacher education. 

c) Analj-sis of the syllabus for in-service education of secondary school biology t~achers 

conducted by college of teacher education. 
C 

d) Interviewing secondary school biology teachers to gather their opinions and 

suggestions regarding various aspects of in-service aeducation and for the development of 

self instructional materials for developing the SIP 

e ) Preparation of a comprehensive syllab~s on the basis of the analysis of pedjogical theories 

existing B-Ed syllabi, syllabus for in- service educationpd the suggestions of the 

secondary school biology teachers. 
I 

f) The development of self Instructional package ( Print and audio media) on the basis of 
- i 

I 

the principles of distance education . 

g) The validation of the developed package by administering it on secondary level biology - 

teachers. 

Sample for validating the SLP: 

The sample for the validation of SIP was1 78 secondary school biology teachers belonging to 

L 
Kannur, Kozikode , Wayanad ahd Palakkad districts of Kerala state. They were selected 

. - 

i using purposive random sampling technique. Adequate representation was given to the 

diff'erent strata such as Age ,Sex and period of teaching experience, of the subjectqand 

locale and management of schools. 



l 4  
S used for Validation: 

v - 

The investigator developed two achievement tesrsand a questionnaire 

on the basis of the SIP, ivhich where used to gather relevant data about the SIP. 

*hnixques used for validation; 

The etfectiveness of the package was to be identified by the folloiving techniques. 

1. Estimation of percentage of achievement 

? . Estimation of mean percentage of achievement 

3. Estimation of error rate and 

-4. Qualitative analysis of the data gathered by the questionnaire 

Opinion of experts in the field of educatiorddistance education also was taken as an 

index for the eff'ectiveness of the package. 

A detailed description of methodology is given in chapter I11 

SCOPE AND LlMlTATiONS OF THE STUDY 

The main objective that can be achieved through anySIP , ~vill be giving an awareness 

of the new knowledge.But if it is prepared on the basis of the principles of distance 

learning, a positive attitude towards trying out the new knowledge also can be developed. 
4 

Hence, any distance learning material is to be developed by ensuring the essential activities 

of a class room teacher in it, so that it would act as a teacher substitute.In order to ensure 

this, various aspects ofthe learner such as mental level, motivation, interest in learning, 

previous knowledge , various aspects of presentation such as, personalised style of 

presentation, adequate examples and diagrams, and provisions for active learning, 

feedback, retention and transfer of learning are to be taken care of in any SIM. 

i The SIP used in the present study also was developed on a similar 

scientific manner, by utilising the principles of self - learning, and distance learning. 



Ths will help to reduce the loneliness feeling of the learner. Thus it is hoped that 

the present SIP will inspire the teachers to try out the new knowledge imparted 

tb~ough it.hlore over the prepared SIP contains a number of practical illustratioq hence 

it is agair, hope that the teachers can practice them on their own and achieve the 

required practical skills. 

Usually distance mode instruction provides postal tuition and face- to- face counsehng 

sesstions, which are the important components of a total distance education programme, 
< 

in order to attain complete mastery of the knowledge and skills, and proper 

developments of a positive attitute. 

Since counselling and tutoring are beyond the scope of the present study the investigator - . 

has to proceed with the preparation of the SIP by omitting these aspects. Therefore the 

development of skills and attitudes can not be ensured by the study. Thus it is a major 

, limitation of the study 

i Owing to lack of enough facilities and money the video medium is not attempted in the 

study as a part of the SIP. 

Inspite of these limitations utmost care is taken by the investigator to develop the SIP as 

much as effective and valid as possible. 

ORGANISATION OF THE REPORT 

The report has been presented in Five Chapters 
L 

Chapter I deals with the significance of the study, specific problemat hand, title of the 



problem, statement of the objectives of the study, brief description of the procedure, 

and scope and limitations of the study. 

Chapter11 contains two sections; the theoreitical over view of SIkl and review 

of realted studies . The theoretical over view describes the theoretical basis of the preparationof 

SBf .  And review of studies relevant to the present study provides the existing 

practices in the area of the study. 

< Chapter I11 describes the Methodology followed to conduct the study, which 

includes the detailed description of: the complete procedure, preparation of SIP, and 

preparation and administration of tools for validating the SIP. 

Chapter IV presents the analysis of data collected through the different 

tools and the results obtained. 

Chapter V concludes the present study. It invloves summary, findings, 

,conclusion and suggestions. 
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THEORETICAL OVERVIEW AND 
REVIEW OF RELATED LITERATURE 

This chapter consists of two sections. 

They are : A : Theoretical Overview of SIM 

B : Review of related studies 

< 

The sections are given below. 

k THEORETICAL OVERVIEW OF SIM 

The SIMs are widely and commonly used in any type of Distance 

Education. A variety of media are being utilised to bridge the communicational 

and educational distance of learners. As the learner is enjoying freedom for 

independent study, the SIM must necessarily be a substitute for the classroom 
I 

teacher as far as possible. The design and production of SIM with appreciable 
-4  
cjuality is a difficult task. Production of SIM is entirely different from the 

production of traditional type of text books. Since the materials should 

designed to avoid the major constraints while learning the subject, certain 

theories of learning and theories of communication should be used as the 

adequate base for the production of SIM. The major theories influencing the 

production of SIM and their implidtions are given below :- 



THEORETICAL BASIS FOR SIM. 

The learning theories such as behaviouristic theories ( skinner, 1968 ) 

coguitive approach ( Bruner, 1966 ) conditions of learning ( Gagne, 1974 ) and 

classification of learning outcomes ( Bloom, 1971 ) and the communication 

theories such as mathematical theory ( Shannon & Weaver ) and Information 

theory ( Shannon & Weaver ) have profound implications in developing SIM. 

Behaviouristic Theory : 

The behaviourism ( Skinner, 1968 ) stresses the connection between 

stimulus and response in the organism, and learning through this procedure 

brings change in human behaviour. An organism responses only if it is ready 

to respond. So a state of mental readings is essential for any organism to 

respond as for a stimulus. This mental readiness makes an organism active, 

both physically and mentally. Thus the response is the result of an active mind. 

Hence sti?&mulus - response connection leads to learning, the major 

precondition is that ' the learner must be active '. So active learning is a 
4 

principle put forth by behaviourists. In order to keep the learner active 

different techniques are used m the structuring and presentation of the SIM. 

The learning ability differs f r m  individual to individual thus the rate of 

learning also. ' Self - pacing ' for complete Iearning is another behaviouristic 

principle influencing the development of SIM. Usually SIM are designed in 

such a way to facilitate self pacing. 



* 
The ' nature of feed back ' and reinforcement ' are the other two principles 

of behaviourism, which have implications in the development of SIM. 

Immediate knowledge of result, and the correctness of an activity done by a 

learner greatly influence learning by motivating him. So in order to susbin 

motivation in leaming,immediate feed:back ,and reinforcement are necessary. 

Thus provisions are given in the SIM to provide feed back and reinforcement 

through self - check exercises. 

Learning through ' small short steps ' is another principle put forth by 

%ehaviourists. Dividing a material into small steps facilitates the complete 

learning of the material. A SIM is to be prepared on the basis of this principle 

also@Hence, each unit of the content should contain different sections for its 

presentation. 

Cognitive approach : 

Cognitive approach to learning is concerned with the inner psychological 
< - 

functioning of an individual ( Brunner ,1966 ), According to this approach 
-i 

learning occurs as a result of cognitive operations. There exists a hierarchy in 

the cognitive prucess, such as the cognitive processes are restricted to objects 

and activities subjected to direct experiences at the initial stage, the complexity 

of cognitive operations then increasing by development to deal with indirect 

experiences, and finally to symbolic experiences. This aspect of cognitive 

approach has influeved &he presentation of informatin in SIM in the order of 



This theory advocates learning through ' discovery '. Discovery leaming 

is inductive learning in which a learner himself designs any type of learning 

activity that helps him to learn a material with minimum directions from his 

teacher leading to generalisations from particular items. The information is 

revealed to him out of his own learning activities. The discovery learning also 

promotes intrinsic motivation. Hence it is learning by an individual himself. 

Cognitive approach states that learning is directed towards problem 

solving. That is everytime an individual is confronted with a problem he must 

have to learn something to solve that problem. Cognitivists suggested that 

beyond these aspects the feedback of results of one's own actions also 

influences learning. 

So cognitive theory has following implications to the development of SM. 

Since learning occurs as a result of information processing the information should 

be presented in simple terms, helping for using learner's experiences, which 

should be directed towards problem solving. 
I 

The principle of discovery should be followed in the presentation of the 

SIM. So provision for active involvement of the learner should be made in the 

material. The nature of sequenicng of experiences should be from direct to 

representative and then to symbolic representative. Provision for 

reinforcement, feed back and transfer also should be made in the SIM 

according to the cognitive theory. 
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CZonditions of learning : 

According to the view of conditions of learning, learning is a change in 

human disposition or capability that takes place inside an individual's brain. 

This theory puts forth hierarchical conditions of learning proceeding from 

simple to complex. Learning is possible only by moving from the simple phase 

to the complex phase through all the sequential steps leading towards 
3tv car, bc k k m  hp ably a f k ~  the 

complexity. That is, the sec~nd~accomplishrnent of the first one. Since all steps 

are interlinked, it promotes learning by motivating the learner and considering 

individual differences. 

4 
According to Gagne , ( 1974 ) the following sequence is potentialy 

effective for self-instruction, Activating motivation, informing the learner of 

the objective, directing attention,stimulating recall, providing learning 

guidance, enhancing retention, promoting transfer, and eliciting performance 

coupled with feed back The self - instructional materials are designed in such 

a way that all. these steps are sequentially arranged. Since learning proceeds 

from simple to complex, the material should be presented in such a sequence, 

'Jle course materials are to be written in such a way to facilitate the linking of 

knowledge in different units. The scope of conGus assessment in the form of 

?If - check exercises also is suggested by this theory. This theory has implica- 

tion in the selection of media for the SIM also. 

Levels of learning outcomes : 

0.f 

According to the classificationJevels of learning o&omes ( Bloom, 1971 ), 

there are three domains of learning outcomes such as cognitive affective and 

psychomotor. Cognitive domain pertains to intellectual abilities and 

in"tel1ectual skills, affective domain deals with emotional development and 
L 



psychomotor domain inclu-des physical skills. Each. of th-ese domains can be 

developed using different media. for the development of Cognitive d-ornain 

print medium is more effective, for affective dam-ain face - to - face interaction 

is necessary and for psychomotor domain direct consequences and practice are 

more suitable. So this theory influences the selection of media of the SKM in 

relation to which dam-ain is to be developed. 

The classification of the three domains gives specific behaviours which 

help to formulate objectives. Objectives are the basis for any type of 
1 

instruction. So this approach also has implication in the formulation of 

objectives of the SIM. The evaluation of learning outcomes also is idluenced 

by this theory, 

Mathematical Theory : 

This theory was developed by Shannon and Weaver in 1949. According 

I to this theory mediated communication can overtake face - to - face 

b communication in  many respects. In face - to - face communication, 

communiative area may be very sm& but in mediated communication, the 

media used for communication extends the communication area. Communi- 

cation using electronic media helps the distribution of informat$ to large 

population within a very limited time. Besides the print material other mass 

communication technologies such as radio, telexision, video, computers and 

sa&?.ite technology codd be effectively utilised for communication. 
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The basis of today's communication system depends on this theory. The 

communication is accurate, fast and wide spread through this non-face - to - 

face mode. So this theory helps a distance educator to select suitable m-edia for 

instruction. 

Infoqtdon theory : 

This theory originated from mathematical theory. It deals with the nature 

@f messages being communicated through mass communication media. 

According to this theory, the content should be relevant to the receiver. 

Relavamy of the content in the form of messsage has influence on the selection 

of content for the Snf. 

The message should be encoded in such a way that the receiver can 

decode it easily. In SIM access devices and directions are given for the easy 
/ 

utilisation of the material. 
1 

The feed back from the receiver helps to improve the communication 

network The feed back regarding the relevancy, accessibility and media 

utilised will be helpful to increase the effectiveness of the SIM, 

A SIM, therefdre, has to be developed on the basis of the theories 

discussed above ih the following structure. 



STRUCTURING A S7rP.4. 

While structuring a SIM the various theories of learning and 

communication have implications for the following areas. 

1, Presentation of the materials in a simple, clear and concrete manner using 

appropriate media. 

2, Breaking down the whole content to smaller units/sections and 
! 
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presenting them from a simple to complex manner continuously. 

3. Identifying the objectives and statement in simple, clear behavioural terms. 

4. Motivating learners both externally and internally. 

5. Providing adequate learning activities of various types. 

6. Facilitatmg retention. 
J 

7, Promotmg transfer of learning. 

8. Providmg feed back. 

9. Providing guidance. 



- So the structuring of a SIM should involve all the above points in the 

presentation of the content as given below. 

Presentation of Material : 

' Active learning ' is the basic principle behind self - instructional 

m aterids. The SIM will be designed to keep the learner active while learning. 

The SIM provides thought providing questions and self - check questions to 

keep the learners active and interacting with the SIM, 

3 
The SIM provides individualised instruction and at the same time makes 

provision for self-pacing. The objectives of each unit of the S b f  will be given 

at the beginning of the unit. This helps the learner to know about what is 

expected at the successful completion of the unit, The introdution of a unit 

would provide an orientation of the topic of the unit and also shows the way to 

proceed through the unit. The SIM will begin with known features and then 

proceed to complexity. The presentation of the material will utilise all 

possible previous experiences of the learners and will give enough 
i 
dustrations for the new material. The irfprmal language used for 

writing the SIM would doubtlessly be advantageous to learners. 

Identifying objectives : , 

The objectives belonging to different domains are stated in simple, clear 

behavioural terms to let the learner informed about what he is expected to 

acquire by the completion of a unit. 
* 



Motivating the leannex : 

The degree of motivation depends anexternal and internal motivation. In 

SXMs the size, colour, typography, format,and layout of the m-aterial influence 

external motivaticn. 

The internal motivation depends on the quality of th-e SM. It can be 

achieved by fulfilling learner needs, exploiting their experiences, using 

interesting exercises, providing adequate feed back, keeping moderate length 

of units,and use of personalised style of presentation, 

Learning activities : 

Self - instructural materials provide learning activities of various types 

such as exercises, assignments and guidance to utilise other materials 

and resources. The exercises of Self-checking type and activity type are 

provided at the appropriate places of the course materials, The learner could 

- t know his progress by comparing the responses to the exerrises with their model 

answers given at the end of the unit Activity type exercises are used to exploit * 
4 -  

the previous knowledge of learners and to link it with the new inform-ation. 

Assignments are usually given at the end of units or block, which demand 

expression of wholistic answers from the unit or block. The assignments have 

to perform two functions, such as to assess the performance of the learner, and 

for building purposeful two-way communication. Directions for using 

additional materials which are relevant to the course will also be given in the 

SIM so as to provide variety of learning experiences. 
i 
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Facilities for retention : 

Frequent repetitions at appropriate intervals help the retention of what is 

learnt Provisions of such repetitions are given in SIM in the form of in-text 

questions, sub-sectional summaries, and assignments. Adequate number of 

illustrations and appropriate explanations given in SIM may also help 

r e k t ~  tion. 

frovision for transfer of learning : 

Provision for transfer of learning can be made in a SIM by directing the 

learners to identify parallel or similar or dissimilar situ-ations wherever 

possible. Provision can also be made to apply the acquired information to new 

situations. 

Provisions for feed back : 

f 

, Immediate feed back is one of the major characteristics of individualised 

rearning. 'The knowledge of feed back will essentially motivate the learner in 

further learning. In SIM the following devices are used to provide feed back to 

the learners. The niodel ar~swers for self- check exercises serve as a feed back to 

learners. The sum-up sections in the form of summaries and schematic 

diagrams, would also serve for this function. \ 



l 

Providing guidance : 

The typography, various types of instructions and introduction of the unit 

provide guidance to learners. This would help to work effectively on cou-rse 

materials without the assistance of anybody and thereby increase the 

accessibility of the SIM, 

Hence, it is evident that the SIM is advantageous in m-any respecb for 

meaningful learning of the content by the learner himself at his leisure time, 

' USES OF SIM 

Wherever the population size is very large, a SIM is very useful to 

provide instruction to every member of the population, In the present study 

also the population of secondary school teachers is fairly large. The resources 

(money and man power) for educational purpose is very limited. In this sense 

SIM is very useful to provide mass instruction with minimum time ancl money, 

Since the idea behind the SIM is 'providing education at the door step', it is 

-1 designed according to the needs of the learnejs, by giving provisions for 

self-pacing and there by facilitabg self-learningq Thus SIM is very useful in 

universalising and democratising education with minimum expenditure of 

money and manpower, 

The review of literature was done to realise the current practices and 

developments in this area. 



B. h REVIEW OF REL4TED STUDIES 
v 

The review of related studies and literature i s  an importan-t part of any 

type of research study. According to Best ( 1989 ), review of related literature 

helps in the following way. " Citing studies that show substantial agreement 

and those that seem to present conflicting conclusions helps to sharpen and 

define understanding of existing knowledge in the problem area, provides a 

back ground for the research project, and makes the reader aware of the status 

of the issue ". 

The Survey of related studies helps the investigator to understand his 

problem in depth, and it also acts as a guide for further investigation. This is 

also helpful in the selection of necessary tools for theresearch. A review of 

previous studies in the relevant areas of the present study was m-ade. The 

studies are categorised into the following sections. 

' 1 )  Studies on Science Education. 

42) Studies on teacher training programmes. 

3) Studies on in-service education, and 

4) Studies on individualised learning and self learning. 

1) Studies on Science Education : 

The studies on science education relevant to this study are reviewed 

;below. 



The nature of Science teaching was studied by Parakh ( 1968 ), Vaid-ya 

( 1971 ) and Nair ( 1971 ), The studies revealed the existing nab-re and status of 

science teaching in schools. They showed that the teachmg of science is maidy 

through ora1,lecture method instead of experimental m-ethods? It is also 

revealed that the science clasrooms are still teacher centered. Science was taught 

merely to get pass mark in the external examination. So memorisation was th-e 

technique used for learning science instead of experimentation and. 

verification. 

Mian ( 1990 ), Hopper ( 1982 ) and Vardhini ( 1983 ) studied the 

effectiveness of modular approach in teaching science, The studies revealed 

that modules are appropriate for teaclung certain topics of science. 

Nair ( 1987 ), Varghese ( 1987 ) and Jose ( 1987 ), found out that there is no 

sqpticant difference in achievement of science due to difference in locale of 

pupils. But those pupils have high science aptitude found to be high achievers 

v in science. 

Sujatha ( 1987), suggested that, Science aptitude, Science interest and atti- 

tude towards science are h h l y  correlated with achievement in biology. 

crnd 
Baby ( 1989 ), itrta Uzhunnan (1989),hSivaprasad (l=), investgated into 

the nature of classroom climate required for proper learning of science and 

concltlded that a democratic classroom climate wfffi-the co-operation of pupils 

t- is highy effective for lemming science. 
- 



Vijayakumar( 1.988) analysed the text books of biology, and pointed out 
Y 

that the content is incapable for mastery learning, and to promote creativity 

and motivation. 

Haridasan (1989), Noushad (1989), Mini (1989) and Varghese ( 1989) 

studied process outcomes in biology and concluded that problem solving abil- 

ity is different in different pupils due to difference in the attitude towards prob- 

lem solving. Process outcomes in biology also is related to attitude towards 

scier~ce and science interest. 

A 

Razak ( 1989) analysed the opinion of teachers and suggested that the 

biology content at Secondary level is not competent to achieve the desired 

change in pupils. Provisions for the development of skill, and effective 

utilisation of leisure time  ere minimum. The content still makes the 

classroom, teacher centered. 

Rekha (1988) and Panda (1994) analysed the effectiveness of teaching 

models for instruction and suggested that instruction using different teachmg 

3dels are effective than conventional methods of teachmg in secondary and 

higher secondary levels. Modules with supplementary materials such as 

audio presentation was seen more effective than conventional m . s . d  bQ 

ER&&A=~ t e a c h .  

White (1990) studied the professional needs of middle school science teach- 

ers and found that there is a need for developing newer techniques of teachmg, 

additional instruction is necesary regarding psychological foundations of 



education, preparation of supplementary learn-ing materials and more 
\ 

information is required for recognising and accommod-ating individual 

differences. 

Conclusion : 

Review of the studies on science ed-ucation given above revealed that 

many studies made various suggestions for the improvement of science 

b education, But still the present-day science teaching is theoretical, The 

practical side of the science and its applications are neglected, It is also evident 

that teaching using newer strategies of instruction have marked advantage over 

traditional methods, but we rarely put them into practice, The learning 

environment suitable for science learning is of democratic and pupil - active in 

nature, but still it is teacher - centered, and oral. 

Majority of our science teachers are unaware of the newer developments, 

in science education, hence a comprehensive in s e ~ c e  training invohng all 

these aspects are very essential. 

(2) Studies on Teacher Training Programmes: 

The studies on teacher training programmes relevant to the present study 

reviewed are as follows : 

Ray (1952), Chohan (1%2), fia (1962), Prashar (1%3), Akthar (1965) and 

. sha$~a (1995) studied the effectiveness of secondary level teacher training 
- 



programmes and its curriculum. The studies revealed that the teacher training 

programmes were theoretical and their curriculum involved only supeduou~  

aspects unrelated to daily life. The studies emphasised the need of refresher 

courses for teachers in every five years after completion of their training course. 

Chopra (1964) proposed the essential reformations in B.Ed training such 

as making more emphasis to educational psychology, practical training in edu- 

cational evaluation CO- curricular activities and for practice teaching. 

Sharma (1982) verified the expected behaviour of student teachers who 

had completed a training course and concluded that the student-teachers do 

not get a precise idea about what is expected from them as teachers, 

Heaton(1988) studied the effects of teacher training on students and teacher 

performance and revealed that the training had only a short term effect on 

teachers. But this training was effective to improve pupil performance. 

Green (1994) conducted a study on self guided training of teachers for the 
diyibi[;hes 

treatment of pupils with de~elopmental~through video . . . The 

training programme of self guided mode through video medium was found to 

be effective. 

Passi (1994) conducted a case study o n  the personalised Teacher 

Education programme. The study revealed that the programme was highly 

useful for some participants. 



Conclusion:; : 
?' 

The studies on secondary teacher training programme relevant to the 

present study are very few. The foregoing review of studies shows that the 

curriculum followed by many training institutions are s~ -~e r f tuous  and 

theoretical and not suitable to be hand in hand with advancement in  teacher 

education. Majority of student teachers do not know what is expected from 

them as teachers. it is also revealed that the effect of training is not long lasting 

though it improves pupil's achievement, Training programmes using media, 

4 
and self learning or personalised style can be v-tilised for detailed and effective 

teacher training. 

Since the secondary teacher training has many short comings, it is 

essential to conduct in-service education for secondary school teachers, in 

order to prepare them to meet the newer changes in the field of education, 

(3) Studies on In-Service Education : 

The studies on h-service teacher education, relevant to the present study 

are reviewed below: - 

History of in-service education in India had been traced by Srivasthava 

(1%6) from its origin till date. The study showed that there w3 a signhcant 

improvement in programmes and activities of in-service education, The study 

also revealed the positive attitude of teachers towards the in-service 
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Burrel(1951), Andhra Pradesh SCERT (1990), SuHivan (!981), BuMa (1987) 

and Carroll (1989) studied the effectiveness of in-service programme. The studies 

gathered information using questio$aire, interview, and observation. 

The studies revealed that face-to-face in-service programm-es for sh-ort 

duration are not enough to bring forth adequate changes meant by the 

programme. Studies revealed that supplementary materials such as print ou-ts, 

nodules, audio and video presentations can be utilised for in-service 

xogrammes. The content of the courses, was also inadequate to involve the 

newer advancements in teaching. But in-service programmes are seen effective 

to bring about positive attitude in teachers towards in-service learning. Most 

teachers were in favow of in-service training programmes. 

Khosla (1970) observed that training institutions should pay m-ore em- 

phasis to the professional growth of teachers, with the involvement of experts 

in various faculties. 

Gupta (1979) exposed the areas to be included in in-service programmes, 

such as pedagogical and methodoIogicaI subjects, use of community resources 

and socially useful productive work. 

Assuzu (1983) studied the availability of educational media for i n - s e ~ c e  

education of secondary teachers. The study concluded that media for 

in-service education* inadequate and most of the teachers are desiring to 

'participate in the bmemke programmes. 



Lali (1990) analysed the initiative of secondary school teachers for 

professional improvement. The study revealed that majority of young 

teachers are not interested in professional improvement and aged teachers are 

more interested in in-service programmes, 

The m.athematics faculty of Regional College of Ed-ucation (1992) 

developed a correspondence - cum - contact in - service programme for 

4 mathem-atics teachers, teaching at plus two level. Th.e programme was found 

to be effective to provide in-service education in m.ath.ematics content of plustwo 
level. 

Baker (1991), studied the effects of an in-service training programme for 

co-operating teachers on the supervision of student teachers in an. urban school 

system. The study concluded that the material developed for in-service 

education is found to be effective. 

Jungsatitkul(1991) and Osantowski (1993) studied the effectiven-ess of h- 

sed$ce programme on the performance of teachers and suggested that the in- 

service programme showed improved performance in  most of the 

pa rticipan k. 



The studies on in-service education relevant to the present study were 

revie-tved nbol-2. 3 , e  re\-izssr revealed t h ~ t  in-service ec lcc~ t i c i~  is useful to 

improve the professional competence of teachers. But facilities for in-service 

training are limited. It is also clear that self learning materials are effective to 

provide in-service education to teachers. Since majoriv of teachers are 

interested in professional improvement the facility for the same should be 

increased. So tfie present study to provide in-service education. to secondary 

sch.001 biology teachers is highly necessary. 

14) Studies on Individualised and Self-learning : 

The studies on individualised learning,and self-learning reviewed,are as 

fol?ows:- 

Programmed materials were developed by Young (1968), Reid. & Booth 

(1969), Cavanagh (1969) and ChaUhan (1973) and their effectiveness as a means 

for self - learning was studied. 
v 

i 
I The studies were conducted with experimental groups and 

control groups. The studies revealed that individual learning is a success. The 

advantages such as more responsible attitude from the part of pupils an-d 

lowering the cost of education were obtained as results. it was concluded that 

auto-instructional material is effective for self- learning of adolescents and adult 

learners. 



7' Pultorak ( 1975) and Row land (1995) worked on modular approach for 

effective instruction as modular approach for effective instruction of graduate 

stud-ents. Questionnaire, pre test and post test were used to gather relevant 

information. The results showed that mod-ules are very effective in instruction. 

Grey (1996) studied the difference in achievement of students in 

traditional and distance learning environments. Non-experimental design was 

formulated to conduct the study. Achievement test, and. questionnaire were the 

major tools used. The study concluded that students in distance learning 

T environments achieve academic success at a rate equal to or better than 

students of traditional environments. 

The effectiveness of multimedia approach for instnt-ction of secondary level 

pupils was experimentally studied by poornan (1968) siemaeowsky (1%9), 

Krishnan (1 983), and Vasanthakumari (1986). The studies showed that 

multimedia approach is found to be effective in improving competency of 

students. This approach seemed to benefit both high and low achievers, and it 

tends to increase the interest of learners. The rate of achievement also seemed 

1 - to be b h e r  than that of t e a c h  using traditional methods. 

Sivadasan (l981), Rabindra Das (l%), Siddiqui (1986) and A1 bader (1993) 

had developed self instructional materials for the benefit of students at the 

secondary level and studied the effectiveness of them. Pre-test and post-test 

were conducted to validate the efficiency of the material. 



~9' 
y The studies reveaied that self learning materials are effective i n f o - C  

learning at secondarv level. Students were able to learn at their own pace using 

the self learning materials and the achievements of students are higher than 

that of using traditional methods. 

Self learningprograrnrnes for teachers were developed by Lambhate (1983, 

a3d Das (l??%) and the effectiveness of the material was studied. Quasi- 

experimental design. was used to conduct the studies. Achievement test was 

used to assess the performance of participants. The study revealed that 

4 teaching through self-learning material is sigruficantly more effective than 

traditional teaching. 

Bailkert (1983) studied the effectiveness of self-instuctional micro-teach- 

ing course used for the i-n-service learning of secondary school mathematics 

teachers. The self-learning materials in print (two hand books ) and an audio 

casstte were developed. The effectiveness was tested by the comparison be- 

tween the scores of pre test, post test and delayed post test The study con.- 

cluded that the self-instructional micro teachmg course was very &five to 

improve the general instructional competence of m-athematics teachers, 

Conclusions : 

The studies on individualised learning and self learning relevant to the 

present study are reviewed above. The foregoing review of studies revealed 

that learning through self instructional materials are very effective. 
4 



The review of related studies done in this chapter shows that very few 

studies are conducted in the different areas related to the present study, 

Though there are somany recommendations for improving the status of 

science education, it continues as a theoretical discipline in most of the schools 

even today, The majority of science teachers are unaware of the rr-ewer 

developments in the field of science education. Hence, there sh-ou-ld be 
\\ 

provision for continous education of teachers, 

The secondary school teacher education curriculum followed by many of 

the training institutions are ineffective to meet with the challenges of newer 

developments in the field of education, Suitable in-service education 

programme is necessary to bridge this gap occured due to inadequate 

pre-service training. - 

The in-service education programmes conducted by various agencies are 

found to be effecive for the professional improvement of teachers in service. 

But the facilities for in-service programme are very limited. 

Self - learning materials are found to be very effective for any type of 

learning. The knowledge obtained through self-learning materials are more 

retainable, and it has marked advantages over traditional type of learning. 

, So effective in-service training can be given using self-instructional materials. 
-- - - - -  



Hence, it is believed that the present study of developing a self- 

instructional package for secondary school biology teachers for their in.-service 

learning will be a highly sigruficant and worthwhile one. This study is a new 

one of its kind, as the investigator could not locate any such projects attempted- 

by other persons. 
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METHODOLOGY 

An account of the methodology for conducting the present study is 

given in this chapter. Methodology is the vital part of any research, as it 

guides the way to proceed. The selection and application of suitable methods, 

procedures and techniques comes under the purview of methodology. The 

present study is meant for developing a SIM for the in-service learning 

secondary school biology teachers. The following objectives were formulated 

for the conduct of the study. 

OBJECTIVES OF THE STUDY 

1) To develop self-instructional materials in a package with reference to 

the necessary content to fill up the gaps in the update knowledge of 

secondary school biology teachers through their in-service learning. 

2 )  To validate the developed package by ascertaining its effectiveness. 

TARGET GROUP 

The secondary school biology teachers constitute the learner 

community of the present study. These learners are different in age, sex, 

period of teaching experience, locale of school (rurdurban) etc. Majority of 



them do not participate in any in-service programme and some of them have 

experience of participating in in-service programmes. Those who do not 

participate in any in-service programme may not get opportunities to update 

their knowledge and those who participated also may not get a complete 

picture of the advancements in the field of biology education Therefore, the 

investigator wishes to provide update knowledge in education through a self 

instructional material to the target group, so that they can use it at their own 

pace and by spending sufficient time. The following procedure was used to 

conduct the study. 

PROCEDURE OF THE STUDY 

The procedure for the conduct of the present study is as follows : 

a) Analysis of pedagogical theories to identlfj. the necessary content areas 

for biology teacher education at secondary level. 

b) Thorough analysis of the prevailing B.Ed. Syllabi of some universities 

and to identlfL the gaps in the content with regard to update 

knowledge of biology teacher education. 

c) Analysis .of the syllabus for in-service education of secondary school 

biology teachers, conducted by colleges of teacher education. 



d) Interviewing secondary school biology teachers to gather their opinions 

and suggestions regarding various aspects of in-service education and 

for the development of SIM. 

e) Preparation of a comprehensive syllabus for developing the SIP on the 

basis of the analysis of pedagogical theories, existing B.Ed. Syllabi, 

Syllabus for in-service education and the suggestions of secondary 

school biology teachers. 

f) The development of self-instructional package @rint and Audio media) 

on the basis of the principles of . . 
distance 

education. 

g) The validation of the developed package, for the development of the 

SIP. 

The primary source of information for the development of the SIP was 

pedagogical theories, which enable the identification of necessary content areas 

for biology teacher education The B.Ed. Syllabi prescribed by different 

universities were analysed on the basis of these criteria. The syllabus for in- 

service education of secondary school biology teachers conducted by College 

of Teacher Education also was analysed in this regard. The method used for 

the three steps of the procedure mentioned above was document analysis. An 

interview also was conducted with secondary school biology teachers to 



realise their needs and to gather their suggestions regarding in-service 

education. 

Document Analysis : According to Good (1971), 'Fontent or Document 

analysis is the detailed evaluation and appraisal of the manifest and latent 

content of various types of communication". So, in the present study 

document analysis method was adopted to analyse source books and reports 

in order to identify the criteria for the selection of content for teacher 

education of secondary level biology. The method was also used to analyse 

the B.Ed. Syllabi prescribed by different universities, and the syllabus for the 

in-service education of secondary school biology teachers conducted by 

blleges of Teacher Education 

Interview : Interview was another tool. used by the investigator to gather 

relevant information fiom secondary school teachers. According to Young 

(1979) "Interview can be dehed as an effective. informal, verbal and non- 

verbal conservation, initiated for specific purposes and focussed on certain 
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planned,&. As people are more willing to talk than to write, the questions 

can be explained to get valid responses. On the basis of its nature interview 

can be of two types. 

i) Structured interview, and 



ii) Unstructured interview. 

The structured form of interview uses a set of predetermined 

questions. It may often take the form of a questionnaire. The unstructured 

interview does not follow a set or a list of predetermined questions. 

The detailed description of the whole procedure fiom steps'; to' g'is 

divided into three major sections. 

They are : 

I - Procedure of Prehmhary works 

I1 - Procedure of Preparation of SIP. 

111 - Procedure of validating the SIP. 

The detailed methodology is described below. 

I - Procedure of Preliminary works 

The procedure of preliminary works proceeds through steps'; to'el as 

described below. 

L. 

a) Analysis of the Pedagogical Theories. 

The documents such as National Policy on Education (1986), Review 

of W E  1986 (Ramamurthi Committee 1990), Janardhana Committee on NPE 

(1992) Revised NPE (1992), and Programme of Action (1992) were used to 

identi@ the guideline for analysing the pedagogical theories. 



The analysis of these documents provided a guide line which involved 

the following observations. 

1. Science education should prepare the students to take up varied roles. 

Students are able to : 

* take up differentiated roles of science. 

* Gnderstand process of science. 

* inculcate values of human culture. 

Proceed according to his own pace. 

do practical exercises. 

explain daily life phenomena. 

Improvement in various aspects of teacher education such as, 

Strategies of instruction. 

Strategies of evaluation 

utilising resources and media for teaching. 

management of classroom activities. 

This guide line was used to identity the necessary criteria for selecting 

content for secondary level biology teachers education. The investigator 

analysed the available necessary books to identlfy the content for biology 

teacher education at secondary level. 



The 'Biology Teaching Method' by Falk (1971)' 'Biology Teachers 

Handbook' by klinckrnann (1971)' 'Inquiry Techniques for Teaching Science' 
' 

by Roney (1968), 'Science Teaching and Testing' by Nedelsky (1965)' 'A 

Source book for Biological Science' by Marholt, et. a1 (1958)' 'Biology 

Teachers Handbook' by Schwab (1965)' 'Models of Teaching' by Joyce & 

Weil (1 985)' 'Psychology of Learning and Instruction' by Dececco (1 977)' 

'Objectives and Methods for secondary Teaching' by pierce & Lorber (1977)' 

'New Directions in teaching secondary school science' by Hurd (1971)' 

'Teaching Science creatively7 by washton (1967)' 'The Impact Science 

Teaching7 by Vaidya (1971)' 'Hand book on Supervised Teaching and field 

assignment' by RC-E. Mysore, (1981)' 'Intership in teaching - A Hand book' 

by RCE Mysore (1984)' and A.V. Instruction by Brown, et. at. (1973) were 

the books analysed by the investigator to identitj. the content areas necessary 

for biology teacher education at the Secondary level. 

The important content areas identified as necessary for a biology 

teacher by the analysis of pedagogical theories from the books mentioned 

above are as follows : 

1) The characteristics of a learner at secondary level. 

ii) Different aspects of planning for teaching biology at secondary level. 

iii) Instructional strategies in biology as explained through the models of 

teaching. 



iv) Preparation of accessory learning aids. 

- v) learning equipment. 

vi) Resource units. 

vii) Strategies of evaluation in biology. 

viii) Steps in classroom management. 

These are to be mastered by any biology teacher at the secondary level. 

Therefore these were considered as the criteria to identrfl the gaps in the 

existing B.Ed. Syllabi. 

b) Anahrsis of the present B.Ed. Syllabi. 

The investigator then proceeded to analyse the present B.Ed. Syllabi of 

different universities and other institutions in India. For this, the investigator 

first requested the different universities and other institutions such as NCERT 

& Regional Institute of Education to mail their B.Ed. Syllabi to him All 

universities in Kerala, University of Madras. Annarnalai University, Madurai 

Kamaraj University, Andhra University. Kakatiya University, Osmania 

University, Srivenkateswara University, Bhopal University, University of 

Rajasthan, Punjab University, Aligarh Muslim University, and University of 

Jammu were approached for this purpose. 



All universities except the universities in Kerala and Madras University 

run distance mode B.Ed Course along wih their regular B.Ed. Course. Hence 

the investigator specfically selected these Universities to get their B.Ed, 

Syllabi. 

But none of these Universities responded. The investigator therefore 

approached in person some of the Universities and Institutions which are 

within his reach Thus he could obtain the B.Ed. Syllabi of all Universities in 

Kerala and some fiom the other notable institutions like Regional Institute of 

Education and NCERT. 

The B.Ed. Syllabi prescribed by Univesity of Calicut, Mahatma Gandhi 

University, University of Kerala, Regional Institutes of Education, the syllabus 

outline for science methods course for secondary teacher education by 

NCERT. and the course outline for the four year B.Sc. Ed. Course of Regional 

Institute of Education were analysed using document analysis method to 

understand, whether the identified criteria are practiced in different institutions. 

This helped to identlfy the gaps in the existing content of secondary level 

biology teacher education in the different universities and other institutions 

sampled by the investigator. The syllabi analysed by the investigator are 

provided as appendix I-A to I-F respectively. 



The major gaps identified are listed below : 

1 .  Psychology of a learner at secondary level. 

2. Pedagogical analysis in biology. 

3. Extended curricular activities, 

4. Utilising community resources, and 

5. Minimum levels of learning. 

c) Analysis of the svllabus for In-service courses. 

In Kerala, the conduct of in-service courses to teachers of secondary 

level was started only recently. The institutions entrusted with this duty are 

the Institute of Advanced Studies in Education and Colleges of Teacher 

Education. It is understood that both of them follow almost the same syllabus 

for conducting in-service courses. The investigator, therefore, collected the 

syllabus used by the College of Teacher Education at Calicut meant for the in- 

service course the biology teachers, for the purpose of analysing the in-service 

course syllabus. 

The analysis of the syllabus for in-service course was mainly focussed 

on the content and activities of the course syllabus. Thus it helped to vexrfy 

which all gaps are to be filled up. The syllabus is given as Appendix - 11. 



The analysis showed the following inclusions as the content for the in- 

service course. 

1. Aspects of lesson planning 

2. New trends in teaching strategies 

3. Newer developments in evaluation 

4. Preparation of teaching aids. 

5. Pedagogical analysis, and 

6. Techique for effective l e h g .  

Thus it can be understood that the secondary school biology teachers 

do not have update knowledge in theses areas. Therefore these areas also 

were selected to be included in the proposed SIP. 

In order to supplement the information obtained by the document 

analysis of pedagogical theories, B.Ed. Syllabi, and Syllabus for in-service 

course, an inteniew also was proposed to be used to gather relevant 

information kom the secondary school biology teachers. 

d) Analysis of Teachers' views obtained through Interview. 

In the present study structured interview was conducted with 

secondary school biology teachers. Two separate interview schedules were 

prepared, one for the teachers who had not participated alteast once in an 



in-service programme. The two interview schedules are given as Appendix 

III-A and 111-B respectively. 

The interview schedule for teachers who never participated in in- 

service programmes sought information regarding various aspects of in-service 

education such as the mode of the course, opinion about learning through a 

SIM, topics to be included, medium of instruction, style of presentation, 

suggestions of the respondents, etc. The schedule also gave provision to 

enquire about the major problems faced by them during the teaching situations. 

The investigator interviewed sixteen secondary school teachers 

belonging to kozhikode and wayanad revenue districts under this sample. 

Among them due representation was given to sex. locale of the school, nature 

of school (boys/girls/co-educational schools) and type of school 

(Government/aided/unaided). The responses of the interviewees are 

summarised in Appendix IV-A. 

The interview schedule for teachers who had participated in in-service 

programme consisted of some additional items (see Appendix 111-B). The 

additional items pertain to different aspects of in-service education 

pro_gammes such as its usemess, applicability of content, continuous 

application, adopting new ways of teaching &er attending the course, 



adequacy of the course, etc. All the other items in the first schedule were 

included in the second schedule also. 

The investigator interviewed twelve teachers who had participated in 

an in-service course of ten days duration conducted by the College of Teacher 

Education, Kozhikode. Among them due representation was given to sex, 

locale of school, nature of school and type of school. No representatives fiom 

unaided schools were obtained as unaided schools do not come under the 

scheme of in-service education conducted by the eollege of Teacher 

Education The opinions and suggestions are sumrnerised as Appendix IV-B. 

The interview helped the investigator to collect valuable information 

regarding the needs of the teachers and the nature of course materials needed 

for them The major information obtained through interview are the following. 

1) All respondents stressed the need of in-service education. 

2) Teachers were in hvour of learning using a SIM. 

3) They suggested topics such as instructional strategies, accessory 

learning materials, strategies of evaluation, etc to be included in the 

SIM. 



4) They also suggested that the SIM should include newer advancements 

in teacher education. And it should be simple, precise and well 

designed for self- learning. 

e) Preparation of A Svllabus for Developing the SIP : 

The gaps in the existing content of Secondary level biology teacher 

education were identified on the basis of the pedagogical theories, and the 

results of analysis of B.Ed Syllabi followed by different universities, syllabus 

for in-service education conducted by colleges of Teacher Education, and the 

information obtained through the interview of secondary level biology 

teachers. These could help to organise a syllabus outline for preparing the 

learning materials. The learning materials were to be essentially of distance 

mode, designed for self-learning of secondary school biology teachers. 

In order to bridge the gaps in the existing content of biology teacher 

education, the following major areas were included in the syllabus outline 

according to the identified objectives. The objectives and areas of new content 

are given below. 



Obiectives 

1. To develop an understanding of characteristics of a learner at 

Secondary level. 

2. To develop a positive attitude towards evolving appropriate plans for 

biolo gy teaching . 

3. To apply the principles for analysing pedagogy in teaching biology. 

4. To develop an awareness in adopting newer strategies of instruction in 

biology at secondary level. 

5 .  To apply knowledge in preparing media and materials for teaching 

biology at secondary level. 

6 .  To develop a positive attitude towards adopting newer strategies of 

evaluation. 

7. To develop an awareness for proper classroom management. 

Areas of Content : 

The following areas of content are suggested to realise the objectives 

formulated. 

1. Psychological considerations of a learner at secondary level. 

2. Planning for teaching biology. 

- 3. Pedagogical analysis in biology. 

4. Instructional strategies in biology. 

5. Media and materials for teaching biology. 



6.  Strategies of evaluation in biology. 

7. Classroom management. 

These areas were fiuther classified into units, and each unit spelt out 

the details within it. These were arranged in the order of the objective 

formulated for the syllabus. The detailed syllabus is provided as Appendix V. 

The above syllabus was used to develop the SIP for secondary school 

biology teachers. 

11. Procedure of Preparation of SIP 

This describes step 'f of the total procedure. The procedure of 

preparation of SIP involves two subsections such as, 

1. The structure of a SIM. 

. . 
I U. Development of the self-instructional package.Which are explained as 

given below : 

i) The Structure of a SIM. 

In chapter II the necessary structure of a SIM is already presented 

under the section 'The Theoretical overview of SIM'. The detailed structure 

proposed for the present SIP is described here. 



Self learning achieves r more importance now a days. The course 

materials for such distance mode courses are entirely different fiom the 

traditional text books in many respects. The design of self-instructional 

matertials greatly depend on the nature of learners. In fact the learners can be 

of any age, with difference in experience in life. All these heterogenity should 

be catered to while designing a SIM. 

The size of the material depends on the amount of information 

contained in it. If the information contained is less, then the material would be 

treated as a unit. And if large amount of information should be covered 

through the material, as in the case of the present study, the whole material 

would have to be divided into Blocks, and sub divided into units. Each of such 

blocks should involve many related units-and each unit should involved related 

points of a single aspect given in different sections. Each block begins with a 

block introduction which provides an orientation to the information presented 

in different units. The details of the structure of a unit is given below. 

Structure of a unit :- 

The word 'Unit' implies a division of a block which includes the 

information pertaining to a single topic. The h c t i o n  of each unit is self- 

instruction. In order to guide selflearning each unit in addition to covering the 



subject matter has to provide orientation to the study, enough illustrations and 

effective style of presentation, and reinforcement,and feedback. 

Beninning of a unit : 

The beginning part of each unit serves to provide guidance to the 

learner regarding the content of the unit, how to approach the unit, and the 

expected outcome of the unit. As said earlier the contents of the unit is listed 

at the beginning of each unit. This enables to understand the inclusions of unit 
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and to develop a ~uitable~learning. The objectives of the unit are stated 

followed by the content list. The objectives provide description of the 

expected learning outcomes and help! the learners to decide how to approach 

the material and also to have self assessment of their learning. The objectives 

are to be stated in simple, clear and precise behavioural terms. 

Just as the block introduction there is an introduction section in each 

unit of the material, which should come just after the objectives. Introduction 

should provide an o v e ~ e w  of the unit. that is. what is going to be discussed in 

the unit, and it also mentions the important points of the unit. The 

introduction should be written in simple clear and precise manner so that the 

learner could easily get into the unit. 



Body of a unit : 

The body of the unit is the main part of each unit, which provides new 

and additional information to the learners. A unit will normally consists of a 

number of sections. The sectioning is based on the objectives of a unit. 

Usually each section is relating to a single objective. These sections will be 

arranged in a sequential order as in the order of the content list. The 

information should be presented in simple language, with familiar words, and 

short and precise sentences. The style of presentation should be as warm as 

possible so as to address the learner directly. On the contrary to the traditional 

text books, the content in the SIM should be explained in simple terms, with 

the help of suitable illustrations and diagrams so as to substitute classroom 

learning. 

Apart from these there should be activities to be done by the learners 

also. They can be in the form of developmental questions given to be 

answered then and there in the material. Another type of activity which is 

given under the caption 'Learning Activity' can also be presented in specific 

points of the unit. This is meant to utilise the previous knowledge of the 

learner and also to provide a prediction of the coming information. Enough 

space should be given for the responding to Learning Activities. 



Each section should be ending with an exercise for the self-assessment 

of the learner. These exercises are denoted using the caption 'Check Your 

Progress'. This is to give feedback to the learner as to the correctness of his 

learning. Possible answers for check your progress exercises should be given 

at the end of each unit. There should be enough space for answering such self- 

check questions, also. These exercises are distinguishable fiom the remaining 

content with the use of a change in typography. Necessary directions are also 

to be given along with the such exercises so that the learner could understand 

what he is expected to do. 

The study of a complete unit in one sitting is generally not possible 

because of the length and depth of the units. A division into suitable sections 

provides stopping places within the unit. Such divisions will help the learner 

to begin and stop the study of any part o f t  he material at his own pace and time 

suitable for learning. A learner can spend enough time to get mastery over the 

material. The scope for testing his progress in learning within short steps and 

provision for checking the correctness of answers will provide immediate 

feedback. According to the correctness of learning the learner could either 

pass on to next section or to revise the same section once again. 



Ending a Unit : 

The last section of a unit is meant for checking the achievement of 

learner in that unit by the learner himself. The ending part of each unit 

constitutes a summary of the unit under the caption 'Let us Sum Up'. This 
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should come as the dleach w t ,  which can be usually presented in the form of 

key points in each unit. 

This section should enable the learner for the learning of the unit as a 

whole instead of individual sections. It also should help the learner to locate 

the points he had learnt properly, and to check whether fiirther learning is 

required for any part of the unit. 

The 'Possible Answer' Section should follow the 'Let us Sum Up' 

Section in each unit. The 'Possible Answer Section' will provide answers for 

the 'Check Your Progress' Exercises. This section should help the learner to 

check the correctness of his responses against the exercises. So the provision 

of immediate feedback and motivating the learner for W h e r  learning can be 

effected using this section. 

In short, the structuring of the material as discussed above is 

appropriate to meet the individual differences and there by hcilitating 

self-learning at a diitance. 



Organising the content in a Unit : 

The selection and organisation of content within a unit is a very 

important step in the production of self-instructional materials. The major 

criteria for the selection of subject matter are : 

1) relevance of the subject matter to the learners ; 

2) ability of the matter to stimulate thinking or problem solving. 

The following criteria can be used in the ordering of subject matter in 

SIM. 

Specific General 

Easy + DiEcult 

Basic + Advanced 

Simple + Complex 

Familiar --+ Unfamiliar 

The organisation of the presentation of subject matter is given below. 

Organising the Presentation : 

The effectiveness of a SIM depends aro different aspects of presentation 

such as clarity of content, clarity of language, style of presentation, learning 



activities, provision for motivating lezarners, exploiting learner's experiences, 

providing facilities for retention, Provision for transfer of learning, Provision 

for feedback, Provision for guidance and access devices, and quality of 

illustrations and explanations. 

The ways of taking care of all these aspects while preparing a SIM are 

already discussed in Chapter 11. Hence a repetition is avoided here. 

Guidance for learning the material can be provided by means of 

introduction, anticipatory questions, typography and instructions. As stated 

earlier there will be a common introduction to the material in the fornof 'Let us 

begin here' at the beginning of the materd, introduction at the beginning of 

each block and introduction at the beginning of each unit. They will provide 

guidance for proper learning. The change in typography of headings, and 

running matter also provide guidance for self-learning. Instructions should be 

given at specific points to guide towards exercises and change the medium of 

the SIM wherever necessary. 

Different structuring devices should be used to increase the 

accessibility of the material. The change in type hce, and the system of using 

numbers to denote sections, sub-sections or subsections, will increase 

accessibility of the material. Different type hces should be used for major 



headings, (Block, unit and Section headings) and for sub heading. Italics type 

is preferable to denote exercises, activities and possible answer sections. The 

numbering of units can increase the accessibility to a greater extent. For 

example take the case of Block I, Unit. 1. of the present SIP. The sections 

were numbered as 1 .O, 1.1, 1.2. 1.3, etc. and sub-sections 1.2.1, 

1.2.2 ....... 1.3.1, etc. and subsections were numbered as 1.2.1.1, 1.2.1.2. etc. 

Such a type of numbering wiU be highly preferable for a SIM. 

The nature of illustration and diagrammes in the material also will 

influence the quality of the material. Illustration and diagrammes should be 

neatly drawn and adequately labelled. They should be correct and accurate 

and should be properly linked with the textual material. 

The mechanical make up of the SIM is very important with regard to 

its utility. Mechanical qualities such as size and shape of the SIM, Nature of 

binding, Quality of paper used and Readability of the SIM are influential 

hctors in this regard. 

The medium type print on A-4 papers are commonly used 

internationally for Self-instructional materials. Half the size of A-4 papers also 

can be used for SIM. The binding of the texual material can be of spiral type 

or conventional type. 



The size of the type face, (10-12 points) adequate space between lines, 

number of words per sentence, and marginal space determine the readability of 

the SIM. The utility of the material increases with the increase in readability. 

Thus, a SIM should substitute classroom learning by providing 

appropriate objectives, proper presentation of content, motivating the learner, 

exploiting learner's experiences, providing learning activities, facilitating 

retention, promoting transfer of learning, providing enough feedback, 

providing adequate guidance and increasing the readability of the material. 

The investigator had followed the above guidelines in the preparation 

of the present SIP. The next part of this chapter discusses how the present 

SIP was developed following the structure described above. 

ii) Development of the Self-Instructional Package. 

A flow chart of the present SIP and its unit are given before the 

detailed discussion. (See Figures 1 & 2) The whole material of the present SIP 

includes two components such as a Sex-Instructional text in print, and as 

audio cassette bearing selected illustrations of the textual material. The 

printed text was developed by considering all the aspects required for an 

effective SIM. It has the following features of Self-learning at a distance. 



( Let Us Begin Here ( 

J, 

Contents 

I Block ~ntroduction 1 
I 

l Units 

B 1 B2 B3 B4 B5 B6 B7 

1 Assignments I 

Fig. 1. Flow Chart of the Present SIP. 



Flow Chart of a Unit in the Present SIP. 

Introduction 

(1n-text Questions ( 

Self-Check Exercises T 
Summary 

I 
. 

Self-Check Question - Possible Answers 

Fig. 2. Flow Chart of a Unit in the Present SIP 

Note : Every unit of the developed SIP followed the similar format. 



The present SIP started with a content list which involves the names of 

blocks in the material. This is followed by a 'Let Us Begin Here' Section, 

which provide a proper guidance to the learner about the format of the 

material and how to approach the material for learning. 

The whole material of the SIP was divided into seven blocks. Each of 

the blocks was pertaining to a major objective and area of content identified. 

The number of units presented in each block was varying with the amount of 
" r i b  

content presented in each. Each block began with a list ofbin it followed by 

block introduction, which was meant to provide an orientation towards the 

information presented in it. 

$ 

A block usually ended with Assignment questions, which was meant 

for facilitating the learning of the material in the block as a whole, instead of 

individual units. 

Altogether there were thirty one self-learning units in the SIM of the 

present study. Each unit began with list of contents followed by the sections 

such as objectives and introduction. The objectives were stated in simple. 

clear and precise behavioural terms. The introduction also was written using 

simple language so that the learner could easily get into the unit with necessary 

background knowledge. 



The subject matter was divided into different sections. The sectioning 

was based on the objectives of each unit. The information was presented in 

simple language with familiar words and short and precise sentences. Suitable 

illustrations, diagrams, and explanations were used to present the content 

matter. The whole material was presented in personalised style. There were 

activities under the caption 'Learning Activity' at specitic points of the 

content, which could help to think analytically m h e r  and provide a prediction 

of coming information. Each section ended with a 'Check Your Progress' 

exercise. This was used to provide feedback to the learners and also to check 

the correctness of their learning. Enough space was given for answering 

learning activities, and check your progress exercises. Possible answers were 

given for check your progress exercises at the end of each unit, while no such 

answers were given for learning activities, but they were discussed in the body 

of the unit. Both learning activities and check your progress exercises were 

printed in italics type hce. Necessary directions were provided along with the 

exercises, to provide adequate guidance to learners. 

The 'Let us Sum Up' Section at the end of each unit was helpll for 

the learning of the unit as a whole and for facilitating retention. 

In addition to these, adequate provisions were made in the material for 

motivating learners. exploiting learner's experiences, providing facilities for 



retention, provision for transfer of learning, provision for guidance and 

accessibility and suitable mechanical qualities. 

Typography, introduction section, directions and cross references were 

suitable for providing guidance for learning. Structuring devices such as 

change in typography, typeface, and numbering system were meant to increase 

the accessibility of the SIM. 

The illustrations and diagrames used were neatly drawn, adequately 

labelled and properly attached with the textual material. 

The size of the paper used was slightly smaller than A-4 size, with 

ordinary binding, which was suitable for easy handling. The type face used for 

running matter was of ten point. and a single space was given in between two 

lines. Adequate marginal space was given on all the four sides. 

Thus the investigator developed the SIM by involving all the necessary 

aspects required for an effective SIM. The donnation under each content 

area was collected fiom a wide variety of source books. (source books of each 

block are cited at the end of each block in the material) journal articles, and 

fiom discussion with experts. The points where clarification was necessary in 

the content were decided based on the personal experiences of secondary 



school teachers, Secondary School pupils and on the personal experiences of 

the investigator. 

The investigator tried hard to provide up-date information regarding all 

the topics discussed in the material. He had also studied in detail how to 

develop the self' learning materials of distance mode. This enabled him to 

finalise the format of the material. 

The audio cassette was prepared as a supplementary material, the 

procedure of which is given below. 

Su~vlementary Material : 

In order to supplement the self learning materials in print, the 

investigator prepared audio materials on selected topics of the syllabus. The 

topics included the illustrations for instructional strategies for secondary level 

biology teaching such as eoncept attainment model, Advance organiser model, 

Biological Science liquiry model, Cognitive Growth model and Group 

investigation model. 

Suitable content area f?om the secondary level biology was selected 

and converted it in the form of respective model of texhing, by following the 



same sequential phases of each model. Each illustration was designed in the 

form of the actual classroom situation, so that the learner would get a clear 

picture of each teaching strategy given in the illustration. 

The illustrations were arranged in the audio cassette in the same order 

in which the teaching models were arranged in the printed material. SpecZc 

directions were given at the relevant points in the printed text, to which the 

audio illustrations were linked. Each illustration begins with an announcement 

about the name of the model illustrated and ends with the direction to change 

the medium, that is, to turn back to the printed'material. 

The investigator made the illustrations in the manner of an actual 

ciassroom set up, by using the sounds of bell. distinguishable sounds of teacher 

and different students. sounds of writing on the black board, and by the 

difference in loudness of sound of students. All these sounds together with 

the sound of natural situations provided an original classroom like environment 

for each illustration. 

All these aspects of the audio material were meant to increase the 

effectiveness of the audio component as a part of the self-instructional 

package. 



Thus the final SIP involved self-instructional material in print, and an 

audio cassette. These two components w<e firmly attached together by means 

of a polythene bag, so as to use it a~:~acka~e of self-learning materials. 

The investigator made his maximum effort to make the study hitful  by 

following all the essential features of a self-instructional material and audio 

supplementary material. Thus it is hoped that the SIP developed by the 

investigator is suitable for the in-service education of secondary level biology 

teachers. A copy of the developed package is presented as Appendix. VI. 

Both the textual rnaterial and the audio cassettes were then duplicated. 

The text was duplicated using xeroxing of the computer print out of the 

material. The master audio cassette was duplicated using an audio recording 

system. Both these components were attached into adequate number of self- 

instructional packages for validation. These packages were then! administered 

to the selected 200 secondary school biology teachers. 

111. Procedure of validating the SIP. 

The following steps were taken by the investigator for the validation of 

the package. 

i> Administration of the SIP to a sample target group. 



ii) Development and administration of Achievement Tests on the basis of 

the SIP to a sample and estimating the percentage of achievement. 

iii) Estimation of error rate in the Achievement Tests. 

iv) Development of a Questionnaire for the qualitative assessment of the 

effecctiveness of the SIP and its administration to the sample target 

group followed by its analysis. 

v) Seeking opinion of Experts in the field of EducatiodDistance 

Education regarding the effectiveness of the SIP. 

The details of procedure of validating the package is explained in three 

i) Tools, 

ii) Sample, and 

iii) Techniques of analysis. 

i) Tools : 

In the present study the investigator developed two Achievement 

Tests and a questionnaire ae the basis of the SIP. Using the procedure given 

below. 

. Development of Achievement Tests : 

The investigator initially decided to develop an achievement test on the 

basis of the SIP. But by realising the depth of the material he finally decided 

to conduct two achievement tests each of three hours duration. The 



percentage of scores on the achievement test was to be treated as an index for 

the effectiveness of the material. Details of the development of the 

achievement tests are given below. 

Fixing up of topics to be included in both of the achievement tests was 

the first task in the development of the test. The investigator decided to 

include Blocks 2,3,4, & 5 in Achievement test I and Block 1,6 & 7 in 

Achievement test 11. The topics under Achievement test I included different 

aspects of instruction such as planning, pedagogical analysis, instructional 

strategies, and media and materials required for instruction. Since all these 

topics are in close association with each other the investigator decided to 

include them together under Achievement test I. In addition to this, these 

blocks include information in sixteen units, that is nearly half of the total 

content of the SIM. 

Blocks 1,6 & 7 are the psychological considerations of a learner, 

strategies of evaluation and classroom management respectively. These topics 

are interconnected and essential for complementing effective instruction. So 

the investigator included them under Achievement test 11. 



Preparation of the Achievement tests :- 

The question papers for achievement tests were developed using the 

stmdard procedure for the preparation of achievement tests. Preparation of 

Achievement test I and Achievement test I1 are described below. 

Achievement test I. 

In order to prepare the test, adequate weightage was given to content, 

objectives, and type of questions. 

Weightage to content : 

In this step the conent areas to be tested were selected and weightage 

for each content was given. See table. 1. 

TABLE 1 

Weightage to Content of Achievement Test I 

% of 
marks 

20 

10 

3 5 

3 5 

100 
I 

Sl. 
No. 

I .  

2. 

3. 

4. 

Content 

Planning for teaching biology 
at secondary level 

Pedagogical analysis of 
secondary level biology 

Instructional strategies in 
biology 

Media & materials for 
teaching biology 

Marks out 
of l00 

20 

10 

3 5 

35 

Total - 100 



The investigator decided to provide maximum weightage to Block 4 & 

5 (35% each), 20 percent to Block - 2 and 10% percent to Block - 3, 

depending on the depth of the content in the material. 

Weightage of Objectives. 

In this step adequate weightage was given to objectives according to 

its importance see table - 2. 

TABLE 2 

Weightage to Objectives of Achievement Test I 

The investigator decided to select two objectives namely understanding 

and application to be tested, and to provide more weightage to understanding 

(65%) than application (35%), according to the importance of them 

S 1. 
No. 

1. 

2. 
I 

Objectives 

Understanding 

Application 

Total 

Marks out 
of l00 

65 

35 

% of 
marks 

65 

35 
I 

100 100 



Weightage to m e  of Ouestions. 

In this step proportionate weightage was given to type of Questions. 

See table. 3. 

TABLE 3 

Weightage to Type of Questions of Achievement Test I 

The investigator selected short essay type and essay type questions in 

the test. More weightage was given to short essay type (60%) than essay type 

(40%) according the importance of the tqpe  for coverage of complete content. 

Scheme of Options : 

% of 
marks 

60 

40 

100 

S1. 
No. 

1. 

2. 

No option was given in the Achievement test I as the Test was 

intended to know mastery of a l l  the selected content. 

Type of Questions 

Short essay type 

Essaytype 

Marks out 
of l00 

60 

40 

Total 100 



Scheme of Sections : 

Two sections such as section A and Section B were present in the test. 

Section A dealt with essay type questions and section B include short essay 

type questions. 

Blue print : 

All these aspects were included to develop a blue print for the Test I. 

See figure 3. 

S1. 

1. 

2. 

3. 

4. 

Objectives 

Tv~eof- + 
i m t  

Planning for teaching 

Biology at seco. level 

Pedagogical analysis 

ofseco.levelBio1ogy 

Instructional strategies in 

Biology 

Media & materials 

for teaching Biology 

Sub total 

Total 

Understanding 

S 

2(10) 

2(10) 

3(15) 

2(10) 

9(45) 

Total 

4( 10) 

2( 10) 

4(35) 

4(35) 

E 

l(20) 

l(20) 

Application 

14(100) 1 O(65) 

S 

2( 10) 

l(5) 

3(15) 

E 

l(20) 

l(20) 

4(35) 



Achievement Test I was developed on the basis of this blue print. The 

-Cot Test - I consisted of fourteen questio15, a total of one hundred marks. 

Questions were arranged in sections A and B. Each essay question carried 20 

marks, and each short essay question carried 5 marks. A scoring scheme also 

was prepared by the investigator for valueing the answers in response to 

Achievement Test I. The Achievement Test I and its scoring scheme are 

given in Appendix No. VII. A & B. 

Achievement Test I1 

In order to develop the Test I1 proportaionate weightage was given to 

content, objectives and type of questions. 

Weiahtaae of content 

In this step the content areas to be tested were selected and weightage 

was given for each. See Table. 4. 



TABLE 4 

Weightage to Content of Achievement Test. 11 

The investigator to provide maximum weightage to Block 6(50%) and 

25 percent each to Block 1 and 7 depending on the depth of the content. 

S1. 
No. 

1. 

2. 

3. 

Weightage to objectives 

In this step adequate weightage was given to objectives according to , 

its importance. See table 5. 

Content 

Psychological considerations 

of a learner at the secondary 

level 

Strategies of evaluation in 

biology 

Classroom management 

Total 

Marks out 
of l00 

2 5 

5 0 

25 

% of 
marks 

25 

50 

25 

100 100 



TABLE 5 

Weightage to Objectives of Achievement Test I1 

For this Test also, the investigator decided to select two objectives 

namely understanding and application to be tested and to provide more 

weightage to understanding (65%), than application (35%) according to their 

importance. 

Weightage to type of questions. 

In this step proportionate weightage was given to type of questions. 

See table 6.  

S1. 
No. 

1. 

2. 

TABLE 6 

Weightage to Type of Questions of Achievement Test I1 

Objectives 

Understanding 

Application 

Total 

Marks out 
of l00 

65 

35 

% of 
marks 

60 

40 

100 

S1. 
No. 

1. 

2. 

% of 
marks 

65 

35 

100 100 

Type of Questions 

Short essay type 

Essay type 

Marks out 
of l00 

60 

40 

Total 100 



The investigator selected short essay type and essay type questions in 

the test. More weightage was given to short essay type (60%) than to essay 

type (40%) according to their importance for coverage of the content. 

Scheme of Options 

As in the case of test I no option was given in test I1 also. 

Scheme of Sections. 

As in the case of test I two sections, namely section A and B were 

present in the second test also. Section A dealt with essay type questions and 

section B contained short essay type questions. 

Blue print : 

All these aspects lvere included to develop a blue print for the test 11, 

which is given in figure. 4. 



Figure. 4 : Blue Print of Achievement Test 11. 

C 

Achievement Test I1 was developed on the basis of this blue print. The 

Test I1 also contained fourteen questions for a total of one hundred rnarks. 

Questions were arranged in Sections A and B . Each essay question canied 20 

marks and each short essay question carried 5 marks. A scoring scheme was 

prepared by the investigator for valueing the answers of learners in response to 

Achievement Test 11. The Achievement Test I1 and its scoring scheme are 

given in Appendix. V111 - A & B. 

Sl. 
No. 

1. 

2. 

3. 

Objectives 

Type of questions -P 

L content 

Psychological consi- 

deration of a learner 

at secondary level 

Strategies of Eva- 

luation in Biology 

Classroom Manage- 

ment 

Sub Total 

Total 

Understanding 

S 

3(15) 

4(20) 

2(10) 

9(45) 

Total 

3 ln(25) 

7(50) 

31n(25) 

E 

1/2(10) 

1/2(10) 

l(20) 

Application 

14(100) 

L 

1 O(65) 

S 

2(10) 

3(15) 

E 

l(20) 

l(5) 

l(20) 

4(35) 



Development of the questionnaire : 

A questionnaire was developed by the investigator to gather relevant 

information about the effectiveness of the SIP. The constructkm for 

preparation of the questionnaire were taken fiom the theoretical frame work of 

the SIM. 

The questionnaire used in this study consisted of two kinds of items, 

such as closed form and open form. The questionnaire was developed on the 

basis of the dimensions given below. 

i) General data of Secondary school biology teachers. 

ii) Aspects of organisation of the SIM. 

iii) Aspects of presentation of the SIM. 

iv) Mechanical make up of the SIP. 

v) Aspects of audio component.:, and 

vi) General opinion about the SIP. 

Different criteria under these dimensions were utilised for making the 

items of the questio*e. The criteria are given below. 



i) General data of Secondarv school Biology teachers : 

The fist part of the questionnaire was to gather the general data of 

teachers such as their age. sex, educational qualifications teaching experience, 

locale of the institution, and management of institution. This part was included 

to ensure that enough representation was given to all these strata in the 

sample. 

ii) Aspects of organisation of the SIM : 

The criteria under the dimension of organisation of the SIP utilised for 

making the items in the questionnaire were, 

* relevancy of the content included, 

* depth of the content included, 

* appropriateness of the objectives selected. 

* Adequacy of content. 

* correctness of information 

* Adequacy of content 

* maintenance of continuity of content 

* Arrangement of Sections 

* Statement of objectives 

* Arrangement of units 

* length of units 

* effectiveness of SIM to fblfill learner's needs. 



Various items were formulated on the basis of these criteria to evaluate 

the organisational part of the SIM. 

iii) Aspects of presentation of the SIM : 

The criteria under the dimension of presentation of the SIM were as 

follows : 

$ Clarity in presentation 

4 * Clarity of e.uplanations 

$ usefulness of examples 

$ Appropriateness of media used 

$ Style of presentation 

$ Style of explanations 

$ Suitability of structuring of the SIM. 

* 
v Adequacy of learning activities 

$ Relevancy of learning activities 

* Arrangement of learning activities 

$ Nature of learning activities 

* Appropriateness of activities & exercises 

$ Appropriateness of self-check questions 

$ Style of self-check questions 

$ . Dficulty level of self-check questipns 



Adequacy of cross references 

Appropriateness of directions 

Difficulty level of assignment questions 

Appropriateness of assignment questions 

Style of assignment questions 

Level of assignment questions 

Suitability of application type questions 

Nature of explanations 

Linking of explanations with life 

Exploiting learner's experiences 

Link between information in the SIM 

Adequacy of cross-references 

In-text questions and retention 

Summaries and retention 

Self-check questions and retention 

Possible answers and retention 

Illustrations. explanations and retention 

Meaningful presentation and retention 

Questions and transfer of learning 

Provision for transfer of learning 

Interest in learning 

Nature of feedback 



)- * Possible answers and feedback 

$ Let Us Sum Up Sections and feedback 

$ Self-check questions and feedback 

* Usehlness of assignments 

$ Adequacy of references 

* Suitability of typography 
i. 

$ Suitability of numbering 

* Appropriateness of headings 
4 

* Appropriateness of Introduction Sections 

* Simplicity of Introduction Sections 

* Provision for clarification of doubts 

* Clarity of directions 

* Nature of diagrams 

* Correctness of diagrams 

v * Clarity of diagrams 

* Link between diagrams with the content 

Various items were formulated on the basis of these criteria to evaluate 

the effectiveness of the aspects of presentation of the SIM. 

iv) hlechanical make up of the SIP. 

d 
.t The criteria under the mechanical make upihe SIP were. 



\ $ mechanical qualities of SIP such as size and shape, nature of binding, 

quality of paper used, and nature of attachment of audio component. 

$ readability of the SIM such as number of words per sentence.: size of 

type, space in between lines, and marginal space. 

Different items were formulated on the basis of these criteria to 

evaluate the mechanical make-up of the SIP. 

4 

v) Aspects of the audio component : 

The items dealing with the quality of audio component were based on 

the criteria such as, 

* Correctness of the content in the illustration 

$ Audibility of the cassette 

* time used for the illustration 

P- * sequencing of content in the oral presentation. 

$ nature of pauses 

* correctness of pronounciation, and 

$ overall impression of the cassette. 

Items based on these criteria were helphl to evaluate the effectiveness 

of the audio component of the SIP. 



1 vi) General Ouinion a b u t  the SIP : 

The items pertaining to this dimension involved opinion of the learners 

regarding any addition. or deletion or modification of any part of the SIP. The 

items in this area were of open form in nature. 

Items pertaining to all these dimensions were logically arranged to 

develop the questionnaire used for collecting relevant data fiom the secondary 

school biology teachers for the present study. The total number of items in the 
4 nlrret h e  

questionnaire was 95. I A sample questionnaire is given as Appendix W I X -  

The responses were meant for qualitative analysis. 

i i )  Sample : 

The target group of the present study was secondary school biology 

teachers. Since the population of the secondary school biology teachers is 

Y very large, the investigator thought to limit his study to the selected 

representatives of the population belonging to four revenue districts of Kerala 

such as Kannur, Wayanad. Kozhikode and Palakkad. The investigator had 

collected the list of biology teachers in those four districts which came upto 

nearly 1500. He then wrote to them about the SIP and the project. Many of 

them wrote back to the investigator which s h o 4  their interest to take part in 

the programme. The investigator then randomly selected fifty teachers from 

. those who were willing from each of the four districts so as to get a sample 



size of two hundred. This was nearly thirteen percent of the population 04 

biology teachers in the said districts. 

The investigator could conduct the present study on a sample size of' 

178 (1 1 %) for the questionnaire and 57 (3.8%) for the achievement tests. 

iii) Techniques of analysis : 

The techniques of analysis involved the techniques given below. 

a) Estimation of the percentage of achievement. 

b) Estimation of error rate in the Achievement Tests 

c) Qualitative assessment of the SIP using tables and percentages, 

obtained by the analysis of the questionnaire. 

d) Opinion of experts in the field of Education/Distance Education 

regarding the effectiveness of the SIP. 

a) Estimation of the Percentape of achievement : 

The effectiveness of the SIP was pmposed to be decided by estimating 

the percentage of sample obtaining a particular level of achievement. For this 

a hundred point scale was converted into a five point scale, for the purpose of 

assigning grades according to the percentage of marks secured in the 

achievement tests. 



The categorisation selected for this was as follows ; 

81 to 100 - Excellent - A 

61 to 81 - Very good - B 

41 to 60 - Good - C 

21 to 40 - Poor - D 

0 to 20 - Very Poor - E 

Letter grades A to E were used for the sake of convenience. Letter 

'A' stands for Excellent, 'B' for Very Good. 'C' for 'Good', 'D' for 'Poor', 

and 'E' for 'Very Poor' performance. The scores obtained in the achievement 

tests were converted to percentages. The number of individuals coming under 

each category was to be estimated. The percentage of individuals in each 

category was taken as an index for the effectiveness of the SIP. 

In addition to this the investigator proposed to compute the mean 

percentage of score in the achievement tests. A high mean percentage score in 

the achievement will be an indication of the effectiveness of the SIP. 

b) Estimation of Error rate : 

The investigator decided to estimate the error committed by the 

teacher in the Achievement Tests as an index for the effectiveness of the SIM. 



The error rate can provide information about the total percentage of errors 

committed in the Achievement Tests. 

Error rate can be computed using the following formula. 

Error rate = Number of errors committed by 'N' individuals 
Number of questions X 'N' 

Number of errors was to be obtained by the addition of the errors made 

by each individual in both the tests. The sum total of errors committed by the 

total individuals underwent the testing was obtained by the addition of errors 

made by each individuals. In the present study number of individuals were 57 

and the number of questions (i.e., maximum correct answer points) were 200. 

Qualitative assessment using tables and percentage : 

The data obtained fiom the questionnaire was proposed to be tabulated 

and converted into tables and percentages. The percentage of the sample 

favoured a statement was taken as an index for the effectiveness of that 

dimension of the SIP. Thus the favour of the sample towards all items were 

tabulated to estimate the effectiveness of  the SIP. The dimensions of the SIP 

involved those of organisation, presentation mechanical make up. quality of 

audio component. and general opinion. So items pertaining to all these 

dimensions were thoroughly analysed to realise the quality of the package. 



Procedure of Administration of Tools : 

The developed SIP was supplied to the selected sample in the first 

week of June 1997. After seeking the opinion of the eachers, a period of four 

months was fixed for learning through the SIP and getting mastery over the 

content. 

After this period was over, it was time to validate the SIP. The 

investigator conducted two achievement tests on l lth October 1997, at three 

different venues, namely, G.H.S. Poonur - Kozhikode, G.H.S.S. Thariyade - 

Wayanad, and G.H.S. - Palakkad, in the three different districts 

sirnuitaneously. The investigator was not able to provide a venue in Kannur 

district due to unavoidable reasons. 

The investigator consulted the heads of the institutions of the three 

centres well in advance and got permission for the conduct of the test. A staff 

member fiom each of these centres was entrusted to supervise the testing. The 

" %k question papers were personally delivered by k@a-tak the investigator* 

custody at the office of each centre. 

Achievement test I was conducted fiom 9.30 am to 12.30 pm and 

achievement test I1 was conducted gom 1.30 pm to 4.30 pm of l l th October 



1997. The date and venue of the examination was informed to the 200 

teachers who were taken as sample for the study, three weeks before the 

conduct of the tests. But only 57 subjects had turned up for taking the tests. 

Administration of the questionnaire : 

The questionnaire was then administered to the 200 secondary school 

biology teachers, who were selected as the sample for the study. The 

questionnaire was 4 e d  to the teachers in the second week of September. 

One hundred and seventy eight teaches filled in the questionnaire and retuned 

them. Four teachers informed the investigator that they were not able to 

continue with the programme due to personal problems, the remaining 

eighteen teachers did not return the questionnaire. 

The questionnaire was analysed to get valuable information about the 

effectiveness of the SIP. 

Scoring 

The answer sheets of the respondents to the two achievement tests 

were valued using the scoring scheme developed for tests I and 11. The marks 

obtained for each respondent were converted to percentages. The average 



percentage of the two tests for each respondent was then tabulated. These 

percentages were then used to estimate the percentage of achievement and 

mean percentage. 

Opinion of experts in the field of Education : 

Opinion of experts in the field of education was also taken as an index 

for ensuring the effectiveness of the SIP developed by the investigator. 

The investigator gathered opinion of experts during the different 

phases of the prepareation of the SIP. He had consulted experts fiom the very 

beginning of the study, i.e., for finalising the syllabus of the SIP. The 

fd investigator had also sought guide lines the content and format of the 

SIM fiom different experts in the field of education. 

Also, the final SIP was given to few experts in the field of distance 

education to realise the effectiveness of it for self-learning. Their opinion was 

proposed to be taken as a direct index of its effectiveness. 

The results of the analysis of effectiveness of the SIP are presented in 

Chapter IV. 



CHAPTER IV 

*Analysis o f  Scores of Achievement 
Tests. 

* Estimation of  error rate. 

* Analysis of data obtained through 
the questionnaire. 

* Analysis of expert opinion about he 
SIP. 

* Finalisation of  the SIP 



ANALYSIS 

This chapter deals with the Analysis of data gathered using the two 

achievement tests and the Questionnaire for secondary school Biology 

teachers. The systematic analysis of this data is hoped to provide valuable 

information about the effectiveness of the SIP. 

Analysis of the data proceeded through three sections. They are : 

Section I Analysis of scores of achievement tests. 

Section I1 Estimation of Error Rate, and 

Section 111 Analysis of data obtained through the Questionnaire. 

Section 111 was sub-divided according to the Sections in the 

Questionnaire such as Analysis of general data. Aspects of organisation of the 

SIM, Aspects of presentation of the SLV, Aspects of Mechanical make up of 

the SIP, Aspects of Audio component of the SIP, and General opinion about 

the SIP. 

I. ANALYSIS OF SCORES OF ACHIEVElMENT TESTS:- 

The scores of the two Achievement Tests were analysed as follows. 

The scores of each subject on each Achievement Test, percentage of marks of 



1 
each subject based on both Tests, grade obtained and total error committed by 

each subject are given in table 7. 

TABLE 7 

Scores and Results of Analysis of Scores on Achievement Tests 

Total 
Error 

79 
64 
82 
60 
58 
65 
70 
44 
42 
71 
62 
56 
60 
76 
86 
57 
54 
75 
82 
81 
42 
60 
87 
67 
75 
80 
75 
44 
62 
61 
73 

L 

S]. 
N o  

1. 
2. 
3 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
l 
14 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
2 
3. 
34. 
25. 
26. 
27. 
28. 
29. 
SO. 
31. 

Reg. 
No. 

101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
1 1 1  
112 
113 
114 
115 
116 
117 
l18 
119 
120 
121 
122 
123 
124 
125 
126 
127 
125 
129 
l30 
l31 

h~larks in 
Test I 

6 1 
67 
57 
73 
72 
62 
66 
8 1 
78 
63 
7 3 
6 8 
7 1 
6 5 
5 6 
70 
6 8 
62 
58 
6 1 
7 7 
69 
5 2 
63 
6 1 
62 
5 9 
79 
70 
65 
66 

Percentage 
of marks 

60.5 
6 8 
5 9 
66.5 
7 1 
67.5 
6 5 
78 
79 
64.5 
69 
72 
70 
62 
58 
71.5 
73 
62.5 
59 
59.5 
7 8 
70 
56.5 
66.5 
62.5 
60 
62 
78 
69 
69.5 
63.5 

Marks in 
Test I1 

60 
69 
6 1 
6 7 
70 
73 
64 
7 5 
80 
66 
6 5 
76 
69 
59 
60 
73 
78 
63 
60 
5 8 
8 1 
7 1 
6 1 
70 
64 
58 
66 
77 
6 8 
7 1 
6 1 

Grade 

B 
B 
C 
'B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
C 
B 
B 
B 
C 
C 
B 
B 
C 
B 
B 
C 
B 
B 
B 
B 
B 



Analysis of the scores of the Achievement Tests shows that the scores 

were ranging between 54 and 84.5. On the basis of the grading system 

explained in the methodology, the scores obtained for the fifty seven 

Grade 

B 
B 
B 
B 
C 
B 
B 
B 
A 
C 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
C 
A 
B 
C 
B 

Percentage 
of marks 

70.5 
7 1 
68.5 
66 
58 
65.5 
74.5 
73 
84.5 
59.5 
64 
66 
68.5 
65.5 
63 
61.5 
75.5 
72 
61.5 
73 
70 
5 4 
82.5 
7 7 
54.5 
62 

individuals were graded as in table 8. 

', 

Total 
Error 

59 
58 
63 
68 
84 
69 
57 '  
54 
31 
81 
72 
66 
63 
69 
74 
77 
49 
56 
77 
54 
60 
92 
35 
46 
91 
76 

S]. 
No. 

32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 

Marks in 
Test I 

7 1 
70 
74 
62 
5 5 
60 
75 
69 
86 
64 
6 1 
76 
66 
62 
64 
58 
75 
6 7 
6 1 
7 1 
7 1 
5 5 
80 
7 5 
5 2 
63 

Reg. 
No. 

132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 

Marks in 
Test I1 

70 
72 
63 
70 
6 1 
7 1 
74 
77 
8 3 
55 
6 7 
5 8 
7 1 
69 
62 
65 
76 
7 7 
62 
7 5 
69 
5 3 
S 5 
79 
5 7 
6 1 



TABLE 8 

Percentage of Teachers in Each Grade of Achievement 

It  is evident from Table 8 that 3.5% of the total individuals secured 

more than 80 % of marks, 77.25% of individuals performed in a very good 

manner between 61-80 percentage of marks and the remaining 19.25% of 

individuals showed good performance. that is, in the range between 41-60 

percentage of marks; but it may be pointed out that the least mark secured 

was 54. 

The results indicate that almost all respondents showed good 

performance in the Achievement Tests. This shows that the present SIP is 

effective to prokide self instruction for the in-service education of secondary 

level biology teachers. 

% of teachers 

4 

78 

17 

-- 

-- 

100 
A 

Number of 
individuals 

2 

4 5 

10 

-- 

-- 

5 7 

S]. 
No. 

1. 

2. 

-, 
3. 

4. 

5. 

Total 

Range of 
Marks 

8 1 -- 100 

61 -- 80 

41 -- 60 

21 -- 40 

0 -- 20 

Grade 

A (Excellent) 

B (V. Good) 

C (Good) 

D (Poor) 

E (V. Poor) 



Mean percentage of score in the achievement tests also was found out. 

The mean percentage was 67.4. Though this percentage is not nearing 

perfection, it can come in the B grade or 'Very Good' category as described 

above. So the percentage analysis of achievement shows that the SIP is 

effective upto a "Very Good" extent. 

I1 - ESTIMATION OF ERROR RATE 

Data obtained on the Achievement Tests can be analysed also to 

estimate the error rate committed by the individuals in the achievement tests. 

Error rate also can be taken as an index of the effectiveness of the SIP. Error 

rate can be estimated be using the following formula. 

Number of Errors committed bv N students X 100. 
Number questions X N 

The error rate in the Achievement ~ e s t s  of the present study can be 

calculated using this formula as follows. 

Number individuals - 57 

Number of Errors committed by 57 individuals - 3725 

Number questions - 200 

So the error Rate 



The error rate will be decreasing according to the increase in learning. 

In the present study the error rate is 32.68 which is not so low. This may be 

because of two reasons. 

The first reason is that this study could not be conducted as a 

systematic course, instead it was conducted along withthe teachers' regular 

works. So they might have got only limited time to learn the material. The 

second reason is that the present study was conducted withzin a very limited 

time span of four months. Though the teachers themselves had agreed for 

the time of four months, most of them had complained about limitation of time 

when they reported for the testing. If more time had been given to subjects 

for learning, more mastery would have been obtained. So it is assumed that 

by providing ample time for learning the present SIP the error rate can be 

lowered to its minimum. 

Comments and Conclusion : 

The analyses of sections I & I1 were the analyses of the scores 

obtained on the Achievement Tests. This quantitative analyses have proved 

that the developed SIP is effective upto a 'Very Good' extent. The findings 

have shown that the achievement could not come upto the maximum and the 

error rate could not go upto the minimum. Still, with just four months' 



learning of the SIP the average performance could come upto 68% and error 

rate is only 32%. Therefore it would be hoped that, if teachers used the SIP 

as often as necessary, with its able assistance, their biology education could be 

more effective upto an excellent level. (It may be pointed out that the 

Achievement Tests had contained questions for applying the knowledge 

gathered from the SIP to actual situations). Thus, it is concluded that the 

quantitative analysis proves that the SIP develop in the study is valid for the 

use of secondary school biology teachers' for their self-learning. 

In the next section the qualitative analysis of the validity is attempted. 

I l l  ANALYSIS O F  DATA OBTAINED THROUGH T H E  

QUESTIONNAIRE. 

The questionnaire used for this study has six aspects as given in 

Chapter 111. The aspects are i) General data of Secondary School biology 

teachers. ii) Organisational aspects of the SLP iii) Presentation aspects of the 

SIP. iv) Mechanical make up of the SIP. v) Aspects of Audio Component, 

and vi) General Opinion about the SIP. The data obtained through the 

questionnaire has been analysed and the results are discussed below. Each 

aspect analvsed is first provided in the corresponding table and its description 

follows. 



i)  General Data of Secondary School Biology Teachers : 

The General Data of Secondary School Biology teachers showed 

difference in data regarding Age, Sex, Teaching experience, Nature and 

Location of institution. This analysis was done to ensure adequate 

representation from each of these strata in the final sample. The details of the 

sample obtained are discussed below. 

TABLE 9 

Age wise Distribution of Secondary School Teachers 

There was only one teacher who was below 30 years, 44 teachers were 

in the age group of 30-35 years, 78 teachers were belonging to the age group 

of 36-40 years. 53 teachers were belonging to the age group of 4 1-45 years 

% 

0.56 

24.72 

43.82 

29.78 

1.07 

100 

Number 

1 

44 

7 8 

5 3 

2 

178 

SI. 
No 

I .  

9 - 
3. 

4 

5. 

Age 

Below 30 Yrs. 

30 - 35 Yrs. 

36-40Yrs.  

41 - 45 Yrs. 

Above 45 Yrs. 

Total 



and only 2 teachers were above 45 years of age. About 75% of teachers were 

above 36 years. The age of the teachers influence the results of the present 

study. 

Sex - wise Distribution of Secondarv School Teachers. 

TABLE 10 

Sex - wise Distribution of Secondary School Teachers 

Amony the teachers responded to the questionaire 5796 were males 

and 43% were females. 

i 

?/o 

5 7 

43 

100 

. 
S1. 
No. 

1. 

7 -. 

Sex 

Male 

Female 

Number 

102 

76 

Total 178 



Teaching Experience of Secondary School Teachers. 

TABLE 11 

Teaching Experience of Secondary School Teachers 

Teachers have experience ranging from below five years to above 

fifteen years were included in the study. Eleven teachers have experience upto 

five years, 58 teachers have experience of five to ten years. 100 teachers have 

experience of eleven to fifteen years and 9 teachers have more than fifteen 

years of experience. It is evident that 61 percent of teachers entered in the 

service atleast elevan years ago. So they may not be familiar with the recent 

advancement in the field of secondary teaching. 

YO 

6 

3 3 

56 

5 

100 
. 

Number 

11 

5 8 

100 

9 

178 

S]. 
No. 

1. 

2. 

3 .  

4. 

Teaching Experience 

Below 5 years 

5 - l 0 y e a r s  

11-15years 

More than 15 years 

Total 



Nature of Institution :- 

TABLE 12 

Nature of Institution 

Among the teachers responded 59 percent were belonging to 

government school, and 41 percent belonging to aided schools. 

Location of Institution :- 

YO 

59 

4 1 

100 

TABLE 13 

Location of Institution 

Number 

105 

73 

178 

S]. 
No. 

1. 

2. 

Nature of Institution 

Government 

Aided Private 

Total 

YO 

63 

3 7 

100 

Number 

113 

6 5 

178 

S1. 
No. 

1. 

2. 

Location 

Rural 

Urban 

Total 



One hundred and thirteenm teachers were belonging to rural schools 

and 65 teachers were belongng to urban schools. 

The respondents comprised of 57 percent males and 43 percent 

females, 75% of them were above 36 years of age. Fifty six percent of 

teachers have a teaching experience of 11 to 15 years. Fifty nine percent of 

respondents were belonging to government schools and 63 % of teachers 

were working in schools in rural area, This shows that the sample obtained 
4 

for the following analysis has got adequate representation of all the strata 

selected for the study 

i i )  Organisational Aspects of the SIkl : 

The data collected with respect to the organisational aspects of the 

v SIM were analysed. The results are provided below. 



Effectiveness of SIM 

TABLE 14 

Effectiveness of SIM to Fulfil1 Learner Needs 

Among the respondents 88 percent suggested that the SIM is effective 

to fulfil1 learner needs. Only 12 percent opined that the SIM is not effective. 

b 

S1. 
No. 

1. 

2. 

Relevancy of Content :- 

TABLE 15 

Relevancy of Content in the SIM 

Nature of Effectiveness 

Help to fulfil1 learner needs 

Do not help learners 

Ninety three percent of respondents proposed that the content in the 

SIM is relevant, while 7 percent opined that the content is irrelevant. 

Total 

S1. 
No 

1.  

2. 

Number 

156 

22 

% 

8 8 

12 

178 

Relevancy 

Relevant 

Irrelevant 

100 

Total 
t 

Number 

166 

12 

% 

93 

7 

178 100 



Depth of the Content :- 

TABLE 16 

Depth of Content in the SLM 

Among the respondents 80 percent opined that the content have 

adequate depth, while 20 percent viewed that the content is inadequate. 

S1. 
No. 

1 .  

2. 

Statement of Objectives :- 

TABLE 17 

Nature of Statement of Objectives in the SIh1 

Depth of content 

Adequate 

Inadequate 

Total 

Among the teachers 74 percent had stated that the objectives are 

stated in simple clear form, while 26 percent suggested that the objectives are 

not stated properly. 

Number 

143 

3 5 

SI. 
No. 

1 .  

2. 

% 

8 0 

20 

178 100 

Nature of Statement 

Simple, Clear form 

Not Simple clear form 

Total 

Number 

132 

4 6 

?h 

74 

2 6 

178 100 



Arrancernent of content :- 

TABLE 18 

Arrangement of content and Realisation of Objectives 

According to 85 percent of respondents the arrangement of content is 

suitable for the realisation of objectives, while 15 percent were against the 

S1. 
No. 

1. 

2. 

nature of arrangement of content for the realisation of the objectives. 

Adequacy of Content :- 

Arrangement of Content 

Suitable for the realisation of objective 

Unsuitable 

TABLE 19 

Adequacy of Content and Realisation of Objectives 

Total 

Number 

152 

26 

The content given in each section is adequate for the realisation of the 

% 

85 

15 

178 100 

YO 

82 

18 

100 

Number 

146 

3 2 

175 

S1. 
No. 

1. 

2. 

Adequacy of Content 

Adequacy of content 

Inadequate 

Total 



objectives as opined by 82 percent of respondents, while 18 percent were in 

difference of opinion. 

Correctness of Information :- 

TABLE 20 

Correctness of Information in the SIM 

.According to S4 percent of teachers the information given in the 

material is correct, while 16 percent opined that the information is incorrect. 

S1. 
No. 

1. 

2. 

Length of Unit :- 

TABLE 21 

Lengh of Units in the SIM 

Correctness of Information 

Correct Information 

Incorrect Information 

Total 

Number 

150 

28 

S]. 
No. 

1. 

7 . 

3 .  

% 

8 4 

16 

178 100 

Length of Units 

Lengthy 

Adequate length 

Too Short 

Total 

Number 

75 

8 9 

14 

S6 

4 2 

50 

S 

178 100 



According to 50 percent teachers,Units in the SIM were of adequate 

length, 42 percent of teachers viewed that the units were lengthy, while 8 

percent teachers opined that the units were too short. 

Suitability of Dividing the Content :- 

TABLE 22 

Suitability of Dividing the Content in the SIM 

According to 84 percent of teachers dividing the content of SIM to 

S1. 
No. 

1. 

2. 

seven blocks was suitable, which was unsuitable according to 16 percent of 

teachers. 

Suitability in dividing the content 

Dividing content as seven blocks is 
suitable 

Unsuitable 

Total 

Number 

149 

29 

YO 

84 

16 

178 100 



Arrangement of Units :- 

TABLE 23 

Nature of Arrangement of Units in the SIM 

Sixty one percent of respondents felt that the Units were sequentially 

arranged in the SIM. while the arrangement was not sequential for 39 percent 

of teachers. 

Maintenance of Continuih o f  Content :- 

SI. 
No. 

1. 

7 -. 

TABLE 23 

Nature of Continuity of Content in the SIM 

Nature of arrangement of Units 

Units are sequentially arranged 

Units are not sequentially arransed 

Number 

109 

69 

178 Total 

% 

6 1 

3 9 

100 

Among the respondents 61 percent ."suggested that continuity of 

S1. 
No. 

1. 

2. 

Nature of continuity 

Continuity of content is maintained 
in Sbf  

Not continuous 

Total 

Number 

109 

69 

$6 

6 1 

3 9 

178 100 



content was maintained throughout the SIM, while 39 percent respondents felt 

lack of proper continuity. 

Arrangement of Sections :- 

TABLE 25 

Nature of Linking of Sections in each Unit 

According to 75 percent of teachers Sections in the material were 

properly linked together, while 25 percent viewed that the linking was 

improper. 

Comments :- 

S1. 
No. 

1. 

2. 

Data regaring the organisational aspects of SIM were analysed in this 

section. The results bringout, how far the different theoretical features utilised 

for the organisation of a SIM are met ~ l t h  by the present SIM. 

Number 

134 

44 

178 

Nature of Linking 

Sections are properly linked 

No Proper linking 

% 

7 5 

25 

100 Total 



The following organisational aspects were analysed and the percentage 

of positive responses of each is given in brackets of each organisational 

aspect. 

Effectiveness of SIM to fklfill learner needs (87%), Relevancy of 

content (93%), Depth of content (80%) statement of objectives (74%), 

Arrangement of content (85%), Adequacy of content (82%), Correctness of 

information (84%), Length of Units (50%), Suitability of dividing the content 

(84%), Arrangement of Units (61%), Maintenance of continuity of content 

(6 1 %), and Arrangement of Sections (75%). 

The results of analysis of the aspects of organisation show a range of 

50 percent - 93 percent of involvement of the theoretical features in the 

organisation of the SIP. The lowest percentaze of positive response was 

obtained to length of units (50%) and highest response to relevancy of 

content (9396). Regarding the length of unit 42 percent of teachers viewed 

that the units were lengthy. The lensflh of the unit will depend on the amount 

of information contained in it. Certain units in the present SIP are lengthy in 

order to present essential information required by teachers who have no touch 

with the recent developments for effective classroom instruction. 



Except this aspect all other aspects of organisation were rated as 

positive by 60 percent and above of the subjects. Only two aspects were rated 

as positive by 61 percent of teachers, two aspects by more than 70 percent (74 

& 75), and the other seven aspects as positive by more than 80 percent of 

teachers. This indicates that the theoretical features of the aspects of 

organisation are very well maintained for the development of the present SIP. 

iii) Aspects of Presentation :- 

The data gathered with respect to the aspects of presentation of the 

SIM are analysed as follows. 

Clarity of Content :- 

TABLE 26 

Clarity of content in the SIM 

S1. 
No. 

1. 

2. 

3. 

Number 

70 

84 

24 

178 

Nature of Clarity 

Good clarity 

Moderate clarity 

Not clear 

'%o 

39 

48 

13 

100 Total 



According to 39 percent of respondents the content has good clarity, 

48 percent of respondents that the content was not clear. So 87 percent of 

respondents felt that, the material had moderate to good clarity. 

Clarity of Explanations :- 

TABLE 27 

Clarity of Explanations in the SIM 

Sixty percent of respondents opined that the explanations were clear, 

while 40 percent of respondents viewed that the explanations were not clear. 

Usefulness of Examples :- 

TABLE 28 

Usehlness of Examples in the SIM 

% 

60 

40 

100 

Number 

106 

72 

178 

S1. 
No. 

1 .  

2. 

Nature of explanations 

Explanations using familar words 
& short sentences 

Unfamiliar words and long sentences 

Total 

?G 

8 3 

17 

100 

S1. 
No. 

1 .  

2. 

Nature of Examples 

Examples are usefbl 

Not usefbl 

Number 

147 

3 1 

Total 178 



Majority of respondents, 83 percent, have opined that the examples 

were useful but 17 percent of respondents remarked that the examples were 

not useful. 

Clarity of Diagrams :- 

TABLE 29 

Clarity of Diagrams in the SIL4 

Fifty four percent of respondents remarked that the diagrams were 

simple and clear but 46 percent of respondents viewed that the diagrams were 

not clear. 

YO 

5 4 

46 

100 

Number 

9 7 

8 1 

178 

S1. 
No. 

1 .  

2. 

Nature of Clarity 

Simple and clear 

Not Clear 

Total 
? 



Appropriateness of media :- 

TABLE 30 

Appropriateness of media of SLM 

According to 86 percent of teachers the media used for SIM were 

appropriate, but 14 percent of teachers opined that the media were 

inapproapriate. 

S1. 
No. 

1. 

2. . 

Stvle of Presentation :- 

TABLE 31 

Style of Presentation of the Slhl 

% 

8 6 

14 

Nature of media 

Appropriate media 

In appropriate media 

Seventy four percent of teachers responded that the Slht Lvas 

100 

Number 

153 

2 5 

Total 

S1. 
No. 

1. 

3 . 

178 

Style of Presentation 

Personalised style of presentation 

Not personalised style 

Total 

Number 

l32 

46 

?h 

74 

2 6 

175 100 



1 2 6  

presented in personalised style, while 26 percent of teachers said that the 

material was not in personalised style. 

Style of Explanations :- 

TABLE 32 

Nature of Explanations in the SIM 

Among the respondents 65 percent opined that the explanations 

proceeded from known to unknown but 35 percent did not agree with that 

order in presentation. 

S]. 
No. 

1. 

2 .  

Number 

1 15 

63 

178 

Nature of explanations 

Explanation proceed from known to 
unknown 

Not in such an order 

'X0 

6 5 

3 5 

100 Total 



Suitability of structuring of the SIM :- 

TABLE 33 

Suitability of Structuring of SIM 

Seventy three percent of teachers viewed that the structuring of the 

SIM could promote self learning, while 27 percent of teachers had difference 

of opinion. 

Adequacy of Learning Activities :- 

TABLE 34 

% 

7 3 

2 7 

100 
1 

Number of Learning Activities in the SIM 

Number 

130 

48 

178 

S1. 
No. 

1. 

7 -. 

Suitability of Structuring 

Structure of SIM Suitable for self 
learning 

Structure is unsuitable for self learning 

Among the respondents 64 percent suggested that there were 

Total 

S]. 
No. 

1. 

2. 

3 .  

YO 

64 

19 

17 

Number of Learning Activities 

Sufficient 

Insufficient 

Excess 

100 

Number 

114 

3 3 

3 l 

Total 178 



1 2 8  

sufficient number of learning activities, 17 percent remarked that there were 

excess number of learning activities, and 19 percent viewed that the number of 

learning activities were insufficient. So, 81 percent of respondents felf that 

the number of learning activities were sufficient or more. 

Relevancy of Learning Activities :- 

TABLE 35 

Relevancy of Learning Activities in the SIM 

Sixty tive percent of teachers viewed that the learning activities were 

relevant for learning while 35 percent said that the learning activities were 

irrelevant. 

S1. 
No. 

1 .  

2. 

Nature of Learning Activities 

Relevant for learning 

Irrelevant 

Total 
> 

Number 

116 

62 

YO 

6 5 

3 5 

178 100 



Arrangement of Learninp Activities :- 

TABLE 36 

Suitability of Placing of Learning Activities 

Among the respondents 69 percent said that the learning activities 

Lvere well placed. while 3 l percent had difference of opinion. 

? 

S1. 
No. 

1 .  

7 . 

Nature of Learning Activities :- 

TABLE 37 

Nature of Learning Activities 

I 

Total 

Nature of Placing 

Learning Activities at suitable places 

Not at suitable places 

Sixty four percent of respondents responded that learning 

SI. 
No. 

I 

1. 

7 . 

178 

Number 

122 

56 

100 

% 

69 

3 1 

Nature of Learning Activities 

Leaming Activities are thought 
provoking 

Not thought provoking 

Total 

Number 

114 

61 

'?G 

64 

36 

175 100 



activities were thought provoking while 36 percent did not favour this 

opinion. 

Appropriateness of Activities and Exercises :- 

TABLE 38 

Interest in the Activities and Exercises in the SIM 

Activities and exercises provided in the SIM were interesting to 80 

percent of teachers, while not interesting to 20 percent of teachers. 

Appropriateness of Self-check Questions :- 

* 

TABLE 39 

Appropriateness of Self-check Questions 

S1. 
No. 

1. 

2. 

According to 66 percent of teachers the Self-check questions 

SI. 
No. 

1.  

3 . 

Nature of Interest 

Activities and exercises are interesting 

Not interesting 

Total 

Nature of Self-check Questions 

Appropriate to check the objectives 

Inappropriate to check the objectives 

Number 

142 

36 

Total 

% 

8 0 

20 

178 

Number 

1 18 

60 

100 

?/o 

66 

34 

178 100 



were appropriate to check the selected objectives, but 34 percent of teachers 

viewed that self check questions were inappropriate for this purpose. 

Style of Self-check Questions :- 

TABLE 40 

Style of Self check Questions 

Among the respondents 77 percent opined that the Self-check 

questions demanded application of new knowledge. while 23 percent of 

teachers felt that application of new knowledge was not necessary to answer 

the self-check questions. 

S1. 
No. 

1 .  

7 . 

Style of Self-check Question 

Demand Application of new knowledge 

New knowledge is not necessary 

Total 

Number 

137 

4 1 

% 

77 

23 

178 100 
a 



Dificulty Level of Self-check Questions :- 

TABLE 41 

Difficulty Level of Self-check Questions 

According to 57 percent of teachers the self-check questions were 

easy but to 43 percent of respodents self-check questions were difficult. 

Adequacv of Cross references :- 

TABLE 42 

Adequacy of Cross References in the SIM 

YO 

57 

43 

100 

Number 

102 

76 

178 

Sl. 
No. 

1. 

2. 

Among the respondents 71 percent felt that the units in the SIM were 

Nature of difficulty 

Easy 

Difficult 

Total 

% 

7 1 

29 

100 

S1. 
No. 

1 .  

7 . 

Adequacy of Cross references 

Adequate Cross reference 

Inadequate Cross reference 

Number 

126 

5 2 

Total 175 



properly linked with adequate cross-reference, but 29 percent felt that cross- 

references were inadequate. 

Appropriateness of Directions in the SIM :- 

TABLE 43 

Nature of Directions in the SIM 

.Among the respondents 83 percent viewed that the directions in 

. 

learning activities and self-check questions Lvere appropriate, while 17 percent 

of respondents had difference of opinion 

% 

8 3 

17 

100 

Number 

147 

3 1 

178 

S]. 
No. 

1 .  

2 .  

Nature of directions 

Directions in learning Activities & 
Self-check questions appropriate 

Inappropriate 

Total 



Difficulty Level of Assignment Questions :- 

TABLE 44 

Difficulty Level of Assignment Questions 

Fifty two percent of teachers felt the assignment questions were easy. 

Thirty four percent of respondents felt them as difficult, and for 14 percent 

the questions were confusing. 

Appropriateness of Assignment Questions :- 

TABLE 45 

?40 

5 2 

34 

14 

100 

Appropriateness of Assignment Questions 

Number 

92 

6 1 

2 5 

178 

S1. 
No. 

1. 

2. 

3. 

Difficulty Level 

Easy 

Difficult 

Confixing 

Total 

?h 

80 

20 

100 

Number 

142 

36 

178 

Si. 
No. 

1. 

2. 

Nature of Assignment Questions 

Appropriate 

Inappropriate 

Total 
t 



135 

According to 80 percent of respondents the assignment questions 

were appropriate, but to 20 percent of respondents the assignment questions 

were inappropriate. 

Style of Assignment Questions :- 

TABLE 46 

Style of Assignment Questions 

.Among the respondents 79 percent remarked that the assignment 

questions were thought provoking, while 21 percent had difference of 

'X0 

79 

2 1 

100 

opinion. 

Number 

14 1 

3 7 

178 

S1. 
No. 

1 .  

3 -. 

Level of Assignment Questions :- 

TABLE 47 

Style of Assignment Question 

Thought provoking 

Kot thought provoking 

Level of Assignment Questions 

Total 

i 

YO 

96 

4 

100 

Number 

171 

7 

178 

S1. 
Yo. 

1. 

7 -. 

Level of Assignment Questions 

Demand information From Block as 
a whole 

Not in this manner 

Total 



Ninety six percent of respondents viewed that the assignment 

questions demanded information from block as a whole, while 41 percent of 

respondents were not in favour this opinion. 

Suitability of Application Type Ouestions :- 

TABLE 48 

Application Type Questions and Interest in Learning 

S 1  ( Nature of application type questions 'Yo 
No. 1 l I 

The application type questions help to sustain interest in learning the 

SIM for 67 percent of respondents. but do not help to 33 percent of 

respondents. 

1 .  

2.  

Help to sustain interest in learning 
the SIM 

Do not help to sustain interest 

. 
Total 

120 

58 

6 7 

3 3 

178 100 



Nature of Explanations :- 

TABLE 49 

Nature of Explanations in the SIM 

According to 63 percent of respondents the explanation in the material 

were related to their experience, but unrelated to 37 percent of respondents. 

Linking of Ex~lanations with Life :- 

TABLE 50 

% 

63 

3 7 

100 

Linking of Explanations with Life 

Number 

112 

66 

178 

SI. 
No. 

1. 

7 . 

Nature of explanations 

Related with experiences 

unrelated to experiences 

Sixty seven percent of respondents felt that the explanations were 

directlv linked to life, and 32 percent of respondents did not feel any link with 

life. 

Total 

SI. 
No. 

1. 

2. 

Nature of Linking 

Explanations directly linked to life 

Not linked ivith life 

Number 

119 

5 9 

178 Total 

I 

YO 

. - - 
1 

6 7 

3 3 
.- - 

100 



Ctilisation of  Experiences :- 

TABLE 51 

Utilising Knowledge of Daily Life in the SIM. 

Among the respondents 80 percent viewed that the knowledge of 

S1. 
No. 

1. 

2. 

daily life was properly utilised in the material, and 20 percent respondents 

opined that there was no such utilisation. 

Nature of Utilisation 

Utilise knowledge of daily life 

No such Utilisation 

Link between information in the SIhl :- 

TABLE 52 

Linking of Information in Different Units in the SIM 

Total 

Number 

142 

3 6 

According to 88 percent of teachers the SIM made use of previous 

information for presenting new information. 12 percent respondents did not 

feel such a use of information. 

% 

8 0 

20 

178 100 

% 

88 

12 

100 

S]. 
No. 

1 .  

2. 

Nature of Link 

Make use of information in previous 
unit 

No such use 

Number 

156 

22 

Total 178 



In-text Question and Retention :- 

TABLE 53 

Usefulness of In-text Questions for Retention 

Among the respondents 70 percent remarked that the in-text 

questions were useful for easy retention, while 30 percent opined that the in- 

text questions were not useful for retention. 

Summaries and Retention :- 

TABLE 54 

YO 

70 

30 

100 

Usefblness of Summaries for Retention 

Number 

125 

53 

175 

S1. 
No. 

1. 

2. 

Nature of In-text Questions 

Useful for easy retention 

Not usefbl for retention 

Total 

0 

54 

16 

100 

Number 

149 

29 

175 

S1. 
No. 

I .  

2. 

Nature of Summaries 

Lrse%l for retention 

Not usehi for retention 

Total 



According to 84 percent of respondents the summaries were usehl 

for retention and not helpful for retention to 16 percent of respondents. 

Self-check Questions and Retention :- 

TABLE 55 

Usefulness of Self-check Questions for Retention 

Seventy two percent of respondents favoured that Self-check 

questions facilitated retention, but 28 percent did not favour the opinion. 

% 

Possible Answers and Retention :- 

TABLE 56 

Usehlness of Possible .hswers for Retention 

No. 
Number S1. 

72 

2 8 

100 

I SI. I f o f  Pssible Answers ( Number I % I 

Nature of Self-check Questions 

128 

5 0 

178 

1. 

2. 

No. 

Facilitate retention 

Not Usehl for retention 

I 1 .  I Helphl for retention I 149 I 84 I 

Total 

1 2. 1 Not helpfbl for retention I 29 1 16 1 
Total I 178 1 100 1 

Eighty four percent of respondents viewed that possible 



answers were helphl for retention, while 16 percent opined that possible 

answers do not help for retention. 

Illustrations, Explanations and Retention :- 

TABLE 57 

Usehlness of Iliustrations, Explanations and Retention 

Among the respondents 71 percent viewed that illustrations and 

explanations were adequate for retention, but 29 percent opined that 

% 

7 1 

29 

100 

illustrations and explanations were inadequate for retention. 

Number 

126 

5 2 

178 

h 

S]. 
No. 

l .  

2. 

,Meaningful Presentation and Retention :- 

Nature of Illustrations and Explanations 

Adequate for retention 

Inadequate for retention 

TABLE 58 

Total 

Sixty five percent of respondents favoured that. meaningfbl 

Meaningfbl Presentation and Retention 

To 

65 

3 5 

100 

Number 

115 

63 

178 

L 

S1. 
No. 

1 .  

2. 

Nature of Presentation . 

Whole material is meaninghlly 
presented 

Not meanirigfblly presented 

Total 



presentation of the material facilitated retention, 35 percent of respondents did 

not favour this opinion. 

Questions and Transfer of Learnin? :- 

TABLE 59 

Application Type Questions and Transfer of Learning 

Seventy nine percent of respondents viewed the application type 

questions in the SIM facilitated transfer of learning, while 21 percent opined 

YO 

79 

2 1 

100 

that those questions did not facilitate transfer of learning. 

Number 

140 

3 8 

178 

S1. 
No. 

l .  

2 .  

h v i s i o n  for Transfer of learn in^ :- 

Nature of Questions 

Application type Questions promote 
transfer 

No provision for transfer 

TABLE 60 

Total 

Provision for Transfer of Learning in the SIM 

% 

63 

37 
I 

100 

. 

Number 

1 12 

66 

178 

S]. 
No. 

1 .  

2.  

Nature of Provision 

To identifi similar situation & build 
similar examples 

No such provision 

Total 



Among the respondents 63 percent remarked that there were adequate 

provision for transfer of learning, while 37 percent of respondents did not feel 

such provisions. 

Interest in Learning :- 

TABLE 61 

Interest in Learning the SIM 

Seventy eight percent of teachers were interested in learning the 

material, while 22 percent were disinterested. 

, 

Nature of Feedback :- 

T-LE 62 

Nature of Feedback in the SIM 

S1. 
No. 

I .  

2. 

Nature of Interest 

Interested in learning SIM 

Not interested 

Total 

'Yo 

78 

22 

100 

Number 

138 

40 

Number 

139 

3 9 

178 

S1. 
No. 

1. 

2. 

% 

78 

22 

178 

Nature of feedback 

Immediate feedback through the 
material 

No such feedback 

100 

Total 



Seventy eight percent of teachers ~iewed that there was immediate 

feedback throush the material, but 22 percent respondents opined that there 

was no provision for such a feedback. 

Possible Answers and Feedback :- 

TABLE 63 

Possible Answers and Feedback 

Ninety two percent of respondents, viewed that there was adequate 

feedback through the possible answers section of the SIM, while there was no 
4 

such provision according to 8 percent of respondents. 

YO 

92 

8 

1 00 
a 

Number 

163 

15 

178 

h 

S1. 
No. 

1 

2. 

Nature of Possible Answers 

Possible Answers provide feedback 

No provision for feedback 

Total 



'Let Us Sum UP' Sections and Feedback :- 

TABLE 64 

Let Us Sum UP Sections and Feedback 

Among the respondents 88 percent felt that the provision of feedback 

through 'Let Us Sum UP' Section was enough, but it was not enough to 12 

percent of respondents. 

S1. 
No. 

1. 

2. 

Self-check Questions and Feedback :- 

TABLE 65 

Self-check Question and Feed back 

Nature of Sum UP Sections 

Provisions for Adequate feedback 

Feed back is not enough 

Total 

Sixty one percent of respondents viewed that self-check 

Number 

156 

22 

% 

8 8 

12 

178 

'?40 

6 1 

3 1 

100 

100 

Number 

123 

5 5 

178 

S1. 
No. 

1. 

2. 

Nature of Self-check Questions - 

Gives adequate feedback 

Feedback is inadequate 

Total . 



questions gave adequate feedback, but self-check questions was inadequate 

for feedback according to 3 1 percent of respondents. 

Usefulness of Assignments :- 

TABLE 66 

Usefulness of Assignment Questions 

Sixty six percent of respondents remarked that assignment questions 

were useful to get an overall idea of information presented in each block. 

while 34 percent of respondents did not support this opinion. 

S1. 
No. 

1. 

7 . 

Adequacv of References :- 

TABLE 67 

Adequacy of References in the SIM 

Nature of Assignment Questions 

Usehl to get an overall idea 

Do not get an overall idea 

Total 

Number 

117 

6 1 

'X0 

66 

34 

178 

O h  

70 

30 

100 

100 . 

Number 

125 

53 

178 

S1. 
No. 

1.  

3 . 

Adequacy of References 

References are adequate 

References are inadequate 

Total 



Among the respondents 70 percent felt that the reference given in the 

SIM was adequate, but it was inadequateto 30 percent of respondents. 

Suitability of Typographv :- 

TABLE 68 

Suitability of Typography of the SIM 

Sixty three percent of respondents viewed that typography of the SIM 

provided guidance for proper learning while 37 percent of respondents did not 

feel such a guidance. 

Suitability of Numbering :- 

S1. 
No. 

1. 

2. 

TABLE 69 

Suitability of Numbering in the SIM 

YO 

63 

3 7 

Nature of Typography 

Typography provides guidance for 
learning 

No such guidance 

I00 

Number 

1 12 

5 6 

Total 

% 

70 

30 

100 

178 

Number 

124 

54 

178 

S1. 
No. 

1. 

2. 

Suitability of Numbering 

Numbering of headings facilitate 
learning 

Does not facilitate learning 

Total 



Among the respondents 70 percent opined that the numbering of 

headings facilitated learning. While 30 percent of respondents viewed that 

the numbering was unsuitable for it. 

Appropriateness of Headings :- 

TABLE 70 

Nature of Headings in the SIM 

Seventy nine percent of respondents felt that the headings and 

sub-headings in the SIM were appropriate, but 21 percent of respondents felt 

it as inappropriate. 

S1. 
No. 

1. 

2. 

Nature of Headings 

Appropriate 

Inappropriate 

Total 

Number 

141 

3 7 

% 

79 

2 1 

178 100 
h 



Appropriateness of Introduction Sections :- 

TABLE 71 

Nature of Introduction Sections 

According to 80 percent of respondents the introduction section gave 

guidance to learn each unit, but 20 percent of respondents did not favour this 

opinion. 

S1. 
No. 

1. 

2. 

Simplicity of Introduction Sections :- 

TABLE 72 

Simplicity of Introduction Sections in the SLM 

% 

80 

2 0 

Nature of Introduction Sections 

Give guidance to learn each unit 

No such guidance given 

Sixty one percent of teachers felt that the introduction section 

100 

Number 

143 

3 5 

Total 178 

?40 

6 1 

3 9 

100 

Number 

108 

70 

178 

S1. 
No. 

1. 

2. 

Nature of introduction 

Deal with known facts 

Deal with unknown facts 

Total 



dealt with known facts. While 39 percent suggested that the introduction 

section dealt with unknown facts. 

Provision for the Clarification of Doubts :- 

TABLE 73 

Provision for the Clarification of Doubts through the SLM 

Among the respondents 75 percent suggested that the provisions for 

clarifjrlng the probable doubts were adequate in the material, while 25 percent 

respondents viewed that such provisions were inadequate. 

Clarity of Directions :- 

TABLE 74 

TO 

75 

2 5 

I00 

Clarity of Directions to change medium 

Number 

134 

44 

178 

S1. 
No. 

1. 

2. 

Nature of provision 

Provisions in the SIM for clarifjrlng 
doubts 

No such provisions 

Total 

% 

98 

2 

100 
L 

Number 

174 

4 

178 

* 
Sl. 

No. 

1. 

2. 

Nature of Directions 

Directions to change media are clear 

Directions are not clear 

Total 



Ninety eight percent of respondents remarked that the directions to 

change the media of SIP was clear. 

Nature of Diagrams :- 

TABLE 75 

Nature of Diagrams in the SIM 

Among the respondents 76 percent opined that the diagrams were 

welI drawn and adequately labelled, while 24 percent respondents viewed that 

the diagrams were not clear. 

Correctness of Diaprams :- 

% 

76 

24 

100 

TABLE 76 

Correctness of Diagrams 

Number 

135 

43 

178 

S1. 
No. 

1. 

2. 

Nature of diagrams 

Diagrams well drawn and labelled 

Not clear 

Total 

YO 

5 3 

17 

100 

Number 

148 

30 

175 

I S1  
1 No. 

I 1. 
l 

2. 

Nature of Diagrams 

Diagrams are correct 

Incorrect 

Total 



Eighty three percent of respondents viewed that the diagrams were 

correct, but incorrect to 17 percent of respondents. 

Link between Diagrams and Content :- 

TABLE 77 

Linking of Diagrams with the Content 

Sixty nine percent of respondents opined that the diagrams were 

properly linked with the content, but the linking was not proper according to 

3 1 percent of respondents. 

Comments : 

'?40 

69 

3 1 

100 

Data regarding the aspects of presentation of SIM were analysed in 

this Section. The results bring out information regarding how far those 

aspects were utilised for the development of SIM of the present study. 

Number 

122 

5 6 

178 

S1. 
No. 

1. 

2. 

Nature of Link 

Diagrams are directly linked to the 
content 

Not properly linked 

Total 



l L 
l 

l 

7 Analysis of the following aspects were done and the results of the 

~ positive responses to each are provided in the brackets. 

The aspects of presentation involves aspects such as Clarity of content 

(3?%), Clarity of explanations (60%), Usefblness of examples (83%), Clarity 

I of diagrams (54%), Appropriateness of media (86%) Style of presentation 

l - (74%), Style of explanations (65%), Suitability of structuring of the SLhl 

1 (73%), Adequacy of Learning Activities (M%), Relevancy of Learning 

-4ctivities (65%), Arrangement of Learning Activities (6?%), Nature of 

Learning Activities (64%), Appropriateness of Activities and Exercises (80%). 

Appropriateness of Self-check Questions (66%), Style of Self-check 

l Questions (77%), Difficulty level of self-check Questions (57%), 

I Appropriateness of Directions in the SIM (83%), Difficulty level of 

.Assignment Questions (52%), Appropriateness of Assignment Questions 

\ (79%), Style of Assignment Questions (79%), Level of Assignment Questions 

(96%), Nature of explanations (63%) Linlung of explanations (63%), Linking 

of explanations with Life (67%), Interesting to learn (78%), Utilisation of 

experiences (SO%), Link between information in the SIM (88%) Intext 

Questions and Retention (70%), Summaries and Retention (84%), Self-check 

Questions and Retention (72%) Possible Answers and Retention (84%), 

Illustrations, explanations and Retention (7 1 %), Meaningfbl presentation and 

. retention (65%), Questions and Transfer of Learning (79%), Suitability of 
f 



Application type questions (67%), Provision for Transfer of Learning (63%), 

Nature of Feedback (78%), Possible Answers and Feedback (92%), Let Us 

Sum UP Sections and Feedback (88%), Self-check Questions and Feedback 

(69%) Usehlness of Assignments (68%), Adequacy of cross references 

(71 %), Adequacy of References (70%), Suitability of Typography (63%), 

Suitability of Numbering (70%), Appropriateness of Headings (79%), 

Appropriateness of Introduction Sections (80%), Simplicity of Introduction 

Sections (61%), Provision for the clarification of Doubts (75%), Clarity of 

Directions (98%), Nature of Diagrams (76%), Correctness of Diagrams 

(83%) and Link between Diagrams and content (69%). 

Among these aspects except clarity of content, Clarity of diagrams, 

Difficulty level of Self-check Questions, and Difficulty level of Assignment 

Questions. all other aspects were favoured by more than 60 percent of 

respondents. Regarding Clarity of content 39 percent opined of good clarity 

and 47 percent suggested moderate clarity. So altogether 86 percent 

favoured the clarity from moderate to good. This may happen due to 

misunderstanding of the item in the Questionnaire. Regarding Clarity of 

diagrams, certain diagrams were not clear due to faults in duplication, which is 

corrected in the final material appended as in Appendix - VI. 



With regard to the difficulty level of Self-check Questions and 

Assignment Questions, a given level of difficulty is essential to take the 

learners towards mastery learning. 

Of the remaining 43 aspects analysed, 13 showed favourable opinions 

by more than 80 percent of teachers while 15 aspects each showed positive 

responses by more than 70 percent and 60 percent of teachers. 

So it may be concluded that the different theoretical frame works for 

the presentation were intesrated well in the SIM developed in the present 

study. 

iv) Mechanical make up of the SIP : 

The data collected with reference to the mechanical make up of the 

SIM are analysed as follows. 



Appropriateness of Cover Page :- 

TABLE 78 

Appropriateness of Cover Page 

Ninety three percent of respondents viewed that the cover page was 

attractive and motivating but it was not attractive to 7 percent respondents. 

Appronriateness of the size of the SIP :- 

YO 

93 

7 

100 

TABLE 79 

Appropriateness of the size of t  he SIP 

Sumber 

165 

13 

178 

S1. 
No. 

1.  

7 -. 

Nature of cover page 

Attractive and motivating 

Not Attractive and motivating 

Eighty seven percent of respondents suggested that the size of the SIP 

Total 

S]. 
No 

1 .  

2. 

was appropriate, but it was inappropriate according to 13 percent of the 

96 

87 

I3 

Size of the SIP 

Appropriate size 

Inappropriate size 

100 

\umber 

154 

2 1  

Total 175 



Suitabilitv of Binding :- 

TABLE 80 

Nature of Binding of the SIM 

Ninety six percent of respondents remarked that the binding of the 

book helped for easy handling. 

Quality of Paper Used :- 

'?40 

96 

4 

100 

TABLE 81 

Quality o f  Paper used for the SIM 

Number 

171 

7 

178 

L 

S1. 
No. 

1. 

2. 
L 

Nature of Binding 

Suitable for easy handling 

Unsuitable for handling 

Eighty seven percent of respondents viewed that the paper used for 

printing the material was of good quality, but it was of bad quality according 

to 13 percent of respondents. 

Total 

YO 

87 

13 

100 

Number 

155 

23 

178 

S]. 
No. 

1. 

2. 
v 

Quality of Paper 

Good quality 

Bad quality 

Total 
& 



Attachment of Audio Cassete with Print material :- 

TABLE 82 

Nature of Attachment of Audio Cassette with Print material 

All respondents (100%) suggested that the audio cassette was 

properly attached with the print material. 

Adequacy of words in sentences :- 

YO 

100 

100 
A 

TABLE 83 

Adequacy of words in sentences of the SIM 

Number 

178 

178 

S]. 
No. 

1. 

Nature of Attachment 

Properly attached 

Seventy five percent of respondents opined that the sentences in the 

SIM have adequate words per sentences, which was inadequate to 25 percent 

respondents. 

Total 
i 

?G 

7 5 

2 5 

100 

Number 

133 

4 5 

178 

Sl. 
No. 

1 .  

2. 

Nature of words per sentences 

Adequate 

Inadequate 

Total 



Silitability of Type of the SIM :- 

TABLE 84 

Suitability of the Type of the SIM 

Among the respondents 66 percent opined that the type was suitable 

for easy reading, while 34 percent viewed that the type was unsuitable. 

Adequacy of Space Between Lines in the SIM :- 

TABLE 85 

Adequacy of Space Between in the SIM 

% 

66 

3 4 

100 

Number 

1 17 

6 1 

178 

S1. 
No. 

1. 

2. 

Seventy percent of respondents suggested that there was adequate 

space between lines of the print material, but it was inadequate to 30 percent 

of respondents. 

Size of Type 

Suitable size for easy reading 

Unsuitable size 

Total 

% 

70 

30 

100 

Number 

124 

54 

I78 

S1. 
No. 

1. 

2. 

Space between lines of the SIM 

Adequate space between lines 

Inadequate space 

Total 
F 



Adequacy of Marginal Space :- 

TABLE 86 

Adequacy of Marginal Space in the SIM 

Seventy nine percent of respondents viewed that the marginal space of 

the SIM was adequate, while 21 percent of the respondents opined that the 

marginal space was inadequate. 

Comments : 

?40 

79 

2 1 

100 

The aspects of mechanical make up of the SIP were analysed. The 

aspects analysed and the percentage of positive answers received are : 

Number 

140 

3 8 

178 

S1. 
No. 

1. 

2. 

Appropriateness of cover page (93%), Appropriateness of the size of 

the SIM (87%), Suitability of binding (96%), Quality of paper used (87%), 

Attachment of Audio cassette with Print Material (1 0096). Adequacy of words 

in sentences (75%), Suitability of Type of the SIM (66?/0), Adequacy of Space 

between lines in the SIM (70%) and Adequacy of hlarginal Space (79%). 

Marginal Space 

Adequate marginal space 

Inadequate marginal space 

Total 



The responses show that almost all theoretical frame work about the 

mechanical make up of self Instructional materials were utilised for the 

development of the SIP in the present study. 

v) Aspects of the Audio Component of SIh1 :- 

Data gathered with reference to the aspects of audio component are 

analysed as follows. 

Quali tv of Audio Cassette :- 

TABLE 87 

Quality of Audio Cassette in the SIP 

According to 85 percent of respondents the audio cassette was of 

good quality, but 15 percent opined that the quality was bad. 

SI. 
No. 

1. 

2 .  

Quality of Audio Cassette 

Good 

Bad 

Total 

Number 

152 

26 

'?40 

8 5 

I5 

178 100 



Correctness of Content in the Cassette :- 

TABLE 88 

Correctness of content in the Cassette 

Among the respondents 76 percent opined that the content of the 

cassette was the correct illustrations of respective teaching models, while 24 

percent of respondents viewed that the illustrations were wrong. 

Audibility of the Cassette :- 

TABLE 89 

Audibility of the Cassette 

% 

76 

24 

100 

h 

S1. Correctness of the Content 
No. 

1.  Illustrations deal with correct models 

2. Illustrations are incorrect 

. 

Number 

136 

42 

178 

Ninety five percent of respondents remarked that the Cassette was 

properly audible. - 

S1. Audibility of Cassette 
No. 

1. Properly Audible 

2. Not Properly audible 

Total 
i 

Number 

169 

9 

178 

% 

9 5 

5 

100 



Length of illustrations :- 

TABLE 90 

Adequacy of Length of the Illustrations 

S1. Length of Illustrations Number YO 
No. 

1. Adequate length 123 69 

2. Inadequate length 5 5 3 1 

Total 178 100 

According to 69 percent of respondents the illustrations were of 

adequate length, but the illustrations were too short for 31 percent of 

respondents. 

Maintenance of Seauence in the Illustrations :- 

TABLE 91 

Sequence of Steps in the Illustrations 

S1. Sequencing of steps Number % 
No. 

1. Maintained the sequence of steps 1 72 9 7 
in the model 

2. Do not maintained the sequence 6 3 

Total 178 100 

Among the respondents 97 percent favoured that the sequential steps 



in the teaching models were maintained in the oral presentation. 

Absence of Unnecessarv Pauses :- 

TABLE 92 

Absence of Unnecessary pauses in the cassette 

Sixty three percent of respondents viewed that there were no 

unnecessary pauses in the audio cassette, while 37 percent of respondents 

opined that there were unnecessary pauses in the oral presentation. 

Nature of voices in the Cassette :- 

S1. 
No. 

1. 

2. 

TABLE 93 

Nature of Voices in the Audio Cassette 

Number 

112 

66 

178 

Nature of Pauses 

No Unnecessary Pauses 

Unnecessary pauses present 

% 

63 

3 7 

100 Total 

All respondents (100%) remarked that the voices of teacher 

TO 

100 

100 

Number 

178 

178 

S1. 
No. 

1. 

Nature of voices 

Voices of teacher and students are 
distinguishable 

Total 



and students in the cassette were distinguishable 

Correctness of Pronounciation :- 

TABLE 94 

Correctness of Pronounciation in the Cassette 

Eightyone percent of respondents opined that the pronounciation in 

the cassette was correct, but which was wrong to 19 percent of respondents. 

Unwanted Noise in the Cassette :- 

TABLE 94 

YO 

8 1 

19 

100 - 

Nature of Unwanted Noise in the Cassette 

Number 

144 

3 4 

178 

S1. 
No. 

1. 

2. 

Nature of Pronounciation 

Correct Pronounciation 

Incorrect Pronounciation 

Seventy percent of respondents viewed that there were no 

Total 

% 

70 

30 

100 

Number 

124 

54 

178 

S1. 
No. 

1. 

2. 

Nature of Noise 

No Unwanted noise 

Unwanted noise present 

Total 



unwanted noise in the cassette, but according to 30 percent of respondents 

there were unwanted noise in the cassette. 

Overall Impression of Cassette :- 

TABLE 96 

Overall Impression of the Audio Cassette 

Ninety four percent of respondents had good impression about the 

audio cassette. 

Comments : 

YO 

94 

6 

100 

The aspects of the audio component of the SIM were analysed. The 

major aspects of the audio components are Quality of audio Cassette (85%), 

Correctness of Content in the Cassette (76%), Audibility of the Cassette 

(95%), Length of Illustrations (69%), Maintenance of sequence in the 

illustrations (97%). Unnecessary Pauses (63%). Nature of voices in the 

Cwsette (100°/0), Correctness of pronounciation (81?/0), Unwanted noise in 

Number 

167 

1 1  

178 

S1. 
No. 

1. 

2. 

Impression of Cassette 

Good 

Moderate 

Total 



the Cassette (70';). and Overall impression of the Cassette (93%). The 

percentages given in the brackets are of positive answers. 

The aspect 'Absence of unnecessary Pauses' has lowest rating anlong 

the aspects of audio component. The reason for the low rating ma!. be 

because of misinterpretation of necessary pauses as unnecessary ones. 

The responses show that all theoretical features of the audio 

component were present appropriately in the audio cassette developed in the 

SIP for the conduct of present study. 

vi) General Opinion about the SIP :- 

This section involves the preferences of respondents for the block and 

units of the SIM, Adequacy of information present, and change if required in 

any part of the SIM. But only a few respondents filled in their opinion 

regarding this section 

With regard to the preference of Blocks, Block 5 was preferred by 76 

individuals, Block - 7 by 52 respondents and Block - 1 by 48 respondents. 



Regarding the adequacy of information a few responded that all units have 

adequate information. 

No change in any part of the material was suggested by the 

respondent S. 

CONCLUSION :- 

As the above qualitative analysis of the opinions of teachers on the 

questionnaire had revealed that all the dimensions of the SIP selected to be 

evaluated are adequately represented in the present SIP, It may be concluded 

that the developed SIP is valid for the effective self-learning of secondary 

school biology teachers. 

ANALYSIS OF EXPERT OPISION AB017T T11E SIP . -  

i 

The SIP was given to a few experts in the field of EducatiorfDistance 

Education. .All of them agreed with the format of the SIM and with its 

contents. No change for any part or the pattern of material was proposed by 

any of the experts. 



FINALISATION OF THE SIP :- 

The achievement test results, error rate analysis, qualitative analysis of 

the inclusion of the theoretical aspects of the SIP, and opinion of experts, 

favoured the format and inclusions of the present SIP. The performance of 

teachers in the achivement tests was very good, the rate of achievement also 

was high and error rate comparatively low. The essential theoretical features 

of the SIP also were maintained well in the present SIP. The experts in the 

field of education, who examined the SIP also favoured. the format of the 

present SIP. The investigator, therefore, has decided to accept the draft SIP 

developed for the present study as the final one in view of the above reasons. 
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CONCLUSIONS AND SUGGESTIONS 

THE STUDY IN RETROSPECT :- 

Restatement of the Problem. 

The study, as stated in the earlier contexts of the present report was 

intended to develop a self-ir$ructional package for the in-service learnins of 

secondary school biology teachers, and to validate the developed package for 

its effectiveness in use. The study was stated as "DEVELOPMENT OF SELF 

INSTRUCTIONAL PACKAGE FOR SECONDARY SCHOOL BIOLOGY 

TEACHERS FOR THEIR IN-SERVICE LEARNING". 

Objectives of the Study :- 

l .  To develop self-instructional materials in a package with reference to 

the necessary content to fill up the gaps in the update knowlegde of 

Secondary School biology teachers through their in-service learning. 

2. To validate the developed package by ascertaining its effectiveness. 

Procedure :- 

The study proceeded through the following steps. 



a) Analysis of pedagogical theories to identify the necessary content areas 

for biology teacher education at secondary level. 

b) Thorough analysis of the prevailing B.Ed. Syllabi of a few universities 

and to identify the gaps in the content with regard to update 

knowledge of biology teacher education. 

c) Analysis of the syllabus for in-service education of secondary school 

biology teachers conducted by colleges of teacher education. 

d) Inter-%ewing secondary school biolog teachers to gather their 

opinions and suggestions regarding various aspects of in-service 

education, and for the development of self-instructional material. 

e) Preparation of a comprehensive syllabus for developing the SIP on the 

basis of the analysis of Pedagogical theories, existing B.Ed. Syllabi, 

syllabus for in-service education, and the suggestions of secondary 

school biolo~y teachers. 

f) The development of Self-instructional package (print and audio media) 

on the basis of the principles of distance education. 

g) Validation of the developed package by administrating it on secondary 

level biology teachers. 



The target group of the present study was secondary school biolo~y 

teachers. For its valdation, the present study was conducted on a sample of 

178 biology teachers in secondary schools of various districts in Kerala. The 

sample size had to be reduced to 57 for the Achievement testing. The sample 

was selected using purposive random sampling technique based on strata such 

as age, and teaching experience of the subjects, and locale and management of 

schools. 

Tools :- 

The following tools were used for the present study. 

1. Two Achievement Tests on the basis of the SIM. 

2. A Questionnaire on the various of aspects of the SIP 

Techniques used for validation :- 

Percentage of achievement of teachers in the Achievement Tests were 

determined. The error rate committed by the teachers in the Achievement 

tests also was estimated. Tables and percentages were used for the qualitative 

analysis of the data obtained through the questionnaire. 



Opinion of experts in the field of education also was sought for the 

validation of the package. 

MAJOR FJBDINGS :- 

The major findins of the present study are as follows . 

1. Majority of teachers (77%) had achieved marks at the range of 6 1-80 

in the Achievement Tests. This can be claimed as a very good 

performance, though they got a period of only four months for 

learning the SIP. More than 80 percent of marks was obtained by 44 

percentage of teachers. The remaining 19 percentage of the 

individuals also showed good performance as they secured marks at 

the range of 54-60. AI1 the teachers who had appeared for the 

achievement test had acquired any of the higher srades such as A 

or B or C. None of them had secured below 50 percent of marks in 

the Achievement testing. It was found out that 81 percent of 

biology teachers had scored more than 6 1 percent of marks in the 

Achievement testing. It was also revealed that all respondents 

exiubited good performance in the Achievement Tests. 

2. The mean percentage score in the Achievement Tests was 67. 

3. The error rate committed by the secondary level bioloa teachers 

was estimated. It is found that 33.68 percent error rate was 



committed by the 57 secondary school biology teachers in the 

Achievement Tests developed on the basis of the SIP. The rate of 

achievement by the teachers is 67.32 percent. 

The qualitative analysis of data rerarding the various aspects of 

development of the SIP gathered through the question'$re resulted in 

the following findings. 

4. Analysis of aspects of organisation of the SIM shows that majority 

of organisational aspects were rated to a range of 50-93 percent. 

Various aspects of organisation present in the SIM in the descending 

order of rating are in the following order. 

Relevancy of content (93%) 

Effectiveness of SIM to hlfill learners needs : (87%) 

Arrangement of Content (85%) 

Correctness of information (84%) 

Suitability of dividing the content (84%) 

Adequacy of content (82%) 

Depth of content (80%) 

Arrangement of sections (75%) 

Statement of objectives (74%) 

Arrangement of units (6 1 %) 

Maintenance of Continuity of content (6 1 %) 

Length of Units (50%) 



It is found that except one aspect of organisation, all other aspects 

by 
were rated positiveA60 percent and more respondents. The lowest rating had 

occured in the case of length of the units. Only 50 percent responded that the 

units are of adequate length, but 42 percent viewed that the units are lengthy. 

Certain units are lengthy because of the amount of information contained in it. 

This could not be avoided as the full content was required to complete those 

units. 

5 .  Analysis of aspects of presentation of SIM shows that majority of 

presentational aspects are rated to a range between 39-98 percent. 

The ratings of various aspects of presentation in the descending order 

are as follows. 

Clarity of directions (98%) 

Level of assignment questions (96%) 

Possible answers and feed back (82%) 

Link between information in the SIM (88%) 

Let us Sum UP Section in the SLh4 (88%) 

Appropriateness of media (86%) 

Possible answers and retention (8496) 

Summaries and retention (84?'0) 

Correctness of diagrams (83?/0) 

Appropriateness of directions in the SIM : (83?/0) 

Usehlness of examples (8j06) 



Appropriateness of introduction sections 

Utilisation of experiences 

Appropriateness of activities and esercises 

Appropriateness of assignment questions 

Style of assignment questions 

Questions and transfer of learning 

Appropriateness of headings 

Nature of feedback 

Interest in learning 

Style of self check questions 

Nature of diagrams 

Provision for clarification of doubts 

Style of presentation 

Suitability of structuring of the SIM 

Self check questions and retention 

Illustrations, explanations and retention 

Adequacy of cross references 

Adequacy of references 

Suitability of numbering 

Intext questions and retention 

Self check questions and feed back 

Arrangement of learning activities 



Link between diagrams and content 

Usefblness of assignments 

Linking of explanations with life 

Suitability of application type questions 

Appropriateness of self-check questions 

Style of explanation 

Relevancy of learning activities 

Meaningfbl presentation and retention 

Adequacy of learning activities 

Nature of learning activities 

Nature of explanations 

Suitability of typography 

Provisions for transfer of learniny 

Simplicity of introduction sections 

Clarity of explanations 

Difficulty level of self-check questions 

Clarity of diagrams 

Difficulty level of assignment questions 

Clarity of content 

It  is found that except four aspects of presentation all other aspects 

are rated by 60 percent and more respondents as positively present in the SIM 



developed. These aspects which got rating below 60 percent are difficulty 

level of self-check questions, difficulty level of assipnment questions, clarity of 

diagrams and clarity of content. 

Certain level of difficulty is essential for keeping the learner active 

while learning. In order to keep the learner active the investigator thought of 

. using questions of moderate difficulty for self-check exercises and 

assignments. 

Error in duplication of the material resulted in decreasing the clarity of 

one or two diagrams in certain copies of the material. The investigator had 

taken necessary steps to make maximum clarity to all diagrams in the final 

material. 

Foarty eight percent of respondents had suggested that the content 

have moderate clarity. This indicates that misunderstanding of the item in the 

questionnaire about the word 'clarity of content' led to such a negative 

response. Moreover, the other aspects that are necessary to give clarity for 

the material are all rated positively by the majority. So it can be believed that 

the content in the SIM has good clarity. 



6. The analysis of the aspects of mechanical make up ranges between 

66-1 00 percent. The ratings in the descending order is as follows. 

Atta: chrnent of audio cassette with print material : (1 00%) 

Suitability of binding : (96%) 

Appropriateness of cover page : (93%) 

Appropriateness of the size of the SIM : (87%) 

Quality of paper used : (87%) 

Adequacy of marginal space : (79%) 

Adequacy of words in sentences : (75%) 

Adequacy of space between lines in the SIM : (70%) 

Suitability of the type of the SIM : (66%) 

The aspects of mechanical make up of the SIP were rated positive by 

70 percent and more respondents except for a single aspect, i.e., suitability of 

type of the SIM. This also is rated positive by 66 percent of respondents. All 

respondents suggested that the attachment between the print material and 

audio cassette was perfect. 

7.  The aspects of the development of the audio component showed 

positive rating in the range between 63-100 percent. The ratings in the 

descending order is as follows. 



Nature of voices in the cassette 

Maintenance of the sequence in the illustrations : 

Audibility of cassette 

Overall impression of the cassette 

Quality of audio cassette 

Correctness of pronounciation 

Correctness of content in the cassette 

Unwanted noises in the cassette 

Length of illustration 

No unnecessary pauses 

The audio component of the material shows good quality in all its 

aspects. Sixty three percent and more learners are in favour of the quality of 

audio component. It can also be noted that except two, all other aspects in the 

questionnaire rated positive by 70 percent and more of the teachers. 

8. In the last dimension of the General opinion about the SIP, no change 

in any part of the material was suggested by the respondents. 

9. Lastly, the experts in the field of EducatiodDistance Education also 

have agreed with the format of the SIM and the content. 



DISCUSSION OF RESULTS 

The results obtained out of both the quantitative and qualitative 

analyses of the data gathered to ascertain the effectiveness of the SIP 

developed are self-explanatory. 

The percentage analysis of achievement in the SIP by teachers had 

shown that most of the teachers had achieved upto a "Very Good" extent with 

Grade B. 

The mean percentage of achievement also can be considered as "Very 

Good. 

The error rate is comparatively low which can come in the category of 

"Pwr" only. 

The qualitative analysis of the opinions of the teachers on the SIP had 

yielded the following results. 

Of the twelve aspects under the dimension organisation of the SIM, 

one is rated positive by 93 percent of teachers; six by more than 80 percent of 

teachers: two by more than 70 percent of teachers; two by more than 60 

percent of teachers and only one by 50 percent of teachers. Thus except one 

aspect, all the other eleven aspects of the orsanisational dimension are found 

to be present in the SIM form a ver?l sood to excellent level. The 'relevancy 



of the content' and 'effectiveness of the SIM to hlfil learner needs' were the 

t\vo aspects that received highest appreciation. 

The dimension of presentation of the SIM was evaluated by analysing 

its 52 aspects. Of these, three aspects are rated positive by more t h a v 0  

percent of teachers; I 1 by more than 80 percent of teachers; 17 by more than 

70 percent of teachers; 17 by more than 60 percent of teachers; and 3 by more 

than 50 percent of teachers. Only one aspect was rated positive by 39 percent 

of teachers which may be due to some error as explained elsewhere earlier. So 

48 aspects of the presentation of the SIhl are found to be from a very good to 

excellent level. 

Under the dimension Mechanical make up  of the SIP nine aspects were 

analysed altogether. Of these one aspect received 100 percent positive rating, 

two others, more than 90 percent rating, still other two, more than 80 percent 

rating, and three, more than 70 percent positive rating. Only one aspect 

received 66 percent positive rating. All these nine aspects are thus found to 

be present from a very good to excellent level. 

The dimension of the Audio component of the SIP was evaluated by 

analysing ten aspects. Here also one aspect received 100 percent positive 

rating. Three aspects were rated positive by more than 90 percent of teachers; 



two by more than 80 percent of teachers; two others by more than 70 percent 

ofteachers; and the remaining two by more than 60 percent of teachers. Thus, 

the quality of the Audio Component also can be considered as excellent or 

very good. 

lMoreover than these results, no change in any part of the material was 

suggested by the respondents. 

The experts in the field of Education/Distance Education also have 

agreed with the format and content of the SIP. 

INTERPRETATION AND CONCLUSION O F  RESULTS 

From the findinys of the present study it can be concluded that the 

higher percentage of achievement by the learners in the Achievement Tests. is 

an indication of the effectiveness of the material. Such higher percentage of 

achievement occurs only by effective instruction. 

The error rate is low when compared with the rate of achievement. 

Provision of adequate time for getting mastery over the material will increase 

the rate of achievement there by decreasing the error rate. 



The content present in the material is relevant. The SIM is seen 

effective to fulfil1 the needs of the learners. The arrangement of content is 

suitable for realisation of objectives. The information presented in the material 

seems correct. Dividing the content into Blocks, respective units and sections 

are suitable. The content is presented in adequate quantity and depth. 

Activities and exercises in the material are appropriate. The cross reference 
r 

provided in the material is adequate. The material is structured in such a way 

to stimulate interest in learning. 
i 

All these aspects shows that the organisation of the SIM is well suited 

for providing self-instruction. 

The directions in the material, nature of headings, typography and 

introduction section are adequate to provide guidance for proper self-learning. 

Possible answer sections, Let us Sum UP Sections, and Self-check 

questions, provide adequate feed back and help retention. 

The style of presentation and structuring of the material is suitable for 

self-learning. There is adequate provision for transfer of learning in the 

material. The assignment questions also help transfer of learning and help to 

provide an overall idea of the information presented. 



The experiences of learners are utilised effectively in the material. 

Learning activities exploit the previous knowledge of learners. All these 

aspects shows that the presentation of the SIM is suitable for self-learning. 

The audio component is well attached with the print material. The 

cover page of the print material is attractive and motivating. The size and 

binding of the print material is suitable for easy handling. The type of the 

material with enough marginal space and space between lines helps easy 

reading. The paper used for duplicating the material is of good quality. All 

these aspects show that the mechanical make up of the SIM is appropriate for 

self-learning. 

The audio cassette is properly audible and the voices can be 

distinguished clearly. The content and pionounciation of the audio 

illustrations are correct. There were no unwanted noises or unnecessary 

pauses in the cassette. The cassette is of good quality. All these aspects show 

that the audio component of the material is suitable for self-learning. 

Since all the aspects of organisation, presentation, mechanical make up, 

and audio component of the material are suitable for self-learning, it can be 

encluded that the SIP developed by the investigator for the present study is 

suitable for providing in-service learning of secondary level biology teachers. 



EDUCATIONAL IMPLICATIONS 

The present study has proved that self-instructional materials can be 

developed with high effectiveness for the target group fixed. The conclusions 

of the present study have wide spread educational implications. 

Since, self-instructional materials are proved effective for in-service 

learning of teachers, it can have due impact on the nature of in-service 

education in fbture. 

The authorities who are organising in-service programmes, and, the 

teachers who are participating in those programmes may know that they could 

not realise the objectives of the programme completely through courses of a 

short duration. And it is not possible to organise long term in-service 

C programmes for all, because it will disrupt the fbnctioning of our educational 

i institutions. 

Since we are striving for quality improvement of the present system of 

education, it is essential to provide adequate training for all in this regard 

within a short span of time. Self-instructional materials are the only effective 

instrument to realise this objective. In order to supplement the SJM short 

face-to-face programmes can be organised. 
+ 



The government should take necessary steps to develop SIPS of this 

kind in all subjects for the benefit of teachers, who are not aware of the 

techno-pedagogical advancements, at all levels of education. 

Even, open Universities can be started for the above sake in all the 

states or at the national level. A pass with excellence in such courses can be 

rewarded by giving additional increments or promotions for attracting all 

teachers to such courses. At least this extrinsic motivation will prompt the 

teachers to learn the SIPS regularly, hence its wastage can be avoided. 

Also, the University Education Departments can conduct such courses 

with SIPs and face-to-face contact sessions for short duration, in certain select 

highly relevant areas of education for the select target groups. This can 

include courses in Educational Management and Administration for Head 

Teachers of Schools, Principals of Colleges, D.E.O.'s, A.E.O.'s, etc; Courses 

in Special Education for the untrained teachers in Special Education 

Institutions; Bachelor Degree Course for untrained teachers in schools; course 

in research methodology for those who are in need of conducting research 

projects such as the stafF of DIETS etc. Similar need-based courses run with 

the help of SIPs will definitely be attractive to the target group and will be 

viable. 



The Adult Education and Extension Education Centres also can 

successhlly utilise SLPs for giving general education to the drop outs. Girls 

and other disadvantaged groups, and also those who are forced to seek early 

employment, find it difficult to complete their education even upto the 

secondary level. Among them, those who are initiated of self-learning can be 

much benefited of SIMsfSIPs for obtaining general education certificates and, 

if motivated, for seeking hrther education. 

SUGGESTIONS FOR FURTHER RESEARCH 

From the point of view of the present study, it is felt that further 

research must be conducted in the following areas. 

1. Similar studies can be conducted in all other subjects of secondary 

level. 

2. Similar studies can be conducted at the other levels of education such 

as elementary level and higher secondary level. 

3. Educational programmes of tertiary level can also use SIh4s for 

theory teaching, so that it will lessen the burden on teachers for 

finishing the theory portions. Instead, the teachers can utilise more 

time for tutoring and conduct of practical sessions or projects. So 

studies to prepare SIMs for students also can be suggested. 



4. Now a days many universities are duplicating their campus courses 

through distance education modes. The students of these courses are 

getting only low-quality print materials for their study. So studies can 

be conducted to prepare quality study materials for distance education 

courses run by universities. 
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- APPENDIX l 

B.Ed Svllabus of Different Universities 

APPENDIX 1.A. 

B.Ed. Svll&us of University of Calicut 

Objectives : The student teacher 

knows the various methods and techniques used in 

science education from time to time; 

gets an understanding of the working of science and 

methods employed in sciences; 

is interested in contemporary developments in instmction 

tnl We sciences ; 

fomui2tes instructiond objectives ; 

mtdyses and organise materials for class instructions; 

se!ects md p!ms appropriate learning tools and 

si~~ations; 

e ~ p l o y s  are methods of instructions 

cgdides !e~T;nn 5 7  

evduztes puy?ils ztettd~~ents; 

evaluate his own wcrk and marks deficiencies and 

inadequates; 

tries cut new imprcve~ents; 

h ~ s  professional, academic and socid icterests; 

has an attitude of self re!iance in professional matters. 

I. knowins, Life Science - =story of science - Traditional sciences cf 

India's contribution to world science. Inportant land marksin the 



growth of life science in most, knowledge explosion, Role of 

UNESCO, UNICEF in improving science education in India. 

General survey of work in life sciences - Progress in India Indian 

biologists of reown, past and present estimation of the role of life 

sciences on national development. 

II. Understanding Iife sciences: Science - scientific process - scientific 

method - science attitude, analysis into basic elements and definition. 

Karl Pearsons scheme in scientific method internalisation of 

scientific attitude in the affective domain. Life science - An 

interdisciplinary approach changing phases of life science education 

in India - various commissions and reports fiom general science to 

life science - The significance. 

Life science in the developed nation U.S.A., U.K., U. S. S.R., 

European countries, B. S. C. S. organisation, Nuffield foundations. 

A prespective for India N. C .E.R.T. and N. C. S .E. 

In. Formulation of objectives: Analysis of our national goal - an 

appraisal of the relevance of life sciences in the context - Life 

science in as instrument of social change and economic 

development - classification and statement of objectives. Their 

dimensions, specifications terminal behaviour, area of 

attainment, txgetted change. 



TV. Teaching to learning: Evolution of methods through times, lecture, 

demonstration, heurisom, Dalton plan, Project, Bio graphical method, 

supervised study, Herbartian development, objective based 

instruction. Doing science the learner gets to know, comprehend, 

analyse, synthesis apply to solve problem masters relevant 

psychomotor skills, gets to internalise attitude, gets to refine interests, 

spirit of enquiry and investigation, observing describing measuring, 

quantdjing manipulating, inferring, experimenting hypothesising, 

generalising, evaluating, discovery and creativity. 

Programmed learning team-teaching, micro - teaching, 

investiycation projects. 

Pupils work books, practical and library records, project report, 

science clubs science fairs, science youth projects, science talent 

search, enrichment programme. of questioning, discussion, 

group dynamics pupil teacher planning. 

V. Curriculum FLnalysis: Principles and patterns of curriculum planning. 

,4 progressive curriculum A study of the Kerala syllabi and text 

books for staqdard \I11 to X - Adapting curriculum to gifted and 

bachvard. 

W. Planning life science learning a) Need for a mitten plan, planning at 

different !evels full courses, one year, one unit one lesson/session. 



b) Laboratory - objectives of lab. work, trend and features of 

modem laboratory, lab. purchases registere3 and records, 

management, A.V. room, workshop. 

c) Resource units: Pupils assignments, life science bulletins. 

d) Learning equipment - specimens line ones, killing and 

presening, seedling nurseries, aeqGria, terraria, entomological cases 

-Micro scope, care and use of biology kits, improvisations. 

e) Field trips and excursions - other co-curricular 

reinforcements. 

V11 Evaluation : 

1. What do look for - How to evaluateensuring validity, content validity, 

concurrent validity, construct validity, reliability (placement consistency, 

objectivity, administratbility, interpretability). 

3 . Planning, assembling,and editing a test paper,test administration. 

3. Making test items-supply typeland selection ty-pe,preparing item cards. 

4. Evaluating skil!s, attitudes, and interests, cumulative devices; 

5. Scoring and grading-interpretation of test scores after ana!ysis 

diagnostic test and remedid teaching. 

1 .  Developing an..!. Indian tradition of science teaching - short cerrhgs of 

the science teacher, suggestions for imposing competencies, sumr?ler 

institutes. All India science teachers association. 



PLpPFNDIX 1.B 

B.Ed. Syllabus of Mahatma Gandhi University 

Obiectives of the syllabus 

l .  The stcdent teacher gains the knowledge of the nature of science and 

-the relevance of teaching life science in schools. 

7 . He gets knowledge and understanding of traditional methods & ~ d  nesa! 

techniques and approaches to the teaching of life science. 

3 .  He gets an ~ n d e r s t ~ d i n g  of principles of syllabus construction in l$e 

science and develops the ability to evaluate the merits and demerits of 

school syllabus in life sciences. He becomes familiar with the modern 

trends in curricular reforms. 

4. He develops understaqding and skill of planning different lessons, 

executing them and evaluationg them. 

5 .  He develops knowledge of the diierent materials and media in the 

k 
tehqing of life science and also the correct use of them in class room 

situations. 

6 .  He gets an understanding of the principles of the new concept of 

evaluation and develops skill in preparing and administering objective 

based test items. 

7. He develop knowledge of the co-curricular activities in life sciences 

and their relevance in class room instruction. 



8. He develops correct estimate of his important role in the educational 

process and appreciates the need for his professional growth. 

9. He develops knowledge, understanding and skills for effectively 

teaching any topic included under high school life sciences syllabi. 

SECTION I 

METHODOLOGY OF TEACHING LIFE SCIENCE 

1. NATI,?RE OF SCIENCE 

What is science? Science as a product. It is an accumdation of facts, 

principles, generalisation and theories, Science as a process. Locating a 

problem, observation, collection of data, formulation of hypothesis (analysis 

and interpretation of data), verification, conclusion. Science as both a proces 

and a product. Science as an ongoing process of enquiry. Science as human 

enterprise. 

11. WHY TEACH LIFE SCIENCE ? 

Broad aims : 

a) Developing scientific literacy. 

b) Effectins social changes. 

c) Raisins the standard of living. 

d) Creating an awareness of national goals of teaching life science (with 

reference to population control, increase in food production 



eradication of diseases, better nutrition, improvement of livestock 

development of fisheries, conservation of natural resources). 

Instructional objectives : 

Kno~7led~e 

Understanding 

Application 

S kills 

Interests 

Attitudes (scientific attitude) 

,Appreciation. 

III. METHODS, TECHNIQUES .4ND .APPROACHES FOR TEACHING 

LIFE SCIENCE 

a) *Methods - General survey of following methods. Lecture, 

demonstrational Project, Problem, Heuristic, Biogra?hicd, Dalton 

Plan. 

b) Tecbmicpes and &4pproaches to teaching - Programmed instruction, 

T e ~ m  teaching; Tech$ques for catering to the needs of exceptional 

cbddrer? (National Science Talent Search Scheme), Investigatoq, 

versus factual approaches, interdisciplinary approach, inductive 

deductive approach. 



IV. HOW TO FRAME A SYLLABUS IN LIFE SCIENCE 

a) Principles of syllabus construction. 

b) Critical study of the existing high school syllabi in Kerala. 

c) Modem trends in curricular reforms in the developed and developing 

countries (BS CS all versions and Nuffield Science foundation). 

V. PLANNING IN TEACHING LIFE SCIENCE 

a) Why Planning. 

b) Types of planning. Yearly, monthlq unit, daily lesson (Emphasize 

objective based fkom at). 

MATERIALS AND MEDIA FOR TEACHING LIFE SCIENCE 

Text book (Criteria of a good biology text book-comparative study of 

a BS CS Text book - any version). 

Teachers Hand Book, Pupils Work Book. 

Aids like black board, charts, models, different types of biological 

drawings, specimens, films, radio, television, aquarium, terrarium 

museum, bulletin board, garden, laboratory and science librarj, nature 

calender. 

Improvised aids. 

Resource unit. 



VII. EVALUTION IN BIOLOGICAL SCIENCE TEACHING 

1.  Traditional system (essay) its defects and suggestions for improvement. 

7 -. New concepts of evaluation, formulation and clarification of objectives 

in terms of behaviour, forms of questions, essay, short answer and 

objective type. Steps in the construction of a unit test. Test design- 

weightage to objectives, content and forms of questions, difficulty level 

blue print,criteria of a good test. Validity, reliability, objectivity and 

usability. Analysis of test results. Standardisation of achievement test. 

Diagnostic testing and remedial teaching. 

VIII. CO-CURRICCrLAR ACTIVITIES IN LIFE SCIENCE 

1. Science clubs 

7 - .  Science fairs. 

3 .  Field trips and excursions. 

IX THE LIFE SCIENCE TEACHER 

Qufalification of a Biology teacher, professional competencies, wa55 

and means of developing these competencies. Inservice programmes, 

teachers organisation, study tours,exchange programmes, incentives 

for professional improvement. 



SECTION n 

PEDAGOGIC ANALYSIS OF BIOLOGY CONTENT, LESSON 

PLANNING AND EVALUATION 

Note : Student teachers shall make iR analysis of content into major and minor 

concepts, facts and terms decide upon the types of introduction, 

varieties of learning experiences, different aids to be used, assignments 

to be given and sample teg items for all the topics included under the 

Biology syllabus of Kerala in Standard VIII, IX and X. 

,4. Human physiology - Respiration : 

Metabolism, excretion, endocrine glands, skin,Nervous system, and 

sense organs, Reproductive system. General Biology: Basic Principles 

of structure and processes of life. General aims and problems of 

modern Biology. Levels of Biology organisation. The organism, 

Micro organisms, bacteria, viruses, antibiotics, characteristics of life 

processes in animals and plants. 
C 

B. Natural communities, Ecosyste6, Biosphere Man and his environment, 

an Agicultural field, consenration of nature. 

C. The cell, Structure, Division Chemical basis of life. Biochemistry of 

the cell, metabolism and exchmge of energy in cells, Biosynthesis of 

proteins, carbohydrates and facts, heredity, evolution. 



SECTION III-PRACTICAL WORK 

Total marks 

1. Preparation of lesson plan for 

a) Discussion lessons 

b) Demonstration lessons 

Emphasising different techniques and approaches 3 

c) Criticism lessons 15 

d) Practice lessons 25 

7 . Construction and administration of a unit test for a unit taught during 

practice teaching with scoring key rnark~ing scheme, questionwise 

analysis etc. 10 

$4 
3 .  Preparation of five different impro\;ed aids of a Biology kit of a high 

standard with explanatory brochure for a particular unit. 25 

4. Preparation of a Resource unit on any topic included in the high school 

life science syllabus. 10 

5. Preparation of a paper on the life and contribution cf an eminent 

scientist. 5 



APPENDIX 1.C 

B.Ed Syllabus of University of Kerala 

Obiectives of the svllabus 

1. The student teacher gains the knowledge of the nature of science and 

the relevance of teaching life science in schools. 

2. He gets knowledge and understanding of traditional methods and new 

techniques and approaches to the teaching of life science. 

3. He gets an understanding of principles of syllabus construction in life 

science and develops the ability to evaluate the merits and demerits of 

school syllabus in life sciences. He becomes familiar with the modem 

trends in curricular reforms. 

4. He develops understanding and skill of planning different lessons, 

executing them and evaluati~ng them. 

5 .  He develops knowledge of the different materials and media in the 

teaching of life science and also the correct use of them in class room 

situations. 

6. He develops understanding of the principles of the new concept of 

evaluation and develops skill in preparing a d  administering objective 

based test items. 

7. He develop knowledge of the CO-curricular activities in life sciences 

and their relevance in class room instruction. 



8. He develops correct estimate of his important role in the educational 

process and appreciates the need for his professional growth. 

9. He develops knowledge, understanding and skills for effectively 

teaching any topic included under high school life science syllabi. 

SECTION I 

METHODOLOGY OF TEACHING LIFE SCIENCE 

1. NATLRE OF SCIENCE 

What is science ? Science as a product. It is an accumulation of facts, 

principles, generalisation and theories. Science as a process. Locating a 

problem, observation, collection of data, formulation of hypothesis (analysis 

and interpretation of data), verification, conclusion. Science as both a process 

and a product. Science as an ongoing process of enquiry. Science as human 

enterprise. 

11. WHY TEACH LIFE SCIENCE ? 

Broad aims : 

a) Developing scientific literacy. 

b) Effecting social change 

c) Raising the standard of living. 

d) Creating an awareness of national goals of teaching life science (with 

reference to population control, increase in food production 



eradication of diseases, better nutrition, improvement of livestock 

development of fisheries, conservation of natural resources). 

Instructional objectives : 

Knowledge 

Understanding 

Application 

Skills 

Interests 

Attitudes (scientific attitude) 

L4ppreciation. 

111. METHODS, TECHNIQUES AND APPROACHES FOR TEACHING 

LIFE SCIENCE 

a) Methods - General Survey of following methods. Lecture, 

Demostrational Project, Problem, Heuristic, Biographical, Dalton plan. 

b) Techniques and Approaches to teaching - Programmed instruction, 

Team teaching, Techniques for catering to the needs of exceptional 

children (National Science Talent Search Scheme), Investigatory, 

Enquiry and discovery approaches, Conceptional versus factual 

approaches, interdisciplinary approach, inductive deductive 

approach. 



IV. HOW TO FRAME A SYLLABUS IN LIFE SCIENCE 
\ 

a) Principles of syllabus construction. 

b) Critical study of the existing high school syllabi in Kerala. 

c) Modem trends in curricular reforms in the developed and developing 

countries (BS CS all versions and Nuffield Science foundation). 

V. PLANNING IN TEACHING LIFE SCIENCE 

a) Why Planning. 

b) Types of planning. Year$ monthly,unit, daily lesson (Emphasize 

objective based from at). 

MATERIALS AND MEDIA FOR TEACHrNG LIFE SCIENCE 

Text book (Criteria of a good biology text book comparative study of 

a BS CS Text book - any version). 

Teachers Hand Book, Pupils Work Book. 

Aids like black board, charts, models, different types of biological 

drawings, specimens, films, radio, television, aquarium, terrarium 

museum, bulletin board, garden, laboratory and science libraw, nature 

calender. 

Improvised aids. 

Resources unit. 



i 
VII. EVALUATION IN BIOLOGICAL SCIENCE TEACHING 

1. Traditional system (essay) its defacts and suggestions for improvement. 

2. New concepts of evaluation, formulation and clarification of objectives 

in terms of behaviour, forms of questions, essay, short. answer, and 

objective type. Steps in the construction of a unit test. Test design 

weightage to objectives, content,and forms of questions, difficulty level 

blue print,criteria of a good test. Validity, reliability, objectivity and 

usability. Analysis of test results. Standardisation of achievement test. 

Diagnostic testing and remedial teaching. 

VIII. CO-CURRICULAR ACTMTIES IN LIFE SCIENCE 

1. Science clubs. 

2. Science fairs. 

3.  Field trips and excursions. 

4. Experimental projects and action researches. 

D(. THE LIFE SCIENCE TEACHER 

Qualification of a Biology teacher, professional competencies, way and 

means of developing these competencies. Inservice programmes, 

teachers organisation, study tours,exchange programmes, incentives 

for professional improvement. 



SECTION I1 

PEDAGOGIC ANALYSIS OF BIOLOGY CONTENT, LESSON 

PLANNING AND EVALUATION 

Note : Student teachGs shall makejd analysis of content into major and minor 

concepts, facts and terms decide upon the types of introduction, 

varieties of learning experiences, different aids to be used, assignments 

to be given and sample text items for all the topics included under the 

Biology syllabus of Kerala in Standard VIII, IX and X. 

A. Human physiology - Respiration : 

Metabolism, excretion, endocrine glands, skin,Nenlous system and 

sense organs, Reproductive system. General Biology : Basic Principles 

of structure and processes of life. General aims and problems of 

modem Biology. Levels of Biology organisation. The organism, 

Micro organisms, bacteria, viruses, antibiotics, characteristics of life 

processes in animals and plants. 

B. Natural communities, Ecosystem, Biosphere, Man and his environment, 

an Agricultural field, conservation of nature. 

C. The cell, Structure, Division, Chemical basis of life. Biochemistry of 

the cell, metabolism and exchange of energy in cells, Biosjathesis of 

proteins, carbohydrate and fahts, heredity, evolution. 



SECTION 111 - PRACTICAL WORK 

Total marks 

1. Preparation of lesson plan for 

a) Discussion lessons 

b) Demonstration lessons 10 

Emphasising a different techniques and approaches 
r 
3 

c) Criticism lessons 15 

d) Practice lessons 24' 

2. Construction and administration of a unit test for a unit taught during 

practice teaching with scoring key marketing scheme, questionwise 

analysis etc. 10 

3.  Preparation of five different improved aids of a Biology of a high 

standard with explanatory brochure for a particular unit 25 

4. Preparation of a Resource unit on any topic included in the high school 

life science syllabus. 10 

5. Preparation of a paper on the life and contribution of an eminent 

scientist. 



APPENDIX 1.D 

Syllabus for One year B.Ed. Course by Regional College of Education 

1st Semester 

Obiectives 

1. To identify the major ideaslcontent in certain specified untis of 

biological science of classes IX-X. 

2. To develop skill to analyse the content to write behavioural objectives 

and select appropriate learning experiences. 

3. To develop skill in writing lesson plans. 

4. To develop skill in selecting appropriate teaching techniques. 

5. To organise field trips to supplement lab. experience. 

6.  To develop skill in constructing test items and evaluating pupils' 

achievement. 

7. To lactate dsciencies or dficulties in learning and practice remedial 

measures. 

8. To develop skill in the preparation of various types of learning aids 

Development of skills 

1. Analysis of lessons to concepts, behavioural objectives and relevant 

learning experiences. 

2 .  Try out of different learning methods/approaches. 

3 .  Preparation of teaching aids including improvised and effective use of 

different types of teaching aids. 



4. Preparation of test items, construction of unit test. 

5. Planning and conducting of field trips. 

6.  Organisation of team teaching projects. 

Content analysis 

a. Cell structure and fbnction 

b. Photosynthesis and respiration 

C. Control and co-ordination 

d. Ecosystem 

e. Evolution. 

Evaluation (Theon?) 

1. Analysis of objectives, concepts and learning experiences 

7 . Different methods of teaching 

3. Micro teaching 

4. Principles of Evaluation 

5. Internal assessment. 

Evaluation (Practical) 

1. Lesson planning 

2. Simulated teaching 

3 .  Records of field trips 

4. Teaching aids and improvised aids. 



rind Semester 

Obiectives 

1. To familiarise with modem curricular materials in biology with special 

reference to B. S.C. S. Nuffield biology, NCERT. 

To analyse curricular materials such as text books, lab guides, 

supplementary reading materials and teachers hand books. 

To develop ability to design new laboratory 

To plan for equipping lab. and its optional usage. 

To develop skill in preseneng dXierent types of biological materials. 

To develop skill in mounting biological materials. 

To develop skill in organising science clubs, science fair, etc. 

To develop ability to prepare resource units and self-learning packages 

in biology. 

Content 

l .  Complementarity of structure and hnction 

2. Complementarity of organism and environment. 

3 
3 .  Control and co-ordination 

4. Growth and development. 

5. Heredity and variation 

6. Biological molecules, enzymes, DNA & RNA. 



Develo~ment of skills 

1. Analysing text books and other curricular materials and prepare 

proforma to evaluate them. 

2. Preparation of blue print in biology lab. for school and indicating 

various ancillary facilities needed for teaching biology. 

3. Preparation Bg preservation and status for biology lab. 

4. Techniques for culturing biological materials. 

5 .  Development of materials for exhibitions and other display. 

6. Use of community resources in the development of self learning 

package. 

7. Preparation of resource units in biology. 

8. Analysis of biology lab. equipment for their optional utilization. 



APPENDIX l.E 

Syllabus Outline for Science Methods Course for Secondary Teacher 

Education NCERT 

Section I 

Unit 1. Nature of science 

- Nature and scope of science 

- Substantive structure 

- Syntactical structure 

(Mode: students define science in their own terms: Explain the 

examples of structure of science. Discuss the sociology of science and 

cite examples from Indian context. Write objectives of science 

teaching at secondary level). 

Unit 2. Objective Based Science Teaching at Secondary Level 

- Aims and objectives 

- -Types of objectives 

- Relating objectives with learning outcomes 

- Defining minimum levels of learning. 

(Mode: Discuss on validity and feasibility of objectives. Choosing 

specific content areas, stressing how to achieve these objectives in 

realistic classroom settings. Special emphasis to be laid on 

instructional strategies fostering problem solving and decision making 

skills and skills of an affective nature). 



Unit 3. Characteristics of a learner at secondary level. 

- stages of cognitive development 

- identification of these changes among children 

- evolving biology teaching strategies to suit the needs of chldren 

(Mode: Practice session and discussion. Choosing set of examples 

students to b4rained to judge suitability of a given concept to a given 

stage of learner. To be done through group activity, each group being 

assigned a set of concepts to analyse and a discussion with entire class 

of their findings.Heterogeneity of realistic class room populations to be 

high lighted and various strategies to handle such situations to be 

discussed). 

Unit 4. Learner centred and activity based Approach to Teaching Science 

- concept approach (How concepts acquired through activities) 

- Process approach (write different processes of science). 

- Individualized instruction (Explain its need and importance). 

- Programmed learning (develop one unit in this form) 

- Computer aided instruction 

(Mode: These approaches may be illustrated by selection of content 

fiom'secondary school science topics). 



Section I1 Curriculum Transaction 

Unit 5. Science curricula 

- Explain curriculum, determinants and organisation 

- Science curricular projects (PSSC, BSCS, Chem study) 

- Emerging trends 

- ,4nalysis and evaluation of syllabus and text books 

Unit 6. Transactional Strategies 

- Analysis of content and identification of concepts (student teachers 

will write ten concepts from a unit each from any t\vo school science 

subjects) 

- Listing instructional objectives and behaviour outcomes 

(student teachers write to behaviour outcomes for each unit, each from 

a topic in any two school science subject). 

- Selection and developing learning activities/experiences matching 

with the developmental stages of the learner (Develop learning 

activities for three lessons) 

l-' - Preparation of lesson planlunit plans (writes tp lesson p!ans and 2 

unit plans) 

- Maintaining the ecology of class room 

- Preparation of low cost improved apparatus (Prepare 2 apparatus) 

- Preparation of multimedia materials 

(develop a radio script for educational broadcast) 



Unit 7. Laboratory Management and Safety 

- Lab. equipment, designing a science lab. 

- Management of science lab. safety precautions 

- Organising facilities in a science room. 

Section 111. Evaluation in Secondarv Science 

Unit 8. Extended curricular Activities in Science Teaching 

- Field study, science club, science fair, science exhibitions, etc. 

- Identification and use of community resources. 

Unit 9. Evalution 

- Explain term evaluation, comprehensive and continuous evaluation. 

- Develop hundred test items in Science 

- Determine the need of diagnostic testing and remedial measures 

- Prepare a diagnostic test, achievement test 

- Analysis and interpret test data collected through field work. 

Section IV. Innovative Experiences in Science Education at Secondary level 

A study of some innovations for improvement of science education 

write papers on the following which will be discussed in the seminar). 

his could be done through project works. 

- Nehru Science Exhibition, 

- Mobile science &labs,) 



- Vikram Sarabai science Centre, Ahmedabad 

- Kerala Sasthra Sahitya Parishad 

- Science journals. 



APPENDIX l.F 

The Course Outline of B.Sc. Ed. Course followed bv 

Regional Colle~e of Education 

1. An Introduction to school biology for teacher education, 

2. Psychology of learning in relation to Biology teaching. 

3.  Aims and objectives of teaching biology. 

4. Planning for teaching biology 

5. Micro teaching 

6 Approaches, methods and teaching techniques in Biology 

7. Evaluation in Biology 

8. Science laboratory for schools 

9. Facilities for teaching Biology. 



i 
- 

Syllabus Outline for In-service Teacher Education for secondarv School 

Natural Science Teachers conducted by College of Teacher 

Education. Calicut. 

1. National curricular framework. Different components,content,and 

process - Discussion 

2. New trends in evaluation 

3.  Discussion to the preparation of an evaluation tool 

4. Techniques of effective learning 

5. Preparation of model lesson plan 

6 .  Recent developments in strategies of teaching - discussion and 

suggestions 

Microteaching - discussion and preparation of lesson plan 

Pedsgogical analysis (Botany) - discussion 

Methodology of teaching science - discussion 

Demonstration lesson - discussion 

Pedagogical analysis (Zoology) - discussion 

Methodology including lesson plan 

Discussion and preparation of lesson plan 

Preparation of teaching aids - discussion 

Evaluation of the course by the participants 

Responses and suggestions. 



APPENDIX rn.A 

Interview Schedule for Secondarv School Biology Teachers who had not 

participated in In-service Progrmme 

1. As a trained teacher, would you feel that in-service training is 

essential ? 

2. Have you participated in any in-service course ? k+xr was it useh1 to 

you ? 

3 .  Among face-to-face and distance mode for the in-servic courses, which 

one do you prefer ? 

4. What is your opinion about learning by using self instructional 

materials for in service learning ? 

5 .  In your suggestion, which all topics should be included while preparing 

a self instrucational material for an in-service course ? 

6 .  Which should be the medium of instruction for the self instructional 

material ? 

7. Among the theoretical and practical side of the topics which should be 

More stressed in the course ? 

8. Which style do you prefer for the course ? Investigative/illustrative ? 

9. What are the major problems arising while you are teaching ? 

10. Any other suggestions for the preparation of self instructional material 

for in-service learning. 



- APPENDIX IILB 

Interview schedule for secondary school Biology Teachers who had 

participated in In-service Programme 

As a trained teacher would you feel that in-service training is 

essential ? 

Have you participated in any in-service course? 

In what respects the course became usefbl ? 

Could you apply the new information in your daily teaching ? 

Are you applying it even now ? 

Which all steps have you included in your teaching &er attending the 

course ? 

Is that course enough ? Or do you need fbrther informatiodcourse ? 

b- 
Among face to face and distance mode of courses, which one,you 

prefer ? 

Whzt is your opinion about using self-instructional material for 

inservice learning ? 

Which all topics should be included while preparing self instructional 

material ? 

Which should be the medium of instruction for the self instructional 

material ? 

12. Among the theoretical and practical side of the topics which should be 

more stressed in the course ? 



13. What are the major problems arises while you are teaching ? 

14. Any other suggestions for the preparation of self instructional material 

for in-service learning ? 



APPENDIX IV-A 

The Summary of Teachers' Responses to Interview Schedule 1II.A 

1. All the teachers opined that in-service training is necessary, because of 

the newer developments in the field of education. 

2. None of them have participated in any in-service course. 

3. Majority of teachers prefer course through distance mode as it is more 

convenient to them. But some of them had no special preference to 

any mode. 

4. All the respondents are in favour of learning through self instructional 

material. 

5. Majority of them suggested that newer instructional techniques, 

preparation and use of accessory learning materials, more details on 

evaluation, etc. should be included in the syllabus. And some of them 

emphasis the inclusion of topics such as planning for teaching, 

strategies for individual learning, remedial teaching, etc. 

6.  The medium of instruction for the, SIM should be either English or 

Malayalam. Majority of respondents suggested that if the medium is 

English the language should be simple. 

7. Almost all the teachers suggested that the practical or application side 

of the topics should be given more emphasis while preparing the 

course. 



8. Majority of the respondents preferred investigative style of 

presentation of materials. But they suggested that models or 

illustrations should be included to guide the investigation. 

9. The following are the major problems faced by the teachers while they 

are teaching: . 

a) Newer contents are included but the facilities for teaching and 

methods of instruction known are of the traditional type. So it is 

difficult to adopt newer methods of instruction. 

b) Sustaining the interest of pupils. 

c) Problems of indiscipline 

d) Teacher pupil ratio is high. 

10. The SIh4 should include newer advancement in teacher education. It 

should be simple, precise and well designed for distance learning. 



- APPENDIX 3Y.B 

Summarv of Teachers' Responses to Interview Schedule 1II.B 

All the teachers opined that in-service training is necessary. 

All of them participated in an in-service course conducted by CTE for 

a duration of 10 days. The course was useful as opined by the 

teachers. 

The teachers opined that the course is useh1 in the sense that it 

provided valuable informations regarding various aspects of education 

such as psychology of learning, child-centred learning, measurement 

and evaluation, content analysis, etc. 

All teachers who participated in the course applied the new 

informations in their daily teaching. 

Most of the teachers are applying some techniques even now. 

The following are the additions they include in their teqching. 

a) Try to give more importance to children 

b) Providing as much learning aids as possible 

c) Special attention to slow learners 

d) Try to get feed back from children. 

All the teachers opined that they need fbrther information regarding 

new advancement in the field of education. 

Majority of teachers prefer course through distance mode. Some of 

them have no special preference to any mode. 



9. Almost all the respondents are in favour of learning through SIh4. 

10. The teachers suggested that newer instructional techniques, details of 

characteristics of secondary school pupils, preparation of learning aids, 

more details about evaluation etc should be included in the syllabus. 

Some of them suggested the inclusion of individualised techniques of 

learning, planning for teaching, techniques of analysis of content, etc. 

also. 

11. Most of the teachers have no special preference to any medium for the 

SIM. They opined that medium should be either English or 

Malayalam. All the teachers suggested that if the medium is Enghsh it 

should be simple. 

12. Majority of the respondents advocated that the application side of the 

topics is more important as it guides teaching. So it should be more 

stressed in the course. 

13. The following are the major problems they faced in their teaching. 

a) New additions to the content occurs but the facilities for teaching 

and method of instruction known are not enough to provide effective 

instruction. 

b) Due to the lack of proper information regarding child centered 

method, it is difficult to sustain the interest of learners. 



c) Teacher pupil ratio is high in the classroom, which leads to many 

problems like indiscipline, difficulty to provide individual attention, 

problems in evaluation etc. 

14. The SIM should be self contained one. It should involve all necessary 

details regarding techno-pedagogical advancement and should be 

simple. It should be made easily accessable to all Biology teachers. 



APPENDIX V 

Proposed syllabus outline for Self-Instructional Material 

OBJECTIVES 

ot 
1. To develop an ~nderstanding~characteristics of a learner at secondary 

level. 

2. To develop skill in evolving appropriate planning in biology teaching. 
t 

3 .  To develop skill in pedagogical analysis of biology content at 

secondary level. 

4. To develop skill in adopting newer strategies of instruction in biology ' 

at secondary level. 

5. To develop skill in preparing accessory learning materials and 

organising extended cumcular activities. 

6. To develop skill in adopting newer strategies of evaluation to assess 

achievement in biology. 

7. To understand the steps of maintaining class discipline. 

The following sequence is suggested for the STM to realise the 

objectives stated. 

A brief introduction about self.intructional material ( S M )  

The syllabus arranged in W different sections, each section is sub- 

divided into units for the convenience of preparing S M .  The sections are. 



I. C ~ C T E R I S T I C S  OF A LEARNER AT SECONDARY LEVEL. 

11. PLAh7hJlXG FOR TEACHING BIOLOGY AT SECOADARY 

SCHOOL LEVEL. 

111. PED.4GOGICAL ANALYSIS OF SECONDARY SCHOOL 

BIOLOGY. 

IV. IhTSTRUCTIONAL STRATEGIES IN BIOLOGY. 

V. PREPARATION OF ACCESSORY LEARNING MATERIALS AND 

ORGANISING EXTENDED CURRICULAR ACTIVITIES. 

VI. STRATEGIES OF EVALUATION IN BIOLOGY. 

VII. CLASS ROOM DISCIPLINE. 

DETAILED SYLLABUS 

A Brief introduction about SIM. 

How to study and use SIM in biology. 

Sec. I. CHARACTERISTICS OF A LEARNER AT THE SECONDARY 

LEVEL. 

Unit 1. Stages of Cognitive Developement 

Pre-operational, concrete operational and formal operational. 

Unit 2. Learner characteristics 

Identification of the above changes among children. 



\ 

Unit 3.  Teaching the learner : 
A 

Evolving biology teaching strategies to suit to the needs of the 

children. 

Sec. 11. PLNWmTG FOR TEACmTG BIOLOGY AT SECOhrDARY 

LEVEL 

Unit 1. Long Term Planning 

Details of long term planning. Unit planning,a model unit plan. 

Unit 2. Lesson Plan 

Important aspects of a lesson plan. Model lesson plan. 

Sec. III. PEDAGOGICAL ANALYSIS OF SECONDARY SCHOOL 

BIOLOGY 

Unit 1. Pedagogical princi~les 

Techniques for analysing the content according to the pedagogical 

principles. 

1 Unit 2. Models of Analysis 

Model illustrating analysis techniques. 

Sec. IV. INSTRUCTIONAL STRATEGIES IN BIOLOGY 

Different models of teaching used to present different strategies of 

instruction. 

Unit 1. Concept Attainment Model 

Discussion of the Concept attainment model proposed by Bruner. 



Unit 2. Advance organiser Model 

Discussion of the Advance organiser model proposed by Ausubel. 

Unit 3. Biolonical Science Inquirv h4odel 

Discussion of the Biological Science Inquiry model proposed by 

Schwab. 

Unit 4. Cognitive Growth h4odel 

Discussion of the cognitive growth model proposed by piagat. 

Unit 5. Group Investigation Model 

Discussion of the group investigation model proposed by Herbert 

thelen. 

Unit 6.  Masterv Learninq : 

Discussion of mastery learning proposed by Benjamin Bloom, John 

Carrol, et al. 

Sec. V. PREPARATION OF ACCESSORY LEAILWG h1ATERIALS 

A\TD ORGANISING EXTENDED CURRICULAR ACTIVITIES 

Unit 1. Laboratow 

Lab. equipment, designing science lab. management of science lab., 

safety preczutions. 

Unit 2. Learning Aids 

Types of learning aids, improvisation of aids, effective utilisation of 

aids. 



Unit 3.Learnin~ Equipment 

Specimens - collection and preservation, atquarium, tenatrium, green 

house. 

Unit 4. Community Resources 

Utilisation of community resources for learning. 

Unit 5. Extended curricular activities 

Science club, science fairc, science quiz, field trip, projects, nature 

action movement, etc. 

Unit 6. Resource units 

Need, steps in the preparation of resource units. 

Sec. VI. STATERGIES OF EVALUATION IN BIOLOGY 

Unit 1. Meaning of Evaluation 

Principles of evaluation comprehensive and continuous evaluation. 

Minimum levels of learning, types of evaluation, internal assessment. 

r Unit 2. Testing, Techniques 

Types of tests, preparing test items, a model test plan. 

Unit 3.  Self Reporting Techniques 

Inventories, questionnaires, opinionnaires, check list, etc. 

Unit 4. Observation Techniques 

Check list, rating scale, situational tests, anecdotal record, etc. 

Unit 5. Miscellaneous 

Records and documents, interviews, sociometry. 



Unit 6. Case studv 

Steps involved in case study 

Unit 7. Scoring and Grading 

Aspects of scoring and grading for a comparison. 

Unit 8. Dia.mostic test and remedial teaching 

Diagnostic test and remedial teaching as a means of formative 

evaluation. 

Unit 9. Self Evaluation 

Evaluation by teachers of their own competence in teaching. 

Section W. CLASS ROOM DISCIPLINE 

Unit 1. Personalitv of Teacher 

Personality and role of the teacher in maintaining class room discipline 

Unit 2. Causes of indiscipline 

Physical, Physiological, psychological and social causes. 

Unit 3. Steps in Maintaining Discipline 

Important aspects in maintaining class room discipline. 



APPENDIX W 

The Self-instructional package used in the present strrdv. 
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! LET US REGTN HERE 
i . 

'l'his is a sclr instructional packagc Tor secondary school biology tcaclicrs I,)r thclr 111-scr\ I(.< 

learning You may know that, thcrc exist a gap bclwccn our concept of education ~ ~ l t l l  tI1:1t or t.c..ci.nt 
advaticcmcnt in education. This packagc aims to bridgc that gap and to providc you an nr~cnc:~rinn n l ~ n ~ ~ c  
thc advanccnicnt in [caching biology. 'I'his packagc has two conipncnts na~ncly a print 111;11cri;1l. i l l i l l  ;l11 

audio casscttc. This wholc packagc is designed Tor self Icarning. If yoii procced according to 11ic folio\\ 111s 

instructions. you can lcarn this niatcrial without any cstcrnal assistance. 

I 
Thc inforination in this packagc is ccnlcrcd around scvcn thcrnes of tcachtng biology So the 

wholc niatcrial is dividcd in to scvcn blocks. Each block is furthcr divided into u ~ i l s .  'I'lic numhcr of 
i~nits in each block vary according to thc bulk of inforniation contained in tlic biock All units havc 
similar dcsign. A schcmatic prcscntation of tlic dcsign of units is given below. 

UNIT X . - 
X.0 Objcctivcs 
X. I Introduction 
X.2 Scction I (Main Thcmc) 

X.2.1 Sub.seclion I of scction (I-eurning Activity) 
X. 2.2 Sub seclion 2 of section. (Check Your ?'rogre.~.$ 

X. 3 Scction 2 (Main theme) 
X.3.1 Sub scction I of scction 2 
X.3.2 Sub scction 3 of scction 2 (Check Your Progre.~.~) 

X.7.2. I .  sub Sub scction I or scctioii 2 
...................................................................... 
...................................................................... 
...................................................................... 
...................................................................... 

X. 11 Lcl us silni up. Check your yrogre.s.s : Po.ssihlr Anst vvrs 

Thcrc will bc a list of contcnts at the first pagc oreach unit. The section objcctivcs arid introducl~on -, 
is prcscnt in all units. Othcr scctions will vary according to thc inforn~ation prcscntcd in each unit 

Thc scction 0BJbK"I'IVES in each unit give you ;in idea about wll;~t new bch;t\.ic,~is 18 1 1 1  
;~cquirc hy Ihc coniplclioli orthat unit IJsually ;I scction deals with a singlc objccl~vc 

The INTRODUCTION section acts as a link between your esisting kno\vlcdgc : ~ n d  11sr\ 
knob lcdsc presented in the unit. 

Each section title in a unit is indicated by BOLD CAPITALS and eac sub section title by 
relatively Smaller But Bold face the sub-sub-sub section titles are still in smallc hnlcl t y p  face so ;IS 

to make i t  easier for you to discriminate betwccn thcni. The items which need (c. bc high lighlcd arc 
tii~~nbcrs as (i) , (ii) etc. Tlic heading of the last scction of each unit will hc 'Lct us Sun1 Up', uliich 
suniniari sc I hc wholc itnil for t lic pi~rposc of rccapi tulation and rcady rcfcrcncc. 

Along with thcsc, sclf - chcck questions undcr the captions Check Ktur fiogrc.ss Iia\.c Ixcn 
provided :I( tlic ncccssary parrs of I hc contcnts which cnablc yoi~ to t~ndcrsland \I I at !.ou have alrc:\d\ 
Icarncd 'f'hc possiblc answcrs of such qucslions arc providcd towar& thc ciid oTc;.c:h t t n i c  

,' 
So what ~ o u  would do IS  to go lliroirgh tlic iin~ts and notc do\\11 tnipriant ~ ) x ~ i t <  1 111s 111 hclp 

>ou to aw~ni~lalc what !oil havc rcad and answcr tlic sclf chcck qucst~otis Thcsc q~ st~on< 11 1 1 1  liclp \ (YI  



1 to keep on the right track as you read the units, so you would write the answer for each of such sclf-check 
questions in the space provided for the answer. You should compare your answer with the possible 
answer given at the end of each unit. This will help you to locate additional points required for your 
answer, if any. You may be tempted to have a look at the model answer, as soon as yau come across an 
exe:cise. It is hoped that you will over come the temptation and turn to the possible lnswers only after 
writing your answer. 

The information presented in the secticb.s czmand 1:tur activity at selected points under the 
caption. 'Learning Activity, space is provided to mark your response of these activities also. You ha\ e :o 
answer these activities so as to proceed with the further information following the ac:- :ity. 

Each block will have an assignment question at the end. You should prepdie the answer for 
those assignments, which help you to integrate the information given in different units in a particuldr 
block and that with other blocks also. This also helps to get the complete idea presented in this material 

,. Block 4 of this material is concerned with instructional strategies in biology. So an illustration 
for each instructional strategy, except mastery learning, is given in an audio cassette. When IOU are 
working with the material you should turn to the audio component only at the poiw. where you arc 
dlrected to listen to the audlo. After listening to the illustration you should return to thb print material as 
directed in the audio. 

We hope that, you wll be benefited by t h ~ s  pc( 4 ? ~ :  Wish you all the best 



. - 
BLOCK I 

PSYCHOLOGICAL CONSIDERATIONS OF A LEARN ER .1\'1' 
'I'HE SECONDARY LEVEL 

O N I T  l Stages of Cognitive Development 

UNIT'. 2 Learner Characteristics 

UNIT 3 .  Teaching the learner. 



PSYC'HOI,OGICAI, CONSII)C:KA1'IONS OF A 1,EAHNEK AI' 
THE SECONDARY LEVEL. 

BLOCK INTRODUCTION 

'Thcrc arc tlircc trnits in this block. Unit I talkcs about stagcs of cognitivc dcvclopmct~t Ilnit 7. 
tells you about lcancr charactcristics. Unit 7 c.!isc~;ssc.s inll. n ~ ~ i i i  aspccts of tcaching t hc Icarnc;r nci.ord~rlg 
to his stagc or dcvclopmcnt. 

'Thc block dcals with thc ~sychological aspccts or Icancrs and tcaching 1l1c Ic:~rr~cr accort l l~~~ly 
IJnit l ,  I)iscuss 

* 
- A -  

a> iinportan t aspccts of cogni tivc dcvclopmcnt . 
b) foirr stagcs of cognitive dcvclopn~cnt. 

m 

In Unit 2 thc discussion is on a) important charactcristics of lcancrs at Sccotidary lc~c l .  ..b) 
Childrcn ~ ~ 1 , l l I i  lcarning disabililics. Unit 3 talks about (a) thc necds of thc Icancrs and b) sclccting 

- A suitablc tcaching stratcgics, 

Hopc You w~ll cn.io!; \vorking lhrolrgh thc units or lhc block 



IJNIT l 
S'I'AGES OF COGNI'I'IVK 1)EVELOPMEN'I' 

Contents 

1 .  I Inlroduclion 

1.2 Cognitive Dc\~clopnicnt - lniportanl considerations bv piagcl 

1.2.1 Adaptation 

1.2.l .I  Assimi lalioli 
1.2.1.2 Acconilnodation 

1.2.2 Eqitilihration 
1.2.3 Conscnlation 
1 .2 .4  Dcccntralion 
1.2.5 Coglnilivc stnlcttircs 
l ,2.6 Mcntal opcrations 
1 .2.7 Sclicnia 
I .2.X Schcn1cs 

I .?  Four stagcs of cognitive Dcvclopmcnt 

1.3.1 Scnsori - lnolor pcriod 
1.7.2 Prc - operational pcriod 
1.3.3 concrclc opcralional pcriod. 
I 3 . 4  F'ornial - operational pcriod 

In this unit wc nill havc a discussion on tlic important aspects of a cognitlvc dcvclopnicnc and* 
thc dincrcnt stagcs of congnitivc dcvclopmcnt of a child. The basic conccpts of ~ognitivc dcvcloptiicnt- 
tlic four stagcs of cognitive dcvclopmcnt theory to classrooni learning are discusa:d in this unit. 

At thc cnd of this unit. you nill bc ablc to: 

* inlcrprcl thc itnportanl basic conccpls ofcognilivc dcvclopnicnt. 
* distingirisli among thc four stagcs of cognitivc dcvclopnicnt. 
* ~dcntily lhc stagc ofcognilivc dcvclopmcn~ of sccondiry Icvcl pupils. 
* : i p ~ l y  tlic implicaliotis ofcoy,tiitivc dcvclop~iicnl Ilicory 10 class room Ica~: ng 

'I'hc t ini t  prcsctits thc iml~rlant  aspccls of cognitivc dcvclopnicnt. 'I'hc mqor contr~hullon to 
this arca is lnadc by jcan piagcl, a suiss psychologist. Hc conducted many cxpcrinicnls in tlic arca of 
cognitive dcvclopmcnt and forrnularcd the basic concepts and four stages of cognirivc dcvcloptnc~i~ 

According to piagct. cognitivc ability ofa  child dircctly dcpends on thc :ngnilivc dcvcloptncnl , 
st:igc nF n cliild So. as tcaclicrs. you should tlndcrstatid thc basic coriccpts of cogn~li\~c dc\,clopnicnl :~nd 
II . ,  impllc;~rions 10 class room Ic;~rning I t  is also ticccssary to trndcrstatid thc slagc ol'cogn~livc dc\.cIop~iicnt 
( wconcf:~n; Ic\c-l pr~p~ls  I)clails of~hcsc idc:~s arc zivcn klow 



1.2 COGNITIVE 1)EVELOPMENrT IMPORTANT 
CONSIUEHA'I'IONS f%Y PIAGE'T 

Usually WC arc unaware of thc ,jru<css by w,l~ch WC gct knowlcdgc. Of coursc thcrc ~ t r k :  various 
processes behind knowing any thing. Onc task of psychology is to describe tlrc cognitivc proccsscs bchind 
knowing anyhing. Thcsc cognitivc proccsscs progressively changing with agc irpto thc adult stagc 

According to piagcl, adult intclligcnce derives froin the scnsori nir.t,Jr co ordinalio~~ of infants., 
through a scrics of stagcs that arc rclatcd to agc. Thc basic concepts of pi:~gctian tlicory or zognlli\c 
dcvclopmcnl is givcii bclow 1 . ~ 1  us havc a look at tlicsc conccpts first, and tlicn \\-c can procccd to Ihc 
dct;lils of slacc wise dcvclopnicnl 

1.2.1 Adaptation 

WC all kiiow that liv~ng things dcvclop adaptation dcviccs in accotd;lncc W I I ~  Ilic cm ~roti~nc:ir 
'This acqtrisitioi~ niu~st bc ncccssary to lcad a succcssfirl lifc in their -cnviron~iicnt You lino\\ IIinl. the 
aquisition of dcsirablc characteristics arc ~!licntir= known as adaptation. Each chi Id c\lilhil s a \,arity of 
adapting bchaviors similar to anir~aals. througl, tiic course of its growth ar.d dcvcloprncnts ro an  adi~lt 
stagc. According to piagcl thc adiptation proccss includc two, specific proc:csscs. namcl! awimilation 
and Accommodation 

1.2.1 .l. Assimilation. 

I I  IS \,cl?, rntcrcslllig to walcli small babics 'I'hcrc only mcanc ol onitnun~';~lton ;< c r! 111g :I{ 

I i r d  Tliic liclplcss condiltoti IS gradually ~ransfornicd ac I ~ C  child grow< a 1 4  dc\ clop< In I : ~ I I ~ I I  <p- ih 
hold ohlccts.stt and ualks 

Thcsc di ITcrcnt aclivilics will hclp thc child to receive diITcrcnt forins of sellsallolls I'roni all 
typcs of cxtcrnal concrctc cnvironincnl. Tlicsc sensations will lcad to gradual iiicntal dcvclopmcni uf the 
child in dire course. 

This developnicnt takcs place by understanding and internalising thc various ot~jccts in tlic 
surrounding. Tt is a proccss of faniilarisation. Say IbT cxamplc: you niay. liavc sccn that small I>a,nhics takc 
any objcct and put i t  in10 tlicir mouth .in ordcr to faniiliar~sc i t ,  andalso to frlrlliliar~sc \ v i l l i  I l l ( *  proccss of 
c.aling. At a particular agc cach child puts cvcry object into his nioutli to learn or fnrnlliarisc llic process 
of cating .Hcrc thc proccss of eating dcvclops as a nc\v bchavior to thc cs~!;ling rcf lc~ nc~ions sllch ns 
sucking .But, thc child docs not know which all objccts arc catablc. Whilc lic 1s purring .?\.cl\ oly-cl illto 
his mouth .lic understands which all arc catablc .And also he can gradiially r::cogni/.c lhc spc.cli~c lastc ol' 
diffcrcnl niatcrials. 

It is the sanic proccss which has bccn Irappcning in writing also. Wi~rlc llic child is pl;~! In8 ~ . i t h  
diffcrcnt objccts .,hc Icarns to liold things correctly. This ability hclps him to liold pcncllc or pc.nc in 
fiitiirc. Thus playing with objccts hclps hini to hold pencils or pens in futurc Thus. playing \I llh ol?iccls 
hclps thc cliildrcn to fainiliarisc with holding pencils or pens for writing. 

You know that \\c tcacli clilldrcn to draw llncs and dolcs 111 /~g- / ;~ t ,  rn;lincr hclnr~. l111 roiiuc~lig 
11ic Icltcr~ Thcn WC mo! p c  them Ictlcrq and p?clorcq In doltcd forin and :r\k thcril rn dr;~\\ hr't\\<cn thc 
tint\ lo cc1 a complclc Icllcr or ptcturc Wh\ do M C  do thlc" Is Ilicrc an! tt~llcrcnc-i* 111 Ic.1~ I11112 ~ ( ' I I c ~ s  

t l ~ r z ~ - t l \  or 111 l hc \\:I\ \\c h ;~ \c  cccn a h \ c  ) 



l i y  to rrnsrvtnr the uhovct quc~fion. 

Note : U) ,,(;puce is gi,ven bclo~v to ~vrite your urrs~vt!r. 
............................................................................................................................................................. 
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As you might have suggcstcd. giving dottcd picturcs or Icttcrs to colnplctc thcni by dra~vrng Iincs 
is bcttcr than asking to draw it directly. 'This is bccausc. i t  liclps to fa~niliarisc lcttcrs and picturcs 

Tlic undcrstanding of all thosc nlattcrs which hclps us to lcadour daily lifc snioothly ~nrght havc 
happcncd in this nianncr. This undcrslanding proccss is tcrlncd an assi~nilalion by piagct. It is dcfincd 
technically as thc usc or classifying of an obicct in cxisting mcntal catcgorics or opcradons. I n  siniplc 
ternis assimilation is thc proccss of familiarising somcthiiig which was new and unknown till thcn. 

Check ynur Progre.~.~ I .  

I t  is suirl thut, chilrlrenr.s playing with ohjecf.~ hus prfounrl influence on their futvrc. l*. 

Suh.\fr~ntic~fc~ this .\futrment in the light of the conccyt 'u.s.similutionr 
Notes : S) Space is  given helow for your un.svucr. 

h) ('onrp~rct your atisltlfv with tire one given (it the end of this Unil. 
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1.2.1.2 Arcommodation 

Wc have alrc;~dy sccn ho~v childrcn undcrst:~nd varioos proccsscs in lifc. Whcn the chil ( rcal ISCS 

I hat all ot?lccts arc not catahlc. lie ni;~nagcs to pl:~y with ttic ohjccts ~vliich ate not catablc. h4:11.! sill11 l;lr 
proccsscs arc lound 111 our dally lifc 

Wc have also sccn that how ctiildrcn learn to tvritc Icltcrs. A child at this stagc n:;)! Ix rn 
conf~rsion at first, i f  lic is askcd to w~ilc  a word from tlic known Icttcrs. You could sec that by cncoo .,lgcnicnt 
thc child will finally wrilc that word. Hcrc tlic cliild adjilsts with thc ncw situation. 

You may noticc that, cliildrcn at the beginning stagc of speaking \vould have a habit of rcpcating 
wliatcvcr his fanii ly nicnibcrs spcak. Hc understands how to spcak by this rcpctition. 

A cliild at this stagc would colnc across many pirzzling sitoations. For instance, if IVC askcd him 
to tell his fallicr's namc. lic may bc pirzzlcd and wotlld say tliat "my father's nalnc is fathcr". Acltially thc 
cliild does not knot\ l lic nalnc. but in ordcr to mcct \ \ i t l i  thc reality lic niadc an adjustment. Tlii ; proccss 
of cliang~ng thc c~isl ing catcgor?. of kno\vlcdgc to adjust with rcality is rcfcrrcd to as acconiniodlron h! 
play1 Acconilnodat~on i n  childrcn ~vould bc Iia\~ing VC? strong influcncc in their thinking pr -ccss 

So. adaptation with the cnvironnicnt will bc an integration of assiniilation andaccomr: .)&Iron 



( 'heck pour progress. 2 

Write one erample c*r~c*h shotving ussimilution unrl accommo~lation ;n c.irilrlr(*n. 

Note : U) ,Sl?uce is given hc.ln~rlfi,r your un.wver. 
h) (bml?urc your (in.\-tr9er with the one given rtt the enrl of this unit. 

1.2.2. Equilibration 

WC had sccn that. tlic interaction bctwccn assiniilattion and accomo&;lion hclps for,sd~~~st~iicnls 
with tlic cn\,ironmcnt. Along w i t h  thc intcraciion a bal.,ncc bctwccn tlicsc 1u.1 process I S  ncccssirr?. I .cl 
11s sec how this balancc is cstablislicd. Say for cxatiiplc. crow may bc lirst b~rd. hniilarisc Ir) young 
childrcn. Any bird, \vliich coi~ld fly is a crow to tlic childrcn at this stagc. 'I'liis is wrong ass~~l i l ln~~on 
R111 lic lnighl havc also assimilated thc 'Cro. .Cro. sound of tlic crow. Wlicn lic sccs :I Ilcn \vlircli docs not 
~nakc 'Cro' 'Cro' sound lic is pu/.~lcd. And tlicrc forc, hc is rcady to accomniodatc by rcccl\ 1113 11cu 
kno\vlcdgc about thc new bird. (hcrc hcn) 

As thc child grows and dcvclops, he will face sitinlions in which cxistin~ knowlcdgc is ~nsilllicic~it. 
for thc adjustnicnt. Thus a stalc of confi~sion namely dis equilibrium is crcatcd. This dis cqull~hr~lrm i n  
turn tigcrs a proccss of sclf regulation nalncly cquilibration. We had sccn I hat adaptation t:~kcs place 
tlirougli assi~nilation and accommodation. Onc could adapt with thc ncw sitiration only i f  hc 14  ready to 
assimilate and accotiiniodatc thc nc\v knowlcdgc. Hcrc cquilibration act s as . Ibc scll' rcgr~l;lcor\ proccss. 
hy hclptng c;lcIi one to adjust 1111 thc ncu sitr~ation. t l i ; ~ t  is to get rclicvcd from drs cqr~~l  lhr t l~rn  ' 1 ' 1 1 ~  
cqi~~lihration stagc 1s no1 a stnt~c staec 

I t  cliangcs to a statc ofdiscquilibriiuii wlicn tlic child niccts with a nc nr pu//llri!: sltr~;~l~on 'I'lils 
A.. discquilbriuni niotivalcs tlic child to assiniilatc and acco~ntiiodatc \thicli 1c;lds to tllc l>ro!!,rcssl\c: 

dcvclop~ncnt of tlic cliild 

Raju is thrccycars old, ~ I i c n  lic sccs an clcphant first linic in his lifc. Suddcnly a drs c'clr~llihri~~ril 
dcvclops and tcnipts hiin to ask. "What is it'?" His fathcr mid, 'Elephant' Aftcr a tnomcnt c?fcq~~~l~hr:rtioi~ 
discquilibration occurs. tvlicn hc looks at Ihc clcphant part by part. And at last tic gels the lull concept of 
clcphant tlirougli rcpcatcd cqailibration. 

NO~C*S : ri) ,S'J(I('P is giv6.n helo~v for your unswer 
h) ('omp(1re your un.~wr.v with the one given ut the end 01 this [h i t .  



1.2.3 Conservation 

WC arc living in a world wlicrc all sorts of co~nparison can happcn, \VC could colnparc objccts on 
thc hasisof thcir s i x .  arrangc them in ordcr and also ablc to coiint nunibcrs. Tlicsc abilities arc gradually 
dcvclopcd wliilc childrcn arc gro\ving. lYhcsc dcvclopmcnis arc bascd on anotlicr congnilivc proccss 
nanicly conscn~ation. Lcl us csaniinc ccrtain csainplcs to clcar thc conccpt ~Tconscrvation. 

Usually childrcn at lhc kindcrgartcn stagc nia? c? for big pcncils. This is thc indication that 
thcy have conscrvation or sizc. If you givc thcm a full s i ~ c d  pcncil, thcy will stop crying. Otlvrwisc thcy 
nia! c n  t i l l  thcir aini is attaincd. 

Yoii tnny havc cspcricnccd that childrcn ~nakc niistakcs whilc cotinting thc nunlbcrs If  the!. had 
allaincd conscrvalions or ordcr. ihcv would no1 makc niisi;lkcs. 

Picturcs showing arrangcnicnls ofstoncs in difrcrcnl pattcrns arc givcn below and t Itc qircstion, 
wh~ch group has less numbcr of stones is askcd to childrcli. 

Ill 
O 

000 
O000 

0000() 

If thc childrcn could say that cnch group has tlic samc nunibcr, WC can concludc 11121 ~lic!. li:i\,c 
dcvclolxd tlic power or conscrc.atioti of ilic nunihcr. 

Thosc who do'not acqirirc lhc powcr of conscrvation arc iinablc to understand thc dilTcrcricc 111 

sizc. ordcr and numbcr. By conscrvaiion piagct mcans, is thc ability to pay attention to all dcia~ls of 
things and situations and to rcccive thcm corrcctlv. 

Check your progress . 4 

Give on instunce to expluin the csoncbept of conservutinn. 

Notes U) Spu~:e is given helo~v to write your un.vver. 
h) C1ornprrre your rrn.\-rver ~rith the one given uf the end nfthis Unit. 
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Whcn you arc Icacliing, you niight have to pay attcntion to diffcrcni aspccls of Iachln$ a1 thc 
mnic timc. Tlicsc aspects can incli~clc dcsc::;:ion, .'--ionstration and payin; 2tlcntion to C~(C!I pilpil at 
the sanie timc. You may not having difficulty in doing so. But yoiing childrcr, cannot givcn attcntion 10 
inore than one factor till dcccntration ability develops. 

A child \vitli this abi111y can classify aninials as dogs, cats, cows ctc, but a cliild hav~ng thc 
dcccntralimtion~ability can do lnorc in this rcgard. Hc coi~ld male siib classificatio~~ silcli as black dogs, 
uhi tc dogs, rcd dogs, spottcd dogs arid so on. This type of classification could bc donc only by coris~dcring 
lnorc than one factor at a timc. Tlic child will hc ablc to considcr both shapes and coloi~r at a tiiiic. Hc 
may also hc ablc to considcr many cliaractcristics such as shape, sizc, colour and weight at tFc salnc. ti~nc 
and so on. 

Thus according to piagct, dccentration refers to the ability to consiclcr morc than onc iaclors at 
tlic samc time. 

Noto (I) .SI)(ICY is givo~i h~101wJftr writing ynur un.\-w~c~rs 
h) ('fmrpmr~~ ynur ansswr8r ~ d t h  the one given rlt the end of this unit. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  

1.2.3. Cognitive strtlctuavs 

I t  is casy to undcrst;~nd from our cxpcricricc that childrai at dilTcrc:nt age show tiillcrcncc 111 

~ncnt;~l ahililics F,:lcli ;~gc group posscsscs particular ~ncntal abi litics for ha1 srouy, l .cl LLY :l11 

K 
c\;~rnplc lo ~~iztkc Ihis fitcl clc;)r 

Itaju, a 7 ycar old ch~ld said (hill. "thc sun conics with nit \\licrcvcr 1 go I .;IS{ \\c& I \\c111 to 
unclcs housc, thc stun camc and rcturncd with mc". 'I'hc nicntal ability of l h ~ s  cliild IS su~lahlc to 
understand the conccpt of sccing thc sun cvcry wlicrc only in tliis fashion. Bill as thc child grows and 
dcvclops lic will  lean1 that thc sun is not moving with us. Thc mental abi litics of tlic child Iiclp him to 
ilndcrstand a conccpt. Tlicsc ~nclilal abilitics arc rcfcrrcd to as cognitive stnrcturcs by piagct 

W'hat is U c:otgnitive structure P 

Nofa : (1) S ~ I ( + P  is give11 h ~ l o ~ v  to write your un.\?v(v-; 

h) C'ornpureyour uns7ver 1vit11 the onegiven ut the end of this unit. 



1.2.0 Mental Operations 

Wc arc [lot ahlc (0 brcalh ~lndcr w:ilc:r. Why'? You might pi11 forth Ihc rCaSOll L0 : ,lSM'Cr Ihc 
qt~csl:,,a Wlicncvcr \\c arc exploring rcilsons WC pcrhr~ii nicn~al opcr:~lions. Each rasoa .~ ig  proccss 
can bc done ilsing cognitive structures. which WC had sccn in thc sub Scction 1.2.5. I f  W C  . -.d i t  niorc 
specifically. bcliind cvcrl; action Ihcrc nould bc a nicntal opcralion. 

Why do you take a chalk piccc L\-hilc yoa are going to teach ? It may be the satnc ncccssity 
which co~npcls you to take an iimbrella whcn you go out on a cloiidy da? Thus as piaget dcfincd. nicntal 
opcrations arc cognitive structiircs in action 

Thcsc mental operations can bc in Iwo ways. 

( i )  Finding out the rcasons and rcl;~tions ;IS concrctc things arc maniptllalcd. This is knot\ n :IS 

(.'oncrclc opcrations. (ii) Kcasoning out and rclaring it1 at1 abslracl or hypolhclici~l manncr No cotlcrc:~lc 
otycc~s arc ncccssary 10 gi~idc tlic thinkinp. proccss hcrc. 'I'his is known as fornial opcrations 

1.2.7. Schema 

WC arc already sccn that mcnlal struc~urcs arc rcsponsiblc for laming.  Each nc,v piccc of 
inforniation is intcrnaliscd as a nicntal stnlcturc. As tlic more information has to bc intcrnslizcd. thc 
niorc amount oTnicnta1 stntcturcs arc rcquircd. Each of such nicntal stnicture is calleda schc~na. Say for 
instancc. a child who secs an clcphant first linic in his lifc tnight ask niany questions aboiln that, and 
finall!: form a conccpt about i t .  

Thc dcvclopmcnt of thc rcquircd schcnia or mcntal structurc hclps him to niakc a conccpt of 
clcphant . 11 is dcvclopcd by thc cog~iitivc proccsscs such as conscwation and dcccntration. 

1.2.8. Schemes 

WC havc to do various kinds of activitics in our daily life. Many of them are routin : acti;,itics 
such as brushing: drcssing, teaching and so on. Each of such activities could be performed by the \vorking 
of scvcral ~ncntal opcrations in a scrics. 

Say for instancc. your teaching includcs taking ncccssary niatcrials, walking to ~ h c  :lassroom. 
\\riling. drawing, questioning. dcscribing and dictating. All of llicsc activities come togctlicr i;.~ a spccific 
scrics or patlcrn to thc organization of your Icaching. Siniilar to teaching, we are perfornii~ ;; many of 
such organized behaviours. This typc of organised pattcrn of behaviour is callcd as a schcnic by pi;lgct 
Such schcnics hclp tlic child is solvin_r various problcnis in his life. 

C'hrck your prgre.v,v 7. 

J,ist out the basic concepts of congitivr rlevelnl,ment 

Notr~ : (I) ,Spucr is given heloru to rvritr your un.clver; 
h) ('ompure your an.wver with the one given at the end of this unit. 

l .Z FOUR STAGES OF COGNITIVE DEVELOPMENT 



We habc ;~lrc;~d!. disciisscd I hc conccpls o f  cogniticc dccclopnicnl Atid no\\, h:~\ c to 
e 

takc;~ look at tlic \,ariot~s stagcs of cognilivc dcvclopnicnl. According 10 pi:~gcl Ihc forlr slagcs o f c o ~ n ~ l t \ c  
dcccloptncnl arc scnsori-motor lxr iod . prc-opcr;~tion;~I period, concrctc. opcr;l!i 7nal lx r iod ant; 1or1ii;ll 
olxralional pcriod 

1.3.1 Sensori mo to r  period. 

Childrcti of agc upto 2 ycars belonging 10 scsori niotor pcriod. You may bc familiar ~ , l t h  thc 
activilics o f  inrant at this stagc. Physical aclivifics arc ~hr: niosl striking fcaiurc a1 this stagc 'l'hls stagc 
is ccry important i n  l l ic scnsc that thc infant dcvclops basic undcrstanding o f  his surroundings ;I! this 
slagc. 'I'hc child a1 l l i is slagc dcvclops tliroiigli tlic intcraclion with thc physiczl \\orld You knnu lhol 
sucking is a conimon activilv or infants. Wlial cvcr obiccls. hc gct Ihercrorc. l1111 Ix put itilo 111s ~norlth 

I n  I h ~ s  activity Ihc chlldrcn iisc mouth for ass~iiirlalion and acconimod;~lton 'l ' li:~~ IS for 
Ihmil;~risalion and adj~lsl ing wtlh ~ h c  rcaltty Whcti I h q  gel a ncw objcct discqt~t Ilhrium wi l l  nc-cwt anct 
Ilic child tries to rcslorc cquilihrium by Ijni i l iarizing thc objcct. His total b.otfy wi l l  lx c:tscd li7r [his 
I;iniilarixing activity 'l'onards tlic clid of  t h ~ s  s~;lgc ~ i i c  child gradually :~cquircd a l o ~  ol schct i~~*\  \I tth 
rct;;~rd to many ol?iccls I? I':~mil;~ris~ ng Ilicni 

4 

'I'lic progrcssivc dcvclopmcnl a1 lhis sl;rp,c leads children to prc-opcral~onal sla?!,c 

1.3.2 Y re-operational period. 

C'hildrcn a1 Ihc agc group o f  2-7 ycars conic undcr this pcriod. Y ~ I I  may kno!! l l i c  nol;~l>lc 
fca~itrcs o f  1\10 yGir old cl i l ld (-)fcottrsc i t  1s Ihc dcvclopmcnl of  langungc. I lie clitlcl 1c:lrns 10 sllt:ak 
m:rny \\or& by limiting us And Ihcy nould hc ahlc to usc latigi~agc c;~sily at Ihc cr!tiipleltoti ol dc\~clo~>mctil 
of  1111s stagc. A child at this stage wi l l  liacc lo  ask questions aboul everything hc secs 'I'lic nolahlc 
question at this s l a p  is "What is Ihat?". You wi l l  gct thc qi~cstions i n  3 scrics i f  you answer c i~c l i  ol Ilicni 
Inslc;~d of ans~tcring l l ic qucsiions i f  you scold tile child. lic wi l l  bc annoycd v c p  much 

Atiotlicr peculiar rcalurc al  this stagc is lhc ability 10 usc sytnbols. WC know Ihat childrcti nl this 
slagc niusl havc cngagcd i n  synibolic playing to a certain cslcnl. For cxaniplc, Ihc famous lbrni of such 
pl;~y is Ihal. a group of childrcn synibolicalls making doll houscs, the biggcr cncs acling as Ihllicr and 

c. mollicr Sm:111 piccc of wood or n doll is supposcd 10 hc n small baby in  the Iiousc l lstng Ic;l\.cs ;~nd 
Ilo\\crs they prcparc food ;~nd so on. 'I'his hcairliliil, symholic play hclps lhcni l o  pl:p tlicir ;1d111t role 
wlillc Ihcy grow ~ n l o  adult hood. 'l'hc langiiagcdcvclopmctil at this stagcatso prwccds tliror~gli ;~ssltn~l;~ltoti. 
accon1mod;ilion. and cquilthralion 'I'lic ability for conscrvalion and dccctirr;~l! >n also dc\ clop< ;I\ l h ~ s  
stage Hcticc, thc sclicmcs on (hc objccls dccclopcd c:rrlicr gel modified and kconic  Iiinrc :~cc-r~r:~lc 
C'ognit~cc structures cspsnd due to ticw nssin~ilalions and acconiodation to dcvclop approprlatc ~c:lic~nics. 
so as to rcstill i n  conccpt format ton. 

Artcr. thc complclion of dcvclopmcn~ at lli is stagcchildrcn wi l l  procccd to lhc concrclc opcr;lllon;ll 
pcriod 

1.3.3 Concreate operat ional period. 

C'hildrcn of age group 7 to I I ycars bclong to this period. Lct us try to rccognisc the niark;ihlc 
fcaturcs of childrcn a1 this slagc Hc is ablc to do many things, 'in his licad'. That is. hc IS ahlc In l h i ~ i k  
loglcnll! Hut thinking wi l l  hc cotifincd to1lic lhitigs and oh-iccts fatniliar to him (Kcfcr In sccltnti 1 0) 



A could hc ahlc to sclcc~ the odd one l.roni Ihc erotlp 

I .  Squ~rrcl. pcngiiin? langoor, lion. shecp. 

3 Col\. cat. rahhil, goal. Hufhlo. 
7 I)oe. (~';\I cow. dccr. sllccp 

Hcrc Ilc yw3rrortlls ccrlnln tnc.ntal operations to idcnlifv \vhich onc is not bClongiti! to p u p  

iIc 1s nlso:\hlc to arr;\ngc, iilciis i n  scr.l:~l orcl~r S ~ G  ~ h c  followingcurrmplc. A r r a n g ~  :.IIc lollo\vlng 
\lords i t 1  ;tlp:~h:lhctic;ll order. tlonib:~y. Ahud;lhi. C'i~licut. I)clhi. C'ulctilta. A.imccr. Madras (.'oinih:~torc 

'I'hc Ih111g impr tant  is that. tlic c l l ~ l d  nccds f:~~rril;lrisatio~l or n~anipi~lat ion ofohjccts or activ~lics 
cvcn at this stage That i s  discqrrilihrium contint~cs and the chi ld assiniilatcs new informallon, 

accomniodatcs it and sets cquilihrium with 11ic llclp o f  visihlc concrclc ohjccls only. Mental opcratlons . - 
dc~c lop  more with thc proeress in  concrete th~nking. 

1 J.4. Formal operational period 

Mnsl ol' tlic clr~ldrcn ;Icclulri: thc skllls ol' forln;ll opcr:llions a1 I hc ;lgc groups o f  I I In I 5 !.clrs 
(H~:ll:r lo 1 7 (T )  'I'licrc ni;ly h, a tr;~nsil~on;ll pcr~cxi k ~ u c c n  concrete opcralion pcriod and for~n:ll opc.r;lllons 
~wr lod ( 11 IS cuplaincd in 11 7 ) I .cl us scc llic cIrar;~clcristlcs o f  pupils at this StiISc 

'l'hcy :lrc ahlc to 

* Icar~ l  conccpts 
z cslahlish rclalion ships 
4 list oul ;~hslr;lct propcrtics 

cvprcss S! nihol~cally 
* rcason Iigolhclically 
X \crli! ;rncl rc\.lc\\ 111s o\\n rcasonlny, and soon 

'I'licsc :ircx so~nc 01' tlic nl;\lor cI\~I~;I,~I~I~~~I~cs ol' pt~plls a\ 1111s sl;lcc 

i:anlllartc;\tlo~~ z l t l l  COIIIIII\IC'\ ;IS 11111,11i~1ll:~r $IIII,IIIOI~~ :itid OI?J~CI\ :1rc co1111110ti 111 (l I I \  1 1 1 ~ ~  11\11 

C'(!III I ~ l ~ r a l ~ o t i  ;II lIil\ sl;lgc I\ niorc C;IS! :IS i h 1ldrc11 :I[ lh l \  ~ I ' I ~ C  arc ;lhlc 10 ; ~ ~ c o ~ n ~ i i o d ; ~ l ~  (111 I< l\ l \  111,111 I 11 L 

('.~rllc.r \t:~gcs C'ogn~t~vc structures arc dc\cloplng In ct~cli ;I \III! 10 aq111rc schctncs st~~lal>lts Inr ;~h<lr:lc-~ 
t111tik1n~ 

( hr#c4 your I'rr~grr~s.~ X. 

\ 0 /1 ,  : r i j  .S~~rrc.c, i.\ giiv,tr I I ~ * / o I I ~  10 tt~rifep your orr.\~vr*r; 

1))  ( itniprrc~.~our mrr.stvtnr 11if1r tirp oric <*ivt*n ut thcj P ~ J  o/ this unit. 



1.4 ('OCNI'I'IVK I)KVI;,I,OYMEN'I' -IMYI,ICA'I'IONS '1'0 C1,ASS UOOM I,EAUNIN(;. 

Wc, li;~vc scc:li c;~rIlcr 11i;lI L ~ ~ I ~ ~ I ~ I I I \ \ :  (ic:~~:lop~iic:~i( 1i;is ~ ~ i : t t i ~ ~  ~ t i ~ p l i ~ - : ~ I i o ~ i  . 1n)ll1 111 < t c l ~ -  ; t t )c l  (~III'.ICIC 
11ic c,l;~ss roorii I r i  the c;lsc ol' ;I si:condar> lcccl cl i~ssroo~ii ~ h c  sludcnls m:)! h: ;II 111~: I ' 4 ;IC>. ~ M N I P  

'I'hcorcllcally Ihcy arc at Ihc Torni:~l olxra~ions stngc.. HH~( may o f  llicm niny h. ;rI co11crc;lIc optbr:lltons 
sl;~gc ;11id Iransi~~otial sl;igc. So !our (caching prograliinic. sl iol~ld bc dcsig~icd to c:;llcr Io 111c ricc'tlt 01' Ilic 
chlltlrcn :I[ Ilicsc dill'crcnt sl:tgcs of cogni~ivc Qc\~clopnicnl You shoi~ld also l;~\'c \pccli~l CII~J~~\.I;IS to 
Iliosc ;II Ihc translliolial sI;igc You sliotlld provide as 1ii:111 cspc.rimcnts and actl\,illcs 111 ihc cl:l<< loon1 
In order lo  hclp ~ h c n i  to acqillrc Ilic Ibrnial opcrallons ahllily. (niorc dctails of b:;tc.hl~lg IS 21% c11 11) I I 3 
Sec 1 )  

Not(# : 11) Sj~uc~rp i.\ givc*rr hr401c* In ~ t ~ r i t o  your urrsltv8r; 
h) ( 'otnlnl""(n j*e~irr r117s1t~pr ~ v i t l r  tlic one givcvr c r t  thr 1~17rl of tlris u ~ t i f .  

WC liavc d~scussctf IIic haste ;ISPCCIS 01' CO~I~IIIVC dc~clopf i ic1i1 l'l ic k r ~ o \ \ l c d g ~ ~  0 1  l l ic  

dcVclopmc~l~:~l  sl;tgc o f  Ihc Icancrs \\ould hclp Ilic Icachcr 'I'hc dcvclopmcntal si;~gc ol' Ihc Icancrs \\ould 
Iic.ll' ~ l i c  tcaclicr 10 iniprovc his Icacliing 

I) 'l'lic h:ts~c conccpls of  cogn~livc dcvcloptiicnl pi l l  I'orlh by pingcl. sttch its. :d:cpI:~tron. cc l r t~ l~ l~c~l ror l  
(.cuiw.r\ :llloti t lccc%~i l r :~ l~o~~ cn~!tiitivc slruclttrcs t i ic~i(;~l oper:~liolis. Scli . ~ i i : r  ;IINI ~~.I~CIII,.< 
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concrctc-opcrations pcriod and formal - operations pcriod. 

i i i )  Thcrc arc i~~rplications Tor this thcory in various aspccts of tcaching such as instruclic iial proccss. 
nalurc of csamplcs, nalurc oT cspcricncc. clc. 

Check your progress: Pos.sible unswers. 

Playing helps a child to familurise with various objects, and various process in l:,& Pluying 
with objects and putting them to mouth will help to familarise the process of ed-*g. Playing 
wil l  also help to hold various objects such aspen andpencils and write or &W. Zfi general, all 
play activities help the child to acquire a lot of new information by assimilation, i.e. getting 
fumiliur with nav objects. 

, 

A tricycle i s  given to u child, who does not know whut it is. He will look at it/irst, then touch it. 
Try to hold it un d muy push it. All these uctivities ure directed to ussimilution. Usuu11'y iti.steuil 
of riding the trycicle he will be pushing it for some time or some days. This is fur rulju.strnerrt, 
which leads to accommodution. 

A child seeing a double decker bus for the first time, will look at it. A clisequilibrium will have 
occurred now, because it is unfamiliar. When hisparents explain about the bus an t-rruilibration 
would have occurred so as to think thut it may be like a double storeyed house. 

Few bee(1.s were pluce on U table. A child is asked to tukefive beeds from a table. If he tukcv the 
correct number, i t  indicutes thut he hus developed the power of conservation of nnumber. 

Ci~nservution is an ubility to knowshupc, size und number of objects. Decentration i s  urt ubility 
to clu.s.si/jr ohjects on the busis (f more thui one of their churucterisrics. 

4 

ii) 

iv) 

i) 

ii) 

i i i )  

The mentul ubility to untler.stunr1 new information is termed us cognitive drucrlurc. 

The busic concepts of cognitive development are, adoption, Equiibration, concervution, 
Decentrution, cognitive structures, mentul operations, schema and schemes. 

Cognitive development of each child proceeds through four stages or periods, wiiich ure age 
specific. 

Sensori-motor pcriocl (birth to 2 yeurs) Physicul uctivitie.~ ure the sfriking churucrcristic 

(3 
Prd-operutionul period (2 to 7 yeurs) I~evelopmmt of lunguuge, conservuiion, l ecentrution, 
enquiry uttitude unil syholic pluying ure charucteristics ofthis period 

Concrete-operational period (7 to II years) Development of logical thinking, but thinking is 
confined to fumiliar and concrete objects only. 

Formal operational period (11 to 15 years) Ability to learn concepts, establish relationships, 
symbolic expression and hypothetical reasoning are &eloped at this period 

The theory of cognitive development has diflerent implications to classroom teaching. The 
major implicutions are that it helps to 

identijv the cognitive development stage of a child 

furmulute .sl~eciulprogrummes to fucilitute development from one stage to the oth,er, und 

Provirlc .suituble aperiments unrl uctivities to ucquire formul operations ubilit): 



1I11icl11c t.l~:~r;icl~~rislit.s of  Scconil;lry Icvcl pllpils 
?.3.1 Me*;~ning of ;~tlolcsc'c'~icc 
?.3.3 11nporl;lnl ch;~r;~c~lcrislic'sr~s~ i s  ol' i~tlolcsccnls 
7.3.3 I {l l'cclivc tlcalinp ol' ntlol i  sccti l~. 

I :xcc.plic>n;~l 'hiltlrcn 
3.4.1 Who ;Ire cxccplion;~l chiltlrcn ? 
?.4.? ( ;ilcCtl c.hiltlrcn - cli:~rac.lcri~~ics 
?.4.3 I<I~IIC.;III~II 01' pil'lc8~l c . t~ i l ( l r l~~~ .  
?.4.4 1l:lc.C; w;~rtl ch~ltlrc*n 
?.4.5 I )~;I~III!! w111i h;~c'hw;~rtl cl~iltlrcvi 

111 Iliis unll wc wi l l  scc Ihc 11ioior c1i;lr;lctcris;ics ofIconcrs;~I scco~~t l ;~p Ic\c-l '1'111s ,IIu\ I I~~.I I I ( IL~\ 
11ic ~XTIIII;~~ c l i ; ~ r ; i ~ ~ ~ r ~ s t ~ ~ ' f i  ol';idol~~scc~i(s. I e ; ~ r ~ i ~ ~ i g  dis;lhl~:d c1iildrc:n and (lie ~II;II.;IC(LY ISII~ \ 01 C-\$.L.!>I 1011;il 

ctl~l(trcn AI Ihc clid o f l l i ~ s  unll !ou wi l l  bc ;ihlc l o  
W idcnl~ry Ilic i~ i~por lan l  r*l~;~r;~clcrislics o f  Ic;rncrs ;iI sccondarv Icvcl 
* idcnliry Ihc t~nicluc ch;~rac~cr~s~ics ol'aclolcsccnl 
* ~dc~ i l ~ l ' y  ~ l i c  caosc lo d c : ~ ~  w ~ l h  adnlcsccnt 
* idcnlil'y l l ic cIior;rclcrisl~t s ol' ~ l f l c . ~ :  :!?ildrcn 
* identify tlic cause. 01' I ~ ; ~ r ~ i i ~ i g  d~s;~b~I~ l ics .  
* practise thc ~nc;rsurcs 10 deal with Ici~rn~np, d~sablcd cl i~ldrcn 

As you lino\\- cncli child Ilas ~ x c i ~ l i a r  clinraclcr~sl I ~ F  or his O\+,Il 11 IS st~~,~:l! II~I(,I.L:SI 1112 I III~~ 

thc tlc1;11ls o f  sucl~ cl~;~r;~clcrislics You Ilia!; li;~vc :llso conic across [lie p.cul~:rr c ' l i : t r ; l i : l ~~ r~~ l~ i~~  I , !  1i.t;11 - 
:Iscrs li~,rc rcl'c:rrcd 10 as :~dolcsc.c~ils And ol'cor~rsc could rcnicn~lxr (hc. I'; .;I Ic>;~nc:r< <It>\\ II.:II nc.rs 

:11id cl i~ldrcn \v i l l i  ;rti? I c ; ~ r ~ i i n ~  clis;~hilitics. prcscnt anlong 111c s~udcnts in you: c l ; ~ c ~  111 the I~:IGI !~:;Irs 
t<ol ~OII tii(1s1 II;IVC forgollcn Ihc ;l\,cr;lgc Icirrncrs Hcr:;lrlsc 11ic child wilh nn! l x .c~~ l l ;~ r  ch:~r:~c~lt.tl\I~cs 
1111gh1 Iw: a tioliccahlcch~ld So 111111 ? \v111 ~ I V C  ;I clcar plctilrc 01'1t1c 111ipr1;11it c l ~ ; i r ; i ~ ~ c r ~ s ~ ~ ~ s  01 S(:, OIICI:I~> 
Ir\.cl p ~ p i l s  'I'hc r)( '~l l l iar ~ l i ; l r ; l ~ l ~ ~ r ~ s ( ~ c s  of ;I~O~CSCL:II~S ;~nd IIlc C Y C C ~ ( ~ O I ~ ; I ~  cl:' Idrdn ;IT(' ;I~SI> dt.'- 1 1h~'d 
\/<),I cot11d :IISO ~dc~i l~ l . ,  tlic nl;llor Ic~;~rt~~tip, CII~~~III~ICS;III~ [ I I~  w1:1y 10 dc:~l c l i ~ l d r c ~ ~  l1:1\ 111y s111.11 IIIK:II~II~IIC*S 



hy understanding this unit. 

2.2 IMYOH'I'AN'I' CHAHAC'I'EHIS'I'ICS OF IZEANEHS A'l' SECONDARY I,EVEI,. 

WC havc already sccn 11iar cacti stage o f  nic~l tal  dcvclopmcnt has its on pccirliar cl~~aractcristics 
'l'hc progressive changes in  mental dcvclopmcnt rcaclics its coniplclion at the cnd o f  the tccnagcs WC 
rnusl liavc to do ;I hn~sl i  upo f~hc i r  dcvclopmcti~;~I slagc just bcforc. So Ict us try to identify Ilic ch:~r;~clcrist~cs 
of pupils a1 Ilic coticrclc olxmlion;tl slagc 

2.2.1 !dentilication of children at Concrete Operational stage. 

1)cvclopnicnl at this stagc b c g h  at Ihc age of scvcn and gocs upto alniost t i l l  the :lee ol'clcvcn 
(7- 1 I ) years I .d us. sec an csamplc lo undcrslnnd Ihc nalurc o fs l~~dcn ls  al this Icvcl. 

A group or fot~r l l i  slandrlrd sludcnls arc p lay~ng i t1  a garden 'I'hcrc arc two hu;~. may Ilo\icr 
lrccs with red fl( ncrs. Onc of th is  c l i~ldrcn said 

,tl I ' l i ~ s  Ircc' IS I lo\\.cr~ng ;IS ;I ~ i i c ~ i i c ~ i l o  Ibr our sutlinicr \r;~c;~l~on. what is its namc" '' 
"h4;1\ I lo\\crU s;l~d 'som~. olic 
"Why Is il c';ll lctl \O'," 

"I1 IS hcc;~t~sc IIit. ~ n o ~ i l l i  111 whrcl~ 11 I lo\ \crsW 
"Why do tlicy hat 5 ,  red Ilo\\crsa)" 'I'lic gro~lp i s  Ilwo\vn inlo co r~ l~~s i on  for a momcnt. Alicr ;I 11 l l lc I l i o~~g l i l  
o~ i c  said. 
"It is bccnusc ol  1l1c slrolig sunlighl and hcal, Ilon'l you know the niclnl ltlrn red in Ihc i>l;~cks~ii~lh's 
\\orkshop'? S~~rc l !  11 is same as Ihat" 
"pl'hat is truc" 'I'lic croup conclodcd. 

'I'hc cl i~ldrcn :II [his slagc would bc ;~blc lo reason 0111. b t ~ l  the reasoning is rclatcd rd objccts. as 
\\c arc scc in ~ h c  carl~cr cxamplc. 'I'hc pliysicnl nor ld  and the n~nnipulation ofohjccts alon: comc lo  tlic 
Ih ink~ng and rc;lsonlng of children at lhis st:lgc 'I'hc,y arc able lo  make obscwation and draw infcrcnccs 
13111 Ihcy arc ~ i o l  ;~l>lc lo co~is~dcr  :1l1 ~ x l s s ~ h ~ l ~ t ~ c s  :IS WC scc ill Ihc cu;~niplc. 'I'Iicy arc ;IISO ;1b1c 10 idc1i11I\ 
I I ~ O I I ~ I ~ O I ~  I I I l I ISS I~ . I I ~ ; I I  I 11 i o1 i i 1 cc  'I'liougli 11icy arc ohlc to idcnli l j  ~ i i c  I'lo\\cr-~ng 
pllc?no~nction the! arc un\v;lrc ol' Ilic olhcr ;~spc ls  of I l o w c r ~ n ~  

(iivr un rrumple, to explore tire mentul level of r.hildren ut concreutu nperutinntrlpuri*t1.1~1. 
Note : ,\j,ac.c. i.v given below for your unslcpvr 

Formal opcrat~onal t l iougli~ I\ tlic cl i :~r;~clcr~sl~c I C ; ~ ~ l ~ r c  oI'11ic ;lee e ro l~p  ol  1 1 - 1  i !I ;Ir\ So IIii. 
puplls at sccotidan Icvcl bclones 10 l h ~ s  catczory 

I .cl (IS c\;~niinc ;I grotlp o f  sccond;lry school studcnls bcnc;~lIi ~ h c  salnc may llowcr trcw 'l'lic 
d~sc~ussio~is of  the [ p o p  can bc as follo\is 

"I low Ixau l i l i ~ l  I l i ~ ~ s c  Iloucrs arc !" 
" Whv do r he!. Ilo\\.cr a1 11i1s par~icular pcrioci i n  c;~cli !car')" 
"I 101-tnon~\ ;Iri% r-~,\pn~is~ldc I'clr t I i ;~ t  A l ~ l l o s l l l ~~ r i c  c o ~ i d ~ ~ i o n s  inl111c1i~c ;iclivallotl o f  Iiorn1011~s" 



- 1 9 -  
r 

"Hormones are responsible for that . Atmosphcric conditions influence activation of hormoncs". 
'Why do they have red colour 7 - 
"Because they reflect red colour only" 

As in the example they are able to reason out concepts, express relationships, and they can 
express their thoughts in symbolic terms. 

The cognitivc dcvelopmcnt takes its final form at the end of this stag:: and the dificrcncc with 
adults is in rcspcct of the dcpth of cxpcricnce only. Children will be less expcricnccd than adults. 

Check your Progress I 

Write down the important characteristics of children at concrede operutional stage unclformal 
operational stage ? 

1 

Note : a) Space is given below to write your ar~rw.*r; 
b) Compare your answer with the one given at the end of this unit. 

2.3 UNIQUE CHARACTERISTICS OF SECONDARY LEVEL PUPILS 

We all are familiar with the characteristics of wcondar). level pupils. Even then we nlust have to 
discuss them in brief. b 

The age of this group ranges from 12 to 14 years, but pupils above 14 years also are common in 
our schools. As we have seen in the sub section (2.2.2.) they belongs to the formal operational stagc. So 
mentally they are able to perform the highest level of thought. They have lack of expericncc, so WC have 
to provide more and more examples while teaching, to enrich their experience. 

Thc physical and biological characteristics of the pupils at this stage :.re givcn in this scc~ion. 

I 
Thc unique characteristics of secondary level pupils are those of early adolcscencc. So let us have a 
&scussion on various aspects of adolescence to realise the peculiarities at this stage. 

2.3.1 Meaning of Adolescence 

Adolescence is a transitional stage in every person's life in which he has lost hi:; childhood. This is said 
to be the "period of storm and stress". The hormonal secretions, sudden biological growth and appearance 
of secondary sexual characteristics increase stress in pupils. 

As h~gh school teachers, you arc familiar with adolescent. So before procccding, you may attcmpt 
thc following activity. 

I-rurrting activity 2. 

Whctt ure the major churaderistics of adolescents ? 

Note : Space is given below for your answer. 



2.3.2 l r r~portnr i t  charnctc~ristics o f  Adolescents 

A child knows l i is  rtrlc clc;trly, an adult also knotvs liis rolc \cry wc !. bul an adolcsccnl m~lst - 
i n  rolc confilsion. L.cl 11s S( z 11ic casc ofS11rcsh a fourtccn year old boy. Hc was a problctii cllrltl for all 
lc;~chcrs, whcn onc of Ihc l( nclicrs cnquircd hirn abol~l liis family and pcrsot~:~l lifc. hc was rc.nlly broke11 
down. One lnolncnt his parcnls considcrcd hini as loo young, and the ncxt momcnt llicy scoldcd him fa 
not behaving like a man thoi~gli he is as big as his father. This 'role confusion' leads him to an ;iggrcssivc. 
bchaliout. Effective counsclling helped to channclise him into right way and hc bccamc onc of lhc bcs 
sludcnts i n  the school. 

Two major charac~cristics of adolcscnts such as role-confusion, i e  the confusion ;\S to how to 
bchavc i n  a situation. and opcnncss of adolcsccnts arc clcar through thc csaniplc. 

AI Ihc lilnc of cot~risclliti.$ Surcsli said Ihal actually hc has rcspccl for Icachcrs. hul tlic nccd.Sor 
gcllitig atlcntion froin ollicrs madc hirn niischcivious in thc classrooni. Hc also vatilcd co cshihit his 
indcpcndcnl rolc. 'I'hc counsclling hclpcd him to strivc for tlic nccd for achicvcnicnl, by Ithieh hc srrc:cccdcd 
very \vcll. 

'I'liotigh Adolcsccnls ;trc in  rolc conrt~sion, Ihcy havc thc nccd for dclline, attcnlron, rxcd fcsr 
indcpcndcncc. and nccd for achicvcrncnt. 

H i j i ~  and Haju arc classmates, Miljccb, Thonias and Shiju arc in closc cotlipany t v i l l i  Ihcm 
'I'hcy liavc colnnion inlcrcsl. dressing. hair slylc ctc. Such type of group-pccr groups-arc very common 
among, adolcsccnts. Each nicnihcr in  a pccr group has ercat conccrn and inliniacy will1 ollicr nicrii~x~rs of 
Ihc group. 7'hcy considcr Ihc opinions of lhcir group nictiibcrs valuablc than lhosc ofndt~lls So IOrnling 
pccr group is anotlicr characlcrislics of Adolcsccnls. 

Hiological growth: aplxarancc ofsccondary scsual charactcrislics, 'and scsual ~ i~~ l t r r t i ! .  arc tlic 
ollicr n ia rkd  characlcristics ofadolcsccncc. All-lhcsc posli adolcsccnls into crlrctiic scsil~v~ly. : ic i i i~sln~~nl 
prohlcms and inscci~rily. 

Sincc, adolcsccnl havc pcculiar characlcristics. spccilic cdi~cation;il !,rogranlmcs ;1rcs 1icccss:try 
lo niccl Ihc n& ofadolcsccnls. Wc shall disci~ss this in thc ncxt scction. 

b 
C'hcck your progress 2. 

Thr ri~lolescent h e v ~  utlju.\fntmt prohlems und insecurity. [{ring out the rrusnll.\ for sur,tt 
utIj rr.~?nimt prohlems unrl inscjcurity. 

Notp : U) Spuce is given helo~v to write your un.wver; 

h) Coniprrrcyour un.nver with the one given ut the end (21 this utrit. 
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2.3 3 Effc d v e  Dealing o f  Adolescents. 

M : havc alrcad sccri Ihc tcry spocial naturc and iiccds ofadolcsccn~s. So Icl us lry lo dccc.lop :l I 
slr;ilcg? fol dcnling will1 ;tdolcsccn~s ctTcclicie. 



Jose, is a secondary school teacher, who has cspcricncc in dealing, with ad- lcscc~ils vcry clTcctrvcly. 
,. Let us see, what he is doing in the classrooni. 

Among the group of studcnts he appcarcd like a group member, guidc an Z sonictiriics as an eldcr 
brother. He usually uses group investigation and discussion methods for instn1:tion. He tried to give 
more responsibilities to his students, give opportilnities for self expression and crr:ate an attnosphcrc that 
every one is in the centre of attraction. Grouping of students also is donc within +!ie classroom for group 
works,. This grouping is done on the basis of peergroup in which each st11ci:nt bclongs. From his 
experience he said that counsclling is the best way for dcaling with adolcsccnts c'. :ctivcly and prarsliig IS 

highly influcntial than punishnicnt 

While analyzing the abovc cxaniple we could infer some important points l n  dcalliig u ~ t h  
adolesccnts. WC know that, many problcms an adolescent facing are new to him. So wc should k ways 
helpfu11 to them in solving their worries, clearing their dou~bts,'sharing our cxperiencc, and rn satisf'ing . 
their needs. We shou~ld also make special effort to give them responsibilities and Frccdom. Ncccssary 
guidance sliould be given to them and if ncccssary, to their parents also. 

Check your progress 3 

How con we rleul effectiv~cly with the ur1ole.vc~'nt.v in the secnnrlury 1evt.l clrrssmnni. 

Note : (I) Sl7nc.e is given helr~~v to write your rmswer; 
h) Compare your un.muer with the one givcw ut t h ~  end c t  tl t v unit. 

2.4 EXC'EYTIONAL CHILDHXN 

r You know, cach studcnl is unique in naturc. In this sccliori wc shal scc thc dctails about 

cxccptional childrcn. At first Ict us scc who arc cxccptional childrcn. 

1 2.4.1. Who are exceptional children ? 

The exceptional child is a child who deviates from average or normal cliilcl. This includcs giftcd 
children, backward children, mentally retarded, mentally ill, learning disabled, p' ~vsically handicapped, 
deaf, blind and multiple handicapped. The gifted children are those who have high mental abilitics the 
back ward children are tliosc who arc not able to achieve as per their abilities. Mcritally rctardcd children 
are those having low mental abilitics, Lcarning disabledare tliosc who have certain disabilities in Icarniiig. 
Multiple handicappcdare thosc\vith inorc than one physical disabilities. At first let 11s sec thc cliaractcristics 
of gifted children. 

2.4.2 Gifted children - characteristics 

Let us see how these childrcn dcvitc from tile nomial childrcn. 

\ a) The?. show high interest in reading at an age before 6 years. 

b) Thcy also participtc in cxtra curricular activities much niorc than avcragc ccudcnts 
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ci Most of than hcave intcrcst to takc professional occupation in thcir ftrturc life 

You may havc experienced a ni~tiibcr of gi ftcd studcnts, in your carccr. 11 is vcq csscntial to 
~dctitify tlic giftcd sludcnts in your classrooni, which hclps you to organisc pccr tcacliing. :Jsually, you 
could employ intclligcncc tcsts and rating scalcs to idcntify giftcdncss. 1 x 1  us cxniniiic r ' : ~ :  iicccssnr?; 
prol,r;llnin;: for tlic education of thc giftcd cliildrcn. 

2.4.3 E d u c a t i o ~ ~  of gifted children. 

Giftcd studcnls, usually nccd soriicadditional works. Yoir know thal if  thcy will not fi;t addiliotial 
activitics. they would bc a h a d  achc for you. So i t  is csscntial to dc\fclop a spccial program fcr thc ziflcd. 

These actividcs include problcn~ solving, disco\fcry Icarning, individual tcchniqi~cs Tor learning 
and Ixcr tcachlng 

You coirld irsc additional activitics and problctiis to thc gifted studcnts. Yoir shculd plan in 
advancc to dcvclop problcnis for giftcd oiics conccrncd with cncli unit. For csamplc you :tiny usc Ihc 
following ~roblcnis for giftcd stiidcnts rcgardiiig thc unit 'our cnvironincnt.' 

;I) " l'hc ahscncc of oiic trophic Icvcl aflccts thccquil~briutn of thcccosystcin" Criticall ~:uatiilnc Ihc 
b. 

statclncnt nrlh thc ald of supplcmcnta~ data 

b) Constnrction of still models of food chain. Encrgv flow. and Biological pyran~ids 

Activities likc this would hclp tlicln to catcr to thcir interest in Icarning. 

Pccr teach~ng 1s anotli&r activrty wh~cli helps to dcal cffectrvcly w~th  tlic gtftcd sttrdcnt~ You 
could ut~hse them to tlic bcncf~t)hclr class rnatcs through pccr teachlng Ncccssary gurdancc should bc 
gwcn to tlicm bcforc thc condirct of pccr tcachi iig 

Backward cliildrcii ac !oil kriotv arc t ~ c k  \lard 111 ;~cndc~ii~c ;~chic\cnicnl \ O I J  1i1,1\ I I ~ I L '  
c\pcricnccd a taricty of backward childrcn 

Backward st~idents are i~nablc to achlcvc upto thc lctcl wh~ch 1s c\pcctcd from tlicr hawd on 
thclr lcvcl of ~ntclhgcnce The causes of backwardness of ~tirdcnts arc rollows 

1 )  Emotronal factors such as anxlcty, tcnslon and dcprcsvon 
2 1 Un prodirct~vc home cnvtronnicnt 
3 lack of tntcrcst of stidcnts 
4) Factors conccrnlng schools such as i~ncrritnblc incthod of lcacli~ng ~nadcqi~alc Icnrti~ ng acli\ t l i c  c 

and In sirllic~cnt accessor! Icarning iiiatcr~als 

'I'hcsc arc tlic major causes or hack\r;~rdncss 111 cli~ldrcii Non wc shall scc ho\\ M C  ,in I ~ z I ~ ~ I I !  
\itcli !.nckword ch~ldrcti 

ltlentification of backward children. 

Achicvcnicnt test is the casiest tool to idcntify backward childrcn (Achicvcnicnt test discitsscd 
in Block 6 U.2) Especially you should mcasurc achicvemcnt in languagc, arith~nctics 2nd gcncral 
knowledge. If achicvelncnt of a child docs not rcacli ~rpto tlic cx-pectcd Icvcl. thcn he will bc 2 back ward 
child Assessing thc lcvel of intclligciicc of thc child and predicting thc possiblc Icvcl of x,.hi~.vcnicnt r 
;~r-corilin~ly is :I liiorc scientific n~c.thod for locr\tin_p, bhnckwnrdncss 



Ohscrvational rating scalcs. cumul;~tivc rccords (I)iscusscd in Block . I  (1.7) and CiISc study 
(discussed in block 0 U.6) arc othcr cffcctivc tools to idcntifv backtvard childrcn. 

2.4.5. Dealing with Backward children 

As Ihc childrcn liavc no nicntal disability. you could guidc thcni to a1 lcasl ajcrage Icvcl of 
achicvcmcnt. Thc following points uill hclp you in this rcgard. 

I .  Encouraging backward childrcti - siriiplc cncouragine, colnnicnts st~cli as 'flood' 'you h;tvc donc i l  

trcll' 'wcll donc' ctc. uill hc vcry cffcctivc. 

ii) Adopting suitable nictliod of teaching-WC havc sccn that onc of tlic causcs r I '  back\\ardticss is lack 
of intcrcst. So you should try to adopt mcthods of [caching which stimul.rtc and si~stain intcrcst 
in studcnts. 

iii) Lcarning by doing -you should providc lnorc opportunity to thc backward ~ '~ i ld rcn  to participalc in 
lcarning activitics. 

'Shcsc arc Ihc varioi~s proc:cd~~rcs which hclp you to dcal cfl'cctivcly w~lh backward cliildrcn. 
4 Now WC shall scc a catcgory of children witli niorc scrioi~s problcni. that is lcartiitig disabililics Hcl'orc 

ire pass on 10 that chcck your progrcss i n  this i ~ n i l .  

hYjuc-tive f/efdirig dggi/tfpfl ~UNI/ hercah~c*frrf/ c.hi/f/rett i.\ vrry iml~nrtotrtjor ( r8r cO(/uc.(~fiorrri/ ?)valfpnr. 
Suh~t(~tltiatr the stutument. 

Not~j : U) Space is given helo~v to write your an.\vver; 
h) Compare your un.svver with th~n one givcn rrt the end of tJ i.v urtit. 

2.5 LEARNING DISAB1LITIb;S 

Tn cvcry class roorn, tlicrc can bc at Icast onc child \vho fails to kccp up with olhc,, studcnts in acadctiiic 
achicvcmcnt. Such sti~dcnts may havc Icarning disabilitics Learning disability ci:n bc. ofdin'crcni tylxs 
Now. Ict us sec what is lcarning disabilitv. 

2.5.1 What is learning 1)isability ? 

1,carning disability may bc cshibitcd as a disordcr in onc or lnorc hasic sychological proccss 
in\,olvcd in understanding or using spoken or writtcn languages. .Slicsc Inay bc lead to disorders oflislcn~ng 
talking, rcading, and writing. L ~ i r n ~ n g  problcnis duc to visual, hcaring. niotor handic;~ps. arid tncnlal 
retardation do not comc undcr lcarning disabi litics. So Icarning disability inay liavc occitrrcd lo pcrccplual 

Y handicaps or brain injury. 

Pcrccptual handicap nicaris inability it1 pcrccption. say for csamplc. a child \ \ l th pcrccptual 



li;~ndicap could not perccivc a writtcn pagc as such. Hc coilld not pcrccivc cvcn scnlcn .CS or words, hut 
only Icltcrs. 

Brain injury, nicatis injury and damage to brain cclls bcforc or aftcr birth duc to various reasons 
'I'lic brain irijurcd childrcn may havc norliial intclligcncc, but Ihcy li:~vc lcarning prohlcriis duc co thcir 
pcrccpltral. conceptual or bcliaviooral dilricultics. \vliicli causc thcir lowcr acliicvcnicnt. 

Ccrlain cliildrcn w i t h  learning disability niay show distractability hylxr nctivily and lack of 
prcscvcrancc. Hcrc, distractibility mans  inability to conccntralc on a subjcct. Hypcractivily arc purpose 
Icss, uncontrollable activitics, shown by disablcd childrcn. And prcscvcrancc. is tI:c .hi l i ly to Socur 
attcntion on a givcn task. ilntil it is cotnplctcd. 

So in essence, learning disability is inability in irnderstanding and using or yx *rorniing various 
activitics rclatcd to Icarning. Say for csaniplc, wliilc you arc listening to music, you n cart liavc lislcncd 
its rhythm, words, back ground, voicc modulation, ctc. You could rccilc tlic nii~sic aftcr Incc or lwicc you 
Iiavc csposcd to thc music. But a child with lcarning disability could not listcn to niusi;, as you do, and 
coirld nQl rccitc tlic music also. 

Write U rIc.vcription of the Ieurning rIi,whili(v you huvc c-~p~-riencerl in your :L. rrching l#. 
h 

4 sl~ace is given helow jiw your answer. 

2.5.2 Dealing with learning Disabled Child~.en 

It is not an casy task to dcal cKcctivcly with lcarning disahlcd childrcn. bccatlsc, cnch onc or 
lhcm has imiqtrc problcln in Icaniing. Thc first stcp you sliould do is to idcritify tlic childrcn nilh 
Icarning disab~lities. The identification should bc done at an earl! stage of lifc. Thcn onl! yoir could 
dcvclop si~itablc plan for propcr dcvclopnicnt of childrcn with lcarning disabilitics. 

Examination of tlic lcarning activitics of childrcn and lhc niistakcs lnadc hy thcm ~ ~ I I I  Iiclp !ou 
r 

to locatc childrcn with learning disability. Along\vith this specially dcsigncd tools arc I:  .izft~l lo ~dc~il i l j  
tlic disability and its cstcnt. 

Oncc you liavc idcntificd lllc childrcn will1 learning disabilitics, yotr sliouid rdopt it suitrihlc 
cduraiional programlncs for thcir hcncfit. 11 is bcttcr to givc Illcm inslructions W-ith tlic hc : ol'ncurolog~s~s 
in tlic bcginning, using approprialc nicthods, and parcnt invol~cmcnt. Such cducatri*q w i l l  hclp llic 
disablcd cliildrcn to over conic thcir dirficultv 10 a grcatcr cstcnt. 

So in csscnce, tlic time of dctcction of lcarning disability has cnrcial rolc in o.crconiing such 
di ficultics. 

C'hcck your prgre.s.s 5 

'J.c~urning cli.vuhili~ is inability to rntrkc uses {tj cl(~ssrnnm instruction '. I a u f  r1.e tho c.r~u.\c..c (!f , 
\ur*h (liffic.ultir?.\ ? 



Note : a) Space is given below to write your anwver; 
b) Compure your answer with the one given ut the en / of tlr is unit. 

2.6 LET US SUM UP. 

We have discussed the important characteristics of learners at i-condary level. Our discussion 
had thrown light on identification of children at different stages of cognitiy;: dcvclopn~cnt, and peculiarities 
of children at secondary Icvcl. We also discussed elrcctive dcaling of adu!esccnt. In the last two scctionr 
we discussed on exceptional children and disabled children, and how to ,,eal cffcctivcly with them. 

Check your progress : Possible Answers 

l .  The Children at concredte operational stage are able to reason out but only of fumiliar 
phenomena. They are able to observe and draw inferences, but that may be incomplete anu 
unsystematic. That is their thinking is related to familiar objects only. 

Children at concreute operational stage are able to reason out cvncepts, express relationships, 
and we are able to abstract thinking. Because their cognitive structure is suited for these. 

2. Adolescence is a trunsitional period charucterised by role confusion, biologicul growth, s~lxual 
maturity, ncehfor getting attention, independence and achiev.?rrent. Al l  these cotttribute to 
problems in ucljustntent und insecurity. 

3. Treat them as independent individuals undgive them opportunitit!f for self exprcssiot~, Adopting 
methocls suituble for group work will be helpful. The teacher should be ullvuys ucting as u 
guide andpraising him as and when required 

R Gifted children need additional activities, both inside and outsidr! the classroom, othenvisc? they 
became problem children. Supplementary ins-trudion is necessary for backward children, then 
only, they would be able to proceed with other children in the cl ussroom. 

5. Perceptuul hunrlicul,, bruin injury, disIru~.t ubility, hypeructivity, lmk o/l,re.vervun~~e uttd thereby 
inubility in under.sfunding utrd performing vurious uctivities rcltlfed to lcurning. 
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TFlACHlNG THE LEARNER 

Contents 

3.0 Objectives 

3.1 Introduction 

3.2 Needs of the learner. 

3.2.1 Needs on the basis of cognitive level. 
3.2.2. Needs on the basis of learning abilities. 
3.2.3. Special needs. 

3.3 Selecting suitable teaching strategies. 

3.3.1 Basis for selection of teaching strategy 

3.4 Letussumup 

3.0 OBJECTIVES 

You have already seen the pcculiaritics of secondary level pupils in Unit 2. In this Init WC 

will see the important aspects of teaching the secondary level pupils. This includes identifying the 
nccds of the pupils, and aspects of sclccting suitable teaching strategies. So, at the end of this unit you 
will 5c able to 

* identify the needs of pupils at secondary level. 
* interpret the basis of selecting suitable teaching strategies. 
* identify the steps of selecting suitable teaching strategies. 
* practice suitable teaching strategies as per the necds of pupils. 

l 3.1 INTRODUCTION 

As we have to teach the learners, we shouldknow the details of learners, their nccds, and 
appropr~ate teaching strategies. So in this chapter we shall see the important needs of the lcvners. and 
suitahlc teaching strategies to be adoptcd according to the need of the learner. 

3.2 NEEDS OF THE LEARNER 

You know that learners have various nccds. Thcsc nccds can be catergorised in to ,:rrcc. Such 
as needs on the basis of cognitive levcl, needs of the basis of learning abilities and special nt i ds. Lct us 
see each category in detail. Analysis of such needs would hclp us to chalk out suitable s rategics of 
instruclion. 

3.2.1. Needs on the Basis of cognitive Level. l 

l 

We have already discussed thc characteristics of secondary school pupils in unit I .  So you :Ire 

Panl~liar with identifying learners belonging to particular cognitivc Ievcl. 

I '  
You will say that the learners at the sccondary stagc belongs to 12 + age group. So na'clrally they 

\\l11 bc cithcr at thc cnd of concreatc operations stage at the beginning of the fonnal operations stagc. I 



%t' 
More specially, majority of thcm may bc at transitional stagc bctwccn thc two. 

So chlldren at this stage need special l~clp from you to apply formal cperations corrcclly. They 
-r have to get enough experience to perform formal operations. They also need help in problem solving. As 

many situations possible applying formal operations correctly. So the need of :)ridgng the gap between 
these two stages is the major need of children at this stage. 

They also have a nccd for continuous opporlunitics to interact with thc environmncnt. Unfa~~liliar 
situations and examples should puzzle the children at t h s  stage and tempt them to act as in the prcvious 
stages of cognitive development. 

The students at this stage should be properly motivated, then only thcy nlay try to s o l ~ c  ncwer 
problcms using ncwcr nicthods. 

3.2.2 Needs on the basis of Learning abilities. 

We already dscussed about children with varied levels of learning abilities. And you know that 
each one has his own needs on the basis of his learning abilities. . 

It is familiar for us that the majority of students in our classrooms might be of average ability. 
Some of them may have special abilitie!: "nd son?:: others may have certain di: abilities 

Let us first consider thc needs of children with special abilities, namcly the gifted and lalcntcd 
children. The prililc nccd of tlic giftcd studcnts is nccd for idcntification of their talcnts If  tlicy did not 
gct proper idcntification, they bccamc problcnl chlldrcn. Takc tile casc of Bashccr, a 10th standard 
student. He is the student having high I Q and special intcrcst in electrical and :lcctronlcs. Wlrcn 11c was 
admitted to 8th standard he could not gct any recognition for his talents. Zclon he became a problcm 
child, who lost his intcrcst in study and slarlcd niaking disturbances in the classroom. His scicncc tc;~chcr 
praised him for his performance at the upper primary stage, and enquired dtmut area of intcrcst and 
hobbies. By the end of that convcrsation, Bashcer was ablc to regain his self cccnfidcnce with the help of 
the science teacher. He developed and exhibited a project on electronics in the national science eshibition. 
Now he has high interest in readng also. This shows that when one got proper rccognition and proper 
environment, he would havc restored his acadcmic achievcmcnt. 

So the need of identification of abilities and proper environment for ricvclopment arc the two 
major needs of the gifted students. 

In thc case of backward childrcn also idcntification is one of thc basic nccd. You know that 
nobody is willing to consider himself as backward in any respect. So, a student with hearing Isability 
will try to conceal his dsability and sit among other students. They also may have a fceling of insccurity 
because of the reason of their backwardness. So need for emotional security and need for self confidence 
are the basic needs of disabled students. A need for special attention will be therc in them, though, they 
wish for that, they would not try to demand it openly. 

Therefore, we should bc vigilant on the identification of children with special abilitics and 
inabilities, along with average children and their needs. 

Learning Activity l .  

I,ist out any other needs ofyour s-turlents, which you feel to mentiot . 
Note : a) Space is given belo~c* !o write your annver; 



3.2.3 Special needs. 

You know that, the studcnu at secondary level belongs to 12 + age group. This group is other 
wise callcd as tecn age and psychologically as adolcsccncc. WC havc already dlscusscd on the \cry special 
nature of adolescents in Unit 2. As tl~cy have special nature, they also have special needs. Lct 11s see wl~at 
arc their special needs. 

You may be familiar with the peer group interaction among the adolescent. This peer group is a 
mile stone in the social development of children, naturally there occurs an intense desire for grout: ?ornlation. 
I t  can bc inferred as a need for socialisation. 

Adolescence is a period of emotional insecurity also. So there of course is need for emotional i 

integrity. So it is your duty to safe guard this need of adolescents. 

We all arc very eager to establish our self idcntity. Like wise the adolescents also hav. a necd for 
recognition. Some of them get it through academic achievancnt. Some others gained it th ough thcir 
ach~c\ emcnt in sports, games, and other curricular activities. Yct others try to be known throu ;h students 
organ~salions. Some others get recognition as they are big or small physically. They nlignl becamc 
problem children to establish their identity. So we could infer that the need for recognition is very strong 
in adolescents. 

Check your progress l 

Consider that you are teaching to an adolescent group. What ull learner need will y v: consider 
while teaching them ? 

Note : a) Space is given below to write your ans-~ver; 
h) Compare your un.wer with the one given at the end this unit. 

3.3 SELECTING SUITABLE TEACHING STRATEGIES 

Whatever we plan is meant for improving the instruclion. We usually have to adopt I variety of 
teaching strategies. Your selection of a particular strategy is on the basis of certain aspecl:. Strategy 
means a prcplanncd sct of activities. arranged in logical ordcr to achicve a dcsircd cnd. Now Ic i us sec the 
imporlant aspects in the selection of teaching strategies. 

3.3.: Basis for section of teaching strategy. 

Since, a teaching strategy is meant to teach a particular part of the topic, you may hat e to utilke 
more than one strategy to teach a single topic. The following are the basis for selection :)C teaching 
strateglcs. 



I )  I.,evel of learners - this is onc of thc :~spccts which liclps to dclcrtninc Ihc tc;lcliing slralcgy You 
havc lo consider tlic cogtiilivc Icvcl of ~ h c  Icarncrs. You cannot ad( tlic s;tnic strirlcgy lbr 

sludcnts in diffcrcnt standards. Tlic strategy WC iiscd should be hclpftrl to tlcvclop Iorn1;ll opcralions 
or sludcnts. 'I'hc cscrcisc you given at ihis stage shoilld bc Iiclpfi11 to , .tprovc f'ornial rc;lsonlnp, 
abilities. For csaniplc, you can give thc follo~\ing cxcrcisc in thc ilnit 'E ivironnicnt' niakc a stttd? 
in thc impact of pollulion on cnvironmcnl. 

b) Uifticulty level of the topic -you m e  bc ahlc to lcach t~vo diffcrcnt topics using thc same tcactilng 
strategy, if thcv arc not diffcrcnt in diniculty Icvcl. Say Tor csaniplc, the introductory Icsson on 
cnvironnient could be dcvclopcd using qilcstion answcr and discussion slratcgics. A lcssion on rhc 
lcthal effect of polllllion cotild bc taught cspcrinlcntally and using survey mcthods. 

c) Needs of the lea~mer - WC havc already discnsscd aboid the giftcd and ~ackward childrcn. Each 
of such cliildrcn havc diffcrcncc in nccds. Needs of the gifted childrcn arc far diffcrcnt from 1 hat 
of the backward ones So you havc to sclccl 2nd use stratcgics bvhich arc capable of satisfying the 
nccds of thc I~irncrs For cuatiiplc. you niay havc to usc pccr tcacliinp, to cslcr the nccds ol' thc 
girtcd and thc I>acktvard oncs. Additional cscrciscs should tx given It. ilic g~flcd sludCnls and 
supplcmctit;lry norks slior~ld tx elvcn io (Iic back ~1;lrd oncs. 

(.'heck your progrvss 2 

Appropriute teaching str(rtrgioas (rrp e.s.setrtirrlfor the sutr.~.ss ffteuching. Hnro $10 you sr*lr~c.t er~y~rr,pricrtr 

tmching .sfr(riegie,s ? 

Notrp : U) ,+(ICY* is givt~tr ~ P I O I V  to rvritr your (msrvor; 
h) (brnp(rroyour crrislwr tvitli thu nrir given ut the rnrl (If rhis unit. 
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3.4 LET US SUM 1 JP 

111 this ilntt u c  dtscilsscd tlic nccdq of Icarncrq al secondary Icbcl WC ~ I S C I I S S C ~  t l l ~  I ~ C C ( ~ F  111 

rclatlon to 

* Cognitive lcvcl 

* Special nccds ol'adolcsccnts 

In thc last scction WC disc,usscd tlic sclcction ofappropriatc tcacliing SI . ltcglcs 

I .  A (/o/~.scent.s have speriul r~~cvls, such u.5 n w d  /or soc~ir~list~tinn, n ~ ~ d  /c *r  rr~c.ogtiitioti, trr*rvl f or 
c*moh'nnul integrit-y c~rrd ncvrlfor (rc~hievnlrent. 

i )  level (~~ ' Ie(rrr tor .~  



ii) c!iJiculty level of the topic untl 
iii) needs of the teachers. 

ASSIGNMENTQUESTION 

I .  A secondary level learner demandsgreater psychological attention". Comment on this st8ztemmt 
to bring out the characteristics of learners ut seconhry Ievd 

Note : a) No Space is given for your unslver so you should prepare your anmver in : cpparute 
sheets. 

1. Bichler, R E  (1974) Psycology applied to teaching Boston : Houghiton mifflin CO, 

2. Blair, G.M. John RS. and Simson, RH.  (1975) Educational Psychology New York : Macmillan 
Pub. Co. 

3. Dececco, J.P. & Crawford W.R (1977) l'svchology oflearning and Instruction 

4. Hurlock , E.B (1973) Adolescent /)evclopn~enl London MC Grow Hill. 

S. Lindgran, H.C(l976) Elucaliotial I'sychologv in the class roottr New York:: john wilej&Sons. 

. Morse,W.c &wingo ,G.M (1968) l'.sychologv and Teaching, Bombay Tarayurwala & Sons. 

7. Reil1yR.R bi Lewis, E.L. (1983) Educational Psycholoy, Canada, Coller Macmillan. 

8. Ross, A.O. (1977) Learning Disabilities New York MC Graw Hill. 

F. Hang, M.C. Reynolds, M.C. & Walbcrg, H.J. (1990). Special education Reserch andp .-rcticc. 
Osford Pegman press. 

10. Wciner, F. (1973) Helpjhr the Ifa~clicappctl Child USA MC Graw Hill. 

11. Weiner, I.B. & Elkind, D. (1972) Readings in child Develop~nent London : John Wiley : Sons. 



BLOCK 2 

PLANNING FOR TEACHING BIOLOGY 
AT SECONDARY LEVEL 

UNIT 1 .  Long Term Planning and Unit Planning. 

UNIT 2. Lesson Planning. 



IlI,OCK 2 PLANNING FOR TEACHING BIOLOGY AT SECONDARY LEVEL 

BLOCK INTRODUCTION. 

Tlierc arc two units in this block. Unit I tclls you about long tcrlii planning and unit planning. 
Unit 2 talks about lcsson planning. 

In Block 1 WC have discussed thc psychological considerations of secondary levcl pupils. 
Accordingly, now we have to develop suitable plan for the instruction of pupils at secondary l ~ \ ~ - l .  Whilc 
J ~ ~ ~ e I o p i n g  a plan, we should consider the cducation programme. institution, and subject as a \vli.>lc. then 
further plans should be developed for units and lcssons in cncli subject. 

ln unit l we will discuss a) long tcrm planning its meaning, components, steps and U: ,S along 
~ i t h  a forlnat of long tcrm plan b) Unit planning its tllcanlng components, structure and a mt~dcl unit 
pl;111. 

In  Unit 2 \VC will discuss lesson planning in dctail. such as its mcaning, cotnponcnts. stcps in 
lcssori planning and a model lesson plan. 



U N I T  1 LONG TERM P1,ANIVING AND UNIT PLANNING 

Contents 

l . 0 Objectives 

1 . 1  Introduction 

1.2 Long terni Planning 

1.2.1 Meaning of long tcrm planning 
1.2.2 Components of a long tern1 plan 
1.2.3 Stcps in long lcrm planning 
1.2.1 Uses of long term planning 
1.2.5 A fornlat of long tcrln plan. 

l .  3 Unit Planning 

1.3.1 Meaning of Unlt planning 
1.3.2 Coniponents of Unit Plan 
1.3.3 Structure of Unit plan 
1.3.4 A modcl unit plan. 

l 4 Let us Sum up. 

1.0 OBJECTIVES 

Planning, essentially is tlic basis of good teaching. In this unit, we ~1i ; i i l  discuss thc important 
aspects of a long term planning and unit planning. This inclues the coniponer is and steps in\,ol\.cd in 
long term planning and unit planning and also their uses. A model format of lors tern1 plan and a modcl 
unit plan also are included. At tlic cnd of this unit you will be able to 

* identify the nlajor components of long tern1 planning. 
* develop a positive attitudc towards long term planning. 
* identify the major components of unit plan. 
* develop a positive attitude towards unit planning. 
* develop unit plans for tlic content in the biology syllabus. 

We are quite familiar \\it11 planing. WC all know that for the success ol any cndcavor. p1:liining 
is necessary for success in education also. Planning in education can be at dffetznt le\cls. 

There can bc broad educational planning for tlic uliolc nation and thcn Jr each statc. Thcrc can 
be planning for the primary. secondary or rcrtiav levels of cducation. Each lc .;l of' cducation is gl\.cn 
through dinerent institutions. Each institution have its o\vn planning. Both idng tern1 planning and 
short term planning will bc donc in c l c n  institution at appropriate tinic. One of thc major [>pc or 
planning is planning for teaching. Tcaching plan also have different Icvcls. Planning can be for morc 
than one year. for an acadeniic year. for a terni. and for a Unit. Such planning helps in better ~nanagcnicnt 
of teaching. 

We shall &scuss in detail tlie important aspects of long term planning; ; ~ d  unit planning. \\liicli 
have &recl bearing on class roo~ii teaching. 





1 Time allottetl to ci~ch st;rntl;rrtl 

WC arc usually (caching F,n&lisli for 0 ~x r i ods  pcr wcck i n  tcnth standard. I ,ikc wise you know 
all tlic sirbjccls have pcriod allotnicnt. So l l ic littic available for cacli subjcct is anolhcr co~npo~ i c~ l l  of 
long tcrln plan. 

v )  Tnstr~~ct ional Strategies 

WC ;Ire praclising ;l v;lricly 01' itislrt1clioti;tl slr;l[CgtCs s t ~ ~ l i  ;Is icclurc dl. . uss10ll. t l ~ l l l 0 l l s l  l ; l l lO l i ,  

cxpcrimcntation groitp itivcstigallon. clc I )~lTcrcnt instruclional strategies arc 11 : :dcd to leach c:lcli 11111t 

So i t  is cssctilial 10 idcnlify the approprialc inslruclional slrnlcgy well i n  ;ldv;~ncc to f;~cilil;llc ills1 nlcllon 
So i t  bcconics anotlicr component of long plan. 

vi i) Accessi~ry Iea rn ing  rni~tcrials 

Usually wc arc using dill'crcnt tyWs o f  rnatcrials to facilitate learnin); 'Those nialcr~;lls arc 
rcfcrrcd to as acccssary Icarning tii:~~crials or Icarning aids. 11 is csscnlial Io idcnlify ~ l i c  ncccssary 
Icarning aids in  advance. 'I'liis would h ~ l p  in collcclitig or prcparing thc ~natcr i  11s. 

vi i i) Scheme o f  E',v;rleation 

Schcliic o f  cvalua~ton i s  ;ltiollicr co~iipone~it o f  lorig lcrni plan. WC :l11 know c\. :~l t t ;~~~ot i  I 1l1c 
i n l c~ ra l  part of itislruclion So 11 1s vcr\ csscnlial for planning for cvalualion earl!. cnougli 

i w )  Gratl ing and PI-omotion 

Thc proccdurc for grading ;~nd  cr i~cr ia for promolion hccotnc thc olhcr c~niponcnts of  Ion3 Icrni 
plan. Planning i n  advancc rcgardinc thcsc aspects wo i~ l d  rcducc tllc work load a1 ~ I i c  end of Ihc :~cadcmic 
year. 

X )  CO-c l~ r r i c l~ la r  Activities 

C'o-citrrict~l;~r :ICII\ IIICS S[IC.II ;IS SC-IL>II~(: I~ I I~,  SC:IL-I~CC cltt l~. t~,xcttrs~otis ; I I \~  1.1~sl~i 11 117s :II~. 11) , , l t ) < , .  

rclation w l h  classrootn ins~ruclion 'I'hc sclicdulc ofcacli ol'stlcli aclivitics sl iot~ld Iw i ' lc lcr~i i~n~:~l  1111~. 

preparing Ihc long tcrni plan. 

Check your progrc~s  I 
I 

Whut are the compnnr*nts cfl long t ~ r m  pl~tining.  Writ0 in not more thun tc~n I :+rc*.s. 

Note : a) ,Sl)(jce is givc.~i ht*ln~cl to rvritr) pour (r t i s~c~c~;  
h) CTornl,c~r~ your crr~s,t~i~r roitlr thr nnp g i v ~ n  mt thr md t,f this ./nit.  



1.2.3 Steps in Long 'I'erm Ylnaning: 

In i111.v type orplantling, Planntng ho;~rti 1s ~ h c  Iwdy h:~\,ing rhc riglit 10 dcvclop lhc plr1.1 In long 
lctrm planning also. the planning \\.il l  hc dotic 17:. corlllctl nfIc.aclicrs. 'I'hcrc arc councils i n  c ;~( . .  s~~hlccls 
( i c  huhjc.cl C'otlncils) 

So llic first step in long .tcrni planning is as you know is thc inccting of each sirbjc :: council 
scpcralcly. 

'i'hc sccond stcp is the prepclration of an outline schcdulc for Ilic long tcrni plan. A 11 odcl long 
lcrtii plan is givcn in 1.2.5. The strircturc of the schcdulc is thm subjcctcd to thorough discirss {,n bcrorc 
eiving its final form. 'This is lhc third stcp. 

I'tic discussion on Ihc csis~ing f;~ciliIic.s and ncc~:ssi~ics of lhc school and f~nalising Ihc plan ;Ire 
1111' 1 1 1 ~ 1 1  SICP of long lcrtn plannins 

1.2.4 llse of long term plannino,. 

Uhut urp the uses of long term planning in your vicprv :' 

Not(* : a) ,S'~uce is given helorv to writ(. your urrstvrr; 

Now colnparc your st~ggcslions \.r,ilh Iliosc that arc discussed 3s hcIo\\ 

I .one, lcrni planning is nIcan1 I'or an  :car or niorc than that as such 11 should bc I : : I ~ I I I I  In 
; ~ c h l c ~ l n ~  thc targctcd cliangc and long lcrtii ohlcc~t\cc 

'Thccvtstttig facllltlcs In thc Instllirtion and zhorl comingco~~ld bc rcaliscd by t h~s  1jpc of 1, I ; ~ n n t ~ i ~  
I h;. Ihrazl :lrca rcqtlirtng attcnttoti $liould hc r\plorcd out 

'fhc planning at Ihe beglnnltig of an acadc~iilc >car would bc hclprul to dctcrniinc lhc in\( .~cliotinl 
~( ra tcg lc~  Stratcgics of cbaltralahon. gradttig and proniotion 

'I'liis is also uscful in the preparalion oracccssory Icarning inatcrials. Thc CO-curriarlar ac\ivilics 
sr~cfi as scicncc fair ficld trip. etc. can also hc carricd 0111 cCTcc~ivcly, 

In short wc could infcr that long tcrlii planning \\ill hc Iielpft~I in lhc bcctcr ~nanagcmcii~ of 
tnslruclton 

' l r ( t c . ( *  nut thr  usos (4 long tc*rt~r pl~~rrtrirrp. 
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b) Compare your unmver with the one given at the end of this unit. 

1.2.5 A format of Long term plan. 

Let us examine the proposed format of a long term plan in figures 1,2, j & 4. 

F l .  Format of long term plan regarding the general aspects. 

Levels 
of 
Teaching 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Standard No.of 
Teachers 

No.of 
Divisions 

Work 
Load Sci- 

fair 

CO-cunicular 
Science 
club 

- 

-- 

.- 

Activities 
Exhlb 
ition 

Field trip 



.- 

l 

? - 
7 

4 

> -- 
6 

7 

X 

9 

I o 

F I ~ !  3 F'ornint of' lone rcrni plan for dctnlls of Accc$cor> Icnrll~lig ri~alcr~r~ls ~n c;lch llnlt a1 cnch sln i lard 

instri~ctional strategit:~. Standards [Jnits N o  

Standard 

I 

7 - 
> 

4 

5 -- 
6 

7 

X 

9 

l 0  

Ditliiculty level 

Lcarliltig A~ds, Unrt 

Nulilbers 

Unit No. 
Easy 

-. 
Acccssoq Icarnlng ma1c.I I Is 

.- 

-- 

.-p 

-- 

. b y  
other 

.b. .- 

Difficult Pro-jects Lectr~re Ve~y  
difticult 

I I 

Demon 
stration 

Espirime 
ntation 

I 

.- 

.- 

I 



Fig. 4 Format of long term plan for the strategies of evaluation. 

Standard 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

So a long term plan will give you, the whole picture of the institution rcgardng subject. tcachcrs, 
instructional activities, accessory learning materials, evaluation strategies and cocurricular activitics for 

' . a year. So you should use the format for long term plan to plan the activities af your institution for an 
academic year. 

Check your progress 3 

Unlts 

C 

List out the important steps in developing long term plan. 

Note : a) Space is given below to write your answer; 
b) Compare your answer with the one given at the end of this unit. 

T m s  

1.3 UNIT PLANNING 

.of tests 

In long term planning, we could identify the difficulty level of units, instructional strategies to be 
adopted and necessary learning aids needed for instruction of each unit. It \has a sort of gcnerali~ed 

r------ 
Unit tests Terminal exam 

! Percentage of promotion 

Annual I % 
i 

exam All pass 

96 % 

1 

3- 
80% 

I 
. 
i 



planning. Let us see the meaning of unit planning 

Learning activity 3 

Give your own meaning for unit planning 

Note : a) Space is given below to write your answer; 

1.3.1 Meaning of Unit Planning 

WC all know that learning materials are arranged as units. There may be a number c,i units of 
instruction in a given science course. The units as in 10th standard biology are nervous co+rdination 
senseorgans, chemical co-ordination, Environment, conservation of environmental resources and Health 
science. Teaching the content as units alone have instructional value, other wise each lesson sihould be 
conceived as unrelated facts. Unit planning is a detailed plan of selected materials o r p s e i l  for effective 
instruction for a particular class. The plan you make for teaching the unit sense organs in stanhrd ten in 
an esanlple for unit planning for teaching that unit. In short unit planning involves plann 11g of all 
processes of classroom instruction. 

1.3.2 Components of Unit plan 

You have enormous experience in lession planning . But in usual teaching profession thc scope 
of Unit planning seems to be neglected. A good unit plan should have the following components. 

Introduction The introductory part involves the name of unit, grade level of students. 
of time nccded to cover the unit and the time of commcnccmcnt. 

Statement of objectives : The objectives to be realised by the completion of the uni must be 
stated in behavioral terms. These includes specific under: .an&ng. 
skills and attitudes. The details of stating objectives arc Itscusscd 
in Block 6. Unit 1. 

Out line of content This component involves important concepts in the unit, probleln to 
be solved, subject matter hea&ng and projects to be completed. 

Learning activities A list of learning activities to be performed by pupils and teacher to 
achieve the pre stated objectives is to be prepared nest. The 
approximate time required for each activity should be nmtioned 
along with the sequential arrangement of such activities. 

Resources and materials : The nest component of unit plan is the resources and material i needed 
for the instruction of particular unit. These include printed n:aterials. 
audio visual aids, list of consultants available in the con~n~ug~ity, and 
an outline of the necessary procedure to facilitate the use of out of 
class resources. 



'l'liis 1s f~nal componcnl of a unil plan. l'liis inclt~dcs :I 01' 

cv;~lu;~lion proccdurcs to dc.tcr~ninc s~ildcnl's dc\,c.lopmcnl and 
achicvcmcnl of spccific objcclivcs f'or lhc ~.nil. S I I C ~  as ~ ~ I I I / . .  1i111l 

tcs~: sumiiiarics, lioinc assignincnt writtcn ai;d oral rclmrls nncl pupil 
projccls 

Check your progress -I 

Briefly truce nut the cnmponcgnts of[# unitplan. 

Note : L .  Sl~ace is giver1 helo~v to ~vrite pour un.~~vctr; 
h) Cornpore your ~n. \~ver  with the nne given the end of this unit. 

1.3.3. Structure of unit plan. 

WC sllall scc licrc an oi~lli~ic of a unll plan A lnodcl unll plan 1s grvcn I n  scclloli ( 1 3 JI I rl 

scc the stnrcturc of a unit as sclicmat~cally prcscntcd as follows 

LJnll hcad~lie 

Objcclivcs 
Prcvious knon lccigc . 
Major problcms 
Conlcnl ot~llinc 
Conccpts 10 Ix dcvclopcd 
Vocabul:~n 
Possiblc c\:~ri~iiciils/l)c~iiotislmtions. 
Possiblc disct~snon topics 
Audio visr~al nialcri;~ls 
Arcas nccditig r~~rthcr ctirichmcn~ 
'Tcachcrs Hi bliography. 
Stirdcnls Hihliography 
Schcinc for cvalu:llion 

This is a proposcd ol~llinc for a t l r i i I  A niodcl unlt plan dcvclopcd as pcr ~hisotiiliric is gi\c11 i n  

Lhc ncxt scclion. 

1.3.4. A Model nnit plan 

tcachtng unit sliotild tx dc\clopcd as tlic ou\l~nc gtbcn In sub scctioi~ \ 3 3 Hcrc !ot~ \\ l11 \i\c 
:I modcl unit 111 l0111 standard h~olo~l\ I'hls modcl W I I I  hclp \OIL lo dc\'clop unit .lan ol \our chol(>c 

. INIT OUR ENVIRONhENT Slnndard- l0 time rcqirircd 10 Hrs 
Tilnc of coni~ncnccinc~it , (klolxr Tllrd \vcck. 

Y 



I inlcrprct scientific facts. 
'7 analyse relationship betwcen Ihc rclc~anl facts. 

?.  . dcvclop an awarcncss about tihc i i ~ c a ~ ~ s  ol conscwalion of 01s cnvironnjcnl 

4 dcvclop a posilivc attitudc towards population control 

5.  dcvclop a positivc attitudc a gainst pollut~o~i 
h dcvclop scientific appreciation 

I Kno\vlcdgc of aii~nial adaptallon 
? Knowlcdgc of food habits of anim;ils 

- 3  Knoa lcdgc about clcnlcnts nccdcd for plant grow'tli 
4 Knowlcdgc a b u t  populat~on grant h and ot cr populaitotl 
5 Knoulcdgc about basic aspccls of pollution 

I I I MAJOR PROBLEMS 

I Wliat is llic llsc of solar cncrgy i n  all ccOsyslclll ? 
? Whnl arc Ihc components in a rood cI1:tin ' 7  

3 .Why docs ciicrgy no\\- froin onc Icvcl to tlic anolhcr '' 
l Why do Rio860 chcn,ical cyclcs inipor~:inr for livine, Ixings ', 
4 How docs hutnati involvcmctit disturb ecological h:~lnncc ? 
(I What arc Ilic lclhal clrccts of pollu~ion ') 

l V C'ON'FEN'I' OUTLINE : 

Hiosplicrc - Sun. sourcc of cncrgy - green plants, Hcrbivorcs. C'arnivorcs - Autolrojrlis and 
i Ictcrolroplis - lbod chain and food web - Encrgy not\ - Hio -gco chcniicnl cycles - Eqi~ilihriuin in Ecosystem 
- Huni:tti ~nvolvcnlcnl in cco systcni - poll~~lioti. 

V C'ONC'EPFS T O  BE DEVELOPED 

I Ecology is study of animal and iis rclarioii ship with cn\ironnicnl 
1 Ecosys~cni is conipscd of biolic and abiotic cotiiponents 
1 Food \vcb is an inlcr connection of d~n'crcnl ~ o ~ l i i c  Ic\,cls 
J Tllc flow of cncrgy is an unidirectional. 
i Bio gco chcniical cvcles arc csscnlial for c~istcncc of nnturc. 

0 Human involvcmcnt lcads to ccologicnl i~nhalanccs. 
7 Pollution is liarmli~l to living bcings 

V1 VIX'ABULARY : Thc vocabi~lary sliol~ld hc grotlpcd as A R C  clc. according to ilic ordcr of sill> 
sccllnns i n  Ihc u n i t .  

A B 
~-'oll1l1ltlllll~~ 

" C' D 
Autotrophy Producers F,ticrt:y flou 

I-:cosyslcm Hct croph?; (.~'o~isr I mc rs 
Encra laddcr 

t(1ospl1c.rc 'Tropliic Icvcl I~cconiposcrs %ramid or tiunih:rs 
Food chain S;~propli~ IC Pyramid of hiotn:iss 
Food wcb 



E 
Bio geochemical cycles 
Carbon Cycle 
Oxygen cycle 
Water cycle 
Nitrogen cycle 

F 
Acid rain 
Aerosol spray proppalents 
Pollution. 

V11 POSSIBLE EXPERIMENTS/ DEMONSTRATlONS : 

1. Survey of living beings in an ecosystem and construct 
(a) food chain (b) food web (c) Pyramid of numbers and (d) Pyramid of tiomass. 

2. Make a list of human involvement leading to ecologcal imbalances in your locality, 

3. Survey of pollution at your locality. 

VIII POSSIBLE DISCUSSION TOPICS 

l .  Importance of solar cncrgy 
2. Rclcvancc of each tropliic Icvcl in maintaining ccological balance. 
3 .  Necessity of clemcnts tobc cyclcd in nature. 
4. Hazards of ecological imbalances 
5. Lethal effects of pollution. 

IX AUDIO-VISUAL MATERIALS 

1. Charts of food chain, food web, Energy flow, pyramid of numbers, pyrami.d of Biomass, Biogeo 
chemical cycles. 

2. Models of - Biogeo chcmical cycles, and energy ladder 
3. Films on - Nature, and pollution. 

X AREAS NEEDING FURTHER ENRICHMENT 

1. Ecological problcnis in Kcrala. 
2. Pollution-a world wide problem 
3. Nature of human involvement leading to destruction of ecosystem. 

I 

XI TEACHERS BIBLIOGRAPHY 

1. Odoum, E.P. - Ecology 
2. Verma - Environmental biology 

XI1 STUDENTS BIBLIOGRAPHY 

l. Science magazines 
2. Science articles 

XI11 SCHEME FOR EVALUATION 

1. Home assignment 
2. Quiz 
3. Students project a) Survey on an ecosystem 

- b) Survey to realise causes of pollution 
4. Unit test. 

< 
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This is a inodcl unit plan for the lcaching unit our cnvironmcnf 

Check your progress 5 

Develop unit plan for a unit of your ch'oice 
Which all aspects will you include in the plan ? 

Note : a) Space is given belo~v to write your annuer; 

b) Compare your unslver with the one given at the end of this unit. 

1.4 LET US SUM UP 

This unit has discussed the important aspects of long-term planning and unit plannink The 
structural aspects had been gven more importance. The main points are 

1 .  Long term planning involves the planning of teaching for an year or more, involving aspec s such 
as teachers, students, levels of teaching. teaching units, time allotted at each standard instructional 
strategies, accessory learning materials, scheme of evaluation, grading and promotion and co- 
curricular activities. 

2 .  Long term planing must be done in each subject separately. 

3. Long term planning would help in achieving the targeted change. 

4. A unit plan is planning of teaching a unit which includes components such as introduction, 
objectives, content outline, learning activities, resource materials and evaluation procedures 

5 .  The illustrative model unit plan acts as an outline for unit dcvelopers. 

Check yourprogress : Possible ansvers. 

1. I-ortg term plunning involves components such as teachers, -students, content and aspecl's of 
teaching. The number of teachers in each subject, number ofdidsions, levels of teaching, dime 
allotted for each standard, instructional strategies, co curricular activities, scheme of evaluation, 
grading and promotion. AN h s e  compmrents 4 to be brought together in each subject to 
design a plan for the whole institution. 9T 

2. Long term planning helps to explore the ficilities available and additional requirements. 's.:Pffe 
thrud areas, instructional strategies, strategies for evaluation, CO-curricular activities, etc. can 
be developed in advance using a long term plan. 

3. 1,ong term planning has four steps. 



i) Meeting of each subject council. 
ii) Preparation of un outline schedule for long term plan. 
iii) Discussion on the proposed schedule. 
iv) Discussion on facilities and necessities of the school and develol the final plan. 

-1. A teaching unii should have an introductory part to deal with the topic, level and time required 
for its instruction. Objectives are designed according to the content of the unit the resource 
materials required should be selected according to the learning uctivities needed for the unit. 
Evaluation procedure is the final component ofthe unit plan. 

5. While preparing U unit plan the follo~ving aspects should be included. They are objectives, 
previous knowledge, mujorproblems, content outline, concepts, vocub~~.'ary, possible experiments, 
demonstrations possible discussion topics audio visual materials, area needing further 

enrichment, teachers bibliography, students bibliography and scheme for evaluation. 



Contents 

?. 7 Aspccts of lesson planning 

2 2.1 Mcaning of lcsson planning 
7 2 2 Components or lcsson plan 

2 2 2 1 Slatemcnt of llic toplc 
3 3 7 7 Ohjcc~tvcs of the Icscoti 
3 7 ? 7 O L I I I I I ~ C  or C O I I I C I ~ I  

? ? 1 4 Instrticl~on;tl ~iiclliodc 
7 7 ? 5 proccdrlrc ior c\ alu:lt~on 

2 . 2 . 3  Stcps in lcsson plannin~. 

Divisron of lcssons froin Units. 
Identification of objcclives 
Dctenninarion of prcvious knowlcdgc 
Dctcrniinalion ~f contcnt outlinc 
Sclcction of lhc instructional niclliods 
Dclcrmination of Ilic nalurc of Ic:~rning actlc~tics 
Sclcction of malcrt:~ls and rcsollrccs 
Sclcction of c\,;~lu;~tion proccd~~rc 

2.0 OBJECTIVES 

C'omparcd 10 long tcrni planning and unit planning, lcssoti planning has lnorc in~portancc i n  
dally teaching. In this unit you will gcl the dclails or various aspccls of lcsson planning. 'I'his unit \ \ i l l  
also givc dctails ofnlajor colilpncnls ofa Icwon plan. crilcria for sclcctitig Icssons. stcps i n  prcparlng ;I 
Icscon plan and an illustralion for dcvclopin~ n Icsson plan 

At tlic cnd of this unit you wi l l  hc ;~hlc to 

* icic.nlify thc iti~porlancc of Icssori planning. 
$ identify tlic components of a lcssoli plan. 
* slalc llic slcps in lesson planning. 
X dcvclop Icsson plans for tlic contcnt in biology syllabus. 

2.1 INTRODUCTION 

WC havc alrcady disciisscd thc lmporlnnt aspccls of long lcrtii planning and un~l  p l a i i n~n~  In  I I I I I I  

I 0 1  tliis block Fl~rtlicr scal~ng do~tii ofa untl plan {cad< lo a Iescon pla~itiltig YOU know tlic ;Itlinl~nl nl 
Lnon lcdgc na!s and tnmns to knowlcdgc tncrcasc ctn! nlicr dm So thcrc ~ 8 1 1 1  I l c  chnngc I I I  1 1 t ~ .  nl1ltscj\ 
rn I-, ~~~str~rc-lctl :tl~n  or^ p :  1 I l 1 1 1 c  riclr~clto~i As a cc~cncc 1c;1r.l1g.r \otl 
S Iiottl~I \ (%It - ( -1  . I I I ~  O I V . I I I I / C  G [ I I I , I I I I ~ \  I I I L ~ ~ I I O ~ \  ,111d 111:1lcr1~1l~ tor c 1;1\\roon1 ~ti<Iritcltot~ A% :I q ~ t - 1  t. IL*,!, 11, I 



'I 
you should sclcct arid org;~ni/c suitahlc . c tcrials for classroom instruclion. \ls~~i~llv. wc 
dividc thc contcnt of a unit as diffc,rcnl Icssons. So it is csscntial to plan for ~ ~ c h  Icsso~i for ckcll\ 'c 

L instnlction. The format of lcsson plan has lcss importance. But the originalily in thinking and thc 
cfliciciicy in planning by tlic teacher has. niorc iinprtancc, as i t  directs hini to Jcntifjl niosl cflcclivc 
proccdurcs for achieving thc aims and objcclivcs of llic Icsson. 

We \ \ i l l  scc thc important aspccts or Icsson plan and an illustrative mwicl lcsso~i plan In t h ~ s  
tmit. 

2.2. ASPECTS OF 1,ESSON 1'1 , A N N l N G  

In this scction you will gel Ihc various aspccts of lcsson planning iq*cluding thc n\c:in~ng 
cotnponcnts and stcps in lcsson plannins We havc to sc6 tlicsc aspccts onc by arc. 

1,errrning Activity. l 

(Sivtg the meuning oflrsson plr~nnirrg 

NO~PS : U )  Spu(.o i.v givc*n. for your uns~ver 

2.2.1 Meaning of lesson Plannine 

You know Ilic s!illabus conslsls scvcr:~l i~nits Each of SIICII ilnits nccds sctc.r;~l hours ~ I - I ~ S ~ ~ - I I L . . ~ I ~ I I  
Lesson plan is a plan of activitic.~ uhlch \ \ i l l  hc sclcctcd and organized to acliicr : prc slalcd olyccl~\cs 
\\;thin thc itcln o f a  Icsson. So~nc or our leachers have lcsson plan in ihcir n i i ~ ~ d .  Hut IIIC co~\sla~il 

4 advanccmcnt i n  scicncc and scicnc-c: conlcnl riiakc i t  ncccssary to rcvisc tlicplari ycz,- artcr !car 111 dcl:liIcd 
nianncr. Most of tlic educationists :Ire of the view that daily lcssoii plans arc vital ro hoth cxpcricncccl :,lid 
kginning tcachcrs in improving I lic~ r (caching cfficicncv. 

2.2.2 Components of lesson plan. 

WC arc familiar with Ihc compncnts of lcssoii plan. Tlicsc includc tlic I;~lloning ilcins such 0s 
stalcnictit of the topic. Obicctivcs cconlcnl oi~llinc, proccdurcs of instnlction and c\ ~lualion of llic Icsson 
Lct us scc llicsc components one by onc. 

2.2.2.1 statement of the topic 

Tlic statcrncnl of llic lopic can hc done in diffcrcnl ways. I t  can hc as a gcncral licading :IS ;I 

priuciplc, concept or law. Say Tor c.u:i~iil~lc Ihc ~nlroducton lcsson on our cnvironmcnl can hc sl;~l~.d ;IS 

'Ecolocy and Biosplicrc' of "Ecosys~cm" or 'liv~ng kings arc closcly rclatcd to ~ i o t i l ~ ~ ~ l i g  I I I ; I ~ C ~ I ~ ~ S '  or",\11 
ccosystclns consists of a11 colnponcnls in harmony". 

1 

2.2.2.2. Objectives of the lesson 



'I'hc objcctivcs shoilld bc at difTcrcti1 Icvcls, such as kno\vlcdgc. undcrstanding api,lication and 
s k ~  l l  13111 all c;~lcgorics of ol~lw~ivcs will no1 co~ilc undcr ;l s i n ~ l c  Icsson. I ,one rancc objcrl itcs sui:h as 
sc~cn~il'ic alliludc musl havc a placc in Icsson. i t  could bc rcalizcd ovcr a long pcriod ol' instruclion. 
(Inclructional objcctivcs arc kl~sci~sscd in Block 6 Unit I . )  

2.2.2.3 Out line of Content 

'I'lic oullinc of conlc~il shol~ld ;ICI as g r ~ ~ d c  to 11ic Icachcr. 'I'lic nalurc of corilclir dt lcrniincs lhc 
n;llurc> of lcarnirig aclivitics 'I'lic coti~cnl also is based on ol?icc~ivcs say Tor cxamplc i n  :I Icsson on 
cn\,~ronmcnl s111dcnls nccd rcscarch. suwcy and invcs~igalio~i 10 undcrsland Ihc prohlc~r laid I,y lhc 
Ic,sso~\. 'I'lii~s this contclit hc lp  to rcali/.c tlic ol?icctivcs 

2.2.2.4 Instructional methods 

WC arc usually practlstng a numlxr of ~nstruct~onal nicthods Anlong them thc Iccll rc mctliod IS 

doni~nallng Lccturc rnctliod has lcasl scope in lcach~ng sclcncc This may happen bccausc many of us 
do nol try to tnakc a l~s l  of nicthods or proccdurcs Tor Icacli~ng our dally lcssons Such an ad\ancc 
plann~ng \\oi~ld hclp to undcrsl;~nd wlicllicr tlic nlc~hod IS  su~lablc to ltlc conic111 and lo rcalwc lhc 
ohlc,c-t~ccs 

'I'hc following fac~ors arc. tlic dctcrm~nanls of appropriate mclliods. Thc objcclivcs . conlcnls. 
personality oTtcaclicr and naturc of tlic class. 'I'hc sclcclion may bc for a singlc method or morc froni thc 
p,roilpofmclhods slich as demonstration. discussion, prohlcni solving. niodificdproblcni solvin:) laboratory 
olxn-cndcd cxlxrimcnls. casc studv. Icclurc niclliod. ficld trip rcscarch and projcct mclliods 

2.2.2.5 Proceclure for evaluation 

Yoi~ know. cvalualio~i is tlic inlcgral part oT inslruclion. Evaluation in Ihc class room w111 lx 
I~clpl'nl to dctcrnlinc tonhat dcgrcc. Icarning occurs. 'I'hcrc arc a varicly of nicthods uscd for InIs purlwsc 
'l'ilc ipcstions ans\ccr by sludcnts. questions from 11ic.ir pas. llic olhcr rcsponscs. and carcfr~l f,hscr\:~t inn 
or sludcnls arc also useful for cvnlualion 'I'hc v,riltcn reports as wcll as oral rcsponscs wo~~ ld  :ICI ;IS I I IC  
wr~rt-c of cvalualion. '['Ii~s part is vcn. inlporl;~nl. as Ihc a~iiounl oT Icarning wcurrcd would have dtrccl 
role on subscqucnt Icarning. An csamplc is Ihal a sludcnt who docs 1101 know addition princ~plcs V I I I  no1 
bc ahlc to calculate the cost of two things cas~l!.. 

 not^*,$ : 11) Sliucs i s  given jar your  c ~ t i s ~ r ~ ~ r  

h) ( b m p ( ~ r c ~ y n u r  crns1vc.r ~ v i t h  f h r  otiu givc~n t ~ t  the c0tirl ofthis rrtrit. 



2.2.3 Steps in 1,esso11 Plannir~g. 

WC liavc already sccn thc coniponcnts ofa lcsson plan. Now Ict us sec tlic stcps througl~ which 
a lcsson plan is k i n g  dcvclopcd. At tlic beginning part of this unit we foul;cl that Icsson plannillg is 
scaling down ofa  irnit plan. So a Icsson plan would takcs its origin fron: a imi: plan. Lct us scc steps in 
lcsson planning. 

2.2.3.1 Division of lesson from units 

In Unit l of this Block, WC liavc discussed a unit plan on llie tinit our cnvironnicnl. Each oTs11ch 
L units consists of many lcsso is. So the first stcp is the breaking down of lcssons froni a unit. Wliilc I:lking 

a lcsson from a unit dcp G&? 1 tlic lc~igtli ofthc contcnt, conccpts 10 bc dcvclojrd and rcqi~ircd Ic:~rninl: 
proccdurcs should k takcri into considcralioli, l'hc unit our cnvirotiliic~iI ilivolvcs ICSSOIIS SLICI I  ;IS I31osplicr~. 
food chain and foocl bvcb, Encrgy Ilow, biological pyramids. bio gco chcmical cyclcs - C'arhn c.!c'lcs. 
Nltrogcn Cyclc. Watcr c!;clc. o s \~Cn  cyclc Ralancc in Ecosvslc~n arid pollution. 

1 I,ur~rning Activity 2. 

Select Iecv.vons from u uttif of your choice. 

N o t ~ s  : a) .Spucu i s  given f i r  your rmswer 

2.2.3.2 ltlentification of objectives 

.A Thc sccond stcp in lcsson planning is ddcrniin~ng tlic scope of tlic Icsso~ 'I'lic scow of I~>c;.;on ~n 
turn hclps to dctcrininc thc objcctivcs of tlic Icsson. 'I'lic ohjcctivcs of tlic Ic.c:;on \rould bc. Iiclpl~.~l 111 

dclcnnini~ig Ihc following stcps of lcsson plann~ng. 

2.2.3.3. Determination of 1)wvioss I<IION letlge 

You know that lcarnlng or ncu tlilngq sliould bc bascd on thc old oncs ' I  hat l \  thcn Icarn~nz of 
anythrng rcqutrcs. sornc prcviouz lcarntng T h ~ s  tn turn act as prcvtous knowlcdgc Sa:, for c\nmplc Tor 
lcarn~ng thc lcsson B~osplicrc K no\\ lcdgc about adaptal~ons, coniintm~t! l~fc 0% dlil~nals and t lic~ r I ntcr 
rclat~otis arc ncccssan 

2.2.3.4. Determination of content outline 

As a lirst stcp in lcsson planning. \\c dividcd a unit into Icssons. I - cncli lesson. 1iic.n t l~c 
sclcclcd contcnt sliould bc arrangcd as conccp~s or principlcsor laws 'For cuanipi~ hiosplic~c I <  C O I I ) ~ ) S C ~  

'U 
of 111 in? ;lnd nonliving niatcrials 



2.2.3.5 Selection of instructional methods 

'flic ncvl step is tlic sclcction of suitable nicthods of instruction Inslructional nicthod mcans 
proccdi~rc adopted for instruclion. Instructional mclhods should hc based on thc tlaturc of t l~c  ronlcnt or 
~l ic  Icsson. Say for cxaniplc ~ h c  lcsson on pollu~io~i can bc instn~ctcd using discussion, prohlcm solving 
and youp invcsligation mc\l\ods. I,ikcwisc w~it:~hlc Inclhods call bc sclcclcd accordinsly. 

2.2.3.0. Determination of the nature of learning activities. 

The naliire of content and instri~ctional method dctcrlninc tlic nature of Icarning idivilics. 
Lcarning actidtics nicans sclected activities nscd for learning. A variety of learning activitres can bc 

\ 
involved in an instn~ctio#~nictliod. For cxatnplc Ihc instructional nicthod problcni solving can includc 
Icarning acli\,itics like obscntalion: discussion, cspcritncnlation, verification ctc. Thc sclcclion of Icrtrtiing 
aclivirics also dcpcrids on tlic facili~ics availnhlc. l?crsotialitv of tcachcr and natilrc of stirdcnls 

2.2.3.7 Selection of materi;~ls nntl resolrrces 

'Teaching of each Icsson nccds certain acccssaq Icarning tna~crials. Tlic nunihcr and \,;~ricly ol 
stlcii lnatcri;tis will dcpcnd upon ~ h c  nature of con~cnl, instruc;lional mcthods and Icarning acllt ~lics Ss? 
for csatnplc, a lcsson on pollution nccds rcsourcc lnatcrials si~cli as pholograplis, charts and films Dirccl 
ohscn,;~tion and surccy also will bc uscfi~l. So ccrl;~tn comniunily rcsoilrccs arc also ncccssary l'oi cllilclivc 
~nslnlzlion on pollution. 

2.2.3.8 Selection of evitlrli~tion procetlure 

'l'hc final step of lcsson planning is sclcc~inti ofcvalr~a(ion proccdurc You know, proper c.vnluacioti 
1s csscntial to dctcrminc [tic dcgrcc of learning IJsually wrc cvaluatc learning h? lhc tialrlrc nl'prlf~ll 
rcslmisc. 'I'hcrc arc many tnctliods of cv;iluation I'or classroom Ic.arning. I t  is Ihc tcachcr. n h o  h:ls tlic 
nghl 10 sclcct tlic appropriate proccdrlrc w ~ i t l i  rcslxct to tlic studcnl and thc conlcnl. 

( %ack your progruss 2 

N:)tc*s : (1) S p w ~  is given for your c1nsrvc.r 

h) C'i,mp~re your anslvtPr ~vitlr the onP given ut the mJ of this unit. 

A tnodcl (o illilstratc Icsson planning 1s givcn below, 
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Topic : Ralaricc in  Ecosyslc~~i 

- 5  1 -  

Standard - X 

OBJECTIVES 

Tlic pi~pils will hc ahlc lo 

I Hccall Ilic nici11111ig ol' ccosystcni. n:l~ur;~l rcsourccs. csploilation of n;~turc. ;~nd cqur l r l > : l u ~ l r  ol 

naturc. 

2 .  Idcnlify thc ncgativc cll'ccls of ovcr popi~lation 

3 .  I>cvclop positivc atlitudc towards conservation of nature 

Previolrs knowletlpe 
C 

I .  Prclirni nary knowlcdgc about ccosystcm 
7.. . Knowlcdgc about intcmctiotis bclwccn ani~iials and thcir surroundings. 
3 .  Knowlcdgc about hazards of ovcr population 
4 K no\vlcdec of cnvi rontncnI:~I dcstrt~clio~i. 

1 Content out line :- 

Tlic Icsson bcgins w i t h  thc folloning statcmcnl. Though we arc c~nploying advancc tcclinology 
and fcrtilizcrs. tllc ratc of production dccrcascs ycar aficr ycar. 

Aftcr analysing this statnicnt thc follo~ving conccpts will be discuss~.ii 

I .  1,iving bcities in a particular localitv maintain an cquiliobriuni bp n r:ans of ~tistn~clion 

? Euplo~t:~t~oti oTnati~rc and natural rcsourccs d~sturb thc cqurlrhr~un. ) I  nalurc 

3 Chcr population and tcclinological dc~clop~iicnts lcad to ccological unhal:~ncc 

Instructional methocls :- Group investigations is the rnajor incthod alo~ig nit h discuss~on and 
lccti~rc nlctliods. Tnvestigation should bc guidcd and dircctcd to understand thc conccpls \\cl1 r l  licld 

'I 
trip is to bc conductcd to si~rvcy thc disturba~icc. that havc bccn ~iiadc by hiunan Ixings 111 an ccons~~stc~~i  
Thc observations rvill be concluded in the sirbscqucnt class pcriods. 

+ Learning Acti~it ies :- 

The learning aclivitics including qucstionrng. discussing . observing . anal!.srng and cupcr~mcii l~n~ 

Materials ant1 Reso~rrces :- 

Accessory Icarning niatcr~als such as charts. ncws clips. photographs and f~lnis vriII k used 

Com~nunitp rcsoilrccs sirch as pond. rivcr and forcst also uscd to ~nvcsligalc Ihc tialilrc and 
causes of ccological inibalanccs. 

Through 0111 tlic Icsson. the cvlouation is to Ix d o n ~  by obsc.wing ~ I N .  nali~rc of p~ lp~ l  I~-S~C)IISI' 
'r 

'I'c;~chcr bvil l  give gl~idancc fnr  tlic ~nvcstr~alion and dircct the disci~ssio~i r.I1.:~n\\.1i~1c ihc ic;lill~*l 1 1 1  

c\.aIt~;llc studcnts ability to tiiakc ohscnat~on ;~nd dran infcrcnccs. An:iIysis ~.fs~urlncis oplljlnljs rir~rit~? 



d~sc~ssion will hclp lo cvalualc scientific :~ltiludc such as open mindcdncss. judgcnlcnt abiulity \I illingticss 
10 I r y  cxpcritiic~ils cIC. 

Thcrc will hc ofcourse some slow lcarncrs In a ~niscd ability class. So renicdial work for tllosc 
who do not attain learning upto espected level has to bc made. The points of dificulty can tk- identified 
through evaluation. (The details of remedial teaching is given is Block 6 U8) 

2.4 LET US SUM UP. 

In this unit, WC have tried to scc the details of daily lcsson planning. the focus was parricul:lrl! 
on Ihc ncccss:lr! slr~~clurc of Icsson pl;ln. 'I'hc ti1:1111 poi~ils ;1rc ;IS f o l l o ~ , ~  

l 'l'hc n1:Ijor conipnclits ol' lesson pl;ili ;ire. stalctncnts of Ihc topic, objcc~ivcs. conlc~.: ot~ll~nc. 
inslr11ction;ll tii~tliod. ;111d C \ , : I ~ I I : I I ~ O I ~  proc'~'(1urc. 

? 'I'hr:csxn~i;ll steps in  Icsson planing arc dlvlsion oflcssons idcntific;~lion of ohjcctivcs. dc~tcr~iiin;~l~on 
ol' prcvioos knowlcdgc ol'con~cn~ outline sclcctions of instn~clional methods, learning activilics. 
rcsoilrcc tnatcrials and c\~alulion proccdurc 

l. 771e mujor c~nnil~mants (,1'I(.ssrm plun arr : 

clivi.vinn c$ lrssnn from unit. 

i~h*ntrfit.utinn ofohjur.tivc#s - tlrtrrrnittr s c * q ~ r .  f,f Io.\.~rrrr. 

clf~trrniinution ofi)ruvinus knn~vlt~tlgc~ 

1)~trrrnitrrrtinn of c.ontPrrt nutlinrj. 

.sr*lr*r.tion f,/ irr.\fructionc~l mr~fhor1.v 

rlr~trrtnitr~ tlrr trrrturr (g l~crrtrirtg ~c.liviti(*.+ 

.V~Ictinn (,/ tnatc~riu1.v urrd rc.snurccO.v. 

S~ l r r~ t i nn  of ~vulur~f ion pror~rluro. 

'I'hc st~cccss o f t cach~nb~  dcpcnds on planti~ng. Hriclly explain rhc dill-crcnl lypcs of pl:11--,in8 and 
their advanlngcs in tcaching biology. 

Notr0.v : (I) No spocr is givm for writing t l f ~  ( I N S I ~ ~ I * ~ .  

So you shnuld prrpurr! your utr.vjuc*r in st.pcrrtr#r* s h ~ ~ t s .  
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BLOCK3 PEDAGOGICAL ANALYSIS OF SECONDARY SCHOOL 
BIOLOGY 

U nit. l Principlcs for Pcdagogical Analysis 

Unit 2 Illustralions of Pcdagogical Analysis. 



BLOCK 3 PEDAGOGICAL ANALYSIS OF SECONDARY SC1100L BIOLOGY. 

BLOCK INTRODUCTlON 

Thcrc arc two units in this block. Unit I dcals with principlcs ft3: prgogic~l analysis and Unit 2 
dlscuss illustrations of pedagogical analysis. 

In Block 2 WC havc discussed planning for tcaching. Pedagogical analysis is thc succcding stcp 
of planning. WC havc to analysc thc pedagogy, so that w:: could idcntify thc hiddcn conccpts sub conccpts. 
ncccssary cxantplcs, tcaching stmtcgy and problcntatic situations whilc tcching thc contcnt. 

In Unit 1 WC arc going to scc thc principlcs for pedagogical analysis. 

In Unit 2, WC will discuss two illustratiolts of pedagogical analysis, using sclcctcd contcnt arca or 
secondary lcvcl biology 

Thcx hvo units togcthcr \will givc you a clcar picturc of pcdagogcal anal\.sis. 



UNIT l PRINCIPLES FOR PEDAGOGICAL ANALYSIS 

Contents 

1.0 Objcctivcs 

I .  I Introduction 

1 . 2  Pedagogical analysis 

1.2.1 Pcdagogical analysis - mcaning. 

1.3 Pcdagogical Analysis - Principles. 

Mcta cogrution 
Idcnt6tcation of tcaching stratcgics. 
Contcnt Analysis. 
Idcntiftcation of attributcs. 
Escmplar planning 
Idcntiftcation of problematic situations 
Mcdiator planning. 
Anticipation of crrors and prcvcntivc mcasurcs. 

1.4 Lct us Sum up. 

1.0 OBJECTIVES 

In this unit you will scc thc important principlcs for analjzing pcdagogy. At thc cnd of this unit 
you will bc ablc to. 

* idcntlfy thc important principlcs for analjzing pcdagog 
* idcntlfy thc stcps in pcdagogcal analysis 
i apply thc principlcs for analjzing pcdagogy in tcachng biology. 

1.1 INTRODUCTION 

In your daily tcaching, thc lcsson plan has high importancc as WC havc sccn cari,cr. Whilc 
planning a lcsson wc must havc to analjzc thc spccific contcnt arca of that Icsson. You all know that 
thcrc arc diffcrcnt tcchniqucs for analjzing thc contcnt. Each of such tcchmqucs should b:: bascd on 
appropriatc principlcs for analyzing thc pcdagogy. It is hopcd that propcr understanding of this unit will 
hclp you to, analjzc thc contcnt morc casily and systematically. 

1.2 PEDAGOGICAL ANALYSIS 

Pcdagogical analysis may bc a ncw tcrrn for you. So first of all WC shall discuss thc meaning of 
pcdagogical analysis. Thcn WC shall discuss thc important principlcs which arc thc csscntial clcmcnts of 
pcdagogical analysis. 

1.2.1 Pedagogical Analysis Meaning. 

Analysis of pcdagogy is not a ncw Iccllniquc. But thc ncw tcrrn pcdagogical anal!,sis is a ncw 
tcrniinolog~ for a vcry old approach. Hcrc pedagogy mcans, a conlcnt arm, which is to bc ~llstructcd in 
;in! class. Say for csamplc, thc contcnt arca for cighlll standard biology can bc tcrnlcd as cight standard 
bio1cg.v pcdagogy. So any givcn contcnt arca for any gradc lcvcl can bc pcdagogy for thc particular gradc 
Icvcl 



Wliilc prcpari~ig Ilic lcsson plan, W C  should a~ialyzc tlic given contcnl, for lhc sake of dividing 
thcni as lcssons. WC liavc alrcady discussed tlic details of lesson planning in Block 2. U 2. 'I'his unit 
specially dcals with onc activity of lcsso~i planning, ic. analysis of tlic contcnt. 

You inay idc~ili[v tlic ncw tcrlns. iacls. conccpts and principlcs in a lcsson wl~ilc you i i n ; ~  1y1.c tlic 
contail. But now with tlic identification of tlic tcrlii pcdagogical analysis tlic dcpth and hrc;~lli of the 
analysis of tlic contc~~l  has incrcascd to a grcatcr cstcnd. l'his analysis will hc!p llic tcachcr to ~~ndcrsland 
Ihc csscnlial clc~ncnls of tlic lcsson and how thcsc clc~ncnts givc risc to conccpts. Hc should :rlso gel an 
insight about thc application ofthc hidden conccpt :v ncw situations. Such a thorough analysis cuposing 
all the essential clcinc~its in Ilic Icsson such as cspcrimcnls, rcialed thcorics, rclatcd principles, atid 
rclatcd opinions is ncccssar?; for niastcry Icarning Thc tcachcr who analy~c tlic pcdltgog!. in  si~cli :i 
dcpth. will bc ablc to know tlic pros and cons of tlic contcnt. 

So in csscncc, pcdagogical analysis can bc said as thc csscntial input for Ihc tcaclicrs which 
may iticludc tlic lists of all cspcrimcnts, all rclatcd principlcs, all rclatcd opinions atid all rcl;~tcd rhcorlcs 
ticccssary for niastcr?; Icarning. A tcachcr could prolnotc mastcry only if  hc has all Ihc ncccssan inli?rrnalion 
 bout all thc csscntial clcmcnts of tlic contcnl to bc instructed. So thoroogli analysis of tlic c;lcIi of thosc 
clc~ncnts is ncccssary. 1Tany clcmcnt is missed. mastery docs no1 occur. As tcnclicrs !,ou shnr~ld ~n~t:r~inl i~c 
all principles of pcdagog~cal analysis. 'I'hcsc principles arc dcscrilxd in detail 111 sul? scc1it)n I ;IS 

fo I I OM's 

Check your progress I .  

Expluin hriejly, hhnru (1oe.s pe11~1gop'cul antr!vsis promote mu.vtcry l~purnin,y. 

('hrck ynur p r o r e .  7. 

N0tr.s : U) SIIUCP is given for your unsrwr 
h) (-0n7l1urc) your unstv(>r with firp o l i ~  given r~ t  rho rnrl nf this unit. 

WC liavc already drscusscd thc nican~ng or pcdagooglcal analysrs Aiid no\\, \\c slial l d~sc-i~cs tlic 
Irnpor~ant prrnclplcs of pcdagoe~cal anal! s ~ s  All tlic pnncrplcs arc cquall! ~tiilw>rt:~nt \\ 111 lc ; ~ n . ~ l \  / I  112 I Ilc 
pcda!zog\ 

1.3.1 Metacognition 

' I  111s I$ the f~rst prlnc~plc orpcd:igog~cal analys~s Mctacognttlon 111~~-11is In 1\1io\\ 110u 10 c ( \ ~ I ~ I w  

I lic dcta~lc O S  c o p ~ l t ~ \ c  dccclnp~i~c~it \\;I< d~scusscd b! us In the t3loch I 111111 l ( c~t1.1111 ~t( t i l~~~o~i , t l  



iispccts to cognitivc growth and conccpt attainmcnt will also bc discusscd in Block 4 , Units 1 and 4.. 

WC havc alrcady sccn that our cognitivc structurcs assirnilatc thc familiar cxpcricncc and should 
strivc to accommodate ncw cxpcricnccs. Onc cannot accommodatcd thc ncw knowlcdgc, till it 1:; linkcd 
with thc csisting knowlcdgc. Hcrc as a tcachcr you must know your studcnts cxisting lcvcl of knowlcdgc. 
Thcn only you could hclp your studcnts to cognisc ncw inforriiation. Say for cxamplc WC could not tcach 
about cornputcr programmc to a studcnt , who docs not know what is a computcr. 

In ordcr to dcvclop thc cognition of your studcnts, you should dcvclop thc ncw information on 
thcir csisting cxpcricncc. So you should know how to link thc ncw information with thc cxisting oncs, ic, 
you should know how to cognisc your studcnts. 

Learning Activity l 

IVhut techniques are you using in classroom to connect new information with the existing information. 

Notes : a) Space is given for your answer 

b) Compare your answer with the one given at the end of this unit. 

You may havc wittcn, that qucstioning and narrating incidcnts arc thc tcchniqucs usually I loptcd 
in classroo~ns for this purposc. Ofcoursc, probing qucstions and narration of incidcnts arc two commonly 
uscd tcchniqucs in this rcgard. Along with this you should do othcr tcchniqucs such as, listing of studcnts 
cxisting cxpcricncc, protiding cucs, showing a diagram or a modcl or actual objcct, group discussion 
proiiding rcal lifc situation or vcrbal cxplanation of thc situation arc cffcctivc. 

What cvcr tcchniquc may bc schcdulcd, you should first understand thc dcvclopmcntal stagc of 
studcnts and thcir prcvious knowlcdgc. It acts as a platform, only on which WC could do thc {urthcr 
analysis of thc pcdagogy. Now wc pass on to thc sccond principlc of pcdagogical analysis. 

1.3.2 Identification of Teaching Strategies. 

WC havc alrcady discusscd thc first principlc of pcdagogical analysis, which cnvisagcs t : ~  it you 
should know how to cognisc. In addition to thc facts cxplaincd in thc first principlc. Thc dctails of thc 
folloiving principles also arc csscntial for mcta cognition. 

In thc sccond principlc you should idcntify thc tcaching stratcgy. Suitablc tcaching stratcgy can 
bc sclcctcd by anal~zing thc pcdagogy of lcsson and Icarncrs. 

Thc lcsson can bc of various tqpcs. In a singlc unit itsclf, thcrc can bc difFcrcnt tqpcs of Icssons. 
Thc maior types of lcssons arc lccturc Icssons, cspcrimcntal Icssons. discussion lcssons demonstration 
I<-ssons. laboraton lcssons and ficld study lcssons. Now thc qucstion ariscs that how do wc idcntify thc 
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[\pc ol Ihc Icscon ' j  WC cliould s~niply ai ial j~c Ihc pcdagog~ to ~dcnllf? thc ini\,rinallon prccctil 111 Ilic 
coiilcnl. whrcli rn turti helps us to idcntrf? tlic {\pc of thc lcsson 

C 

Supposc, for cxa~nplc yoil arc going to [cat h thc i r r i ~ t ,  hcrcdity and variio.i?n'. 'I'lic iiitrodi~ctroti 
lcsson in tlic imit can bc taught through a lcctirrc type Icsson. Thc lcsson on !aws of hcrcdity call Ix 
tairght tliroirgh discussion, Icsson on nionohybrid ratio and diliybrid ratio can bc taught through 
cxpcrilncntal niclhod. ficld stud!; and obscwalion \vould liclp?ou to concludc Ihc unit 

Along with thc types of Icsson. Icancrs also arc tlic dctcr~iiinilig factor of tcachirig slmlc.-e!, Sn 
whilc sclccling the strategy, y011 should take care of lcarncrs incntal ICVCI: lhcir awareness i n  the prt~:cs~ 
of scicncc and tlicir atliti~dc totvards scicnlific inquiry. lfyou would not considcr. l!ic a lmc  aspcl.; \ \  hilc 
sclccling the teaching stratcgv. maslcn lcarning will not ciccur. 

Sa? for cuaniplc, you cannot Icach the unit hcrcby and varratron to thosc who don'l hno\\ lhc 
bas~s of gcnclrcs Tf!our stltdc~lts arc un aware of thc proccss of sctcncc yoir col 1.1 1101 sclcct c\prlnicnt 

I 

and field study 

So in esscncc. both. lypc of Icsson and Ic,irners a!.- dctcrnilnants of tcacl~ing stratcgics 

Check your progrePs.s 2. 
4 

Rring nut the inipnrtmi~tf(~ctor.s influrncing rnetucognition and srlectinn r,f tt*ut.hing .str(~tr/,kri~*.\. 

Notos : (1) ,Space is given for your uns,vLv 
h) Chrnpure your uns1vc.r with the ono given ut thr c)n(l this unit. 

1.3.3 Content Analysis. 

Now \VC shall pass on to the nest pririciplc of pedagogical analysis. Aflcr Ihc idcntificat~on of 
tcaching stratcgy ?oil should analye rhc contcnl of thc Icsson. Thc inain purpose of the content analysts 
is 10 identify thc niajor co~iccpts ofihc Icsson. So whilc anal?zing thc contcnl. yc1: slioilld CoIiccIiIralc 10 

bring out major conccpts: you know tliat what a coiiccpt is. A coiiccpt is ~ h c  major id~il of I ~ C  ~ i \ ~ : n  
coiilcnl arca. In ollicr lvords. a conlcnt arca is dcvclopcd on thc basis of an idea iranicl! conccpr 

Suplmsc, for c\amplc you arc going lo tcacli llic Icscon licrcdrt and \cr~ollon \nu zl1011ltJ 20 
through Ihc contclil of Ihc Icsson and tdcnl~r! tlic concepts in tlic Icscon arc :icrcd~i\ \:rrlnllon . ~ n t l  
gciict~cs 'I'hccc conccpts call bc further c\plalncd as follo\rs 

C'oiiccpt I licrcditv is transniission of characteristics froni parents to ~ h c  oll'spring 



Conccpt 3 gcnctics is thc study of hcrcdlty and variation. 

L.~urning Activity . 2 

Consider that you are going to teach the lesson, law of inheritance to standard IX SL irdents. 
Anulyte the content und bring out the mujor concepts in the content. 

Notes : a) Space is given for your answer 

We have seen the necessity of content analysis as to identlfy the major concepts in the c-ontcnt. 
Identificdtion of concept is important in the sense that our students are required to internalize the c.?ncepts 
through learning. Now we shall pass on to the next principle of pedagogcal analysis. 

1.3.4 Identification of Attributes 

This is the fourth principle of pedagogical analysis. We may know how to identify the major 
concepts and now you should analyze the concepts further to identify the subconcepts or attributes. Sub 
concepts or attributes means the essential elements or essential parts of the concept. Say , for example 
consider the concept 'two wheeler'. In order to differentiate a bicycle from a tricycle you should know the 
csscntial elements or parts of the concept two wheeler and should also be able to understand the eu*,ential 
elements of three wheelers. The essential elements of two wheeler are the two wheels, handle, arrangement 
of scat and the mode of connection between the front and back wheels. 

The colour, shape. size, texture, content, and taste are the essential elements or at t r i i~~~tes of 
fruits, difference in these attributes helps us to distinguish between Merent  types of h i t s .  

You should analyze the identified concept in order to findout both the essential and nonessential 
attributes. Now let us see what are the essential and nonessential attributes. See an example to make 
clear the difference between the two. The essential attributes of two wheelers are the two wheels, the body 
form, and the mode of connection between the front and back wheels. The handle size, colour of the body, 
size of the seat, sound of the horn are non essential attributes. These are called so , because these elements 
or attributes are not necessary to identie the concept of two wheelers. 

So the essential attributes are the essential element or characteristics that help us to identifq. a 
concept and the non essential elements are those which are not necessary to iden* the concept. 

Check your progress - 3 

What are attributes ? Bring out the significance of attribute analysis in contrast tvith content analysis. 

Notes a) Space is given for your anstver 

6) Compare your answer with the one given at the end of this unit. 



1.3.5 Exemplar planning 

Now we pass on to the fifth principle of pedagogical analysis. By exemplar. we mean csamples. 
So, you shouldpre-plan all the examples which are necessary for the acquisition of new information. The 
planning of examples should be in terms of familiarity. Positive examples and negative csalnples also 
should be planned. 

While you are selecting the examples care should be taken to see that those are famili~r 10 jour 
students. Say for example, you are going to teach the concept of 'heredity' you may givc the follo\ving as 
familiar exalnples of hereditary characters. 

The eye colour and baldness in humans are the two familiar examples. You can also usc skin 
color of cow and calf and feather colour of hen and chicks as familiar examprl-S. 

You should be selective in the case of positive examples and neg~tive examples also. Hcre 
positive example is the real example with all essential attributes and negative example meails a non- 
example ie which is not an example of the given concept. 

See the example of heredity. Here you can select eye colour , baldness hair style and skin colour 
as positive examples. In addition to these, you should select some negative or nonexamples also, which 
help the students to internalize the concept. You may include feedng habits, :tudy habits. T.V. \vatch~ng 

'k habits etc. as non examples. 

Lcurning Activity 3. 

Try to do the aemplur planning for a lesson of your choice. AnJ write some oJfumiliur, 
positive and negative examples. 

Notes : a) Spuce is given for your answer 
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1.3.6 Identification of problematic situations. 

In the learning of science, problems and problematic situations have a vital role to play. Usually 
we direct our students to such situations for concept learning. Here problematic situation means all such 
situations in which the concept can be further applied. So you should analyze the content for all such 
problematic situations in which the concept can be applied. 

Say for example, while you are planning to teach heredlty you should anticipate the problematic 
situations such as herdtary diseases, pollination, cross pollination, sexual reproduction, hyhriduation 
and genetic engineering. So you have to realize these situations in which the concept heredr:~ can bc 
applied or linked. 

So you should analyze the content in such a way to bring out any and all link or app1i;ation of 
the concept which will result in complete and meaningful learning. 

Check your progress 4. 

i) Hrifly comment on digerent types of exemplars 
ii) Ijring out the significance of anticipatingproblematic situations 

Nctes : a) Space is given for your answer 
b) Compare your anmver with the one given at the end of this unit. 

1.3.7 Mediator Planning. 

Nmv we pass on to the seventh principle of pedagogical analysis. And this tells about pre planning 
of mediators. Here mediator stands for the situations used for developing the concept. These s'tuations 
Include concrete examples, anecdotes, narrations, and life like situations, provided by the teacher in the 
teaching of the concept. In other words, mediators are those, which acts as mediator between tea :tier and 
lcarner while the learning process is going on. 

Supposc, for example you are going to teach about heredity and variation. You may use the 
~iicdiators such as 

:l) Concrete examples, Variations in characteristics of parents and off springs, similaritie: among 
parents and their children, the similarities and differences among children of the same family, close 
resemblance between identical twins. 

b) Life like situations such as short films, real photographs, observation of relevant situaticns, and 

C )  anecdots on family history, rcsembalnce among relatives and stories from epics. All 1hc.x types 
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c,rn hc i~ecd ;I< tiicdlalors lo dc\clop Ilic conccpl of hcrcdll! and banallon 

So Ilic tiicd~alors Iiclp 11s lo dc\.clop Ilic co~iccpl complacly. Wliicli rcsl~lls In tii;lslt.r\ ol' tht- 
!!lvcn colllclll 

Notes : (1) 'Spuce is  given for your uns1vr.r 

1.3.8 Anticipatio~l of Errors and Preventive Measel-es. 

'I'his fs Ihc ciglilh and I;lsl principle of  ~xdagogical analysis 'I'licrc ol'coursc ni:,! occ-llr G I-~I;III~ 

c-rrors wliilc Icarnit~g ;I c o t ~ ~ c ~ i t  You haw lo  an[icipaIc-. tile prob;~blc crrors 111 I c i~ r t~ lng  ;III~ 10 1.1111i cr l l l  ~ l i c  
prc\,cnli\c steps to correct those ~iiistnlics In other words \;~II sliollld l i ~ i d  ;\\I Ihc po~slh l~.  t>r.~ors 111 

:~d\,;~tic-c 1li;1t c;lli li:~ppcti \ \ l i ~ l c  I ca r t l i~~g  IIic c.oli(cnt I~iordcr lo loc;~tc Ilicsc- crrors Ihc ~ . c r ~ ~ l c l i ~  \lit111111 1%. 

lIiorouy,Iil! ;~tialys~:d Alicr ;~~ilicip;~linp+ Ilic crrors Y ~ I I  s h o ~ ~ l d  dcj,r?lop Ilic prr~\,., ;ill\ r, I~~L~ : I \ I I I  I". 11:  . I 11 I i.1 I 
llio<~: errors So :I prohlctii ;Irlsc lli;!l Iio\v In :~nlicip:~lc Ilic p s s ~ h l c  c,rrots '' !I) nrdcr 11) ;lnll& I!).li.. il:tb 

t>rror\ )(NI \IIOIII~ :II~:II! S(- I l i~~ <~oIIIc~I~I l l io ro~~gl i l \  ;11ic1 l oc ;~ l~~  llic: 1x~11iIs :I{ \\ li1(.1i t \ t  or\ ,,:l11 I), ~,III 1 ;i'!, ! <'. A: 

11 I~*;ltl\ 10 \\,rotit! I ~ r : ~ r ~ i ~ t i y  ;IS 111 111~' C.;ISL: 01 Ill(- loll(>\\ 1110 c\:1111)111. 

A lc;~'Iic-r, lrlcs 10 k s ~ l ~ l ; ~ ~ ~ i  llic l c ~ l l i : ~ l  ~-llt~c.ls o l ' ;~ l~o l io l  10 I i t t t i i ; ~ ~ i  I%.II~L*S I ~ I ~ ~ I I I ? ~ , ~ ~  :III . ! , I ! .  11: 

l {c! took l \ \o  \vorlils 111 ;I lcst 111hc ;1tic1 p11rrx1 :I~)III I'IVC 1111 ol ' :~l~ol io l  i ~ i l o  llic lr,sl IIII%> So011 l l>., 
dlcd I .earners got Ilic idea [hat ;~lcohnl is eood I'or d~slrnclrng Mornis l ISII:III> t \~ ro r<  ;l11 I), 1 1 1  ::: i h ~ x  
I As a rcsuil our sludcnls Icar l~ jusl oppos~lc to wIi;~l w.c I l islr~lcl 

'4 

S~~ppocc. I'or c\amplc !or1 arc gollig to lcach licrcdl~! ntid \arlatloti Ic. 1% C \ : I I~~ I I~C 1 1 1 ~  j7t)i\lt>lt' 
crrors tliul call l iapp l i  \ \ l i ~ l c  Ic;tr~i~n!j Ilic c-o~ilcti~ 

H'lrrrt is thp si,crrifii.rmc.rJ of mrarlimtor pltiririitr,g iii pc~tl(?grr~gic,al r ~ i r c i f r ~ +  i s  

Nnfl~s : (1) S ~ ~ ~ I I ' I ,  i.< gi~vr*rt jor jwrr r uris~tv,r 

h) ( 'r~rrrp~rtt ,)tour I I I I S I L ~ I ~ ~  ~tlith th~p IIIP(' givr,ir 111 1/11> I ' I I I ~  1 1 1  I1ri.t rrr~il. 



1.4 LET US SUM UP 

In this unit W C  have sccn thc meaning of pedagogical analysis and the important pri~~ciplcs of 
pedagogical analysis. 

The major principles are as follows. 

1) 
i i) 
iii) 
iv) 
v) 
vi) 
vi i) 
viii) 

Metacognition 
identification of teaching srategies. 
Content analysis. 
identdication of attributes. 
Exemplar planning. 
Identification of problematic situations. 
Mediator planning and 
Anticipation of possible errors and prevcntive measures. 

Check your progress - Possible answers. 

1. Pedagogical analysis explores almost all essential elements of a lesson, required for its mastery 
such as experiments, opinions, principles and theories relored to the lesson. 

2. The factors influencing metacognition are the knowledge of students' previous knowledge end 
the techniques used for connecting new knowledge with existing knowledge. Zdenttjication of 
teaching strategy depends on the type of lesson and mental level of learners. 

3. Attributes are the essential elements or essential parts of a concept. Content analy.cis means 
analyzing the contentfor identifiing concepts in the given content. Attribute analysis is essential 
for concepts in the given content. Attribute analysis is essential for identifying essentialsparts 
of a concept which in turn help the learning of the concept. 

d. i) Exemplars means examples. There are positive examples and negafive examples. Positive 
examples contains the attribute and negative or non examples do not contain them. Thy negative 
examples help for the clear understanding of the attributes by comparing them with th, positive 
c~amples. 

ii) f i o u  are able to anticipateproblematic situations in the learning of a concept, your students 
will be able to upply the concept in new situation. 

5 i) Mediator plunning shortld be done by the teacher on the busis of learners and thr content. 
This type of plunning helps to attain the complete musery of a concept. 
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ILLUSTRATIONS OF YEL)AGOGICAL ANALYSIS 

v 

Contents 

2.2 Illt~stratioris of pcdaso,ogical analysis 

2.2.1 C.:hcniical co-ordination in plants 
2.2.2 Environmc~ital pollution. 

2.0 OBJECTIVES 

In this unit WC shall discuss two illustrative ~nodcls of pcdagogical analysis. 'Thcsc illustr;~t~on 
arc dcvclopcd on tlic basis ofthc principlcs. which WC havc alrcady sccn in block - 3 IJnil 1 

C 

AI tlic cnd of this unit !oil will bc ablc (o 

* ~dcntify tlic stcps in pdagogical analysis. 
* dcvclop a positivc attitudc towards pedagogical analysis 
* apply tlic principlc for atialying pedagogy of secondary lcvcl hioloey 

WC haw alrcady discussed t lic major principlcs of pedagogical analysis In I h ~ s  t11111 you I 1 I s c ~  
1110 illilslralions csplaining how to anlysc Ihc contcnt arca using, Ilicsc principlcs. Some contcnl Trn~n I hc 
sccondary Icvcl biology is takcn for tlic purposc of analysis. 

2.2 ILLUSTWIONS OF PEDAGOGICAL, ANAIJYSIS 

A 

WC shall discuss ccrlain sclcclcd arcas ortcntli Randard biology contcnl as pc&?gog~cnll> :tn.il!~cd. 
so that you will gct an insight into pedagogical analysisand its principlcs. WC wi:: discilss tlic tnp~r .~  S I I C I ~  
as chcmical co-ordination in plants and cn\.ironmcntal pollution. Now lct us: scc cach of tlicsc 111 zli.l;lil 

4 

2.2.1 Chemical Co-ordination in plants 

WC shall anlysc Ihc pcd?gogy of tlic abovc topic in Ihc lighl of thc major 2rinctplcs I'or anal!s~s 
Wc will procccd tlirot~~li tlic following slcps. 

Step 1 Meta Cognition 

Students shotild know gro~btli and iloucnng of pliinlz Thcy maj ha\c I ot~ccd tlial pl,1111\ II;,II 

apondsliol~ld groib Inacurccdmanncr Solirc~ofall  ~ c z t t h c c v ~ c ~ ~ n g k ~ i o ~ ~ l c d ~ c  t I icn\ \~~li  tlic,~itfoI' 
dragrarns and vcrhal c\planal~on. tlic coticcpt ofclicniicnl co-ordrnntron can tx 1111hcd to pup~l's ~ . \ I ; I  1112 
knov lcdgc 

'I'hc Icsson \\c have chosen is n disct~ssion ~ypc Icsson. So disc~~ssion orirtitcd lcncli~ng sllal~c,! 
can bc used Tor i~istrucr~on 



Step 3 Content analysis 

At this stcp you should rcad thc contcnt thoroughly. Rcading should be directcd to bring out thc 
conccpts hiddcn in thc contcnt. Thc conccpts at this contcnt arca arc as follows 

(I)  Plant growth is influcncc by - hormoncs 
(11) Hormoncs influcncc movcmcnts of plants. 

And now wc pass'on to ncxt stcp. 

Step 4 Analysis of Attributes 

You should anlysc the conccpts to sub conccpt lcvcl/attributc lcvcl to idcntlfy thc es! intial and 
non csscntial attributcs or clcmcnts of conccpt. In the casc of the first conccpt identified tht: essential 
attributcs rcgarding plant growth and hormoncs arc as follows. 

a) Rcgardng plant growth :- Thc progrcssivc changcs in the plant sincc its germination through 
flowcring and sccd formation. Hcncc incrcasc in sizc, numbcr and sizc of lcavcs, strcngth of thc stcm arc 
csscntial attributcs. Thc numbcr of rnalc and fcmalc flowcrs, lcavc shcdpcr day, and thc numbcr of sccds 
produccd arc non csscntial attributcs. 

b) Hormoncs :- Thc changcs that occur in plants duc to thc scarcity or abundance of hormones. 
Hcrc thc csscntial attributcs arc numbcr of flowcrs, lcngth of growing rcgions of plants (stcm and root) 
and thc sizc of fruits. Thc non csscntial attributcs arc thc coulour and sizc of flowcrs and numbcr of pctals 
in flowcrs. Now wc pass on to thc ncxt stcp of pedagogical analysis. 

Step - 5 Pm-planning of Examples. 

Now you should sclcct thc appropriate cxamplcs includng familiar cxamplcs, positivc. :xamplcs 
and ncgativc csamplcs. Thc familiar cxarnplcs for thcn plant growth arc germination of scctls and its 
filrtlicr growth . thc growth of ncw buds, whcn tlic main stcm is damagcd. A positivc csampl~ can bc in 
tlic form ofgcrrninating sccds in a laboratory sctiing. Ncgativc cxarnplc for plant growth arc fertilization 
and prunningof plants. So your should thoroughly plan thc cxamplcs to makc clcar thc conccpt. 

In thc casc of hormoncs familiar and positivc cxamplcs arc thosc whch are uscd to flowcring of 
plants, and to cnlcrgc roots on plants. Ncgativc cxamplcs arc pcsticidcs. 

Step 6 Anticipation of problematic situations 

At  this stagc you should identify all thc situations in which thc conccpt is further applicd. Our 
contcxt of plant growth has application on various scttings such as cultivation of agricultu;id plants, 
flowcring plants, and thc plants cultivated for othcr purposc. Thc tcrm hormoncs havc applica:~on to thc 
ficld of agriculture, human dcvcloprncnt and mcdical scicncc. Now wc shall pass on to the nc r t  stcp in 
pcdagogical analysis. 

Step 7 Pre-Planning of mediators 

At this stcp you should plan thc various mediators through which lcarning of thc conccpt can bc 
rnadc Thc suitablc mcdiators for teaching thc concept abovc plant growth and cxpcrimcnts on sccd 
gcrniination and its further growth, root formation on onion bulbs ancccdots on hugc giant trccs and 
providing rcal lifc scttings to know that diffcrcnt kinds of plants will grow to diffcrcnt sizc. Hormonal 
influcncc on plant growth also can bc dcvclopcd through thc cxpcrimcnt as thc chicf mediator. E.upcrirncnt 
can bc conducted with thc rcmoval of CA-ra provision of ccrtain hormoncs to plants. Influcncc of normoncs 
on nninial also can bc utilizcd in this rcgard. 



Step X Antici1);~ting possible ermrs itntl tleveloping preventive measures. 

'I'lic possiblc errors wliilc 1c;lrning plant gro\vrli arc tlic following. 

( I) All kinds of planls grow at tlic sanic ratc rcgardlcss orscasonal and ~.cogrnpli~cnl co~is~dcr;~tions 
YOII slioold eivc difkrcnt csamplcs to make tlic dilrcrcncc bcl\vccn the difl'~:rcncc 111 gro1\4li ol' pl:rtils 
with rcgard to ils spccics. scason and geographical pcculiaritics. 

(2) Horrnoncs can bc iiscd at any tinic orplant gro\vth. The rimction ofcach plant Iiornior?c and thc 
aniount orwhich to bc usc at thc time could bc ~nadc clcar to your students. You sllo~rld also gi\c thcni 
directions Illat natiirally addition of horrnones is not ncccssary. 

Check your progress. l 

Whut ure the .\feps in rmu!vsing the pc(l(~gcrgrp cfcht*mic.c~l co orrlinr~kion irr r)lunts. 

Note : (1) 'S~J(JCP is given helow to write your mn.s~wer; 
h) Cornpuro your unswer *with the nncJ given c~t  the end cf this unit. 

2.2.2 Environmental pollution 

WC have alrcady d~scusscd onc tlluslrat~on oflxdngogical analjsls Now) lct [ I \  tr! 10 < I I L I I >  <h- the 
topic cnv~ronmcntal pollut~on of tcrilh standard b~ology WC shall procccd through thc sl~iillar ktzp% ol tlic 
prcvlous csaniple 

Step l Metacognition 

Tcsting llic existing cxpcricnce of pupils is thc first activity to be done in this rcgard. The pupils 
niay have previous knowlcdgc aboilt various pollutants. and Iiunian involvcnicnl In thc hiosphcrc You 
coilld usc probing questions, verbal explanations, diagri~ms of biospl~crc dcstri~ct~o~i and nc\\s papcr 
articlcs on pollution [or cognising Ilic csisling infor~iialion 

Step 2 'reaching strategy 

Environnicnlal pollu~ion is a field study typc Icssion. So tllc tcachi.~g sho~lld in\,ol\.c s\lr\,c,\.. 
obscnation. investigation and analysis of various pollu~:~nts and hiinian in\sl\~cnicli~ wlitcll I C : I ~ S  to 
p01 lulion. 

Step 3 Content Analysis 

A tliorough rcadrrie of 1l1c glvcn content of tlic loplc will help us to ~ d c n t ~  l! 1 hc littldcti c.ot1ccpl 
WC should 1dcn11 Ty thc follo\i~ne, conccpts 
( I I Fnvrrorinicntal pol li~llon cnuccc d c ~ l  rt~clrori of hrokphcrc 
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(2) Various pollutants amd human invasion lcads to pollution. 

Stcp 4 Analysis of attributes 

At this stcp you should analysc thc idcntificd conccpts into sub conccpts or attributcs. Thc first 
conccpt idcntlficd is cnvironmcntal pollution causcs dcstruction to biosphcrc. Now Ict us csaminc thc 
csscntial and non csscntial attributcs of conccpts. 

1. Essential attributes arc pollutants such as lethal gascs, pcsticidcs, detergents, chcmicalJ plastics 
and ionising radiations, production and dispersal of pollutants (for cxamplc lcthal gascs arc byc 
products of our industries, which dispcrsc through air) and thc lcthcl cffccts of pollutitn such as 
dlrcrcnt dscascs, dcstruction of animal and phnt communities, dcstruction of buildings a: cl scarcity 
of purc watcr and air. 

Thc non csscntial attributcs arc thc scientific formulas of pollutants, the amount of arca polluted, 
thc numbcr of animals and plants cffcctcd. 

Thc sccond conccpt idcntificd is human invasion lcads to pollution. Lct's cxaminc thc attributcs 
arc as follows. ' 

2 )  Thc csscntial attributcs arc as follows 

a) Naturc and typc of human invasion - such as dcstruction of natural rcsourccs, production of lcthal 
chemicals, construction of dams, impropcr dcaling with industrial and biological wastcb. 

b) Arca of invasion - hcrc arca rcfcrrcd to thc total arca affcctcd and thc type of arca whct lcr it has 
dircct cff'cct on air, land or watcr. 

C) Amount of invasion - Thc amount of human involvcmcnt is anothcr attributc. Say for csainplc onc 
;1:3n smokcs 10 cigarcttcs a day and almost 10% of thc world population arc smokcrs. So ~ltogcthcr 
thc smokc rclcascd to thc air cvcryday is in hugc amounts. 

Thc non-csscntial attributcs arc the numbcr of cnlployccs working in thc industrial sccior, thcir 
wagc concfitions, thc numbcr of shops sclling cigarcttcs, ctc. 

Step 5 Pre planning of examples 

Now wc pass on to thc fifth stcp in which you should sclcct appropriate cxamplcs involving 
familiar cxamplcs , positivc cxamplcs and ncgativc cxamplcs. 

Thc familiar cxamplcs for cnvironmcntal pollution should bc sclcctcd from our own locality 

Positivc csamplcs arc land pollution by pollutants such as plastics, mctals, industrial wtstcs, and 
biological wastc; air pollution such as Bhopal tragcdy and Acid rain at many placcs of Europc ; ~ n d  holcs 
in ozonc laycr also can uscd as positivc cxamplcs. 

Dcforcstation, hunting and destruction of diffcrcnt animals changing of paddy ficlds, and back 
watcrs to land arc non-cxamplcs or ncgativc cxamplcs. 

Step G. Anticipation of problematic situation 

At this stagc you should idcntify thc situations in which thc conccpts can bc furthcr applicd. Thc 
contcst of pollution havc application to thc ficld of agriculturc, industry, hcalth and sanitation, cu*nmunity 
lifc and cducation I t  also has hrthcr application to thc ficlds of conservation of naturc am! natural 
rcsourccs, dnd dcforcstation. Now WC pass into thc ncst stcp of pedagogical analysis. 



Stcp 7 Pm-Planning of mediators 

At this stcp you should dctcrminc thc nlcdiators through which 1;arning of conccpls can bc 
n1;idc. 

Survcy on various pollutants, survcy on thc naturc of pollution at y.? Ir locality, projcct work on 
cniironmcntal pollution, ficld trips to pollutcd arcas, and anccdotcs on harmhl cEccts of pollution at thc 
dffcrcnt parts of thc world can bc uscd as cffcctivc mcdiators. 

Expcrimcntal studics on thc cffcct of pollution on biosphcrc also is an cffcctivc mediator. Now 
wc pass on to the final stcp of pcdological analysis. 

Stcp 8 Anticipating possible errors and developing preventive measures. 

You lnay havc think of possiblc crrors, that may occur during thc lcarning of tlic content at this 
s tag .  Lct's scc what arc Lhosc crrors and how do wc prcvcnt such crrors. 

1. Onc may thnk that if I put a plasitc bag on soil, it will not dcstroy thc tcxTurc of soil: as bag is vcry 
small whcn comparcd to thc soil mass. 

You must rcmind pupils through cxamplcs, that such 'oncs' unitc togcthcr to put hundrcds of 
kilograms of wastc materials to thc soil. 

2. Another error may bc at thc point that fcrtilizcrs and pcsticidcs arc c.sscntia1 for agriculture. Of 
coursc thcy arc csscntial but thc amount to bc uscd, how to usc ar.d whcn to usc arc highly 
significant as far as pollution is conccrncd. You could prcvcnt this crror by high lighting biological 
control of pcst, and natural framing of crops through discussion. 

Thcsc may bc tlic possiblc crrors that may happcn whilc lcarning thc :ontcnt 

2.3. LET US SUM UP 

In this unit WC havc d~scusscd two illustrations of pedagogical analysis. 

, 1) Chcrnical Co-ordination in plants. 
2) Environmental pollution. 

I Check yourprogress -possible answers. 

I. The steps in anulyzing the pedagogy chemical co-ordination irt plunts ure 

1) meta cognition 
2) Teaching strategy 
3) Content analysis 
4) Analysis of attributes 
5) Pre - Planning of examples 
6) Anticipation of problematic situations 
7) Pre-planning of mediators and 
8) Anticipating possible errors and developing preventive measures. 
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AsSIGNMEN'I' QUESTION 

Analysc llic pcdagogy or lhc rollowing secondary lcvcl biology topics. 

1 )  Ncrvous Co-Ordination in nian 
2) Pcsl control 
7)  Pholosynthcsis 

Nore : No .vpt~t:e is given for ~vriting your un.wver. So you ~c*oulrl prepart. your ~ ~ i t s r v r ~ r  in 
sty~urute sheets. 

F;llk.D.(1971) Riologv Teaching n1rtho~1.s. New York: John Wiley & Sons Inc. 
Schwab, J.J. (1965) Rio1o.g~ Tencher's Hnntlhook. BSCS, new york : John niley & sons Inc, 

Waston, N.S. (1907) 'I~clchir~g scic>nc:e ('rroli~~rlv,  Lonclon: W.H. Sauners & Co. 

i i )  Anticipation ofcrrors Ilia1 may liappcn wliilc lcarning will liclp ~ h c  tcachcr 10 dcvclop prcvciill\~c 
nicasurcs will in advancc. so Ilia1 shc coi~ld lcad hcr sti~dcnts lowards corrccl Icariiing, 



BLOCK 4 
INSTRUCTIONAL STRATEGIES IN BIOLOGY 

Unit - l Conccpt Attainment Modcl 

Unit - 2. Advancc organizer Modcl 

Unit - 3 Biological Scicncc Inquiry Modcl 

Unit - 4 Cognitive Growth Modcl 

Unit - 5 Group investigation Modcl 

Unit - 6 Mastcry Learning. 



BLOCK -4 
INSTRUCTIONAL STRATEGIES IN BIOLOGY 

BLOCK INTRODUCTION 

Aftcr sccing thc mcthod of analyzing pedagogy, now it is timc to know thc major instructional 
stratcgics possiblc in biology, 

This block dcals with appropriate instructional statcgics in biology, ccrtain tcaching rodcls arc 
d~scusscd in this block in ordcr to understand thc suitablc modcls for tcaching biology. A Modcl of 
tcachng is a plan or pattcrn which can bc uscd to dcsign curricula, instructional matcricls and to guidc 
instruction. A t~~odcl  of tcaching aims at thc improvcmcnt of instntctional ~Ekctivcncss. 

Thcrc arc six units in this block, cach dcaling with a tcaching modcl in dctail alonk- with thc 
illustration. Thcy arc unit 1 conccpt attainmcnt modcl of tcaching, Unit 2 advancc organizer m* tkl,  Unit 
3 Biological scicncc inquiry modcl, Unit 4 Cognitivc growth modcl Unit 5 group invcstigation ~iiodcl and 
unit 6 Mastcry Icarning. 

Each modcl has structural dctails such as syntax, Social systcm, Principlcs of rcaction, and 
support systcm . Syntax of thc modcl comprises of thc phascs of modcl. Each modcl has diffcrcnt phascs. 
Social systcm dcscribcs thc rolc of studcnts and tcachcrs. Principlcs of rcaction cxplain thc proccdurc by 
which tcachcr dcals with thc reactions of thc studcnts. 

Support systcm dcals with thc usc of othcr tcaching aids, human skills and technical facililics 
rcquircd Tur ~ h c  instruction of thc modcl. 

Along with thcsc dctails application and cffccts of cach modcl also arc discusscd. 



UNIT 1 : CONCEPT ATTAINMENT MODEL 

Contents 

1 .  I Introduction 

1.2.1 Coticcpl alrainmc~it mcaning 
1.2.2 The niodcl of tcachinp, 

1.2.2.1 Tlic niilurc of conccpls 
1.2.2.2 Rolc of thc lcachcr 

1.3 Types of conccpl altainnicnl modcl. 

1.3.1 Rcccptio!i - oricnlcd niodcl 
1.7.2 Sclcction - oricnlcd niodcl 
1.3.3 Unorgani/.cd malcrials modcl 

1.4 Tllustrativc lcsson on conccpl attainnlcnl rnodcl 

l S Let us sum up 

10. OBJECTIVES 

WC all i~scdiflcrc~il ~iiodcls oftcacliing in our daily tcaching. You also know tlinl car:li niodcl of 
tcaching is uscd in spccific situalions. I n  this unit WC \\.'ill scc thc dctails ofconccp~ artainmcnl ~liodcl of 
(caching. AI Ihc cnd oflhis unit v011 will bc ahlc to 

.Q * llitcrprcl Ilic ~iic;ln~ng ol conccpl ;lll;llnrncnl 
* ~dcnllf~ t Ilc goal.; ol I lic Ic;~ch~ng  nodc cl 
* ~dcnt~ry thc proccdurc of uslnp, concept attalnmcnl niodcl 

4 * dccclop a pos~t~cc  a t t~~udc  Io\\ards conccpl attarnnicnt modcl of tcacli~~ig 
* apply conccpt attalnmcnt modcl of tcacli~ng In Ihc class room 

1.1 INTRODUCTION 

A 'Conccpt' is familiar lcrln Tor us. but lhc tcrni conccpt attainment niay bc new onc In this unit 
you will scc thc dircrcnl aspccls of conccpt allainnicnt . This niodcl of Ic;~chinhg 1s proposed by J. 
Brunncr. Hc proposcs this niodcl 10 dcvclop a conccpt by prescribing its cs~niplcs and non-csaniplcs. 
This imit also includcs Ihc csscntial clcnicnls ofllic modcl, application and c'fccls of ~ h c  modcl. So: as 
Icaclicrs, all of us should understand the csscntial aspccts ofthc conccpl artait~liicnl modcl. ~ l ic  dcrnils of 
w,hicli i s  givcn in [his i ~ n i l .  

1.2 CONCEPT A'l"1'A1NMENrL' MODEL 

This ~nodcl belongs to thc inforniation proccssing ranlily of modcls. This family includcs rnodcls 
that hclp sti~dcnts to proccss in fortnation rcccivcd from lhcir cnvironmcnt. This niodcl includcs ~iictliod$ 
and tlicorics tvliich arc spccificallv hclpfi~l to proccssing information. NOW !:l 11s sec llic tnc;~tiin~ of 



conccpt attlinlncnt 

1.2.1 Concept attainment - Meaning 

Thc major function of schooling is hclping cliildrcn to lcarn conccpts cfficicntly. Corlccpt as you 
knox is an idca constituted by facts. Thc lcarning of anything involvcs thinking, so also thc . :arning of 
conccpts. Brunncr, ct.al. discribcs thnlung as catcgorizing. Lct us scc an cmmplc to i~ndcrstand 
catcgorizing. 

A tcachcr is trying to tcach about mammals. Hc prcscnts thc major charactcristics of mammals. 
Thcn hc givcs list of animals and asks thc studcnts to choosc thc mammals from thc list. Thcy arc ablc 
to point out thc mammals by grouping thc animals into diflcrcnt groups bascd on thc charactcristics. 

This catcgorizing involvcd idcntifjing and classaing of itcm on thc basis of ccrtajn critcria. 
Such catcgorizing lcads to conccpt formation. In thc abovc cxamplc thc conccpt is that of mammals. 
Thus in gcncral, catcgorizing mcans undcrstandng a conccpt, which is thc first stcpof conccpt attainmcnt. 
Conccpt attainmcnt mcans idcntify conccpts by all its dctails and ablc to dcscribc it in onc's own words. 

1.2.2 The model of Teaching 

Thc conccpt attainmcnt modcl of tcaching considcrs mainly two aspccts : 

1) Thc nature of concepts, and 
ii) Thinking proccss to lcarn conccpts 

First of all WC shall discuss thc naturc of conccpts. 

1.2.2.1. The nature of concepts 

You know that structurc of knowlcdgc is conipriscd of conccpts. Burnncr suggcsts fivc clcmcnts 
for any conccpt. Lct us scc thcm onc by onc. 

1) Namc : It is a tcrm standtng for thc conccpt ic namc of thc conccpt, Fruit, bird, vchiclc,ctc arc 
names. 

ii) Exarnplcs: This rcfcrs to thc positivc and ncgativc cxamplcs of thc mnccpt. For conccpt :, tainmcnt, 
rccoginition of positivc cxamplcs and distinguishing thcm from ncgativc cxamplcs is ncccssaq Supposc 
WC put an array of mangocs of samc varicty, but onc or two apples and orangcs also arc plac : d among 
thcm. Hcrc applc and orangcs arc, ncgativc cxamplcs for thc conccpt of 'Mangoes'. Thc ncxt clcmcnt is 
attributcs. 

iii) Attributes : Atributcs mcans common charactcristics or fcaturcs of an objcct. Thcsc attibutcs 
liclp us to idcntify such objccts and classify it into a particular conccpt. Say for cxamplc WC say orangc, 
mango, applc and grapc arc fruits anlong thc group of potato, cabbagc, beans and radish. Hcrc WC 

idcnt~fy ccrtain common or distinguishing or csscntial charactcristics of fruits, which hclp ui to attain 
thc conccpts of fruits such as flcshy, swcct, changcs colour whilc ripc ctc. So conccpt attainmcnt involvcs 
dstinguishng csscntial attributcs from non-csscntial oncs. Now WC shall scc thc ncxt clcmcnr. 

iv) Attribute Valvcs : Each csscntial attributcs havc a rangc of valvc in itsclf, which i~clp us to 
dstinguish it. Thc colour of applc has a rangc of valvcs from grccn to ycllow, goldcn to rcd cis . TO say 
it is ripe and catablc. If thcsc colourcs had not appcarcd, WC considcr thcm as uncdiblc. So, colour shapc 
s i x  and any othcr attributc of objccts may vary bctwccn a rangc. And this rangc is rcfcrrw to as thc 

, attribuvc \,alvcs. 

Now WC pass on to thc final clcmcnt of conccpts. 
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v> 'The rulc :- A rulc as you knot\- is a definition or statcmcnt of a conccpl Say for 

- + csaniplc, Fnrits arc flcshy juicy and cdiblc is a nllc of llic concept 'Fruil,. Tht: n ~ l c  ivolvcs low;~rds llrc 
cnd ofthc conccpl altaintncnl proccss and i t  indicates all the csscntial attributt:; ofa conccpl. 

WC liavc alrcady discirsscd Ihc five clcmcnts of a conccpl and now u-c shall havc look 21 thc 
dulics ofa teachcr whilc prcscnting a conccpt. 

1.2.2.2. Role of the teacher 

WC havc alrcady sccn that attribt~tcs play an iniporlant role in distinguishing onc conccpt from 
anotlicr Thc difkrcncc in cotnbinalion or atlribulcs hclp us to disting~risli bclwccn orancc and applc. 
Hcrc your rolc is to idcntify all tlic fivc clcmcnts of tlic conccpl. Among Ihcsc clcmcnts \\,c slioulcl first 
idcnrify thc csscnlial attribulcs and difrcrcnliatc fro111 lhc non-essential atlibutc?; 'I'hcn cnrcrully choosc 
lhc psitivc cxatnplcs, tvliich should includc all thc cssciitial allributcs. Sonic: ncgarivc csnml~lc.s also 

L should bc sclcctcd. You should lakc carc to clilninalc all thc unncccssary or noisy infornialion fron: thc 
csamplcs. Thcsc csalnplcs should bc dcsigncd in sucll a way that all llic csscnlial attributes will bc 
clearly prcscnt in thcm. You should sclcct sonic additional csaniples also to facilitntc t hc conccpr atlainmcnt 
process. 

P 
T f  you want to chcck whcthcr pupils attain thc conccpt you should ask thcln lo dcscribc tlic 

conccpt in tcrlns of thcir csscntial atlributcs, to distinguish bctwccn cxaniplcs and non csi~mplcs and ro 
gcncratc llicir own csamplcs. If thcy arc ablc to do thcsc. wc shot~ld dccidc that lhcy haic allnincd thc. 
conccpt . 

It is thc rolc or tlic Icachcr to dctcrrninc the approprialc thinking strategy [or conccpr i~lln~nn~cnl.  
u.c shall havc a bricr disclrssion on this it1 tlic ncst sub-scctiot~. 

Check your prgress - I 

Truce nut the role nfthr tet~chcrs in c~ncc!Vsing thepvc ckemcnts crf (I r:oncrpt. 

Note : (I) Spat:e is givc.11 hrlo~v to rvrite pour unslver; 
h) C1orn~~(,uru!ynur crn.vwvr with the one given ut the encl of' ib is  unit. 

1.2.3. Thinking strategies for concept attainment. 

Hcrc srralcgy nicans thc decision niaking activity to attain a conccpt. 11;: should follou ccrrain 
tlrinking proccsscs, tvliich is tcrnicd as dccisioti niaking. Such thinking s1ralcgic.s arc always dilTcrcnl for 
diffcrctil types ofconccpts. I11 simplc tcnns. thinking stratcgy mcans thc variot,; acli\.itics rhnl  arc donc 
by an individual to lcarn a conccpt ~ncanitighrlly. Say for csa~nplc tlic coriccp~ of \vc,ight dln'c.rc~icc. of 
dil'fcrcnt objcct can bc attaincd using dilTcrctit activities such as (i) coniparing \\ciglil of one ohlcc( I\ i lh  
all otlicr objects . or (ii) find out the wciglit of cacti objcct and tmdcrstand tlic diKcrcncc or ii i)  C'n~nllar~nt: 
rhc wcielil of cncli itcm wirh a slandard ~vciglit. 



'I'hcsc arc Ilircc Illinking stratcgics, which liclp a Icarncr to attain Ihc conccpt. 'I'hinking slralcgg 
can Ix d~lTcrctit from conccpt to concept and Icarncr to Icarncr. In conccpt attaintncnt tc.i:hing two 
Icartiiti!: coliditions arc in usc. namely rcccplion and sclcction 1x1 us scc what thcy arc. 

Ucccplion conditions :- In this condition tcaclicr providcs csatnplcs of a conccpl, by marking I: ,:m 'ycs' or 
'no', dcpcnding on tlic prcscncc or abscticc of thc conccpl in thc cxamplc. (Hcrc 'ycs' stands  or positivc 
csariiplc and 'no' .Tor ncgativccsaniplc). Hcrc pirpils' cfTort will bc niininiirnl as thcy havc to rcccivc wlial 
is givcn by thc tcachcr. Say for csaniplc tcachcr dccidcd to tcach thc conccpl tap root syslcm. Shc nia! 
providc cxaniplcs of tap root systcm and fibrous root sgstcni marking 'ycs' and 'no'~rcspcctivcl! 
I Iiffcrcntiating bc~\vccti tlic two will bc tlicn casy for Ihc pupils. 

Sclcclion conditions :- It is, as thc natnc indicates, sclccting positivc and ncgativc csatnplc~, :'yes' and 
'no') lion1 a group of csan~plcs which arc not niarkcd as 'ycs' or 'no' Hcrc pupil havc to sclcct cacli 
csamplc and slioi~ld inquirc ~vhctlicr i t  is positivc csamplc, tcachcr tnay givc sonlc plants to bcr pupil to 
attain thc conccpt of tap root systcm. The plants givcn as csaniplcs arc both with the tap root systctn and 
fibrous root systcni. So pupils havc to inquirc on cacli csaniplc by matching i t  with the csscntia tttributcs. 
in ordcr to idcntifv it as a positivc or ncgativc cxamplc. 

( i i vp  o t i ~  irr.\t(rtr(~ oe~ch for ,\rl(~r.tinrr urrd roc.optiorr I~~artrirrg c.ont1itinrr.v. 

Note : (1) ,S~~ae'o is givon hrlow to ~vrito your uns~vor; 

'Thc rcccplion stratc&v will hclp us to tc;lch Ihc clctiic~its oC conccpts wcll. Hut I F  you \\ant your 
pupil to apply thcir own initiation and control, sclcction stratcgg is uscft~l. And of coirrsc a third cond~tion 
for 'rcal lifc unorganized data' will hclp tlic pitpils 10 transfcr conccpl thcory in to real lirc sitatuntions 
Now w e  pass on to thc application and cKccts of this niodcl oftcachine. 

1.2.4 Application of the model. 

Now Icl us tracc oirt thc variotrs applications of this modcl, l'hc various applicati;;ns arc as 
r01 IOLVS. 

I 'l'hc niodcl is ; ~ p p l i ~ ~ h l c  to all agc Icvcls and ~ m d c  Ic\cls 'I'hc rcccption modcl is nlorc ad\ ! nl;tgcor~s 
I'or clctiicntary lcarning and ~ h c  sclcc~ion and i~norganizcd nlalcrial tiiodcl arc bcltcr for ,~:corid;tr! 
and lii~licr Icvcls. 

2 This niodcl liclps inductive lcarning 

7 This tnodcl is also uscd as an elTcctivc tool for cvaliration. 11 helps us to dctcrrninc whcthcr 
studcnts liavc niastcrcd tiic ideas that arc already taught to thcni. 



Thcsc arc thc major application of conccpt attainrncnt modcl of tcaching 

Now cvc shall scc thc cRccts of conccpt attainmcnt modcl. 

1.2.5 Effects of concept Attainment Model of Teaching 

WC havc adoptcd this modcl to obtain ccrtain spccific instructional cffccts. This modcl is dcsigncd 
for instruction on thc naturc of conccpts and on spccific conccpts. So this hill hclp thc studcnts to 
analysc thc conccpt in all its dctails. Along with it, thc modcl cncouragcs studcnts to improvc thcir 
thinking stratcgics and to dcvcloping awarcncss in altcm?ivc pcrspcctivc of learning conccpts. 
Thcsc arc thc cffccts of conccpt attainrncnt modcl of tcaching. 

Check you p r o p s s  - 2. 

List out the major application and effects of concept uttuinmmt nrodel ofteaching. 

lvote : U) Space is given below to write your unsrver; 
b) Compare your ansrver with the one given at the end of this unit. 

1.3 TYPES OF CONCEPT ATTAINMENT MODEL 

Thcrc arc thrcc tqpcs of conccpt attainmcnt tcaciung modcls namcly rcccption oricntcd, sclcction 
oricntcd and unrccognizcd matcrial modcl. Each modcl involvcs Syntax, social systcm, principlcs of 
rcaction and support systcm. 

> 
1.3.1 Reception oriented Model of concepts Attainment. 

This modcl has thrcc phascs, lct us scc thcm onc by onc. Thc portion cl!' thc modcl is tcrms as 
A 

syntas. 
Syntax : This involvcs thrcc phascs. 

Phasc-I Prescntation of data and identification of concepts. 

You should arrangc thc csamplcs and noncxamplcs (in which thc attributcs of thc conccpt will 
not bc prcscnt) in such a way, that thc pupils should bc ablc to idcntify thc attributcs and thcrcby thc 
conccpt. Lct us scc an cxamplc. Tcachcr is trying to dcvclop thc conccpt pctals of a flowcr. Tcachcr 
informs his studcnts that ccrtain passagcs arc givcn on thc basis of a conccpt in his mind. Somc csamplcs 
arc markcd 'ycs' and othcrs markcd'no' on the basis of whcthcr thc conccpt is prcscnt or not in thc csamplc. 

Examplc - l 

'Ycs' A part of flowcr cvhich is thc nlost attractive part of gardcn pl: 1.1s. 

Examplc -2. 
'No' Lca\.cs. fruils, tubcrs, and stcm of plants havc various uscs and i1a1.c 



cconomic importancc accordiug to thc dcmand. 

Examplc - 3 
'Ycs' Thcy appcar in beautiful colours. But thosc at night arc usually 

whitc in colour. Thc only function is to attract pollinating agcnts. 

Examplc - 4 
'No' Thc scpals arc un attractive in colour and shapc, but havc an 

iinportant rolc to play by supporting othcr parts of thc flowcr. 

From thcsc csamplcs, your pupils should bc ablc to idcntify thc conccpt in your mind, as thc 
pctals of flowcrs. 

Phase I1 Testing Attainment of concepts 

In this phasc you should prcscnt unlabclcd cxamplcs and ask thc studcnts to idcntlfq. Ihc corrcct 
examples. Thcn thcy arc dircctcd to dcvclop cxamplcs of thcir own. This will hclp thc child to gct 
confirmation about thc conccpt. 

Phase 111 Analysis of thinking strategies 

At tlus stagc your studcnts try to analysc thc thinking stratcgics uscd to attain thc con ;cpl. Thcy 
thcmsclvcs should tcst and vcrifq. which stratcgy is appropriatc and at what timc. Hcrc stratcgy stands for 
thc methodology by which onc could attain thc conccpt casily. ( WC havc alrwdy discusscd !his in sub- 
section 1.2.3). 

Social system :- This dcscribcs your rolc in tcaching with rcccption modcl. You should sclcct thc conccpt 
first, thcn organisc thc matcrial into positivc and ncgativc cxamplcs and put thcm in scqucntial ordcr. 
Whilc designing thc cxamplcs, you should takc atmost carc to makc clcar thc attributcs of thc conccpt. 
You should also rccord studcnts rcsponscs and providc additional information if rcquircd. 

Principles of reaction :- This part of thc modcl dcscribcs how you should rcact to thc rcsponscs of thc 
studcnts. You should givc a supportive cnvironmcnt for studcnts, whilc you arc tcaching with rcccption 
modcl. You should hclp thc studcnts to tcst thcir thinking stratcgics and cncouragc thcnl to altcmpl 
various stratcgics. for thc attainrncnt of thc conccpt. 

Support system :-This part of thc modcl dcscribcs thc additional supports and aids ncccssary f ! \caching 
through thc modcl. Conccpts arc cmbcddcd in conccpt attainrncnt Icssons. So thc student's rolc is to 
attaii~ thc hiddcn conccpts, with thc aid of positivc and ncgativc cxamplcs. Thc studcnts arc also drcctcd 
to notc down thc attributes of thc cxamplcs givcn to thcm. Hcncc wcllchoscn cxamplcs will bc tlic 
csscntial supports for this modcl. 

This is thc structural outlinc of rcccption - oricntcd modcl. 

Check Your Progress - 3 

Ilriefry describe the different structural uspects ofreception - Oriented model. 

,Vote : a) Spuce is given belo~v to write your ans~ver; 
h) Compare your anmver with the one given at the end of this unit 



l .3.2.Selection Oriented Model of 'l'earhing. 

Thc sclcction Oricntcd niodcl is similar to tliat of rcccption modc.1 in Inany rcspccts, bill lhcrc arc 
diffcrcnccs in sornc rcspccts of phasc 1 of thc model. Thc diffcrcnccs arc as folloivs : 

(1) In selection modcl tlic esaniples are unlabcled. 

( i i )  Thc sti~dcnts sliould c~iquirc into the csanlplcs to know whclhcr. i t  is 'ycs' or 'no' 

( i i i )  11 is I hc duly or l hc sludcnls 10 scqt~cticc l hc cxatiiplcs 

(iv) Hcsponsibilil! l i jr conccpl i~t l i~in~ii~nt  and altribulc tracking is i l l  Ihc li:~ndsofIli~ studcnr's 

Supposc Ibr csalnplc, tlic lcachcr is going to dwclop thc conccpt ofllc .iy fruits So. :I \.arlctj, of 
T flcsliy rruits such as mango. applc, papaya ctc. arc providcd along with cashcw 1i11t and bcans :IS ~uilabclcd 

cxamplcs. Then thc tcachcr asks his studcnts to idcntify tlic conccpt in her ~ n i ~  d froni thc givcn objccts. 
By coniparing thc iinportant cliaractcristics (hcrc cssenlial attribotcs) of lhc giccn csaniplcs, ~l ic  sludcnts 
could idcndfy that many of thc csaniplcs belong to one group (i,e hcrc flcshy fruits). So, in ordcr to 
undcrstnd the correctness of thcir conclusion, students takc each cxaniple and ciltcgotrisc i t  as a psitivc 
cxaniplc or ncgativc cxamplc. Thc tcachcr will say 'ycs' or 'no' according to tliz corrcclncss ol'sludcnts' 
claims. By the cnd of this proccss, studcnts will bc ablc 10 idcntify the conccpt i.nd csscntial attrihutcs so 
as to facilitate conccpt formation. Finally tlic tcaclicr can introduce tlic nanic rf thc conccpl. 

Phasc 11 and 111 arc simil:lr to Ihc Hcccplion Oricntcd modcl 

1.3.3 Un organised msterials Model. 

WC havc alrcady nicntioncd ivliat is unorganized rnatcrials modcl. Hcrc I lic strldctic's arc c~po.scd 
to rcal lifc situations or to unrccog~iizcd (1111 arranged, unlabclcd) 61ta. Thc S!.I?i3\: ofllic ~iiodcl h;ls only 

A two phascs. Phasc 1 dcscription of conccpl as i t  is used. 

In thisphasc Ihc studcnts' arc rcquircd to locatc and labcl conccpl. 'I'lic~. slioi~ld illso ~dcnt~l). Ilic 
1 attribulcs ofthc givcn conccpl. 

Phase 11 Evaluation ofconccpt. In this phasc tlic s~udcnts liavc a discussion on Ihc adequacy and 
appropria~cncss of thc concepts uscd. I'hcy should also cotiiparc thc csa~nplcs w i t h  olhcr d ; ~  to clrcck 
Ilic appropria~cncss of Ihc conccpl 

'I'hc soclal s!slcm. pr~nclplcs oTKcaclion and support s)slcni arc s ~ m ~ l :  Q lo lh,>l ol thc rcrcptioir 
modcl 

Unorganized niatcrial tnodcl is usually used for thc instruction of adult I1:irncrs. So thc learning 
task should bc in thc form of assigtimcnl qucslions or sclfivork cxcrciscs. India  dual studcnls can work 
on such qiicstions by collecting data from all available sourccs. Bccausc lhcsc c::ta arc sprc:ld 0111 in all 
thcsc all sourccs. rhcy are unorganized. Hcncc it is callcd as i~norganiscd ma.;rial modcl Each oiic 
shoilld analysc thc data obtaincd frotn various sourccs and concli~dc their findir gs as a conccpl 

A saniplc assigiitnciil tillc Tor this modcl is as rollon-s : 



"l'hc usc of biological co~ilrol as a Incans of'pcst control' 

'dcforc \VC pass on to thc illustrative niodcl chcck your progress in this unit. 

(%1:(2k your progrc~s;v - .I 

Iiring out the r/;ffermce hchvccn s(~lr!r:tion mnrlr!/ rind un orgcrniserf muterid mud(!/. 

Notp : 11) ,Vpuce i,v given below to write your answer; 
h) (bmpureynur un.vlvrr rvirh the one ~ i v m  at the end r,f  this unit. 

1.4 1LLUSTRATIVE LESSON ON CONCEPT ATTAINMNET MODEL 

You should listc~i to tlic audio for tlic illustration ror the rcccption - oricntcd coiicept attainnicnt modcl 

'I'hc Icsson tvas on tlic rcccption - Orictilcd modcl or conccpt attainrnctit. You may h;lvc nolcd 
rhc tlill'crcnl pliascs ofthc ~ilodcl in illuslratiori Phasc I, cnds at thc p i l i t  \tlicrc thc pupils corrcc:lly sl:~lc 
1I1c conccpl. I'h:lsc I I  hce~ns at Illc point wlicrc llic tc:lclicr prcsc~its 1111l;lhclcd csariiplcs and ends \\11h 
~ h c  pt~pils' o\tin csamplcs Pliasc I l l  kc ins  al the 1mit11 whcrc pupils explain ho\t lhc> r~nc'~.rslood Ill(: 

conccpt. 

1.5 I ,ET US SUM UP 

In this tinil wc have discusscd thc important aspects of conccpt auainmcnl modcl of teaching. 
C'onccpt attainnicnt means iclcntifyitig concept by all its dciails and bccolning ablc to dcscritc: i l  is one's 
owri words. WC have also sccn the nalilrc of'conccpls in tcrnis of its namc. csan~plcs, attrihu1c:s. altrih~rlc 
\alucs and thc rule, lkachcr has 10 play an i~riportant role in this conccpt al~ainrnc~it '1b.o th~nkitlg 
slralcgics such as (hat Tor rcccption conditions. and selcclion conditions, wcrc also discussed Kcccplion 
modcl of concept attainment has three. pliascs Phasc 1 is prcscntalion of data and idcn~~ficallon of 
coliccpts. phasc I1 tcstitig allainmcnl of conccpt. phasc I l l  annlysis of Illinking stratcgics. U c  ha\,(: :ll~o 
il~sconscd sclcctio~i arid unorganized niatcrinl  noc cl cl ofconccpl allainncnt. 'I'his nlodcl liclp tl\c cnslrtlt;llon 
of concepts. develop thinking stratcgics of sludcnls and Icls tlic~ii kno\\ about allcrna~c w:\>.s ol' Ici~rning 
a conccpt. 

I .  7i.crt.hrr hos to i(Ic)ntfy the five c~lrrnmts u concrpt ant1 itlentqy both essentiut cm(/ non- 
c~ssrntir~l uttrihutfs. Tmcher hus to plun suitahle ex11rnp1e.v~ Cl,ositive anrl negative) t~rlrlitinncrl 
~ ~ x t ~ r n ~ ~ l r ~ s  rr/.sn shnull he plunnrtrl to f{~cilif(rte cnrt~.ry>t dtuinrnrwt . 



i )  I t  improves thinking strategies of students. 

ii) Helps to develop concept building strategies, and 

iii) Helps to develop an awareness on ulternutive ways of learning concepts. 

3. Reception oriented model proceeds through syntax, principles of F~oction, sociul system and 
support system. Syntux has three phases, Phase I presentation of rlrrtu uttd i(lenti/icutiott of 
concepts, Phase Z I  testing the uttuinment of concept, and phase 111 utlslysis of thinking sfrutegks. 

4. I n  selection model aumples ure unlabeled, butpre urrunged. Stu(l~.:ts shorrll irlcnfi/j~ positive 
ant1 negative exun~ples. I n  unrecognized m&riul model, un arranA : d unrl unluhrlcd clutu are 
given. Students should locute uttd lubel the concept. They should vlso rliscu.ss the utleq~ucy 
and appropriateness of concept using other h t u  ulso. 



2 0 (ll?jcclivcs 
2. 1 In t rod~~cl ion 
7.7 Advancc organiser 111~1ning 

2.2.1 Ad\,allcc organiser tnodcl of leaching 
2.7 Advancc organiser nlodel of teaching 
3 4 Illustralivc lcsson of advancc orgat~iscr modcl. 

2 5 l .et us S l l l l l  op. 

In lllis tlliit anolhcr modcl o i  tcacliitig t1ia1 collld he rlscd in  hiology classcs n;~l!li . ';~d\a~i:c 
org;l;l .,;r' modcl is cjiscnsscd 'fhis also it1cltldc.s \.;lrlous aspccls ofthc l~ach i t l g  l l l od~ l  ;llld i 1111s~1';1fl\1~ 

mn~jci  .)I' advancc oreanizcr ~c:lcliitig. AI ~ l i c  cnd of ill is r l t l i l  you \\ill IX nhic lo 

* SI;IIC 111~ tiicaning o f  advancc organi~cr. 
* idcti~ify lhc goals of Ihc Icacli i~ig modcl . 
* ~dc t i ~ i f y  tlic proccdurc or using Iliis 11iodcI. 
* dcvclop a ps i l i v c  allitudc lowards :~dv:~ncc organizer tiiodcl orlcaching. 
* ;~pply ;~dv;lncc org~nizcr modcl o f  Ic;~ching, in  Ihc clnss room. 

'Advancc organi/cr' tnay bc rcirlly a nc\\ Icrni for yolr I n  Illis 1111il y011 nil1 <cc 11: : (itlIrrt3til 
I 01 ;~dvancc organi/er. 'l'his nlodcl 1s proposed hy 1):tvid P Ausuh;~l Ausr~hal put i n r ~ l i  111s ~not l l* l  
In ht.li I O  co~ivc!. I:lrgc amnun1 of iniorn~nlinn ;IS t i ic ;~ni t i~f~~l l ! .  :~tid cllicicrilly as possible i I 1 5  rnc)clc.l 
: \~nr< ., \1rcng\hcn1np, sll~dcnl's learning i~h i l i l y  II is csscnl~al for Icachcrs lo undcrsl:~ntl :.it, \:ISIOII\ 

. o t  ;~tl\;l~ict: orgnnt/cr to Iniprovc Ihc Icc l~ l r~ :  prcsc;nI;~lioti 'I'hc dcla~ls of;~dv;l~ic . nry,;lli!/t'r 
;~nd I l? i c :~~ l i i r i g  11io(Ic1 ;Ire llic follov,~ tiy, 

2.2 ADVANC'K ORGANISER MOl)EI, 

2.2.1 \clvancc Organiser - Meanin:? 

tW\.;~licc orgntw.cr arc introductnl.~ ~n;~lcrtcls prc:scnl ;111c;td nI tlic 1c;lrntng 1;1sh \ri> 11 :11111 (0 

rcln1.c I., : concepts with l l ic  alrcady dcvclolxcl conccpls 11 ;I~IS a% a hr~dgc hctticcn thc ;~lrc;~c t Ic :~r .~~c( l  
tiiaccrI:i :lnd I hc new tiialcrial In hc Icarnccl 'l'hc ;~d\,;~ncc orzanvcr 1i1;1y hC concepts tcniis. and a, ,,rnpri;\tc 
l l l l lslr;~' I l I l S  

Stlpposc. for c~nmplc.  you wonl y o ~ ~ r  sludcnls to acquirc inrorni;~lion ;1ho\11 lhc Vood c I ; l i t1 Y ~ I I  
I\ 111 tin1 pri:sc:lil lhc tnallcr dircctl!- lo thc slrldctils Inslc;~d o i  Ihal Y ~ I I  \\ill say ahoul difl'crct. l \ , p > z  nl 

; ~ n i n i : ~ l ~  .III~ 1 l i c ~  r Sccdilig Iiakils and the ca(crprtcs of licrh~voro\ts. carnivorous and orn~ii\~ornr ic  ;Intril:l lc 
All lht- 1I111igs \ \c  rcfcr to as previous knowlc.dgc rhn I nrc ncrcss;ir\: lo  latni lhc ncw ni;~tcrt:~l ~~IIYIIIII?, 
UP of 111 <C prc\,ious ktiot\lcdgc liclp your stuclcl~ls to inlcrnnli/.c Ihc ticw ;tnd ;~ddition:~l it1li)rti1,1(1o11 
III silirp . rcrnis ndv:~ncc organi/cr is ~ h c  1111 nT ~nlorrnat~ot i  wliich is alrcndy b t i i i l ~a r  for Ir;.l~ ncr\ ;ln,i 
prcscril, l nhcnil o f  new itifor~nnrion 



Ausbcl proposcd two typcs of advance organizers on the basis of fa~iriliarity of studcnts with thc 
matcrial. Thcy arc csposilory and colllparativc advancc organizers. 

Expository Advance Organiser 

'IVCII as Expository organizcrs arc uscd with unfamiliar matcrial. Hcrc a ,cncral outlinc is L' 
advance organizer. Say for cxamplc if we want to instruct about groups of ,;.ecs, first of all bcgin with 
kinds of forests, then sub-forest, different types of trees and plants and the ;and area in which specific 
trecs are sccn. Thcn only you should introduce group of trees. Here thc expository advancc organizer 
hclp to introduce un familiar information in a deductive manner. 

Comparative advance urganimr 

This is uscd mostly with rclativcly familiar matcrial. Thcy air11 a1 in rgrating ncw conccpts with 
tlic alrcady csistingconccpts. Thcy arc ;itso dcsigncd in such a way to discri~nin;btc bct\vccn old conccpts 
ic, by csploring its similarity and diKcrcnccs. Supposc you arc going to tcncll rcspiration in man you 
could usc comparative advancc organizcr in this rcgard. Rcspiration in fishes is familiar to studcnts. 
\vhich could bc uscd to csplorc thc dctails of rcspiration in man, comparcd -g. th that of fisiics 

Ausubel proposed advance organizer to increase the effectiveness of I.:cturcs and thercby promote 
meaningful learning. And according to him, an introductory prtionn in thc form of advancc organizcr 
is essential for meaningful verbal Icarning. 

Now we pass on to thc details of the model. 

Check your progreys I 

Write the dffrrences between expository und compurutive udvut.-L? orgunizcr uncl bring out 
the meaning ofudvance orgunizer. 

Note : a) Spuce is given belowv to write your uvver ;  
6) Compare your answer with the one given ut the end oj this unit. 

2.3 ADVANCE ORGANISER MODEL OF TEACHING 

Now WC shall discuss the various aspects of advance organizer modcl of teaching. Thc structural 
dctails of the model is the same as that of the concept attainment model suc'l as qntas ,  social system, 
principles of rcaction, and support systcm Lct us discuss onc by one. 

Syntax : The advance organizer model has three phases. 

Phase I Presentation of advance organizer 

At this phasc you should prcscnt thc advancc organizcr. First of all yau sliobld csplain t l~c ailns 
and objcctivcs of thc Icssion. This is helpful to gct students' attention and hclp lhc~ii to facilitate ~ncaningful 
Icarning. 



( i ,  yell rholl Id no1 confilsc lhc 0re:mixer oil h votlr d;li l!. I C S S O I ~  i~llrodl~clion. 

( i i ,  ~ ~ l c m l i n c  wllclllcr i t  is csposiloy or coliiplr:lllve in vliich llie csscnlial fcal~lres 01' 1 1 1 ~  r'ollcct'l 
\,,ottld p)inlcd out. 'rhc prcscn~;~lioti or lhc o r ~ a n i ~ c r  should hc short 

(v) You sl\ould rcp?l niany linics (lie nc\\ or spccinl tcrlninology 

v 'l'llt: atCarcticss of Icar~icr's prior knotclcdgc would bc protnptcd, to dcvclop thc ncccss: ~y cogtlittvc 
structurc of lhc siudcnt. Tlicsc arc Ilic ;i~:~ivilics to hc pcrformcd by ~ h c  lcachcr in p111sc I 

Now we pass on to llic phase 11 

'I'lic ;~ctual Icarnint, n1;ilcri:il is prcscnlcd ;II Illis pli:isc i n  Ilic for111 of Icclurcs. d~sctr':sic~n. I'llnir 

cupcritiicnls or rcaditic. You should Iakc c;~l.c of 1\10 t;tsks ;II this pli;~sc ' l ' l ic~ ;ire 

( 1 )  lo ni;i~ntain sll~dcnls allcnlion a n d  
( i i )  thc logical organisaion of leariling material. 

Various tcchniq\~cs sticl~ as discussions. films. and csperi~iicnls will hc hclpfttl lo niainl ,in slttdctils' 
:~lIc.tit~oti 

Nou \\c pass on to ~ h c  lh~rd phnsc ofllic modcl 

121 1h1r .  pliasc !ou could Icql Ilic r~~l .~ i ron<h~p ol Ic,lrt~~tig m:~lct~,~l 1 0  ~ h c  c\~<ttti? I ( I ~ ~ . I ~  ) O I I  

slioltld do I'ol~r ;lclr\ tltcq ln Ilils rcspccl 1 l ~ o \ , ~  ,~clt\ I I I C \  :rlc :I< lollo\\s 

;I \ Protiiottng tnlcrrogallvc rccotlctltnlroti 
h! Proniol tng ac~rt c rcccp~~on Icarn~ng 
c) Prlnc~plc Approach to Knowlcdgc 
d) . Clarif~callon 

Interg;llive t~conciliation nicans inlcrgralion of new infornlnlion n ith llic csisling cogtiiti\ s(r~tc1ltrc 
Yoit shou Id adopt scvcral ways to faci lilatc rcconci lialioti 'I'lic!; arc. 

( i )  lo rctiiitld s l ~ ~ d c n ~ s  of Ihc ideas prcs~:nlcd 
( i i )  10 ask Ilic studcnls to give the swiirn;\r\ oi tniijor ;\irrtO~ttcs of new Jc:~r~iiti~ 1ii:ltc:r1:t1 

( i ~ i  ) to rcpc;il dcf~nilions prcciscly i~nd 
( I \ , )  to ask Ilic sludcnls to brine oul Ilic d~ll'crc~~ccs hclnccn difrcrcnl aspcls of thc n~alcrr:rl 

You could proniolc tlic ;~rt ive le;~l.ninr! :llso using sonic aclivitics I .cl us scc sonic ol ~hoso 



(ii) Asking students to givc additional examples. 
(iii) Asking students to givc the esscnce of the new matcrial in their owl, words. 
(iv) Asking tlic students to csaminc thc nlatcrial from alternative points of vicw. 

All these activities arc donc by thc students after receiving the material f1.0111 the teacher hence i t  is 
reception learning tliough i t  is actively donc. 

Principle approach to knowledge can also be promoted in this modcl. In this rcspcct, you 
shou~d","the students to recognise assumptions or inferences of the learning :.\aerial And also to judge 
and clmllenges these idcrencc. 

Clarification of various aspects should be done by the teachers. Sc~dents should have doubts 
about additional or new information or application of any idea. At this stage you have to givc response 
to clarify the needs of students. The teacher has other roles also to play while teaching with advance 
organizer. Before we pass on to that will you check your progress in this uni: ? 

Check your progress 2 

List out the importunt elements of the syntux of udvunce organizer model 15-tcruching. 

Note : a) Space is given below to write your answer; 
b) Compare yocr unswer wi$/i the one givcn cit tfre end of this unit. 

Role of the teacher 

I 
./ As a teacher you have to play some very important roles. The most ilnportant role is to devclop 

the advance organizer. While developing an advance organizer you should identify the conccpt in the 
new learning material. At first you would be thorough with the new learning m!erial and its organisations. 

* You must decide the sequencing of information in the given subject area. T c similarities, dilTercnces, 
csscntial attributes and csatnples should bc sclcctcd suitably. While dcvclo; ing thc Icarning ~iialcrial 
you should consider the cxpcricnccs and intcllcctual background of your stud~nts. And at the final stage 
you musl givc cnough support to your students so that thcy could intcrnalizc thc new informatio~~ 
meaningfully. 

These are some of the important points that you should bear in 11 :nd while teaching using 
advance organizer model. And now we shall pass on to the social system of tile model. 

Social system 

In social system you have control of the structure and have to relate continuously to the new 
learning material. You should give enough help to the students so that they could differentiate new 
information from existing information. In the third phase of the model it turns out to a more interactive 
sessions as students may raise many qucstions and comments. The succcss of this niodcl dcpcnd on the 
Icarncr's desire to integrate the new information with thc csisting knowlcdgc and on the naturc of your 
presentation and organizatio~i of material. 



Check your progress 3 

E.~pluitt briefly the role of teucher in udvunce organizer teucliing model 

Note : a) Space is given below to write your unswer; 
b) Compare your answer with the one given at the end of this unit. 

Principles of Reaction 

Thc teacher's responses to the learner's reaction will be directed for clarifying the meaning of ncw 
learning material. Dinerentiation between the aspects should be made clear. The reconciliation of new 
information with the existing information also is very important. This will helps your studc~ts to develop 
a critical approach to knowledge. Here also students have the initiative role in learning thc ucw material. 
Now we shall pass on to the support system of the model. 

Support systenl 

We have already discussed that a well organised material is the back bone of t h ~ s  ~;lodcl. So thc 
n~aierial it sclf is thc support requirement. The advancc organizer used for the meaningful Ic.trning of the 
information is dcvclopcd in such a way that i t  will intcgratc with thc csisting knowledgc, tllc succcss of 
which dcpcnds on the rclationsl~ip between thc organizer and the contcnt. 

Application of the model 

The various instructional application of the model arc given as follows. 

( I )  The advance organizer model is useful to instruct systematically the key ideas of a topic in a stcp 
' wise manner. 

(2) This is helpful to increase learner's factual information. 
( 3 )  You should teach the slulls of effective reception learning. The students should apply this tcchniqucs 

by their own. 
(4) Advance organizer is useful for the presentation, rcncwal and clarification of ideas or .nfortnation. 

And now we pass on to the effects of the model. 

Effects of the model 

You are familiar with the instructional effects of the model. They are the strcngthcning of 
conceptual structures and meaningful assilnilation of concepts and idcas. Ausubel also poirts out that it 
hclps to foster inquiry and precise thinking habits. 



2.4 ILLUSTRATIVE LESSON OF ADVANCE ORGANIZER MODEL. 
U 

You should listen to the audo for the illustrativc lesson of advance org:. !izer model. 

You may have notcd the dEercnt phases of thc model in the illustration. l'hase I ends by stating 
of food chain' by the teacher. Phase I1 begins at the point where teacher starts dCjcribing the details of 
food chain and ends at the point where teacher concludes the description of food c'lain. Phase 111 begins 
at the point where teacher demands for examples fiom students. 

2.5 LET US SUM UP 

In this unit we havc discussed the inpxlant aspccts of advance organizcr model of teaching. 
Thcre arc two types of advancc organizers, namely cspository and comparative advance organizcr. Advancc 
organizcr is the matcrial givcn at thc beginning of a learning task, in order to link rhc ncw idca with thc 
csisting idcas. 

The syntax of this model has three phascs 

Phase I Presentation of advance organizer 
+ Phase I1 Presentation of learning task, and 

Phase 111 Strengthening cognitive organization. 

The role of the teacher is very crucial in this model as he is responsible to develop the advance 
organizer. The success of this modcl depends on the presentation and organization of the material. 

The model is helpful in the instruction of large classes. Systamatic instruction should be given 
systclilatically using tlus model. 

This model helps to the strengthening of conceptual structures and meaningful assimilation of 
concepts and ideas. 

Check your progress : Possible answeres 

1) I n  expository organizer a general idea isgiven as advance organizer, Un ;"amiliar information 
/ '  is deducted from thegeneral idea in expository organizers. Zn comparative organb.:r a familiar example 

is used for the instruction of unfamiliar information. 

2) The syntax of advance organizer model have threephases. Phase I isprc-sentution of udvunce 
orgunizer, Phuse I1 presentution of leurtting tusk undphuse III  strengthetting cogrritive ~rgultizution. 
There are four uctivities in phase III. They are integrative reconciliation, uctive reception learning, 
principle upprouch to knowledge and clurificution. 

3) Most important role of the teacher is to develop the advance organizer. Information should 
be sequenced according to its importance. At the fmal stage of learning, teacher should support 
students to internalize the new information. 



UNIT - 3 
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BIOLOGICAL SCIENCE INQUIRY MODEL 

Contents 

3.0 Objcctivcs 

3. 1 Introduction 

3 .2  Biological science inquiry niodcl. 

3.2.1 Inquiry - meaning 
3.2.2 How to develop inquiry attitude 

3.3 The modcl of tcaching 

3.4 illustration of biological science inquiry model 

3.5 Lct us sum up. 

3.0 OBJECTIVES 

Another niodcl of teaching which is useful for tcaching biology is 'biological scicnc: inquiry 
model'. This unit will give you the important aspects of teaching model. This also includes an illustrative 
model of biological science inquiry tcaching. At the end of this unit you will be able to : 

* interpret the mcaning of biological science inquiry. 
* idenkify the goals of the teaching model. 
* identify the procedure of using this model. 
'4 develop a positive attitude towards biological science inquiry teaching. 
* apply biological science inquiry model of tcaching in the class room. 

3.1 INTRODUCTION 

In this unit you will get thc various aspccts of biological scicncc inquiry modcl. This inodcl is 
proposcd by Joscph Schwab. This nlodcl is cntircly nicant for biology tcaching. The approacli is bascd on 
t11c Biological scicncc curriculum study. So as biology teachcr. you sliould bc able to ~~iidcrst:lnii thc 
important aspccts of biological science inquiry model. Tlic details of this model is following. 

3.2 BIOLOGICAL SCIENCE INQUIRY MODEL 

We have already discussed two models of teaching. unlike those two, this model of teaching is 
csclusivcly meant for teachinhg biological science. WC shall discuss difierent aspects of the nlodel hcre. 
First of ail we shall d~scuss the meaning of inquiry. 

3.2.1 Inquiry - Meaning 

You luiow, now a days science is considcred as a process. So the process of the ways of at:quiring 
knowlcdgc is in~ponant that thc product or results of it. Suppose, for example, when sornc of your 
students were playing on the ground, they incidentally noticed stones here and there on the ground. 
When they removed the stones, they noticed that the colour of the grass under the stones changed into 
yellow. Why does it happen so ? What is the truth behind this ? These are the questions to be answered. 
In order to answer these questions we should thoroughly inquire into the different aspects of the incident. 
So the scarch for what had happened can be termed as inquiry. The essential attribute of science is 
inquin. Inquiry helps us to explore the details of the various aspects of a process and there by it: product. 



How (h you rlevelop inquiry ottiturle in your sturlents? 
Not(# : U) ,Sl)ac.e is givcw brloiv tn write your rrn.nr9er; 

3.2.2 How to develop Inquiry Attitude 

Now \VC shall disci~ss abool how WC can dcvclop inquiry alliludc in  01;) sludcnls In  Ilic prcvious 
csclmplc, WC saw a problciii situation and nccd to solvc thc problcni invilcs c - i r  sti~dcnts lo  i t iq~ l i ry  SO 
whilc you arc tcacliing scicncc. always bcgin with a problcnialic or pirzzling s~;,~alion and Ihcn Iiclpvotrr 
sti~dcnls to csplorc tlic proccss bcliind lhis situalion. 

Say Tor cuamplc you arc going to tcach Ii i~ti ian respiratory syslcni. You cot~ld n:lrralc ;in I ticliictil. 
A five ycar old boy, whosc ball fell into pond. lic jumlxd into tlic pond. t l i o~~g l i  lie coultl~i'l S\ \  im  Wh;it 
w ~ l l  h:~ppcn Ilicn ', Your s~udcn~s wi l l  s;~y tlinl Iic wi l l  !X: tlic: 'Why dncs Ilc tllc"' i:. 1112 1 ~ ~ x 1  ~> ro l> l c~ i~  
'l'hus a silu;ttion has bccn crc;~lcti. and nobv \.oil should guide or dirccl your sl::dctil\ lo II~~IIII.(~ 111to IIIC 

various aspccls o f thc situation 

In addition to this you could invilc your sli~dcnls to inquiry with tlic aid oT slx.c~;~ll> dcs~gticd 
stalcmcnls, \\hicl> cxprcss Ihc tcnlalivc naturc o f  scicncc. Thc following slalcmcnls arc uscfrll 111 this 
rcgnrd "WC do not kno\vU. "WC havc bccn i~nablc to discovcr how this happc.ns". "'l'lic cvidcncc n h u t  
Iliis is conlradictory"/ "11 nccds ritrthcr inquiry". " Thcrc cxisis diiTcrcncc of opiri~on". A l l  thcsc st;ilcmcnls 
arc hclpr111 to csprcss Ilic cliangine naturc of  scicncc and tlicrcbv to promote i ! iquin nlliludc 

(kganization o f  laboratory works \\ill hclp yo11 to roslcr inquiry. I'vcry child shnnlti tnqtllrc 
ind~vidually and in  groups with rcrcrcncc to rhc nalurc or lhc prohlcni. Say for \unniplc. il !nllr slt~dcnlz 
arc dircctcd to rind oiit tlic valiic ol'soil s;lriiplc.s ofdill'crcnt arcas of your loc:111l 6 . .  rIlc, sIrlrt\:~lls (..l11 c lo  1111s 

# 
work i r id iv idi~i~l ly or i 11 s~i ln l l  groups. Such cspcrinicnts ha\.c proround i l l l l~l~i ICC 111 prnliinl I I)? II~(!~II 11, 

'Tlicsc arc Ilic various nclivitics Ihnl can hclp lo  protnolc inqu iy  attl!,,dc in  >ortr s\rlilcljls 

Enlist uc fivities which uw hrij,ful tnfo.\tr~r t h ~  uttitutle r# inquiry. 

Note : U) ,Spclc.cp is given helo~v to ~ v r i t ~  your rln.wvpr; 
h) ('ontpuwjlour unswc.r ~rlitlr thr o ~ t ~ ~ i v r v i  ut tlirj on// o/ 'hi.\ unit. 

'l'lic ninclcl nI.[(;;~cli~~ig t1111is to iti\ol\-c !ntlr SI~I~~~.IIIS 111 111quir) h) I I ~  it1112 [II\>IU io :\I)! ;trj3:l 01. 
l ~ s i i ~ ~ o ~ i  YOII. 1 1 1 ~ ~  1c;ic.l1t:1. s l~o~ l l t l  hclp r Iic.n~ l o  idcn~t l \  ~ l i c  proklcm :~nt l  tlt>.1!)11 111t. \ \ : I \  \ 10 rol\ 11lc 



prohlcllla(ic si[u:l[lon, -1'llis Iypc of inquiry ill help Yotlr SI~I~CII(S to i l l l ~ r l l a l i ~ ~  l I 1 ~  S!'S(CIIIil C \\';I>'< 10 

k~>o\l inc. No\\. [IS sec tlic diITcrcn1 ;lsllc.c(s nl'thc hrolog~c;tl scicncc tnquir); - rnodcl. AS i t 1  ,I)(: casc Q C  
two ~nodcls. disc\~sscd carlicr. this niodcl also procc.cds. i n  t l ~ c  satnc forniat. T~~quir); 111:iy he dirccl 

lo\\;lrds process. col lcction o f  d:lta. analysis o f  d;ila and irilcrprclalion of dala. 

'I'llc SF ntas o f  I h ~ s  modcl I ncludcs four phnscs Each or thcsc plrascs may havc dr ffcrcrii %( (lucriccs 
Now Icl 11s scc tliosc phnscs 

AI (lie firs( pliasc an ;lrca of invcst ig; l~~o~i is rcvc:~lcd to the st~rdcnt You slior~ld givc .I~rcctions 
ior v:lriotts riictliodolo~ies l o  bc uscd for ~ l i c  p,t\.cn ;Ire2 of iriicsligaliori 

S\~l~posc,. for c.unml?lc you II;\YC sclcctcd 11ic arc;\ ol' invcsligation. 'soil p H  and agricult: -ill crops' 
tlcrc ~ l i c  nicthodologics s~lch as I;lhor;llory work. cupcritiicnt;ll rnclliod sorvcy o f  dimcrcnt I(x.;\l~l! anti 
crop protlr~cl~on call bc s~~cccssl i~l lv doric 

AI this pli;lsc. you slioold give ncccss:lry directions to your studcnls to structure Ilic pr\. l~lcni ;11121 

lo 1dcrl11fy tlic di l l ici~II>, in Ilic invcslig;~tion 'I'IicdiIlicolty on \ \ I i~ch  the invcstigillio~l is lo hcd.;nc ri~tgli l  
involve llic sources ol' d;~t;i. l l ic collcctioti ol' d;rl:~, niclliod of data collcclion. data i t i tcrprcl :~~~on :111d 
livpol hcsis lcslt 

,AI 1111s pli:lsc 11ic cludcnts arc tislicd 10 s~w'c\~l ;~~c'  ;~lwltrt t11c yrohlctn '1'111s s~x 'c \~ l ; \ l to~ l  \\ 111 hi-11) 
t l ic~ i i  10 pnstt11;11' :I tc~i t :~~t\ ,c so l t~ l io~ i  lbr tlic prnl~lcti i  ' 1 ' 1 1 ~  ~ t ~ l l t c ~ ~ l t r c s  10 solve tlic proh lc t~~ ;I, t :  11) :III:III~ 

Ihc f~nnl  sc~lut~on could hc rcal~scd al this pliasc 

Say for cxamplc. whcn your students arc askcd to spculatc a l ~ n l  thc prohlctii of so11 p l l  ;~ntl 
crop pioduc~ion clicy \\.ill bc ablc to fccl thc aclrtnl problem rclalcd bclwccn soil pH and crop protl\lctlon 
itivolvcd in  the inquiry. 

Philse IV Sucgestinc \bays to solve the 1)n)blems 

AI (his pliasc your s~ i rdct i~  arc askcd 10 lliink nboltt rhc vays to solvc ~ h c  problcn~ 'rI..y SIIOIII(I 
dczidc t he nicthodolog!. 10 hc adopted And i l' ticccssa rv, they should rcdcsign tlic cspcrinicnl. organ ~ s c  
nc\v wnyc to ~c.~ic.ratc data and collcctioll of data. Hcrc lhc! do no1 co~ id t~c l  aclual invcs1ig:tIion. h111 only 
s~x'cr~l;tlc on i t  I l s i ~ i g  cillicr oflhcsc \\:l!;s tlic sludcnls Iiavc l o  clcar tip Ihc prohlcmalic sil11:-l~on 

Arid no\\ wc pass on lo lhc social syslcm o f  lhc niodcl 

( %cpc:k your prc1grc.s.s 2 

Ijrirrg out the0 inlpnrtcrnt crctivitirs in thr .y-nt(r.,\- of binlogic.nl scirncr inquiry me1clr.1. 

Notp : (I) ,Sl~rcc* i s  g i t v t ~  h(*lo~v to ~ t ~ r i t ~  your t~~r.\~t~l*r; 
h) ( ' r e  o r  I I ~  I I I I t I I c this unit. 



Social system 

Whle you are teaching with this model, the classroom climate will be co-operative in nature. 
Here the students are invited to inquiry. Teacher acts only as a guide or facilitator of learning. The 
students have the major role to play. They have to formulate hypothesis, develop inquiry designs and 
should redesign as and when required. 

z Principles of Reaction 

In this model you havc the role of a director, a guidc or a pronioter of instruction i.c. here inquiv. 
You should givc necessary directions to the students to channelise the inquiry to the right path. You 
should also help them to formulate hypothesis, locating sources of data, collection and interpretation of 
data. 

Z 

Support system 

The support system first of all demands a flexible and skilled instructor (here you) to the process 
of enquiry. You should be flcxiblc in the sense that you should be able to dffercntly mobilize your plans 
as pcr your students' necds and should also have a mastcrly approach to inquir ,. Sccondly thc model 
demands the real life like areas of investigation and problems. In addition to thc s : there will be need of 
ncccssary sources of data. 

lcurning Activity 2 

Write one example for a problem of your choice which can be clarijietl using inquiry model. 

Note , : a) Space is given below to write your answer; 

Application of the model 

This nlodel has applicability, but un fortunately, we are not exploiting this in our ,,!ass rooms. Since it is 
inquiry oriented we usually try to keep it away, as we have to save time. 

This model can be applied to design our text books. We could design them as invitation to 
inquiry typc tests. 

This modcl will help you todcsign thc instructional ~ilatcrial in such a way to nias~nli/.c Icarning. 

h This ~iiodcl has applicability to othcr disciplines also. But a precondition is tlicrc that thc 
instructors must bc knowledgeable in practising this modcl. 



!nslr~u.tnr< mt~st hc knowlcdgcablc in practising this niodcl 

'Sliis modcl is primarily dcsigncd to teach ~ h c  process ofscicncc atid Ihcrc by rcscarcl! 111 l~ioloz! 
\'our s~~ tdc~ i t s  \ \ ~ I I I  have 10 dcvclop a conimitiiiciil to scicnttl'ic inquiry througli this niclhod 'I'licrc 01' 

coursc Ii;~vc cliaticcs 10 dcvclop opcn-mindcncss ~ l i ro i~gl~  !his iiiodcl In addition 10 thcsc. i!~is tiiodcl 
foslcrs a spirit or CO-opcr:ltion and ability to wnrk ~ v i l l ~  olhcrs 

'l'hcsc arc lhc liiajor cffccts of tlic biological scicncc inquiry modcl. Now WC sliall p;~! s on to :l11 

illustration of this niodcl. 

3.4 ILL1JSr~KATION OF BIOI,OGICAI, SCIENCE INQIJIKY MODE[, 

You should lislcli to thc audio for thc illilstratio~i oThiologica1 scicncc inquiry niodir 

You ~ii;l!- hayc listcn hot11 (hc illr~str:r~ions given 111 tlic audio 'I'lic first one is an c~;~tiiplc Ibr 
d;11;1 c~ollcction :tntl tlic scco~id one is :l11 c~;iniplc Tor tl;lla ~nlcrprcl:~t~oti. You tila!. li:~\c t l r c ~ i ~ t i  \I\\* 
cl~Sfcrt!n( pli;~scs ol'tlic tiiodcl i n  11ic tll~~s[r;ll~nn In 111~: f~rsl tllustral~oti Ph;lsc I ctids h!, rc;l. In2 0111 nl 
p;iss:igc I?! Ic:~clicr. Phasc 1 1  bcgins at (lie pottit \\liere Ic:lchcr asks aiwi~l Ilic problem hid icti i n  lhc 
passage read out hy the tcachcr. Phasc I l l  Ixgitis at thc point wlicrc tlic tcachcr cnquirc alwul p>llul~o~i 111 

tlicir \.iIlagc and ends by thc dclailsoTinqt~iry ticcdcd. Ph:lsc IV bcgins wilh Ihcdisc~tssion ofm, ;hodnlo~! 
nccdcd. 

Tn thc second illustration, Phasc T cnds whcn tcachcr in\itcs studcnt for inqiriry. Phasc I T  cnds 
\\it11 srndcnt's opinions about thc cvolvcd gas PhasclTl cnds wilh sludcnt's statclncnt orproblcnl to k 
inquircd inlo. And phasc IV bcgins at Ihc samc poinl and cnds at tlic cnd of tlic class. 

I n  1111s 1tnI1 we have disci~ss~d tlic i11iporI:ltil aspcc~s or h~oIogi~:~I scicti~e inqitiry tnodcl Inqu~r! 
nicatic S! stc~liatic search of Irt~lh (knowlcdgc) Inqoiry allilt~dc c;ln h. dcvclopcd by provid~n: liccc:.;s.~r! 
actt\.tlics including lahoratov work. Thc niodcl of tcaching involvcs syntax social syslcm, ~.i!iciplcs of 
reactlot1 and sl~pport systcni. The syntax have Tour phases. Pliasc T  is rcvcaling thc arca or in\ ;sligalion 
Phasc l T  structuring thc problctn, pliasc TIT identification of tlic actual prohletn dificirlly, ant1 Phasc IV 
suggcsling ways to solvc tlic problem. 

Class rnom clinialc Tor this niodcl should bc co-olxrativc. Tcachcr should hc a guide in thts 
niodcl 'Slic support system dc.niands highly flcsiblc and crcativc instructor 

i31ologtc';ll sctclicc inquiry ~iiodcl 1i;ts tii;~tiy appIi~;~lions 'Scxl Iwoks c;] 11 [X dcvclor.. d I\ 11 h 111 

I I I o i r  I tiqiliry protiio~cs 111:1~1cry Ic;~rt i in~ atid can Ix ;rpplicd 10 otlicr dtctr~lincs ; I I S O  
' I  111s nindcl 1ii:1111l!. ;~itiis 10 (e:~cIi process 01' S C I C I ~ C C .  ;111d 10 dc\.cIop ~o-or)(r ;~I~n~i .  or)cti-1111 1 1 ~ '  'IIL'SS :11ic1 
~t iqu~r\  ;111i111tlc 

1. There ~ r r  vurious (rctivitie.s toforst~~r inquiry crltilurlr. 

(i) . Begin t h ~  c/rr.s.v with prohIematic or p u ~ l i n g  siturrtinn. 

(ii) Invite .\-tu(l~*nt.s for inquiry hy sp~~cinlly ~It~.signc~~l ,\-tutc*mc~nt.s. 

(iii) Organizing lahori~to<y ivnrk. 

?. '/%r*rr. nrr!.fi~ur ph (J~F[!,S in the s~ntfrx ~,/ 'hiol,~.ir~ml sr.ir!nr!r! in yuiry nlo(/c?/. Plrusr! I is 1. .tstitrg / / f r .  
'rr.r,,l O! i r r  ~ ~ ~ ~ s t i ~ ~ r r t i r ~ r ~ .  'Ir*ric.itr*r prr~.vr~trt.vprohlr.nr uroo ritrrlgit~r0.v r/irrcation.v rrhnut lvrrious rrlcgf/rotlo/o~;i~~s 
1 I I I ; ~ ? .  I'/t/r.\r~ I f  is struc~furi~rg r,j l~rnhlr~nt. '/i*crr./cc!r shnulrl givv rrrt.cOssrlql f/irvr.totrs 10 
.\trtrr.trrrc, :l10 prohlc,ttl. I'lrrlsr 111 i s  irlt!ntijic.r~tiota the oc.tur11 prohletn. At this plrusp strolcrr/.\ rrrrp 
rlir~~c.fcvl to .vpcsr.u/rrtc8 ON /~roh/r!m rliffit.u/tj: Plrcrsr /Vsuggf!.vthg trviys to solve the proh/sm.v, sturlt*rrf.\ 
rhorrltl .\u,y,gtBst I I ~ I I ! ~ ~  to solve. t l t ~  prnhlr~ms (7'/11!!. urp not c!ontlut.ting the rrc:tutrl i n q ~ i r . ~ ) .  
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4.0 OBJECTIVES 

In this unit we will see the important aspects of 'Cognitive Growth model' of teaching. This also 
includcs an illustrative model of cognitivc growth teaching. At the end of this unit you will bc able to 

* interpret thc Illcaning of cognitive growth. 
* identify tllc goals of thc tcaching modcl. 
* idcntify tllc proccdurc of using this modcl. 
* dcvclop a positivc attitude towards cognitive growth modcl of tcaching 
* apply cognitive growth nlodcl of tcaclling in tllc class roon,. 

4.1 INTRODUCTION 

We have already had a dscussion on cogniive development in Block - 1. In this unit you will get 
an idea of the important aspects of cognitive growth. This model is developed by Jean Piagct This unit 
involves a teaching model, which fosters the cognitive development of your studcnts based on the principles 
of cognitive growth. This unit also involves the important aspects of the teaching model, its application 
and effccts on students. It is necessary for us teachers to have an undcrstnrding of cognitivc growth 
nlodcl to catcr to thc intcllcctual necds of studcnts at tllc secondary level. Thc details of this ~ilodel is 
following. 

4.2 COGNITIVE GROWTH MODEL 

WC Iuvc alrcady discusscd thrcc modcls of tcaching belonging to &tic fanlily of infontiation 
processing teaching models. This model is also based on the cognitive abilities of tllc Icarbcr. The 
description of cognitive growth model is given in the same order as that the ot:~.:r ~nodcls dscusscd so far. 
Lct's first of all d~scuss thc meaning of cognitive growth. 

4.2.1 Cognitive Growth - Meaning 

WC havc canlc accross thc difircnt stages of cognitivc dcvcloptllcnt in Block - 1 .  U ~ i i t  - 1 .  WC 
ha\c discusscd thc \.arious aspccts of cognitive dcvclop~ilcnt in that unit. So hcrc at lirst \ \c shall tv to 
brush up what you had lcarncd about cognitivc dcvclopmcnt alrcady thcrc. 

According to piagct cogniti\~c dcvclopment is tlic transition from onr ,;ogniti\.c s!ngc to ncst and 



tlicrcl>y rcaching the final stage of dcvclopmcnt. In the course of life one comes accross varicd :~pcricnccs 
as assimilated into their present bcliavior pattern, and ncw information triggers change in I c cxislirlg 
cognitivc structure and thereby promotes cognitive growth. 

So the change in congnitive structures to accornodate the new information can bc termed as 
cognitivc growth. The cognitive growth is age dependent, and has direct relation to the environment in 
whch the individual exists. 

Say for example, a three year old baby does not know the details of music, but he ccud respond 
the familiar music and differentiate new or strange music. If the child does not get any opportunity to 
listen to music, he cannot understand it. 

In essence cognitive growth means expansion of cognitive structure of an individual \.,Iiich hclps 
his dcvclopmcnt from one cognitive dcvclopnicntal stage to the other. While you are tcacliis ; you lriilsl 
provide appropriate crtvironmcnt for your pupils to promote tliclr cognitive growth. 

Leurning Activity - I  

Write one example to show the role of experience on cognitive development. 

Note : a) Space is given below to write your answer; 

4.2.2 Principle of Teaching 

On the basis of the piagetian theory of development, we have to consider the following. pinciples 
while teaching through this model. 

1 .  Dcvclopmcnt is the function of experience and lliaturation :- 

\VC have already discussed that experience is essential for development. Along with cspcricncc, 
physical maturation also is essential for development. 

Suppose, for example, you give tricyclc training to the young child. The child will 1101 ride thc 
tricycle properly until he is physically mature, to do that. 

2. Teaching is creation of environments :- This is the second principle to be borne in ~~. . ind  while 
teaching for cognitive growth. Our aim isto give nccessary experience and practice to rudents in 
specific mental operations. 

When we are teaching a new term, we should recite it a number of times so that our stddents are 
able to spelt it correctly. 

3 Learn~ng 1s an actlve process .- The third princlplc says that learning occurs on11 uhcn the 
lcarncr IS actlvc We should give as much examples and objects to keep the students actlvc. Scc. 
when jou mend to teach about the parts of a flower, thc lcarncrs become very actibe 1 ';;ou b r~ng  
somc flowers Into the class. 

4, D~Ncrcnt typcs of knowledge require different learning situations :-According to piaget I I ~ O M  ledge 
1s oT thrcc typcs namely physical, social and logical. And the learning situation for c; :h type of 



knowledge is digerent from onc another. You should teach the physical knowledge a b u t  flowers 
such as its colour, smell, parts and season, by using the actual object, oi its figure. But is there any 
social knowledge for flowers ? Think of the uses of flowers in social situations. So the social 
knowledge is its uses for decoration, marriages, etc. Now, what is th:: logical knowlcdge ? Social 
knowledge is receivcd by free interaction with others, but logical knowledge is obtaincd through 
experimenting and questioning. 

These arc the major principles, to be considered while teaching for cognitiv: gro\vth 

Chcck your progress - 1. 

In the light of the meaning of cognitive growth examine the major principles of teuching. 

Note : a) Space is given below to write your answer; 
b) Compare your anslvrr with the one given at the end of this unit 

4.3 THE MODEL OF TEACHING 

This model of teaching is based on the principles of piagetian theory. In this model you have to 
give tasks to studcnls to determine the cognitive developnient stage of each child. Once you have dctcmiincd 
the cognitive development stagc of children you could teach your children with thc n~odcl. with the 
following aspects. 

Syntax 

The synta u of this nlodcl consists of thrcc phases. Let's see the phases one by onc. 

Phase - I Confrontation with stage relevant tasks 

At t h s  phase you should present a puzzling situation to the studenls. While developing the 
situation, you should take care of the following aspects. The situation should be designcd in accordance 
with the learners' developmental stage. The contest of the situation shoulcl contain familiarity and 
newness at the same time. This will help the studcnts to assimilate thc ekisting experience and to 
acconlodatc the new expcricncc. 

Phi~sc Il Inquiry 

In this phase your students arc required to make responses in conncction with the puzzling 
situation to which they arc exposcd in Phasc - I. Then the studcnts arc requircd to forward thcir justifications 
in conncction with thcir responses. 

At this time you should direct the students by probing questions and countcr suggestions. 



Soy I'or cuamplc, thc pw/, l ing siluallon 1s Ill;~r Ica\.cs oTa plaril kept i n  a dark rooni I\ \O i1:1ys 
w1ic.n tcstcd Tor glllcosc give a nc,ytivc rcstllr 7'hc sludctils liavc alrcady lcar~icd pholosyn licsis 'l'licn 
you ask for studcnl's rcs1~)nscs. Sonic o f  Ilicni say i t  is due to thc abscncc ofhcal. sonic olhcrs !;n!.s :~hsctlcc: 
of \\ ltid ;ind ~ C I  ;111olIicr grotlp say 11ia1 it is dilc to tlic ahscncc o f  l i g h ~ .  In ordcr to gct thew rc F.po~iscs yot~ 
s h o ~ ~ l d  ask qi~cslions such as "Whal do you think" '? "What do you think"? "What do you sc.cW'' "W hat IS 

your Opinion"? ;ind "Is it your opinion"" 'I'hcn you should ask thcni 10 justify thcir rcsjfinscs. 'I'hc 
qucsiions such as wliy do you think so "'? "How can you say l ikc that " ', ctc. arc sccking si~cl i  jc ::lifications. 
You should ask probing questions as per justifications of sludcnls. Such as, i f  onc sludcnl .inst\crcd :is 
'light'. you can ask "What about wind ? "  " What is almul heal" This wi l l  hclp Ihc sludcnls lo vcriS). Ihcir 
rc.slw1lw.s ancl cnnhlc I hcni to corrccl i t  i f  an! miscoticcpliotis arc Ilicrc. 

'I'lilrd pli;~sc IS tlic 1ransfc.r phase AI (Iils pliasc.. !ou sko111d providcaddi~ional s l n l l ~ .~ r  SI~II;III~II\ 

to rllc ~~t l t lcnts ,  and ask tI~c.ni to providc. reason Sor cacli I f  ~ h c  sludcnls' rcsponscs arc npprc.!wl;ill: I l i ( ~11  

!.oil can m;iCc sure {hat the studcnls co i~ ld  apply Ihcir learning ro tic\\. silualions 

Say for csaniplc i n  tlic prcvious csainplc your sludcnts rcalrsc that light is csscnllnl lor 
pholosyn~licsis. Aftcr llial i t  w i l l  bc v c q  casy for lhcni lo  infcr Ihal C'arkn diosidc is c,sscnt~aI Snr 
j~ l i o los~n l  hcsis. 



* Social System 

k Thc structuri~lg of social systcni can range :er0111 mininium to highly structured typc. Tcachcr 
crcalcs an environment, in which thc studcnts arc rcquircd to pcrforni. But your rolc is only as gi~idc in 
thc proccss of student's inquiry. Tlic intcllcctual and social clinlatc of thc class is frcc and opcn. 

Principles of Reaction : 

According to piaget you, the teacher, has three roles, namely 

1 > organizer of learning cnvironmcnt. 
2) assessor of children's thinking ; and 
3)  initiator of group aclivitics. 

As an organizer of lcarning cnvironmcnt, you should dcvclop such ar. cnviron~ncnt. in lvhich 
5 your studcnts fccl frcc and rcspond naturally. You should takc care to avoid llic ;coding rolc in Icar~~ing. 

Anothcr thing, you should bear in niirld is thc sclcction of lcarning situation, which should match \tit11 
thc Icarncrs' dcvclopnicntal Icvcl. Wliilc thc studcnts' arc reasoning. You should liclp tlicrii 10 reach at 
corrcct rcsponsc. 

6 Support system : 

The support system for this modcl involves a conducive environment and a skillcd tcachcr. You 
should develop environment as thc developmental stage of the students. You should also get ready with 
a list of countcr - suggestions to channclisc studcnts' 10 the corrcct response. As a tcachcr you should 
facilitate lcarning by olTcring appropriatc stimulating commcnts at suitable tin:c. 

Application of the model : 

According to piagct 1111s niodcl aims at dcvcloping sclcctcd aspects o ' cognit~\c dc\clopmcnt. 
Along with thc instruclional aim, this lnodcl also helps thc devclopnlent such as reasoning. nlaking 
judgcmcnts ctc. and Socio clnotional dcvclopmcnt. 

Check your progress - 2. 

P Uriejly explain the essentiul structural features of cognitive growth morlel. 

Note : U) Spuce is ghetr hekorv to rvrite your uris~ver; 
i b) Compure your unslver with the one given ut the end of :his unit. 



4.4 ILLUSTRATION OF COGNITIVE GROWTH MODEL 

The illustration of cognitive growth modcl is givcn in the audlo. You should listcn to tlic audio 
now. 

You may have listened to the illustration in the audio, and be able to locate different phases of the 
model. Phasc -I cnds by questioning of teacher after reading out the news, and Phasc-II begins with 
students response to it. Phase I1 cnds with teachers' conclusion statement after the discussion about frog's 
slun and. Phase-111 begins at the point whcre students rcmark about the other animals living in water 
and cnds at the end of the class. 

4.5 LET US SUM UP 

In this unil, WC havc discussed tlic dclails of cognitive growl11 modcl. Cognitivc gro~vth liicans 
espansion of cognitive structure. WC have discusscd the principlcs of tcaching on thc basis of thc 
piagctian theory. They arc : 

i development is thc function of expcricncc and maturation 
i i )  tcaching is creation of environments 
i l l )  lcarning is an active, process, and 
iv) diflcrent types of knowledge require dlffercnt learning situations. 

This nlodcl also has syntax, social system, principles of reaction and support system. 'The syntas 
has thrcc phascs. Pllasc -I is confrontation \vilh stage rclcvant task, Phase -11 inquiry, and pliasc -111 
LransCcr. 

Cogniti1.e growth i~lodcl is applicable for cognitive dcvelopment and social devclop~nent. 

Check your progress - Possible answers 

1. Cognitive growth means expansion of cognitive structures. Therefore, certain principles ure 
to be follo~ved for teaching. The major principles of teaching are : 

i )  development is the function of experience and maturation, 
ii) teaching is creation of  environment.^, 
iii) learning is an active process, utrd 
iv) rlifferent types of knowledge require different learning situations. 

7 
A. The syntav of cognitive growth model hus three phuses. Phase - I is confrontutiotr with .sfuge 
relevunt tusk, apuuling situation ispresented at this phase. Phase -II is the phase of inquiry. At this 
phase sfudents should respond to theputr;ling situation undput forth their justifications. Phase - III is 
the trun.sJerphuse. At this phase teacher should present similar situations and ask student i to reason 
out undprovide theirjushjlcations. 

Teacher should create suitable environment for learning. Teacher should have three roles 
such us un organizer, assessor and initiator. A conducive environment is required for teaching using 
this model. 
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5.0 OBJECTIVES 

, 
Another model of tcaching which is cITectivc in biology teaching is group invcstigalion model. 

This unit will give you the dctails of group investigation model, and also an illustrative lesson of group 
invcstigation teaching. At the end of this unit you will be able to: 

* interpret the meaning of group investigation 
* identlfy the goals of the teaching model. 
* develop a positive attitudc towards group investigation teaching. 
* apply group investigation model of teaching in the classroom. 

5.1 INTRODUCTION 

Man is a social being, he cannot live without the help of other membcrs in his co imuni t~ .  In 
this unit you will get the details of a model of teaching, which operates in sl !:h a social set up. The 
proponent of this model is Herbrct thelen In addition to this you will get in this unit, the details of group 
invcstigation, important aspects of group investigation model, its application and cffccts As tcachcrs it 
is essential for you to understand the important concepts of group investigation nlodel of tcaching. the 
details of which follow. 

k 

5.2 GROUP INVESTIGATION MODEL 

We have already discusscd four models of Leaching belonging to thc information proccssrng 
family, Now we shall discuss a nlodel bclonging to the social - interaction fa~aily. Tllc modcl llas thc 
same structural aspects as the other models. Before we pass on to the details of t?ic ~ilodcl tie shall discuss 
the meaning and basic concepts of group investigation. 

5.2.1 Group Investigation - meaning 

According to Thelcn, man is a social being, who cannot live withoui the assistance of other 
members of the society. Similarly our classrooms are also considered as a society which has its own social 
charactcristics. Which has its own characteristics. Since the class room is a society, the lcarning process 
will naturally be a group activity. Thclcn considers class room as miniature dcnlocracy also so naluraily 
the principles of democracy should be followed in learning also. Here thc Ic: rncrs as a group should 

v idcntif?. thc problem and invcstigatc on i t .  All the studcnts should havc to play a *.,lc i n  such in\,csiiga~ion. 



So in simple terms, group - investigation nlcans inquiry on the problenl by a group as a who ,c. and now 
V C  shall pass on to the a basic concepts of group - investigation. 

5.2.2. Basic concepts of Group Investigation. 

There are tlirce basic conccpts for Thclcn's group invcstigation strategy. They arc 

1) inquiry 
2 knowledge, and 
3)  dynanlics of the lcarning group. 

We shall dscuss thcse conccpts one by one. 

Inquiry : WC havc alrcady seen the various aspccts on inquiry in Unit 3, biological Scicncc Inquiry 
n~odcl. The situation u~hicli demands inquiry is the samc as that of the cognitive growtl. modcl. i.e. 
csplnration of a pu/./.ling situ:~tion. According to Thclcn. inquiry is the heart of group invc>.cigntion. the 1 

stirdcnts' arc able 10 dcvclop participativc bchnvior. 

Knowledge : The second conccpt of group investigation is hlowlcdgc. Accordng tc h e  lcn the 
knowledge cmcrges by applying past expericncc to present experience. Knowledge brings forth change 
of past cxpcricncc to present cxperiencc. Along with knowledge of resulls, knowledge of emotions and 
pcrsonal needs also could bc get through group investigation. t 

Dynamics of the  learning ::roup : Thclen rcmarkcd that a tcachablc group is ncccssary for group 
investigation. A tcachablc group means. a group of tcn to fiftccn studcnts of thc samc clas confronted 
with a p u ~ ~ l i n g  situation. 7'11~ rcadincss of thc students should bc co~iimu~iicative to other :ind 
shot~,Id have an  awarcncss of "What to do" and "Flow to do". 

Suppose, for an esample, you haw directed your students to a puzzling situatio~t Here the 
situation is two leaves from a plant tcstcd for the prescncc of glucosc. One of them was covcrcd \vith 
black papcr and thc other cxposcd to sun light. Thc onc which was covered sho\ved negative i:sult. Now 
your students arc exposed to a problematic situation. Thcy group together andanalyse their past expericncc. 
Thcy have already learned photosynthesis. They dscuss and develop suitable design for solving L)ie 
problem. In the course of time you should givc nccessary drcctions to help them to conduir inquiry. 

Clrcck your progress I 

Wtlt the help of tl1e busic c0ncept.s briefly upluitr the meaning of group it1 vevti;lutiotr. 
c : a) S'juce i s  S ~ V L O I  h~'1o)v to write your uti.swer; 

h) Coml~urc.your unsrvcrr ~vitlr the otie given at the end of this unit. 



5.3 THE MODEL OF TEACHING 

This model of teaching has thc same structural dctails of the modcls we ha1.c already d~sciisscd 
Now W C  shall discuss cach of tlicsc aspccts in thc sanic scqucntial ordcr. 

The syntax of this model is fairly longer than thosc we have discussed earlier. I t  has sls phases. 

Phase I Confrontation of Puzzling situation 

Phase I is the same as that of the phase 1 of cognitve growtb model. Here also students arc 
exposed to a problematic situation at first. The presentation of the situ&&ion niay take place verbally or it 
may be an actual experience. 

Say for eexamplc, you arc going to ~ntroducc sunlight is essential fo~~hotosyntlicsis by crcntlnga 
situation. You could say tlic cspcrimcnt vcrbally or you could conduct tlic csprin~cnt  in your class room 
In 11ic lattcr case studcnts arc csposcd to tlic actual situation. 

Y 

Phase I 1  Exploration of reactions 

At this phase you should invite various reactions of your students regardink the puzzling situation. 
You should help the students to draw their attention to the difference in reactions made by them. 

Say for example, in the case of the experiment light is essential for photosynthesis, reactions 
such as temperature is essential, and light is essential may have forwarded by your students. You have to 
draw everyone's attention to each of these reactions. 

Phase I11 Formulation 'and structuring of the problem. 

While listening to the dfference in opinions your students will be interested to explore the truc 
lu~owlcdge from these relations. At this phase, you should direct them to iorniulate and structure the 

a problem. While formulating the probleme, students should bc aware of what is to bc inquired. (i.c the 
actual problem). When structuring the problcni, different aspccts of inquiry, and diXculties of thc inquiry 
niay be taken into consideration. 

A 
Take the example of sunlight is essential for photosynthesis. At the third phase you should help 

the students to formulate the actual problem and plan what all steps are to be involvcd and what all 
materials are necessary to investigate into the problems. 

I'hasc IV Indepcndcnt i~nd  group study 

Ancr formulating and structuring tlic problcni the students analyse, each onc's roles to organlsc 
the activities required for each role. Then they should act as per their roles, and find out thcir rcsults and 
rcport it. 

In the experiment for sunlight is essential for photosynthesis, each one can investigate into a 
single reaction mentioned in phase I1 to find out the correct solution. Then report tlie result of each onc's 
observation. 

Phase V Analyse Progress and process 

At this stage the group analyses the findings of different individuals and !he process by \+hlch 



they reach to the final solulion. 

The group analyses the results of each individual's incluiry. i.e. the cspcri~i~c~lts to SCL ~ V I I C L I I C ~  
wind is essential or temperature is essential or light is essential. And they also analyse how each of them 
carried out the enquiry. 

Phase V1 Recycle activity 

At this phase the group is exposed to a new puzzling situation or a problem rais:d while 
investigating the previous pr~blem. The same process is repeated to find out the new knowledg:. 

In our example, a ni:w problem arising may be any other factor essential for p11otos);nthcsis or a 
new problem can bc idcntific ation of a gas evolved during photosynthcsis. 

Learning activity l 

Write one example of your choice for representing ul1 the phases of the syntax of group 
investigation model. 

Note : a) Space is given below to write your anstver; 

Social system 

The social system is democratic type. So the relation between the members of the group is very 
important. Activities of the group is important than that of individuals. The teacher do not interfere 
much in the structuring of t l~z group investigation. The status of both students and teacher is t5e same. 
Because in democracy there 1s no status Merenciation. 

Principles of reaction 

You havc to pcrfornl the rolc.of facilitator of learning in the forms of a Counselor, Consultant 
and a friendly critic. You should hclp them to understand the difference in the reaction ~nadc 1)y thcm. 
hclp thcm to the formulation and structuring oftlie inquiry and to guide them to conduct the invt ,rigation 
the right way. In addition to thcsc you sl~ould guide t11cr11 to internalize the cspcriencc of the ,group in 
three levels namely. 

(i) Problem solving lcvcl (Naturc of problem, and factors involved in) 
(ii) Group n~anagemcnt icvcl (How do we get the information '? How can WC organise oursclvcs to 

get the information ' l )  

iii) Individual meaning Icvel (How do you feel about this conclusions ? What is your opinioc in this 
regard ?) 

Say for csample in tlic example discussed in the syntax of the model, you should say thc ~?roblcm 
is of cxpcrinicntal in nature and the factors involved in arc sunlight, Cholorophill, Carbon dio~idc and 
watcr. In oconducting the experiment eachone should be &rectcd to do a specific activity in the cxp?rimcnt. 
For those who feel dficulty to internalize the knowledge emerging through the inquiry you sho1.1ld help 
them by asking probing questions and comments such as "What is your opinion about sunlight is essential 
for photos~ntl~csis'?", "Wind ivas not having any effect on photosynthesis", "temperature does r..ot havc 



any clTcct an pliolosyntlicsis", clc. You should also ask stimulating qucstio11,s t i l l  ~ h c  stuclcnt is nblc to 
intcrnali~c [hc mcaning complctcly. 

Support System 

Thc support systcm of this n~odcl rcquircs a good cnvironnicnt for lcarning and invcstig;~tion in  
a form of a wcll organised laboratory and a good library. Apart from these the studcnts should bc givcn 
support from othcr mcdia and rcsourccs also. 

Check your progress 2 

Bring out the vurious usl~eds of group invesfigution model offeucl~ittiltg. 

Note : U) .Spuce is gisc~t hc1011~ fn ~ ~ s i f e  j~ortr c ~ n s ~ ~ v r ;  
b) Cbntj~ure your utrstr1cr rrififlr f/te ottr g i ~ w t  U /  f/ie et~rloJ ?/~i.s jtttif. 
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.......................................................................................................................................................... 
Application of the model 

+ You can usc thls niodcl of teaching in traditional classrooms also. Through 11 1s nlodcl studcnts ~ 1 1 1  gct 
opportunity for social interaction. decision making and independent inquiq. You can use a ~ d c  1,aricty 
of problc~ii arcas ranging from si~nplc to complcx for this nicthod and also for difrcrcnt agc Ic\cls 

This modcl hclps us 10 fostcr disciplined inquiry with all agc Icvcls. This is also IiclpPul in 
promoting group work. This rnodcl of tcaching is considcrcd as very cficic~ct for 1cac11ing ;~c;ldclllic 
knowlcdgc. This modcl hclps to prolnotc intcrpcrsonal interaction, and rcspccl for individuals. 'l'liis also 
foslcrs social inquiry and indcpendcncc of tlic lcarncr. 

5.4 ILLUSTRATION OF CROUP INVESTIGATION MODEL 

You \+ill get the illustration of group invcstigation model in the audic. So listen tlic audio now. 

You may liavc listcncd to thc illustration in thc audio and be able to ic-ntify thc dirrcrcnl phascs 
of the modcl in tlic illustration. Phasc I cnds by tcachcr's question to suggcst stcps to incrcasc production. 
Phasc I1 ends by studcnts opinion about tlic i~sc of fcrtilizcrs and pcsticidcs and Pliasc 111 bcgins hcrc. 
Phasc 111 cnds by thc sourccs of data collcction as stated by the tcachcr. Phasc 1V bcgins by thc discussion 
on how to collcct data and cnds by tcachcr's statcnicnt that WC havc planncd ho7 I to collcct data. Phasc V 
bcgins by thc prcscntation of invcstigation by cach group lcadcr and cnds by thc conclusion of all tlic 



groups and Phasc V1 bcgins with teacher's qucstion about ftrrthcr invcstigation and ends at thc cnd of thc 
lession. 

5.5 LET US SUM UP 

In this unit WC have discussed the details of group invcstigation model of teaching. Group 
investigatioll mcans inquiry on a problem by a group. The basic concepts of group investigation arc (i) 
inquiry (ii) knowledge, and (iii) dynamics of the learning group. 

Thc modcl of lcaching has syntax. social syslcm, principles of rcaction and support syslem. 

The slntas has sis phascs. Phasc I is confrontation o f p ~ u ~ l i n g  situation, Phasc I1 cspiorat~on of 
reactions, Phasc 111 formulation of structuring of the problem, Phasc IV indcpcndcnt and group study. 
Phasc V analysis of progress and process and Phase V1 rccyclc activity. 

Thc status of studcnt and tcachcr is similar in this r~~odcl of tcacbing. Tcacher is a :~cilitator, 
Counsellor and consultant. A good cnvironnlcnt for lcarning and invcstigation is required for thc succcss 
of this n~odel. 

Studcnts will gct opporlunitics to social inlcraction, decision making and indcpcndcnt inquiry 
lhrough this modcl of teaching. It also proniotes interpcrson;ll inleraclion arid respcct Tor indi\.idu:rIs. 

I. The busic concepts of group investigutiori ure inquiry, kknurvleilge and dynumics oftltc leurrtit~g 
group. Inquiry is the systemutic rvay to f ind out the truth. According to the concepl c$ groirp 
investigutiort knorvledge emerges as a result of inquiry. 1)ynamics ofthe learning groccp means 
agroup of teachable students of ten or fifteen who are aware of systematic investigation. I n  the 
light ofthese concepts, group investigation means systematic inquiry by a group of students for 
cvploring ho~vledge. 

This morld ul.so has s-tructurul clrtuils such as syntrrr, social system, principles of reuction u~rrl 
srcpport sj1denl. Ti1e syntax hus sir phases. Phuse I i s  con frontutiott ofp#zzlirtg s i  wrtiotr in 
~ v h  iclr U ~~rob lem is posed. Phu.se II is evplorution ufreuction.~, in rvhich stur1et1t.s' re6 . tions (ire 
irrvitecl. Plluse Ill formulation (itid .vtructuririg of U problem iri rvhich problem is s~rrtctrirccl. 
Pl~usc 1I'i.s inrlel~en(lent und group sturly in urvhiclr sturlent should unulyse each ones role it1 the 
i~~ves-tigatiortunrl curry out the invesfigutiori. I n  Pliuse V each group awlyses their progresses 
unil process of in vestigation and draw conclusions. Phase V .  is the recycle activity, irt which u 
rtov problem areu occurs and investigation is repeated through the same steps. 
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, 6.0 OBJECI'IVES 
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. mastcl): I p r n ~ n g  19 a ncw srcp ~n thc \~orld oTtcachtng In 1h19 $tntt a c  \ \ I I I  <CC I I I C  Inllwrlant 
aqxcrs oT~na~lc%y Icarn~ng clratcgy oflcach~ng 'Tl~lr also tncludcs an 111, zlr'llt\c [nodcl 01 rc,ic.lllng AI  
thc ctid of Ihls i t t i l l  !ou \l111 1-c ahlc (o 

W i~ilcrprcl l l~c tiic:~~iitig of ni:~sIcr!~ lcar~iitig, 
i idcntiry tlic componcnls in mastcry Icarning. 
W idcn~iry the procedure or itsing  his modcl. 

-.-- * develop a positivc artitudc towar& mastcry Icarning stratcgy 
* apply tlic maslcry lcarning stratcg!;. 

U 6.1 INTRODZJCTION 

This unit pro\?idcs sonlc major considcralions oTlnastcry Icarning 'Y'liis is llnl ;I rnod~l nl'tc;~chillr, 
bt11 i t  is an approach for organizing irlslr~lclion 'I'lic prolwncnls of this mndcl :irk: In l i~ i  I <  c ':lrrnll :)nil 
Hcnjamin S. Bloom. Maslcy Icarning pro\.~tlcs an ;~niplcoly~rtutiit.v for rilar. st~lc-lcn~s 1 0  : l I r : l ~ I l  \:i~~<li~(-lnr.\ 
Ic\.cl of pcrformancc ~n school srltijcc:ls According to C';lrroll It;arn~nz I \  d~rt;i.ll! ( 1 ~ ~ ! ~ ~ . 1 1 ~ 1  or1 I~. ;~rni , r ' \  
aplitudc.. 'I'hc conccpl of ";~plitudc" is Ihc nnlount of the timc rcq~~ircri lo li:;~rn a ni;ltc:rl;~l ( I>:ISI\ 
of this conccpl Bloonl and C'arol\dcvclolxd :I strategy lo organisc the clas$. room l n  such ;I \\:I! 1Ii:11 1l1c 
slt~dcnls will get opriniuni ~itnc. good i~istrrtction and assislancc in undcrsi: n d l n ~  Icarn~nc (:isk\ So, ;I.; 
a lcachcr you should undcrsland Ihc basic coriccpls of a maslcry lcarningand its ~nlpl~cal~ons 10 cI:\ssmotii 
Icarning. You should also understand, how 10 dcvclop mastcry laming  strategy Tor classroonl ilistrtiction 
details of thc abovc nicntioncd idcas arc given bclow. 

6.2 MASTERY LEARNING STKATEGY 

WC havc discussed five teaching ~iiodcls so far. From tliosc niotlcl:.. ni:lslcn. I C ; I I . I I I I ~ ~  Ii,t< 111:111!, 

dlffcrcticcs. 11 does not aplxar as a n~odcl ol'(c.nching. hut i t  is ;In approtlch for nr~:lni/ili~ I I IS I  ~.II(:I Inn Az  
i l  is dikrcnt Tro~ii orhcr rcnching models. Ihcrc. \ \ . i l l  not bc any Iypic;~l fcrl~nal nl' ;I i i ; icl~ln~, ~ninilcl I I I  

ni:lstcn Icarning. lns(cnd or lliat thcrc. arc. somc. imporlant stclx HcTorc \i : p : ~ w  nri In I 114. (1:1 111s n i  I I ~ L .  



nmstcry Icarn~np, stratcp. I .cl us scc the mc;lntng and h;~cic co~iccpts of ni:~slcly laming 

6.2.1 M;~st cry le;lrning - meaning. 

Yort :~rc vcn ~iirtcli Ijniili;~r u~th Ic;~rn~ng, l l u l  ~~i;lslcr.! l~~ ;~~ .~ i~ t ig \ \ . t I l  Ix'. iI tcrtil 101 Y O ~ I  

~ b i l l  ll:~\,~: ti111iil3~:r ~l'yc;lrs csl~,rlclicL~ ol'{,*;~(:liitig 111 sc(.oti~l;~ry S ~ I I O O I S  So > ~ I I  C:III rclii~: 1 1 1 ~ 1  1 1 ~ 1 1  

some or yoil :ciudcnls wcrc ablc to Ic:~rli cluickly alniosl ; I I I  ;~spccls ol'Ilic 1c;lrning tnalcri:~ls ',:!/c ~ I S I I : I I I !  
cond~cl oitr classcs for si~cli fast Icarncrs. Wlicn thcy g c ~  n1:istcn- over thc givcn niatcrial. \\.c proccc'd 10 
tlic ncsl task without considcring tlic majority So mastcry lcartittig means lcarnitig alniosl all ..yxcls 01- 

a Icarning riiatcrial coniplclcly with in a tinic span \vIiich is dill'crciit frotii individual to individ,,al. NOW 
it is clcar that. the amount of tinic takcn for tnastcry ovcr a iiialcrial is diffcrcnt from individual lo 
individual. Tlic details of which can bc sccn in thc follo~\ing suhscclion 6.2 .2 .  

6.2.2 The concept of aptitude 

WC h n \  c already sccn lliat tiiiic takcii for iiiaslcty over a tiiatcrial is dircrcnt for dircrcnt pcrsons 
So m;istcn Ic:lrning can I-x rcfcrrcd to as a futiclion titiic According lo .lolin Carroll,, thc apliludc or I lic 
Ic,rncr is dirk,& IIy I~nkcd to Icarning Stlicc ;~!>t~ludc IS  csscnlial lor Icartiing. Ihc di1l'crcnc.c 111 I I I ~ ~ c '  

rcq~tircd for m:lslcr! learning is duc 10 tlic dtl'l'crcncc 111 ; I ~ I I ~ I I ~ C .  So carrol dclincs "A]>lil:iclc. ; I  I l l ?  

amount oT tttiic rcclrtircd Tor Ic;lrn~ng tlic giicn matcrt:11" I I '  otic slrldcnt rcqi~ircd lo 11i:ls ,.r o\,c:r ; I  

material. lic 4iollld spctid cnoilgli liliic ~,liicli is rcquirccl !'or gclrtng maslc? o\ecr Ikal ni;~lcr~.r! ' I ' I I I ~  
thc basic coticc:pt oT matcry learning. 

Hrc.ull utrd tvriti~ ili~tvn nnp int.irk.nt itt pour tc#rrc.itit~g l$*, ~vhic-h ~-~xplrrins mu.s.trry I .rrtrirtg is 
(I jutrc.tiotr of fintip. 

6.3 ' 'THE 'I'EACHING S'I'HA'I'ECY 

'I'lic Ic;~cli~ng slr:ilcgy for tiiaslcn learning Iiigliliglits tlic following asyccts sl~cli as Itnic :~Ilo\\cd 
Tor Icarnitig. Ic;~rncrs' prscn'caticc: tlic qtlalily of inslrucl~on. studctit's ability to undcrstatid tt~slr~~clton 
and l i l \  ;~ptilut lr l .cl's sec Ilicsc aspects one hy  onc 

6.3.1 Aspects of  teaclining strategy 

WC li;~vc ;ilrc;ldy discusscd (hc importancc of time ;~llottctl kr m;lstery learning. F~.oni your 
own culxricncc i t  is clc;~r that diffcrcnl individuals nccd diffcrcricc in timc to lcarn givcn material, so t f  
you want a11 of !.our Icarticrs to tnastcr tlic givcn matcrinl. you shot~ld givc cnough ti~nc for thcm. 

'I'lic qccontl ilspcl is le;~rner's 1)esefirer;lnce hcrc pcrscvcrancc stands for Icarncr's ir;!crcst. his 
altiludc to\\:~rds learning and pcrsistcncc of motivation. I f  rhc lcarncr docs not liavc intcrcst in lcarni ng, 
lic could not .ni:lqlcr over the ~iialcrinl. From your own cspc.rlcncc yort might havc nociccd th:rl sl~tdcnls 
I \ I I ~ I O I I I  I I I ! ~ > ~ L > \ I  !or l i ~ : ~ r ~ i ~ t i v  i~ottld h poor lc:~rtic:rs 
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Quality of instruction is thc ncxl aspcct which influences mastcry Icar~ling. Quality of inslruction 
is inflilcnccd by factors such as conipctc~~cc of thc tcachcr, cllicicncy of 1cal:ling situations. \.;~ricty of 
learning cspcrict~cc and tiicntal lcvcl of Icarncrs, l i  your instruction takcs car- of all [hcsc aspccls. ~ I I C I I  
i t  will bc of good quality. 

Student's ability to undcrs1;rnd instructiun is the ncsl aspccl o l  maslcry Icr~rning. l l  your 
studcnls are not able to understand what is bcing instruclcd to thcm, thcy could not lcarn the tiiatcrial and 
would not gct mastery over the material. Say for example, elementary school children will not havc the 
ability to understand the structure of DNA. 

The final and most important aspect of mastery learning is learner's aptitude. We havc already 
discussed the details of aptitude and defincd is as the time rcquired for learning. 

Check you progress 1 

Ilriefly explain the major aspects, that influence mastery learning. 

Note : a) Space is given below to write your answer; 
b) Compare your answer with the one given at the end of this unit. 

6.3.2. Steps in mastery Learning 

Mastery learning has five major steps. Thesc are put forth by Bloom. Lct us sec these steps one 
by one. 

1. Formulation of Objcctivcs 

Thc purpose of the lcarning unit in tcrrns of objcctivcs should bc fartnulalcd at first. You arc 
familiar with objcctivcs of the lcsson evcn fro111 your B. Ed. Training. For any lcsson, thcrc will bc a lisl 
of prc-stated objcctivcs, which dctcrminc the purpose of the Icsson. 

Suppose for example, you arc going to tcach a lesson on food chain. Thcn you will prcparc a sct 
of objcclives. (Details of objectives is given in block G U. 1) 

Leurning Activity 2 

Prepare the objectives for the lesson food chain. 

Note : a) Space is given belorv to rvrite your ansrver; 



You may have prepared the following objcctivcs. T11c studcnt will be ablc to 

a) recall the important terms such as produccrs, consumers, dccomposcrs and trophic Ic\ cl. 
b) recognise the difference bctwcen differcnt trophic levels. 

% 
c) interpret plants as producers and animals as consumers. 
d) classify organism on thc basis of fccding habits. 
e) apply the information in to new situation. 
f) develop scientific appreciation. 

2) Dividing learning units to small units 

Now WC havc stated the objectives of the lcsson in bcl~avioral terms. And you shc~.ld arrange 
the lcarning nlatcrial in to small, short sections. Each small section deals with a single objct live, so for 
the mastcry of the material one should master each of thcsc small stcps or scctions. 

For csamplc, in the lesson on food chain can bc dividcd into small sections such as produccrs, 
consumers, dccomposers, trophic levels and feeding habits. 

3. Identification of learning materials and instructional strategy :- 

At this step you should identify the learning materials necessary for the instruction. Then you 
should select the instructional strategy to master the learning task. 

Say for example, the learning materials such as charts, models, and real objects, tan be thc 
materials sclcctcd. Oncc you detcrn~inc the learning malcrial ).ou should sclcct the suitable in;truclional 
stratcgics. Hcrc you should adopt survey typc stratcky or lecture curn discussion slratcgy t I, teach the 
lesson on food chain. The design of the proposg inslruclional strategy should bc then pracfiscd in thc 
classroon~. 

4) Diagnostic tests 

We havc alrcady determined the strategies of instruction. Each unit of the content is accompanied 
by a brief diagnostic test. Thcsc tests are used to mcasure, students' progress in learning and also to 
identify the particular problems faced by cach student. These tests hclp to know whether eacl, student is 
able to attain the satisfactory level of pcrformancc. Some students inay havc certain dificultics in attaining 
the dcsircd lcvcl of pcrlbrmance. So this test will hclp us to locatc the actual dificulty of thc students. 

5) Supplemcnt;~ry Instruction 

We will get the data about the progress of cach studcnt and his weak points or diflici~ltics by 
adm~nistrating t11c diagnostic tests. you should analyse the dala obtained and provide ncccssary 
supplementary instruction or remedial teaching in order to help the students to overcome his iiDTicultics 
and to attain mastcry lcarning. 

You should take care to give enough time to individual students to fit to the aptitude of each 
student. 



Check your progress 2 

Briefly explain the d e p ~  in mastery burning 

Note : a) Spuce is givc I belolv to write your answer; 
b) Compure yor r unsrver with the one given at the end of this unit. 

6.4 ILLUSTRATION OF MASTERY LEARNING 

You should know one thing that we could easily implement mastery laming  in the usual class 
rooms, if we are well prepared to understand our children and give enough time [or lcarning to cach of 
thcm. Spccial learning materials such as muti-mcdia packages, programmed Iarning materials ctc, arc 
vcry much uscful in mastery learning. 

An illustration of mastery learning in the form of a self instructional unit in print is 
given as follows. 

MASTERY LEARNING-ILLUSTRATIVE MODEL 

A self learning unit developed on the topic 'Food and health's is g v e i ~  below as an illustration 
for mastery learning model of teaching. 

FOOD AND HEALTH 

1. OBJECTIVES O F  THE UNIT 

At the completion of this unit the student will be able to 

1. idcntlfy different components of food. 
2. dstinguish between body building components and energy giving components in food. 
3.  identify resources of Werent cqmponents of food. 
4, use of principles of balanced diet in daily life. 
5 ,  develop a positive attitude towards balanced diet. 
6.  identify the importance of vitamins and minerals in diet. 
7. dcvclop a positive attitude towards avoiding hypervianlinosis. 



11 OUTLINE OF THE CONTENT 

1. Food rcsourccs 
1.1 inlporlancc of food 
1.2 dificrcnt coltlponcnt of food 

2. Balanccd dicl 
2.1 meaning of balanced diet 
2.2 factors influcncing the quantity of food ncedcd 
2.3 importance of balanccd dict. 

3. Malnutrition and hypcr vitaminosis. 
3.1 EiTccts of malnitrition 
3.2 fiypcr vilaminosis. 

4. Lct us SUlll  up 

I11 INSTRUCTIONAL STRATEGY AND LEARNING MATERIALS 

Instruction of givcn unit is through sclf lcarning materials. Ncccssary lcarning malcrials arc 
dcvclopcd for thcir lcarning of thc content listcd abovc for realising the objcctivcs. 

1. FOOD RESOURCES 

Food rcsouroes arc thos . nlatcrials which arc used as our food. You arc fanliliar with a lsricty of 
food rcsourccs. So writ , down sonic food rcsourccs. 

Learning Activity l 

Write down some ofthc food resources you are using regularly. 

Note : U) Spucc is I,  iven below to write your answer; 

You may have listcd out rcsources such as rice, whcat, fruit, tubcrs, milk, egg, fish, meat, etc. 
Among thcsc rcsourccs, you could identify two typcs on thc basis of the origin. That is vcgcu~ian and 
non-vcgctarian food rcsourccs. So WC depcnd upon vcgctarian and non-vegetarian food items. 
Now wc shall scc thc importancc of food. 

1 .l ln~portance of food 

WC arc usually taking food lhrcc or four limcs daily. Actually, what is the inlportancc of food ? 
Food llclp us to drivc away hungcr. Now lct us scc what is lhc usc of food ? Food givcs us cncrgy for our 
work. Morc ovcr, food hclps us to build our body and promotcs growth. Arc thc conqmncnls that give us 
energy and build our body the same ? Now lct's see the components in our food. 

1.2 Different components in food 

Thcrc arc difl'crcnt components in our food. Among then1 thcrc arc cncrgy giving conlponcnts 



and body building componcnls. In addition to tl~csc componcnts, vitamins and n~incrals also should !X 

thc csscntial componcnts of food. WC shall scc cach of thcsc componcnts in dctail. 

4 Energy giving components 

Thc cncrgy giving componcnls in  our food arc carbohgdrrrtcs, fats and lipids. C:!rk~z~lij~.ir:~~~ 5 

arc diKcrcnt sugars contained in diKcrcnt food rcsourccs soch as ricc, lubcrs, milk ctc. Fats ar~tl lipick arc 
oil co~ltcnt tllat wc get fron~ diTTcrcrtl food rcsourccs such as milk, nlcat, oils c ~ c .  

Bocly builtling componcnls 

Proteins, vitamins and nlincrals arc lhc body building cotnponcnts in our food. Profcins arc 
bigger molcculcs uscd for building body parts, that is cclls and ccll organcllcs. WC gct cnough proteins 
front ccrcals, bcans, milk ctc. 

A V~tamins arc vital clcmcnls ncedcd for propcr growth and functioning of our body. Icavcs, 
vcgclablcs, fruils, fish, cgg and milk ctc. arc rich sourccs of vitamins. Minarals arc clcmcnts which arc 
nccdcd in small anlounls for thc propcr dcvclopmcnt and functioning of our body. As i n  lhc casc of 
vitrrn~ins n~incrals arc sccn in abuiidancc in Icavcs, vcgctablcs, fruits, fish, cgg and milk. 

Now WC havc sccn thc difCcrcnt componcnls of our food. So, bcrorc you procccd to thc ncst 
scclion, plcasc answcr thc following question. 

Check your progress 1 

Which are the essential compotlents in your food ? What are the importunt resources oj'such 
contj)onents? 

Note : a) Spuce is given belorv to ~vritc your uns-~ver; 
b) Compare your an5vver with th c otre given ut the en J of this unit. 

Now WC sl~all pass on to 1llc nest scction namclq; balanccd dict 

2. BALANCED DIET 

Dict as you know, is thc food WC takc at a limc. WC arc going to discuss in dctail thc conccpl of 
balanccd dict, factors influencing the quantity of food a pcrson nccdcd pcr and the imporlancc of 
balanccd dicl for a hcalthy lifc. First of all WC shall discuss lhc conccpl of balanccd dict. 



2.1 The concept of balanced diet. 

Conimon balance is a familiar instrument using for liicasurcnlcnt of weight. Suppose p u  wcnt 
to a shop and askcd for two kilogranis of ricc. how do you know tliat, the sliopkecper gives you the sanic 
quantity as you dcmandcd ? you may bc cagcrly looking at the balance to sce whcthcr tlic amount of rice 
takcn is wcll balanccd with two kilogram iron piccc. Hcrc tlic amount of ricc taken should bc thc saliic 
quantity of tlic weight WC put on thc othcr side. In the casc of dict also, thc quantity as wcll iIS thl: quality 
of food materials WC takc a day should bc wcll balanccd with our bodily nccds. The quality of food can bc 
dctcrniincd in tcrnis of the nutrients contained in it. So, WC can dcfinc balanced dict as the d~c t  which 
involvcs all necessary coniponcnts for the healthy growl11 of our body in adcquatc quantity and proportion. 

Various components in our food are already discusscd in section - 1. The quantity and pr )portion 
of each food item is determined by several features which WC shall discuss as follows. 

2.2 Factors influencing the quantity of food a person needs. 

You may liavc known somc of tllc factors influcncing tlic quantity of food a pcrson nccd pcr day. 

/,curtring Activity 2 

Write certuirr fuctors injlriencing the y riutttity of foorl U person neer1.s per rluy. 

Note : a) S~juce is given belotv to write your unswer; 

You may llavc \vrittcn agc of a pcrson and his body sizc arc tlic factors influcncing thc quantity 
of food lie nccded a day. Of coursc, tlic agc and body size arc two of sucli factors. In addlion 10 thcsc, 
factors sucli as scs, bodily conditions, climate and vocation arc also influencing the quantity of food onc 
needs a day. WC will scc cach of these factors in detail. 

(i) Age : Rcquircnicnt of nutricnts is dlUcrent fro111 pcrson to pcrson on the basis of agc. You 
luioi\n that babies and aged pcrsons nccd s~iiall quantities of food, but with rich nutricnts and casily 
digcstiblc. Othcr wisc Lhcy may have dcvclopcd indigestion problems. 

(ii) .Botly size : A largc sized body dcmands morc food than normal body to maintain thc f~~nctions 
ol t l~c body. 

(iii) Sex Quantity of food onc nccds is dctcr~iiincd by scs of thc individual also. Usually .ncn cat 
morc than wonicn. But due to certain physiological conditions such as nicnstruation, pregnancy and 
breast fccding a woriian nccds highly nutritious food in morc cluantitics than that of a nor~iial woman. 
you know that during tlicsc conditions cxtra atiiounts of nutricnts arc necessary. 

(iv) Climatic conditions ; Do you ever noticcd the rclationship bctwccn climate and our food in 
takc ? Of coursc tlicrc csists a relationship bctwccn the two. You may fclt that you nccd morc food in 
wintcr scason than tliat of sumnier season. What will bc rcason for this '? You niay liavc studcd tl.at cstra 
encrgy i s  rcqi~ircd to niainlain our body tcmpcraturc during \\.inter. That is why WC Iiavc to tahc morc 
food In inter 





to obcsity. Obcsity in turn causes fat deposition inside thc blood vessels. This will l a d  to high blood 
pressure and licart diseases. So, it is also esscnlial to control our diet, for not to increase the nulritious 
value of food above the rcquircd Icvel. Routine cxerciscs also will hclp us to cscapc from the lethal clTccts 
of hypcrvilan~inosis. 

Check Your Progw.ss 3 

Jlritrg out the cliJiirerrce bct~veeri mulnulitiorr cind Ir,~l~er!r,~itanrino.si.s 

Note : U) .sl~uce is  given bclo~v to wile your unstver; 
h) Compare your anwver with the one given at the end of this unit. 

4. LET US SUM UP 

In this unit \\.c have discussed t l~c aspccls of food and hcalth. TIlc main points of our disc ,rssion 
can bc suriiniari~cd as follotvs : 

I )  I:ood is csscnti;ll for l~c;~lthy lifc 

ii) Sugars and fats arc cncrgy giving componcnts and potcins and mincrals arc body building 
componenls. 

iii) Grccn Icavcs, vcgclablcs, fruits, bcans, nlilk. cgg and fish arc rich sources of i~nporlant componcnts 
of food. 

I )  Agc. sex, body size. climatic conditions and vocation arc thc factors influencing the quan ity or 
fmd nccdcd a day. 

t.) Balanccd dict is Lhc dicl involving all thc ricccssary nulricrils in adcquatc qu:~nlity and prop,tion. 

I )  Malnulrilio~i is dcficicncy ornutricnts and hypcn~ilaminosis is cstra deposition of nulricnls in lllc 
body. 

Check Your Progr~'s.s : Possible answers 

I .  The essential components in our food ore energy giving contponents such as carbon hydrutes & 
fats, body building components such asproteitr.~, minerals arid vitamins. Green leaves, vegetables, 
fruits, beatrs, mild, egg.jish etc. are rich in hody building components. 

2. IZl~lcrrrcctI tlict is the diet that inclur1e.s U N  /Ire nece.ssury nritrierrts in adequate quuntitj~ und 
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proj)ortiotrJor the proper growl11 ($U /)cr.so~r. ~1rcju~'tor.s inijlrrctrcing /he qrrrrtrli!,~ c?f/ood orrc 
t~eecletl ure uge, SLY, ho(ly size, clitncrtic conc1itiorr.s utrrl vocutiott of'tke itrrliviclrrul. 

1 
3. Munutrition is U condition cuused by rlrfietrcj~ of essmtiul nutrients in otre's hot!,. Ilrrt 

hypervituminosis is U contlitiott itr rvhich nutrients are deposited in ubutlunce one's borly. 

IV. DIAGNOSTIC TEST. 

The learning material for food and health is given above. You should give the nialcrial to your 
students and allow them to learn till each one gets niastcry over the material. Once they liad colnplctcd 
lcarning tlic unit you should fis the criteria Tor successful co~nplction is eight) pcrccnt or liiorc niarks in 
tlic tcst. You should give supplcriicntary inslruction to tliosc wliicll liavc not successSully co~uplctcd the 
unit. (The details of preparing diagnostic tcst is given tn Block-6 unit - 8.) Iiouc\,cr a sample tcsl 
question papcr is given as follows. 

i- 
QUESTION PAPER 

Unit: Food and Health 
Standard M: 

Duration :40 Minutes 
Marks: 20 

. 1. Fill in the blanks using appropriate word or words (112 S J = 2)  

1 .  Food gives us. ....................................................................................................... 
2. Energy giving coniponc~~ts of food arc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3. body building coniponcnts in food arc.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4. Dcficicncy or ni~tricnt is . . . . . . . . . . . . . . . . . . . . . . .  ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

11 Wrilc you answer in one or two scntcnccs ( I  s 5 -  5) 

5. What is Hypcxvilaminosis ? 
6. What is the importance of food in our life '? 
7. What arc the factors influencing the quantity of food nccdcd a day ? 
8. What is balanced diet ? 
9.. What is the cffcct of malnutrition ? 

+ 
111 Give your answcr in tlircc or foi~r scntcnccs (2 S 5 = 10) 

10. In which condition wonicn nccd luorc nutrients ? Why ? 
11. How does hypcrvitaminosis lead to dinerent diseases ? 
12. Why do WC eat more during winter ? 
13. Balanced &et is important for a healthy life. Why ? 
l?. Malnutrition and hypcrvitaminosis are the two sides of the same coin. Explain. 
15. You are going to prepare a balanced diet schedule for your family. (3 x l= 3) 

What all factors should you taken into consideration ? Which resources should jou include in 
the diet ? Explain. 

This is only a sanlplc qucstion papcr. You should prepare so many tcst itcnls to Lest cacli clcriic~il 
discilsscd in the unit. Then only you could know wlictlicr your students gc.. mastcry or not. Ancr 
c\laluating the answer sheet of studcnts you may Iiavc sccn tliat liiost of them lia\.c acquired niastcry o\.cr 
tlic ~natcrial. If there is anybody \v110 do not gct niastcry. you will give thcm supplcmcn~ary ins~ruction. 
So that those studcnts also will acquire maslccy over tlic unit. 

V.SUPPLEMENTARY INSTRUCTION 

In ordcr to conduct supplclncntary instruction. you should usc tlic sa:w unll along \\tth somc 
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acccssar!; Icarninz lii;~rcrials s11cIi.a~ charls. pholograplis. articles. and lalks: 

Charts shoving dilrcrcnt Sood rcsourccs and qtlanctly of Sood rcquircd 10 cach slinr~ld ix. uscct 

You shot~ Id C O I I C C I  pIinto~~~~;~plis OS disc;~scd I X ~ P I C  duc to nial ntl~ri~io~i atid olwsil!. 

\'or1 sliottld IIicn assign your sttldcnls with llic dui!, In collc.c( :~rliclcs regarding Soncl :tilcl lic:~I:Ii 
from ncws papers and maga~incs. . 

Alotig\r.itll I I ~ C S C  supplcmcntary Ic;~rnit\g tiiatcriols, yon should givc cspl;in:~lion oillic csscnt i:ll 
aspccts of the unil. 'I'licn again conduct a tcsl on thc satiic unit and vcriCy whcthcr all studa~ts gct 
lnaslcry ovcr tlic unil. Tf nccdcd. you should usc sonic riiorc additional inslnlction. 

1) formt~lal ion or ohjcclivcs, 
l i )  dividing learning irnit to snlal l stcps 
iii) ~dcnrlf~calion OS lcarliitig nialcrial arid inslroclional z1r:llcogy 
v )  diagtiosl~c Icsling and 

suppIt~nicn~:~r\ ins1 ruclion 

9 t i m ~  ullo~cr*d for Irurning. 
i) leurn~r ' S  prrseverunce 
i9 qu~li ty  of instrutlion 

iv)  .\-tu~lc~tt'.~ ohiliq to unrlorstnd ir~.c-truc*tinn, (mrl 

V) I~arttrr's rtptitudr ((~rnount oftintr r~quircvl/or rtru.\tory Ic.r~rning}. 

I b~orr~~rtlirtinit r , j  ohjcr.tivcl,\ 
I)ivi/lirrg Icvrr~iit~g rrrtit to srrrtrll .\c.c.tiorr,s. 

.'I) irl~r~fi/ic.t~fintt o j  l(~rlrrring mut(.rirtl.\ urtrl inctruc.tinrrn1 \trtrtc~~'.)~ 
v) I)iugtrr>.\tic* t(p.\t,\. 

.Vu!)~~lr*t~torttrr~y instruction. 

SSIGNMEN'L' QUESTION 



7 -. /'(rssi, lC: ,Yingh, I- .  C'. d ,Y(rtivrrn !l411 ( l  987) / I I ( ! / I I I : I I  7iY ~ ~ I I I  I J ~  I J V U / P /  of l $ v ~  11~11:r. 

.4p !I : ncrtiot~crl t'.s!v)~clr nlo,yic.r~/ Corporrrtinn. 
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BLOCK 5. MEDIA AND MATERIALS FOR TEACHING BIOLOGY 

3 BLOCK INTRODUCTION 

As you know, 110 tcaclicr can rcly on oral communication alone to cart out the tcacliing stratcgics 
discusscd in Block 4. EITecti~re tcacliing rcquircs tlic support of appropriate dtlicr mcdia and materials 
also. This block providcs you with an outlinc of such ~ i i c l a  and niatcrials ncc :ssary for tcach~ng b~ology. 
'This block has six units. Thcy arc; 

1 > Laboratory 
2) Learning Ads 
3) Acccssory learning Aids 
4) Community Resourccs 
5 )  Extended Curricular Activities 
6 )  Resources Units 

Unit 1 discusses various aspects of Scicncc laboratory. The fcaturcs of n Scicncc Lab. its designing 
and nianagenicnt and safcty prccuations liavc been discussed in this unit. 

Unit 2 and 3 dscuss the various aids to learning. Major typcs of aids sac11 as auditory, \risual and 
audio visual are covered in unit 2 Various accessory learning aids such as S2icncc Inuscull1 aquarium, 
terrarium and green house have been discussed in Unit 3. 

Unit 4 deals with community rcsources, its meaning, scope, proccdurcs to utilisc rcsourccs and 
thc major community rcsourccs. 

Unit 5 discusses tlic details of cxtendcd curricular activities such as sciencc club, Scicncc fair, 
Sciencc quiz, field trip and science projects. 

Rcsourcc unit, its con~pouc~its, skps in dc\,eloping a resource unit and nn illustra~i\.c ~ilodcl 11:n.c 
bccn covcrcd in unit 6 .  



UNIT 1. LABORATORY 

1.0 Objcctivcs 

1.1 Introduction 

1.2 Aims and Objcctivcs of Scicncc laboratory 

1.3 Scicncc Laboratory - Fcaturcs 

1.4 Designing Scicncc laboratory 

1 .4. I Factors influencing thc dcsign of Scicncc Lab 
1.4.2 Dcsign of the Scicncc Lab 
1.4.3 Components of a Scicnce Lab 

1.5 Safety prccautions in a scicncc laboratory 

l .G Managcmcnt of Scicncc Laboratory 

1.7 Lct us sum up. 

1.0 OBJECTIVES 

you know that laboratory is essential for tcaching biology. A laboratory must have csscntial 
equipmcnt and materials necessary for instruction. In this unit we will sce the important ~spects of a 
science lab; and safety precautions in a lab. At the end of this unit you will be able to 

* identify the aims and objectives of Science laboratory 
* identify the important equipment necessary for a science laboratory. 
* apply the knowlcdge of the major features in dcsigning science laboratory. 

1.1 INTRODUCTION . 
Evcy one, who has intcrcst in scicncc tcaching \\,ould agrcc that laboratory has imnlcnsc rolc i n  

Scicncc tcaching. Tcaching through laboratory or tcaching using a laboratory is csscntial for good scicncc 
tcaching. As a Scicncc Tcachcr you should know thc major aspccts of a Scicncc lab. In this unit \\c \ \ , i l l  
see thc various aspccts of Scicncc lab; fcaturcs of Scicncc lab, dcsign of a Scicncc lab, comwncnts in n 
Science lab and safcty prccautions in a Scicnce laboratory. Thcsc aspects are presented in detail in this 
unit. 

1.2 AIMS AND OBJECTIVES OF SCIENCE LABORATORY 

You know well that laboratory work is essential for complete learning of theoretical Icssons. So 
the theory and practicals act as complcmcntary to each othcr. As you know the need of labr .gtory work. 
you should dcvclop dctail plan for the utilisation of laboratory facilitics. 

Through laboratory work WC aim to facilitate lcarning by doing, Icarning by obscwation, di%co\.cr! 
Icarning, and group investigation approach to lcarning. Say for csamplc, you arc going to tcac I dilTcrcnccs 
bctwccn animal cclls and plant cclls. So you could providc slidcs of thc cclls and dircct your studcnts to 
obscrvc than using nlicroscope and note the diffcrcncc bctwcen thctn. This is a modc af disco\.cn -. 
Icarning. Such lcarning would be retainable for long periods and also helps to mastcry 1~:arning. So 
m;lximising Icarning. is the aim of laboratory in sciencc tcaching. 



Among the objectives of laboratory work, the following are important. 

First one is to provide concrete illustrations for scicntific understanding. Lct us scc an csamplc. 
Ccll division is an abstract idea for students, hours long lecturing may not be helpful in concrclising tlic 
idca. So instead of lecturing you can utilise lab facilitics. Ccll division can bc visualised using a microscopc. 
Growing roots of onion could be easily use for this purposc. . 

Sccond objcctivc is to dcvclop scientific concepts and principles. Thc concypt of rr~ctors controlling 
photosy~~thcsis could be cflcctivcly dcvclopcd with tlic help of laboratory facililics only. 

Scientific skills, scientific attitude, and interest could be developcd t:irougli lahratory wcrk. 
Tlic spccific nature of laboratory work would bc helpful into develop observati@:l skill, analyzing skill. 
and skill in judgement., 

t 

A laboratory is a place for learning scientific method and then the proccss of scicncc, ic., activc 
experimentation and verification. Laboratory work is also helpful to arouse curiosity in natural phenonicna, 
which in turn inspire lcarning science. 

Bcsidcs thcsc objcctivcs you can list out many minor objcctivcs of yooir own for instructional 
C purposc. 

C/zeck your progress I 

List out the major objectives o f a  science laboratory. 

Note : a) Space is given belo~v to write your answer; 
b) Compare your un.clver with the one given at the end of tlti*. unit. 

1.3 SCIENCE LABORATORY - FEATURES 

usually, majority of us do not pay much tinic for arranging tlic laboraloy. This may bc dilc 10 

Inany rc;lsons, silcli as lack of cnougli time, lack of cnough spacc, lack ofco-opcralio~~ from othcrs ctc. 
Still many of you arc intcrcstcd to usc tlic laboratory in niasiniulii possible ways :~nd situations. So you 
sllould know thc fcaturcs of a scicncc laboratory. 

I,eurnirrg Activity 1 

Whut rvill be the essmtial features o f a  luborutory 

Note : a) Space is given below to write your answer; 



Now let us sec t ic  following fcatures in contrast to your answer. 

a) A good laboratory sliould havc cnough spacc for thc frcc movcmcnt of pupils during Iirboraton 
work. 

b) Tlic pliysicc~l conditions si~cll as Trcsh air. light. :lad \.cnlilalion should lx adcquatc to givc c ,!idi~cri\.c 
cnvironmcnt Tor Ialmratory work. 

C) Tlic slrucluring of thc I;lb sliould bc appropriate to conduct den~ons~ra~ions,  Icciurc ci~ril 
dcn~onstrations, individual and group work. Say for esa~nplc. you have to demonstralc bucld~ng 
technique along with Iccturing. Enough Tacilities should bc givcn for pupils to obscr\.c tllc 
demonstration and rcpcat it by thcnisclvcs. 

d) Lcarning lnatcrials such as actual specimens, prcscrvcd specimens and materials rcqilircd for 
lcarning should bc providcd in a scicncc lab. 

e) Accessory learning malcrials such as black board, wall cllarls, visual aids and display b a l d  sliould 
bc prcscnt in tlic lab. This would bc hclpful to masimi/c Ilic cficicncy of instruction. 

f) ' 1 ' 1 1 ~  1;1b slio~~ld k dcsigncd i n  SLICII  ;I \\.ay to f;icilili~ic rc~clrcr sulxrvision. You know. i t  is c s s c ~ ~ ~  i ; ~ l  
10 sulxrvisc c;\cll studcnt, \\,liilc ihcy are it1 work. 

g) Enough storagc hcilitics should bc provided to slorc lab ccluipnicnt. accessory Icarning ~~r;ltcr~als 
and clicmicals. 

h) Thcrc must have cnougli walcr. gas andclcctric connections whcrcvcr thcy arc necessary buficicnt 
numbcr of laps and sinks and proper drainagc facililics cnsurc lhc clcanliness of the laboratory. 

i) Different types of cspcrimcnts arc to bc done in a laboratory using chemicals. So thcrc must bc 
prccuations against any harmful situation in a laboratory. So safcty nicasurcs such as Iirc 
cstinguislicr, cnicrgcncy csit, first aid kit etc. should bc provided in a scicncc lab. 

Bring vut Ihc c.s.sc11ti1 e t r e s  of a science 116. 

Note : U) .Spuce is given bdorv to write your answer; 
h) Compare your anmver with the one given ut the end ofthis unir. 



1.4 DESIGNING SCIENCE I,ABOItA'I'OftY 

Tlic scicncc laboratory should bc dcsigncd in such a way to considcr all thc frictors rclatcd to 
instruction. You know thc importance of tl~orough planning in providing any cd~lcational situ;rtion, f Icrc 
also you should plan thoroughly for designing a science laboratory. Before we pass on to tlic actual 
dcsign, let us have a look to the in~portant factors, which could be considered at the timc of dcsign. 

Learning Activity 2 

What will be the factors influencing the &sign of u science lub. 

Nofe : U )  S'1)uce is given below to rvrite your unslver; 

1.4.1 .Factors influencing the Design of Science Lab 

Thcrc arc various factors. inflircncing thc dcsign of scicncc lab. Lct us csaniinc thcm one b!. 
onc 

a) Arca - Tlic first onc is tlic numbcr ofpi~pils ~vorking at a timc. This would hclp to dctcrminc tl~c 
ac t~~al  spacc rcquircd for tlic work arca. Thc spacc for dclilonslration and storcgc could bc considcrcd 
while dctcriilining tlic total arca of thc I'aboratory. 

b) Location -Location of the lab is the sccond factor which is to be considered at thc tililc of dcsign. 
It  is preferable to locate the lab at the ground floor. The lab should be such a placc to cnsurc casy 

C utilisation. In our schools, the sharing of space and cquipmcnts is required. So lab should bc locatcd in 
a convcnicnt placc. 

P C) Flcxibility - WC usc flcsibility hcrc to dcnotc thc facilitics for adopting ,.iarious acti\.itics such as 
diffcrcnt nlcthods of teaching, ;lclivilics of scicncc club, facililics for audio-visu;~] projcclion. spacc to 
dcvclop i~nproviscd learning materials, ctc. So j.011 sliould plan for a r~lulti pu~lmsc l;iboratory. 

d) Furniture - Necessary furniture such as dcmonstration table, student:; tablcs. storagc slicl\.cs 
and chairs are essential in a lab. The tablcs could not bc of huge size. Modcr;ltc typc tablc should bc 
prcferablc. The demonstration table should bc placed on solile height from tllc ground lcvcl so that 
studcnts should be able to sec the demonstration well. 

C) Lighting -Enough lighting shouldbc provided by utilising the day light to thc masimuni cstcnl. 
In ordcr to utilisc day light, doors and windows should bc placed in accordant!: with thc cntry of light. 
But carc should bc takcn to avoid csccssivc lighting. Light colours should bc uscd to paint thc ~v:llls. 
\vliich rcduccs tlic light intensity, 

I? Safcty -You know i t  is vcry important to involvc safcty mcasurcs in a scicncc lab. Tlicrc \ \ i l l  Lx -- clianccs of firc, brcakablc glass warcs and harmful chemicals in a lab. So whilc dc\;cloping a dcsign for 
a lab safcty mcasurcs must bc includcd in i t .  





1.4.3 Components of a science lab 

You know that thcrc are liiany components in a laboratory. We shall scc tlicrn onc by onc 

a) Rooms - The roonis selccted for the laboratory is the first component. The room should have 
about sixty thrce square metres of space for 36 students. In connection with this room, two small rooms 
should bc prcscnt at eilhcr sidcs of tlic lab room,. Thc room bchind the lab sliould bc used as a storc-cum- 
preparation room. The room at tlic otlicr cnd of thc lab should bc used as a scicnzc iiiusc~lm. Tlic actual 
laboratory room should lia\'c dcnionstration arc3 and work arca. Tlic formcr as know for conductillg 
dcnionstration by tlic tcaclicr and tlic laltcr for thc studcnts to work. 

b) Storage shelves - Tl~crc nlust bc cnougli storage shclvcs for the purpose of storing clic~nicals and 
otlicr cquipments. Most of such shelves should bc in the store room. 

C) Ventilation - You know that enough ventilation should be provided for the lab as we haw to usc 
certain cl~crnicals in thc lab. 

d) Lighting - Enough light facilities should be provided in the lab. Windows with suitablc si1.c 
should bc Iiscd at chc approprialc placcs for this ptlrposc. Electrification also should be done to arriingc 
lighting facilitics i ii t11c lab. 

C) Equipmci~t - You know i t  is csscntial for cvcry laboratory to have a varicty of cquipmcnl. Thc 
cqiiipmcnt iricludcs dissection niicroscopc , compound microscope, projection n~icroscopc arid diKcrcnt 
tqpcs of film projcc:ors. Othcr lypcs of cquipmcnt which arc ncccssary for conducring practical i n  pl~ysics 
and clicmistry sho~ Id also bc provided in thc lab. 

r) Water col rlcciion - I t  is very cssential for a laboralory to have watcr cor.ncction and stnk al Ilic 
appropriate placcs A sink should be attachcd with the delnonstration lablc. Along with thc nalcr 
connection cnough drinagc facilitics sllould bc provided. 

Check ynrr progress - 4. 

Note : U, .Spucc is given helolv to r vritc your utr.c-rver; 
h, Cbmj~ure your cmslucr lvith the one given ut the end of' t h ~ s   ori it. 



- 1 2 6 -  

1.5 SAFETY PRECAUTlONS iN A SCIENCE LABORATORY 

WC know that accidents niay takc placc at any tinic in thc laboratory. So it is very cyscnlial to 
involve certain safety precuations in a science lab. Lct us scc thc major precautions to practiscd in thc 
lab. 

a) Tri~irring for stutlents 

You kili)\.\. that cliildrcn arc ;~I\v;~ys cliildrcn. SO tllcy \\.ill b~ csposcd to d;~tigcroi~s iitu;~liolls 
wliilc thcy arc in tlic I;tb. I t  is csscntial to givc ncccssary training for thc studcnts in dcali~lg \\ it11 
varioi~s cquipnicnt. Instructions to opcratc each ccluipmcnt sliould bc givcn properly. Such 
instructions should bc printed and attached with cacli iiistrunlcnt. You niay have sccn such 
instructions on the cquip~ncnt that we use. Otlicr instructions for handling ~icniicals, glasswarcs, 
d c ,  should bc cshibitcd on thc walls of thc lab and on tablcs. Say fo; example instruc~ions like " 
Handlc wilh Carc" sliould be pasted on tlic storage sliclvcs and practical table, which is fi~und very 
effectivc. Instructions such as "Keep your table clean". "Chc~nicals are costly, use them vigilantly". 
"Prc\lcnt fire", "Water is precious" etc., would bc helpful to maintain discipline in the lab. Such 
step shc~~ ld  bc hclpful reduce accidents in tlic lab. 

b) First lit1 itits itod training 

Evcr! \ciiool, should have first aid kits. sincc injurics arc common. WC should kccp a scparatc 
first aid kit in tilc lab, as i t  is an accidcnt zonc. Tlic first aid kit sliould include cotton, plasters. dressing 
cloth. mcdicincs for injury and burns, and medicine which rcduces thc chcrnical action of strong acids. 
The kit should bc placcd in such a placc so that every onc could scc it and use it as and whcn required. 

You should givc ncccssary first aid training for studcnls. This would be l~elpful to rcducc anxicty 
during tlic c\.cnts of accidcnts. 

You hnou that many chclnicals and ol?jccts arc tlangcrous to pupils. So WC do not :~ l lo \~  thcn~ to 
pln! \\.it11 sucl~ il!jurior~s ob~jccts. The list oTsucli il!jurious things shoi~ld bc longcr onc in  thc lab So. !.ou 
should makc ;I l~st or objects which arc to Ix kcp~ a\v;ty Srolii students. Scparatc list is prcScrablc li>r 
chcniicals. gl;~ss \\arcs and instrutncnts. After nlaking tllc list jo11 sho~rld kccp all tliosc oljccts s;rkly r n  
Four custody. 

(1) Control Unit 

WC usc control unit hcrc to dcnotc tlic on, ofT and regulation units of clcctricity. and \rater 
connection. This unit sliould bc fiscd in a con\.cnicnt corncr. You should lct tlic studcnts hnow: tlic 
nlastcr on and OK switclics. This \vould liclprul in tlic evcnt of accidents, if any. Along \\.it11 suuh a unit, 
propcr fuscs and cartliling of tlic clcctrical applicanccs sliould bc niadc corrcctly. 

We arc ilsually unwilling to fix many csits, but at thc time of an accidcnt we may feel that thcsc 
exists arc not ctiough. Thus it is highly csscntial to have cliicrgcncy csits at the placcs wlicrc pcoplc 
assembling cspccially, when it is in doors. Othcnvisc, you know, the struggle to get out from the accidcnt 
place it self cause accidents. So you should include one or two emergency exits in the design of your 
laboratory. 



A scicncc lab sllollld l~a\:~: facililics to !>rcc.CIiI lirc.. l lsually flrc ~ ~ ( i l l ~ c l i s l l ~ r s .  or s:ln(j or \\:llcr 

sortrces ;ire 11sd l o  prcvctil Ttrc. Il is csscn~inl 10 providc facililics Tor lvcvcnlion o f  ftrc ~n ;I ~c-lt'.lli-c 1:111 

'I'licsc ;Ire Ilicvarious s;11'c1y niciisrtrcs whic l i  slioltld tx: taken it110 consilicralioti. \vhilc \ \ P  l l c s i g ~  
a scicncc lab. 

Hrnv coulrl PUP muintr~in t l ~ r  sr~f(#ty nrfwsuros , irr (I science luh. 

WC all  s l io l~ ld  k 11o\\ l h;~ l  IXYIC~ ~ i i ; ~ n ; ~ ~ , ~ i i i c ' ~ i l  Ic;lds In  Ixllcr t.csolt A c  :I si.lc:nty ~c:t,.I!t~~ \\'11:11 
: ~ c l l \ . ~ l ~ c  do you follow Ibr l l ic  1x:c:llcr ~i iai l i tct i ;~l icc o f  ;I Sc~clicc I:lh ' j  h4;1kc >otlr rc.s!x)iiq\ ;I~,:III~\I I 
I ' o l l ow in~  I c a r n i n ~  :~cl iv~l !  

/,ist nut the ucdivities thrrt you shoulrl follo~v f i r  the hr.ftrr nruintenunca qf (I .sr.ienc.o Ioh. 

You niay liavc st~ggcsrcd rlial. routtnc c lca~i ing.  arrangcmctit o r  ilcm! tn ~ l i c  I:rh, CIC \ \ l 1 1  Ix 
hclplltl Tor bcltcr ma1iagcmclil (-)F collrsc, roulil lc clcaning o f  l l iccquipmcnl atid I:rl? rooni I\ c<<t-ll~l.tl lol. 

I v t l c r  III;III;I~CIIICII~ l ,ogiC:ll : ~ r r : ~ i i ~ c ~ i i c i i l  o~s~>( :~: I I~~cI~s,  ~:q~t ipnicnl  slid cI1~1i~1c:~ 's :IISO <~tri- l> t ~ n i ~ l r ~ l ~ ~ i l c  
In  tlic p ro lx r  tii:~~i:ip,ciiic.til or sc~ciic:c l:~l>, 



You sliould cnlrusl nicnilxrs ol'scicncc club for ~ l i c  hctlcr ~ i i ; ~ i n~c~ ia~ i cc  of l l ic Itlb. 1 :~dcliltoli 10 

tIicsc.vario~~s documcnls also arc csscntial for maintaining a scicncc lah. Documcnls s:~c:li :IS Stock 
Rcgislrcr. purcliasc Hcgislrcr. alpli:~hcfic:~l lisls of  cq~~ ipn icn~s .  spcci~iicnls and clicmicals ;I : 1 :I rcgislrcv' 
lo record ;tcl~cilics 111 ;I lah also arc ncccssary 

WC all know ~ h a l  lab isdcsiglicd for providing pmclic;~l cspcricncc. So regular use ol'lnh fnc~lilics 
is [[\c\ mo\l imywlrtanl ;~spccl wliicli conlrth~ilc: lo  Illc ~n;\in~cn:rncc. of ;I scicncc. lab 

Noto : (1) .S~(ICP is givoti ho1011r to 117rit1> your titr.\~t~c~r; 

h) (Ionipure your unslcfrpr wit11 thr  nrtra ,sise~n rrt tlr P (*nil (!/ this uni t  

I ) Sc~cncc. lah is oscft~l in dcccloping sctcnlific :~hilil ics, alli111dc and inlcrcst 

ii) 'I'lic csscnti;~l pliysic:11 f;lcililics Ibr ;I scic~icc I;lh :II.~: sp:lcc. liglilitig. c lcc t r i r ic ;~~~o~i  .* :~lcr :~nd ?,:I< 
con I iCt  tot1 

i i i )  l ' l i c  I-~c~ors infl i~cncing tl icdcsigti~ngoi:~ scicncc luh :~rc area, location, flcsibility. li~rntlrtrc Ity,li11111? 
and safclv 

v )  'I'lic cssclillal components of a sc~cticc I:lh arc rooms. sloragc sliclvcs. vcnt~ la l to~ i .  ltgliltng 
ccjulpmcnts and walcr conncctron 

v) A \.aricly o i  safcly prccai~lions ;ire l o  he. pracliccd such as l ra i t~ ing Tor students. lirsl aid k ~ l q  
conrrol tinil cnicrecncy csil. fire csin~,uislcr and kccp-sarclly principle. 

V;I~IOIIS :~(:li\~iI~cs s~icl i  3s rot111 tic c1';11i11is. tic:11 :~ r r ;~ t i~c~ i i c t i l  co -olwr:~iion \ ~ t t I i  01 l l~~ :~ r l i c rs  ,V 
Sclc.l~c-i: (-'lrlh tllcliilwrs. niainc;~in~~ig rc:cords and r t ~ ~ ~ t l i ~ r  ttsc ol'tlic I;lh Iiclp tlic pro in-^ tii;~n:~?'ctiii;~iI 
ol' :I sclcncc I ,817 

1. 7310 nir~jor nhjoc.tivrs of 11 sc.icvic.e* lrlh mrcn to, 



iii) clevelop scienti$c skill 
iv) clevelop interest in  science, unrl 

v) to develop scimtific uttiturle 

2. A goodscience luh rvill have enough spuce, plry.si~.cll f u c i i t i s  undstructure. I,eurttitig mutcriclls 

unrl ucce.s.sory leurtririg nruteriu1.s shorrld he provirled und enough .\?orage fucilitl, i s  rrecessuqr 
Feci l i t iu  for ~ ' ~ ~ ~ ~ i r i m c t r t u t i o r ~  utrd .sril~ervi.sion ulso necessary. Thes:, (Ire the c.s.scrr/icil/eu/rtrev 
of cr science luh. 

S. Sufety meusures cccrti he u(1opted hy giving truinitig for stuclent.~, to prudice sufety mcusrcres crrrcl 

for usirrgfirst uirl, using keep sufety priticiple utrclproviding control unit, emergeticy clsit und 
f i re  utinguisher. 

6. Rountine cleutritrg of eqrri1~nictrt unrl tteut urrungement co-operati6,n of otlrcr tcuclicrs utrcl 
.\?rrtlent.s, prrrticipution of Science Clrrh menrbers, keeping ofregi.\tcr.s v r t r l  rq,vrlcrr irsc of /lie luh 
urc tlzc iml~ortutrt activitic.~ hclpfrrl for the mutrugenient of U scierrce (uh. 



UNIT - 2 
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LE ARNING AIDS 

2 . 2  l,car~ii~ig aids 

2.2.1 Learning aid ; - lllc conccpl 

2.3.1. Visunl nids 
2.3.2 Auditory aid, 
2.3.3 Audio - Visu 11 aids 

2.4 I~iipro\~isalion of Icarl itig aids 

2 . 5  Ercc l i~~c  utilizalion o: lcarning aids 

2.6 Lct us sum up 

2.0 OBJECTIVES 

Various typcs of Icarn 11:: aids can lx used to raciljtatc our teaching. Thc nalurc a ~ ~ d  type of 
Icarning aids niay Ix dincrcnl ; ccording to lhc diffcrcncc in  tlic nature of tlic subject. As ta~chcrs. you 
M.OIJIJ lia\~c to fclt difficult!, to I? o\,idc Icarriing nids at many times duc to thcir unavailability. I nipro\.iscd 
aids can bc clTcctivcly itscd in  ! ~ c h  siruirlions. At the cnd of this unit you \vill bc ablc to : 

* intcrprcl the nlcaning , )f lcarning aids 
* idcnlify thc major typci of learning aids. 
* apply tllc principles of ~mprovising learning aids 
* identify the ways 10 usc lcarning aids cKcctivcly. 

2.1 INTRODUCTJON 

Tcacl\crs arc a\\..ilic of I ~c usc of direrent typcs of Icarning aids rrotil thc \cry bcginni.1~ of tllcir 
cspcricllcc with thc carccr. 1.ci1 (ling aids arc \,cry cssc11ti:ll for cITecli\,c Icaruing. Tlic Icarning ;lids arc 
mainl!. cl:lssificd illto audio. \ . i :  ~ 1 1  and audio-\ isual aids. In  Illis un i t  we sliall discuss lcarni~lg aids in 
dclail 

Dur~ug instruction u c  ~ s c  Illany materials and rcsourccs to Qcilitatc tlic process. I t  ;:m ratlgc 
from (1 piccc of pawr to Ii~ghl\ sophisticatcd cquip~nclit likc conipulcrs. Whalcver it is. rhcrc is no 
contro\.crsy o\.cr lllc fact th,~t Ill( cc nlatcrials arc csscn1i;rl for conlplctc Icarning. Wlial do wc c;dl sucli 
inatcl ials '! 

2.2.1 Learning aids - 'l'lie concept 

Thc nl;ltcrials and rcsourccs wl\ich arc used to cnlla~icc lllc proccss of i~~slr~rcliori is rcf, rrcd lo as 
Ic:11 , .: alcls 'I'llc!. arc ; 1 1 t . l  lcr~ilcd as ;~trclio-\,isual ;rids. sincc t h c  stimulalc our auditory a , ~ d  ~ i s ~ l a l  



-.l 3 l - 
scnscs. As they are used to facilitate learning, Llicy are called learning aids. 

I'eurning Activity I 

IVliut urc the nrujor types c$ Icurning uicl.~, uccorrlitig to you 

Notc : U) Sl~uce is giver1 helo~v to write your urr.nver; 

2.3 TYPES OF LEARNING AIDS 

You know that Icarning aids ;Ire o f  :I widc variety. But as far as OLL.  schools arc co~iccsncd all of 
tlicm arc not rclc\.anl. So. licsc \\.c \\.ill discuss onl! lliosc which arc rclc\lnnl and a\,ailablc i n  o u r  schools. 
You Inay rcnic~nlxr 11i;lt. tlic I'ollo\\.ing is ari incomplctc list of Icarni ng ai,.ls. 

Lcarni~ig Aids 

Fig.6. Types of Learning aids available in our school 

Visual Aids 
A 

Non-projected aids 
a) Actual ~natcrials 
b) Pictor$al 
c) Mobilcs 

B 

Projected Aids 
a) Overhead projector 
b) Fill11 slriplslide projector 

From the figure G it is clcar tliat tlicrc arc tlirec catcgorics of lcarning aids such as visual aids. auditory 
aids mid audio-visual aids. Now ict's sec cnch onc in dctail. 

2.3.1 Visual aids 

Auditory Aids 

a) Radio 
b) Rccord & Record 

Playcrs 

Visual aids arc tliosc malcrials which wc can scc. A flower, its di;~i.ram. or p11otogr;lpli or slide. 
or transparency, will bc a visual aid. Aniong tlic visual aids thcrc cxists two youps such as non-pro.jcctcd 
aids and projcctcd aids. You know tliat it is not practical to makc and image of diagrani on lhc scrccn. 
with thc hclp or light througl~ a chart. If wc nccd to rilakc an iniagc of an oljcct. WC will ~ I S C  slidcs, Iilnts 
or transparcncics. Thcsc could bc projcctcd using light. So Lhc visual aids which can bc projcctcd arc 
called projccled visual aids and tliosc cannot bc projcctcd are non- projccltd visual aids. 

Audiovisual aids 

a) Cine-sound film &: Projcctor 
b) Video Cassettes 
c) Tcic\~isio~i. 

A.  Non- Proicctcd Aids 

'Tlicsc include actu;~l n1alcri;lls. hl:~cl\ lxxlrd. ch;~rts and niobilcs \\.lit: 1 \ \c  colillx~~~c' ;I ~~o~ i - /~~ -q j cc I c~ I  



aid with a pro.jcctcd aid, wc can easily understand the advantage of a non-projected aid. Non ;rojcctcd 
aids arc more conimon and widely used in educational praclisc. Is thcre any need for cxpla:ning the 
importancc of black board ? Bccausc all of us utilize i t  cstcnsivcly. Black board can bc used ai onc and 
the same tinic ro present ncw idcas and also for revision and summing up of' thc Icsson. Tllc Inattcr 
prcscntcd to thc black board can bc verbal, pictorial, or di;~gr;~mmatic. 

a)  Actual ~natcrials 

Actual i1iatcri;ils includes, spccimcns cithcr in live condition or prcscrvcd spccimcus. As a 
tcaclicr, you may have uscd varictics of spccinlcns wliicli arc easily availablc. If such actual materials arc 
not available RC: should utilizc othcr typc of aids. 

b) Pictoriual aids 

Picturcs of various types are used for class rooni instruction. They arc thc second iniporiant tgpc 
of visual aids. Thc pictoric;tl aids include charts and pictures which scrvc as valuablc visual aids. WC c:in 
have a widc \,;~ricty of chii .ts. For cg: \\,c can producc charts Tor cach Icssotl. As for thc ' in i t  'our 
C I I V ~ ~ O I I I I I C ~ ~ '  \ \c  C;III LISC C 1arts for showing aninial interactions, food chain, cncrgy flow. rsllrr1ion. 
cncrgy , laddcr. :tnd pyramid of cncrgy. Sucli pictorical prcscntation will bc hclpful in facilitating tarntng. 
Along witli cliiir~s, still pi( turcs and photographs arc also used as pictorical aids. Thcsc will help in 
understanding xc;lsonal ch:~ . ~gcs  and natura l phcnomcnon. For csaniplc, thc pholograplis of a pc~rticular 
locality during clilTcrcnt sca!,ons, would bc hclpfi~l to identify the clinngcs occurring in diflcrcrit seasons. 

c) Mobilcs 

A mobilc is a wall chart, but witli a diITcrcncc with natural cl~arts. The &ffcrcnce is in r :spec1 of 
thc organization . There ar,: no picturcs. instcad of that, symbols or words arc arranged indcpendcntly 
and hanging s':paratcly on threads, on which thcy can movc freely. So thcy arc tcrnicd :IS nlobilc. 
7'hrougli tllc rol!otving csal \plc tlic concept should bc niadc clcar. 

Eg Thc mobile of Do11.cstic animals 

DOMESTIC ANIMALS I 

Mobilcs ofaninials in a foodwcb, cncrgy flow, etc. can bc dcvclopcd and used easily. 

B: Proicctcd aids -- 

You 11~11 C several cspcrlcncc with projccicd aids. In our schools, mainly two typcs of projcctcd 
aids arc supplicc:. They arc ovc:rhead projcclor and slidc projcclor. In projected aids a bright ight is 
passing through .I transparent picturc and by Incans of a lens the cnlargcd picture is project in to scrccn. 
The projcctcd aic's arc morc ad\,: ntagcous tha non-projcctcd ones, as it attracts niore altcntion of \.icwcrs. 
The nnajor projcj ~ c d  ;lids such a . over licad projcctor and slidc pro.jcctor arc dcscribcd bclow. 



l'hc ovcrlicad projcctor is uscd to projccl largc transparcncics. This li~.lps Ilic tcachcr In prcsc~il 
tlic liiatlcr uliilc facing Ilic class. 'I'lic [r;~nsp;~rcncics arc specially dcvclopcd for ovcrlicad prnjcclor. 
'l'ransparcncics of living organisms, and llic v;lrious aspccts of living kings brc si117plicd 10 our C C I I O O ~ ~ .  
'I'hcsc colorful tr:tnsp:lrcncics. \ \ i l l  rcducc ~ h c  clTorl of ~ h c  I~iclicr. No\\- c j i i l  l lin\.c a cj~s~~~s.;inrt or1 

slidc proicclor. 

b) Slidc projcclor 

Thc slidc projector is vcry uscfi~l dc\.icc to providc rcal, lifc Iikc prcs;ntation of lhc cn~ltcnl. A 
widc ran& of slidcs arc providcd to scliools in each subjcct. For cg. in biology, Ihc slidcs on inlcrnal 
organs hclp a lot in thc proccss of insln~ction. Tlicsc crcatc grcatcst inspiration aniotig children lo Icarn. 

Ijricfi, r-nnrmorrt n t ~  tire inrportcrnt t~isunl crirls, ~r*lriclt cun he utiliz~11 in our c.lrr.\.$ rn~r~t.\.  

WC haw alrcady sccn ~ l ic  inipor~anl visual aids. Now WC \\-ill discuss noliic iilca.; ~ . i ~ ~ , l r d i r i ~  
aitdi(oty aids. Aids in lhis group slimulatc our audition. Thc major auditory aids arc Hodco :tnd I a p :  
rccordcrs. 1.ct 11s co~isidcr R;ldio firstly. 

a) Radio is o~ ic  of tlic chcapcst clcclronic nicdiuni, which has aniplc coucational inilmrlnncc. You 
know tliat now a days, lhcrc arc spccial educational broadcastc for thc bcncfit oTpilpiIs as wcl l as lcaclicrs 
As an Aid, radio act as a supplcnicnlary nialcrial. Gcricrally two types of radio lcssons arc brondc;islc for 
txncfits of students. Thcy arc cnrichmcnt lcssons and dircct tcaching. So~iic lcssoiis arc not directly on 
11ic contcnt, hut arc rclatcd to tlic curriculum: ,thcsc arc cnrichnicnt lcssons Tlic lcssons on riirccl on 
ccrlaili arcas in school syllabus arc callcd dirccl Icacliing. 

'I'lic Radio Icssons arc not a tcaclicr suhstilutc. So tcachcr must prcparc siipplcmcnl:ir! ~ ~ o l c s  anti 
niatcrials to hclp Ihc strldcnt for Ixllcr undcrslanding, of ~ h c  Icsson. For the cll'ccri\,c ~t{i l~/a~inl ,  af lt;li:~o 
lessons: tcaclicrs must tc vigilant aboi~t tlic R:~dio progranimc. Say for csani;dc.. usu;~ll! r;~dln Iccznns far 
s~udctils, arc broadcasl a1 7.75 am. 'Throi~gh our radio. So tlic tcachcr, can dircct lhc slr1dct11s to I I S I C I I  lo 
~lic progranimc, and 10 nolc down ihc points. which arc not clcarly understood. 'I'hcn a discussion oti Ihc 
icsson in Ilicclass room will bc liclpfi~l for bcllcr undcrstanding. Somctimcs *;~dio Icssons arc r~sc..l:tlo~l~ 
\\,it11 ollicr pro-jcctcd aids. This would i~icrcasc tlic clTicicticy ofthc lesson 

Check your progress - 2 

Ijrir~g out tltv I I / ~ \ ~ ~ I I I ~ O ~ P S  1!/ rotlio U S  IIN rl(/~cative Itpcrrning aid. 



b) Hccords :lnd record players 

Wc ;ill ;ire I';l~ii~li;~r witli a \vidc rilngc of iri~dio rccorcls. 'I'hc ppi~larily ranges from its ~ii;lsini~~rl~ 
to film so~igx~nd clcclit~cs slowly to cducalional audio casscttcs. 'I'hc rccords can bc casily rcproduciblc 
and long I;rsling. 'l'llc rccord playcr is tlic dcvicc (Hardware) ilscd to rcprodi~cc tlic rccordcd material. 
Among school suhjccls, lnorc nirlnbcr of casscltcs sccni to be highly cfrcctivc to gcl lnastcry ovc ' rccitalion 
of thc pocms. Many tc;tchcrs now ulilizc this facility in our schools. Unfortnnatcly, tlic us; of itudio 
cassctics in othcr stibjccrs, is a drcani now a days. o c n  though i t  has nlany advantages. 

Ntrttf : (1) .S'')OO P is gitvt~ 11t#/o11! to ~vr i t~*  your I I I I .W!~(*~; 
h )  ( 'ot~, nr~re your rirr.wvr*r ~ritli t/ie nnr givtw itt thrr r>tld of t11i.s urrif. 

In this scclion. a is will scc thosc aids which havc both an auditory and visual app11. Sincc tllcy 
havc bcaring on two scnst.s, thcy arc highly cfrccrivc than othcr Ijpcs of Icarning aids. YOU knaw that, 
thesc aids arc costly and ~hcy nccd skillfill co-operation also. Thc tnajor audio-trisual aids, which arc 
uschl for our school purpose arc cinc sound films, vidco casscttcs and tclcvision. Let us considcr cinc 
sound film and projector. 

Thcrc arc cnornlotls ni~~nbcr of films. \vliich providc rcsourccs for education. Thc film +clps to 
comnii~nicatc con~plcs idea.; casi ly and di rcclly. Fi lnis arc also liclpft~l in  prcscnlirig idcas which 01 -cn\risc 
can not Ix cx~rcsscd 111 t I i \ -  ~;l;lssroon~. Say ror C S ; I I I I ~ I C  tI\c lifc of Anlarlica cannot k vcrbly csplaincd 
clearly. HIII a sound lil~i, on thc lifc of Antarctica wolrld scnlc thc ftrnction very wcll. Thc ncwcr 
dcvcloprncnts in  ccchtiolog! nil1 Iiclp to visualize ccrtain biological proccss, and phcnomcna., wh~ch arc 
othcnvisc invisihlc to hum:ln cyc. Tlic filnis can also show ccrtain actions tnorc clearly by slowing do~vn 
i ts  s p e d  ancl :tl..! rc llrodu. c tlic cvcnts already liappcncd l'hcrc arc short lilnis an 'oar nalurc' sappl icd 



to our school, but niore numlxr of IiInis nlirsl bc dcvclopcd and supplicd to the sc!luols. Tlicsc films C:.II 

cshibitcd only with thc aid of soirnd riiotion picttirc projector. Wliilc using thc projcctor, carc sliotrld [X i 

. taken in  clcaning and opcration. The threading should l x  donc as per the threading diagram. 'I'hc 
projcctor should bc placed on an immovable lablc and focussing on tlic scrccn sh~i!id bc adjuslccl bcrorc 
~xo~cction. 

Accor(1ing to you, ~vhut is the use of virlen cus.st!tte.v 

Note : U) ,Space is giv~ttr helorv to write your rirtsrvt?r; 

b) Vidco Casscttcs 

Rcccntly, clcctronic vidco casscttcs exhibit marked advantage over film systclns duc to thcir 
llcsihility in.sclf - oprcration and intcractiori. Though thc vidco casscttcs arc costly they have kcomc 
more iriiporlntit now a days. Whcn tvc considcr our scliool cnvironnicnt it is not cv;n possiblc lo t h i n k  of 
Ihc trsc of such cnsscltcs duc to many financial and technical rcasons in our counlry cdtlcalional \.idco 
casscttcs for Ihc sccoridary Icvcl is li~nitcd. Though i t  is valuablc aid for instructic~ti, Ilic l:tck of c!iol~gIi 
cnssctlcs and thc costly naturc of hardware iiiakc i t  diKicult to usc it in our school .;ystcm. LVc Iiopc tl1.11 
i n  Ihc ricar firlurc vidco casscttc will bc contributing much to our instniclional str;ilcgy. 

Thc rolc of television is education is similar to that of radio in many rcspccts. But if i t  lias lhc 

t. sanic disadvantages of video casscttcs. In addition to that, as it is a transmitted medium transrnissiori 
time may bc incon\renicnt and inflcsiblc. Dcspitc of thcsc disadvantages tclcvision acts as a higlily 
cifcctivc teaching aid. But, cdiicational broadcasts for secondary school pupils ; rc c\,cry scarcc Thc 
~clcvision lesson. if utilizcd for inslruclion, should bc procccdcd with Ieachcr's cortuncnls and follow 1.1p 
discrission. 'Thc rolc oftclcvision in  cducalion should bc iiiorc dcvclopcd in our colllitn. 

Iiririg out tltr e~lucutinrtril iml~ortrirr~*e of snutrd prrgector, video cussettes unrl Wrvisinn. 

Note : a) Space is given hehw to write your an.over; 
h) Cnmpareynur answer with the one given at the end of this unit. 



2.1 IMPKOVISA I'ION OF LEARNING All% 

WC Iiavc alrc;~ ly discussed a numbcr of Icarning aids. Rut niost of tlicm arc costly cquipmcnls. 
So \ve nccd 10 find oul .lmilar typcs of aids at a rclativcly lowcr cost. By improvisation WC (:at1 dcvclop 
learning aids using lo\\ <:OS(: casily available nia~crinls. Say for csamplc, you arc going 10 Icnr:h aboitl pH 
valuc. lJsuall\~ lilmirs I' rpcr is csscntinl You could riiakc. bltic litmus papcr. by prrstirig a 11ib:sctrs flo\tlc.r 
on a wlii~c p;rpcr. You ould changc into rcd liltnits by pouringa fcw drops of Icmon juicc on i l .  I A c  \visc 
you air1 dccclop Inany la~rtiing aids ns pc.r your conlcsl. You rnay illso dcvclop lcartiitig aids othcr \t8isc 
\\hicl\ ;ircoihcr\\tsc not :rvnilablc. You c;tn t,i;rkc Ihc iiiiprovisa~ion ;IS sludctlls' projccls, ictltc collrclton 
of rcso~irccs for Icr~rniti~ aids and thcir dcvclopmcnt with 1l1c hclp of your sludcnls. l'hc folio..+ tng p:~llcrn L- 

\ t i l l  hclp you for imprt visation of lcarriing aids. 

Step. 1. Itlcntificirtion of tlle type of' iiitl 

WC have disc, cscd flagogical analysis in  Block 3 1Jnil 1 .  Whilc ar~alyzing (hc pcdngogy MC 

can identify the n;llul.c ;~nd lypc of Ic;~rnit~g aids. Say for csatnplc, you arc going to tcach ccll or.g:~ncllcs 
i n  c i~hlh  standzlrd. '1'1: .re ofcoi~rsc is the ncc.d of modcls ofccll as a wliolc and diITcrcnl ccl' orgnticllcs. 
So iclcnlilicnlion of ty- : of aid is the firs1 slcp. 

You sl~o~rld td<.nllfj thc natural rcsourccs rcqutrcd to dc\'clop thc I ~ ~ r ~ i i n g  aids. For c xatiiplc !ou 
shoirld nlakc a llst ol' Icsourccs such as. old ncws papcr, cloths, cniply match boxcs, strcks. .caves. ;lnd 
flowcrs of plants. slant z. sand clc. cvcrylhing can bc includcd in this list. 

Step 3 Ucl~elopment i I leit~-ning aids 

IJsing lhc collcclcd niatcrials you should dcvclop tlic Icarning aids, as pcr thc nccd qf thc given 
area. You slio~lld liiakc a diagram of thc malcrial to Ix dcvclolxd. Then using tlic sclcctcd rcsourccs 
dcvclop tllc material ns pcr thc dcsigti madc carlicr. 

"It  is r*.v.\c.n/i/~l to impr,ovise learning aidas". Su.\.tuntiate the stutenlent. 

Notr : (I} S! I C ~  is given helr~v to write your un.wver; 
h) t ; ntpure your an.5wt.r wifh the otic given crt tire end of this unit. 

2.5 P:C'NKA"EVE IJ'I'ILISA'I'ION O F  LEARNING AIDS 

1011 arc I>~ni l l  ,Ir nith lllc selection of appropriate Icaching mc~hods, sidtablc for a :ilicvtn~ tlic 



prcstatcd objectives, as thc characteristics of your students. Each of such teaching lnethods nccds inclvsion 
of ccrtain learning aids. Selection of appropriate learning aids and their effective utilisation, is a skillcd 
activity. So bcforc sclccting a particular aid the teacher must ask himself about thc kind of aid, thc sourcc 
of its availability, and tllc cffcctivcncss. Aftcr you have sclccted an aid, you shou:dbccamc rarniliar n i l h  
thc aid in all its dctails. Thcn you havc to lnakc a plan about, at what point of tlt.; lcsso:~, tllc aid is to !X 
introduccd, usually many aids can bc introduccd at diITcrcnt points of thc sarilc Icsson. So ).c11 11:l;c to 
plan scparatcly for cach aid,. Aftcr you have a plan about inlroduciiig an ai,l you havc c!irccl !\>ur 
studcnts to obtain maximum bcncfit using that aid, say for cxamplc, bcforc usiilg a microscolx. ihc 
tcachcr should cxplain how to opcratc it. Instructions to vicw also should bc givcn. Tlicn co11:cs tlic 
actual process of presentation. The prcsentation should be as good as possible. Certain aids nccds follow 
up discussion after presentation. For example, the studcnts are directed to look at the slidc of human 
blood through the microscope. Once, the prcsentation is over a discussion on the material will cnablc to 
develop a better understanding of the material. As a teacher you must have to follow the dircctions givcn 
abovc for effective utilisation of lcarning aids. 

Check your progress - 6 

IIorv (10 jtou utilize Ieurning uids effectively ? 

Note : U) Spuce is given below to write your utislver; 
h) Conrpurc your crrr.vlver with the one given at the end of t l ~ i s  unit. 

2.6 LET US SUM UP. 

In this unit, we havc discussed the major typcs of lcarning aids, tlic advantages of cacli, 
improvisation of learning aids and mcans for cffcctiveptilisation of learning aids Thc main p in i s  of thc 
discussion can be summarized as follows. 

i) Thc lcarning aids can bc categorized into visual aids, auditoty aids and audio-visual aids. 

i i )  Visual aids involves non-projcctcd aids such as pictorials and mobilcs and projcctcd aids such as 
film strip projcclor and ovcrhcad projcctor. 

i i i )  Auditory aids involvc rccord and rccord players, and radio. 

iv) Audio-visual aids involvc cine projcctor, vidco cassettes and television. 

v) Improvisation of lcarning aids is of low cost and invites active student's ~articipation. 

vi) A detailed plan about thc type of aid, whcn to use, how to use and purpose of using will hclp us for 
thc cBcctive utilisation of lcarning aids. 



- 1 3 8 -  
Check yorir progress - 1'o.s.sihle crrr.vrvers. 

I .  K.srru1 uic1.s curl he nruinly (/two typc.s, trtorr- projected uitls urrdprojected ui(ls. Norr - j)rujecf~'d 
aids irr volve uctuul .speciments, picotriuls un d nrubi1e.s I-'rojected uids involvefiIm~.slii~~pr~jcctor 
und overlieud prujcctor. 

2. Radio Iielps to provide supplementary insfruction. Sometimes enrichment lessons also broudcusf 
through radio. Other than direct lcssons and enrichment lessons help students to get mmfery 
over the lessons when the content is learnt in the classroom 

3. Records are hel/lful in language teaching. Now u duys, audio cassettes are most1yl;roduced in 
Muluyulum poetry. These wil l  help to attain recitation ma.vtery, 

4. Aurlio-vi.suul uids have marker1 urlvuntuge over other qpes ofaids. Soundfllms are helpful it1 
irtstrirctirrg many complex idea easily and directly. Nutuarul phenomena ancl various other 
plrenonterru ~vliiclt are othenvi.se cannot be insfructed Could be instructed using i.uchfi1m.s. 
Tlrough, costly video cassettc?~ ulso are highly helpful in this regard The Z K watchurg hubit of 
pupils could be chunnali~ed into ~vutching educational progrummes by p r o v i ~ : n g  recent 
ir~ormution in its various dimen.sion.s. 

5. Learning aid are essential for maximizing learning. Usually, we need a wide v a r i e  of learning 
uids. I n  most cases, a teacher himself should clevelop learning aids ofthis choice. A teacher 
muy not be uble to afford expensesfor develop Ieurning aids by using materials that have a little 
or no co.sf. Pupils also can purticipute in developirtg learning aids, which is turn inc, euses th eir 
irrtcrest i r r  Ieurrrirrg. 

6. Ejfeciivc irtili.sution o$ Ieurning uirl is U .skiller1 rrctivity. liefore introducing u le./rrrirrg (rid, 
tcuch er .slioulrlJumiliuri~e ~vitlr thut urrd she should plurr ~ v l r  err to irrtroduce un uid urr (1 ho~v to 
u.:e if. Teucher .should ulso give trecessury directiorrs to students before presenting the uid. 
Follo~v up rli.scu.s.sion should ul.so be chne ifncces.sary. 



UNIT - 3 ACCESSORY LEARNING AIDS 

3.0 Objcctivcs 
3.1 Introduction 
3.2 Accessory lcarning aids lncaning 
3.3 Scicncc muscum 

3.3.1. Purpose of Scicnce Muscuni 
3.3.2. Inclusions in a Scicncc Museum 
3.3.3 Spccin~cn - Narcotisation and Prcscrvation 
3.3.4 Herbarium. 

3.4 Aquarium 

3.4.1 Scope of aquarium in Science Teaching 
3.4.2 Construction of an aquariu~ii 
3.4.3 Guidelines to maintain an aquarium. 

L 

l R .  5 Terrarium 

3.5.1 Sctting a tcrrarium 
3.5.2 Planing and maintenancc 

0 Green House 

3 .6  l Coniponents of a grccn housc 
3.6.2 How to build a grccn house 
3.6.3 ~nslruclio~ial uscs of a grccn housc. 

3.7 Lct us sum up. 

3.0 OBJECTIVES 

You have to usc diKerent acccssory lcarning aids to facilitate teaching - learning process. These 
are dflcrcnt type of acccssory lcarning aids, wliich are useful inbiology teaching. In this unit n c  will scc 
thc major acccssory lcarning aids such as museum, aquarium, terrarium and g-cen h o ~ ~ s c  and also their 
components. The use of these in biology teaching also is given in this unit. AI the end of this unit, you 
nil1 bc able to : 

interpret thc meaning of acccssory lcarning aids. 
idcntify thc major acccssory lcarning aids 
identify the uscs of tlic accessory lcarning aids in biology teaching. 
identify the techniques for specimcn preservation., 
apply the proccdurcs of specimen prcservation. 
develop to positive attitude towards constructing an aquarium. 
apply the procedure in constructing an aquarium. 
develop a positive attitude towards designing a tcrrarium 
apply proccdurcs in designing a terrarium. 
develop a positive attitude lowards designing a grccn housc 
apply proccdurcs of dcsigning grccn housc. 



3.1 IN'TRODUCTION 

4 -  

Usually wc arc using a diffcrcnt types of learning aids. WC havc discusscd the major types of i 

Icar~i~ng a~cis in tlic last unit (Unit 2). Now WC shall discuss about yet anothcr type of lcarning aids 
namcly, acccssory lcarning aids. Accessory lcarning aids involvc those aids which can h: uscd for 
instruction, in addition to thc lypcs of aids discusscd in Unit 2. Tliesc aids include aids which .arc uscd in 
association with laboratory. In this unit WC will discuss in dctail about acccssory lcarning a.ck such as 
muscum, aquariunl tcrrariu~ii and grccn housc. 

3.2 ACCESSORY LEARNING AIDS - MEANING 

WC havc already discussed diflcrcnl typcs of lcarning aids. Now, we shall discuss a b u t  a vcry 
special tjpc of Icarning aids, na~iicd as accessory learning aids. Accessory lcarning aids mcans tliosc aids 
which could bc uscd e~cclivcly for instruction, by dircct observation from outside the classrcom setting. 
They arc pcrlnancnt sctting, usually in associalioli with scicncc laboratory. So, we cannot bring thcm in10 
thc class room, instead you can guide your students thcm for dircct observation of different aspects of life 
and life proccss. Say for example, takc the case of aquarium, you should direct your students to observc 
breathing a~rd fccding habits of fishes, the ecological conditions of aquarium, etc. 

WC shall discuss diITcrcnl acccssory Icarning aids such as muscuin, terrarium and grccn housc onc by one. 

3.3 SCIENCE MUSEUM 

Muscum is an intcgratcd part of scictlcc instruction. You may havc sevcral cxpcric ncc of thc 
importancc of niuscum in scicncc tcacliing. Scicncc muscum has various purposes. Lct us cx.1 mine tlic 
niajor piirposcs scicncc museum. Bcforc that you shall do tlic rollowing learning activity. 

Idearning Activity I 

According to you what is the purpose oJscience museum. 

Note : U) Sj)uce is given beIo~v to tvrife your uns+vcr; 

3.3.1 Pvrpose of science Museum 

Usually I muscum is a placc to storc ;lnd csliibit various types of acccssory lcarning ~natcrinls. 
So tlic purpscs )f niuscum arc as follows. 

a) Collection. storage and csliibition of various spccimcns which havc instructional importance. 

b) Dcvc1opm~:nt of various accessory lcarning materials such as models, charts, maps etc. 

c) To dc\lclol~ spccimcn collection and organization skill in students. 
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d) To dcvclop intcrcst in scicncc and hclping to sustain the intcrcst. 

c) A nlusculn is usually dcvclopcd as educational workshop. This can bc crcctcd by directing studcnts 
to take part in various activities. 

In additions to thcsc purposcs, you may havc to suggcst sonic other ~ L I I I ~ S C S  Tor scicncc niur;cul~i. 
You can try to tcst purposcs of your own. Now, Ict us disci~ss about t1:c in1port;lnt inclusions in ;I 

IlIlISCULlI. 

3.3.2 lriclusions in a Science Museum 

You may know the important inclusions in a museum. We shall discuss the itcnis to bc includcd 
in a musculn as follows. WC can collect and preserve any itcm in the museurn, but thc materials which 
havc closc inlcgration with instruction is prcfcrable. The materials can bc dry exhibits such as sccds. 
Icavcs, roots, wccds; minerals ctc. and wct spccimens such as plants, fishes, snakcs, etc. ccrlain living 
kings such as birds and large aninlals should be stf lcd and prese~ed .  

Modcls of various matcrials should bc developed and prolcclcd in thc muscutn. Tlic ~riodcls can 
bc still modcls or working niodcls and organs could bc madc using clay. plastcr of l'aris, S I X ) I I ~ ~  ctc. 
Cliarls and niaps of sclcctcd topics also nlay bc prcparcd. 

Usually thc n~uscu~il is sccn in conncction will1 the laboratory. Enough sliclvcs should bc providcd 
in thc muscum to arrangc all thc spccimcns systematically. Work tablcs alsc should bc providcd in a 
lnuscurn to prcparc dinerent typcs of accessory learning materials. Now we shall discuss thc impoi tan1 
aspccts of spccimcn collcction and prcscmation. 

3.3.3 Specimen -Nargotisation and preservation 

Hcrc WC considcr thc casc of wct spccimcns. WC havc alrcady scc that plants. in\.crrcbr:!ccs nud 
vcrtcbratcs could bc prcscrvcd as \vet spccimcns. You know Lllat prcscrvation o:.-pla~~is is c;rsics t i ~ i ~ n  ihal 
of animals. The sclcctcd plants sllol~ld bc collcctcd ad prcscmcd in a suitablc mcdium. But prcscr\.:ilio:l 
of animals havc two stagcs nanlcly 1) narcotisation and ii) Prcscrvation. Lct ifs scc cacli onc in ifclail. 

v ,  A. - Narcotisation of animals 

Narcotisation mcans killing an animal in an unconscious stage, that is wit11 thc application of 
# ccrtain chemicals, which make the animals unconscious and then kill them. Different types of chemicals 

arc uscd for this purposc. Lct's scc some of thc uscful ones. 

This is liclprul to kil l  invcrtcbratc nniliials living in aquatic mcdium. A Icn pcrcclil (IO'X) 
solution mcntliol is cnough to narcotisc and kill an aquatic invcrtibritc within half an hour. 

i i )  Magnesium Sulplialc: 

This is vcry cKcctivc to narcotizc and kill ~ilost of tllc rnarinc and frcsh water forms. Sclcclcd 
animals arc to bc put in watcr and thcn placc a fcw cryslals of magnesium sulpl~atc. It will gradually 
dissolvc in watcr, wliicll lcads to thc narcotisation of animals. 

iii) magnesium Chloride : This is also a uscful chcmical for narcotizing aquatic forms. I n  thc casc 
of marine animals 7.5% solution of magncsiunl choloride with an equal part o.Fsea walcr is uscliil. And 
for frcsli watcr forms 2.5% solution is suK~cicnt. 



( - ' c ~ r l i i ~ n  ;~lcoIiol (?H'%, - SO'%,) ;tlso arc rlscd T'or ti:~rcolizing ;I tiimals. C'lilorofortii is nnol licr 
n:lrcolic ngcnl usccl 10 n;~rcolisc Icrrcslri:\l hrms. 

You nl;ty tx familiar will1 prcscrvcd aninials. For prcscrvalion oTaninials glass jars wi, i~  sui1;tblc 
siic is iicccss:~r).. Approprialc prcscrvativcs should bc addcd 10 Ihc glass jar and p111 at thc spccilncn in 
~l ic  jar. 1)ill'crcnl prcscrvativcs arc iucd Tor prcscwi~ig animals. 

ForniaI dcliydc is a widcly uscd prcscrvalivc. Coni~iicrcial Tornialin should bc rcduccc~ 10 5% Tor 
prcscwing tiios~ invcrlchratc animals. For vcrlcbratcs for~nnlin oT S - IO'% is suitable. Elhyl .~lcohol is 
;inolIicr prcscwali~c. Yoi~ can prcprc Hovinc's Ililid a prcscrv:llivc misturc, hy adding cqnal amounts ol' 
p~.r ic  :~cid. Ihrni;\lin. gl;lci:ll ncclic ;~cid and ;~lcoliol. We li;~vc disci~sscd prcscn~;llion oSani~n;~ls . WC 
slli1I1 now tlisc~~ss dry prcscrv;~lion ol'pl;tn~s n;~nicly I Icrhariu~n I3cforc we p:~ss on 10 IIr:tl you si1:111 clicck 
your pl.oy,rcss on Ihc ~ r n i l .  

Ifritrg nut tlis mc~r~nirrg of nrrrcotisc~tinrt and c.sscwtial.f&uturvs ofpreservrrfion cfl'.\lwc:itnc!ns. 

Notr : 41) ,SIIN(V is given holn~v to vt~ritr your crrr.\nrrr; 

h) (hnip(rr~.vnur (Jnslt9r*r ~tlitlr tiro on(# givrn ut thr m t l  ofthis unit. 

t-lcrh;lriu~n is a vcry uscft~l mclliod for prcscrvine, pl;11i1 parls in dry condilioti. Ilsunlly :I planl 
twig vith inl'lorcsccncc should bc uscd Tor Illis purposc. 'I'hc sclcclcd plant sliould bc dricd at firsl. No\\. 
Icl's sec tlic press dr?;ing o f ~ l a n l  parts. 

1,errrrtitrg Arfivity - 2. 

N'hrrt (l,, gnu mcJutr h.y press rlryitrg 

Note : (I) ,,\j(rcc is given helolv to ~ w i t e  your (mslclr?r; 



i'rcss drying is a proccss ilscd 10 dry plant parts for prcscwation. I t  I ;  as Ihc ti:rnic intltc.;~lc 
1.11ig ;1nd pressing. You should Inkc tlic malcrial to bc dricd and place on a shcct or nc\\s papcr. 
nnllicr shcct ofpapcr is to bc placcd ovcr it and plays a pilc books ovcr it to coniprcss thc sltccilllcn. 

! I this fashion you can placc many spccimcns with allernatc shecls of news papers. You havc to rcplacc 
I : I C  tvcl papcr cvcyday. This will Iiclp to coniplctc dying. Without shrinking of any part. I f  you placc 

cardboard shcct in bclwccn ncwspapcr sections. Ilic drying ?till bc at a faslcr rPc. 

You should lakc ccrtain precautions \vliiIc placing tlic spccinicn for drying. The!; arc :IS follows 

Fl;rllcncd llowcrs i f  any should Ix pl;iccd facc d o ~ n  011 tlic papcr. 

1 1 )  Long Ilowcrs should bc laid for sidc vicw. 

i i i )  Cut Ihc slcni according to tlic sizc of tlic papcr. 

iv) Lcavcs should bc spread clearly. 

v)  If thc spcci~ncn is \\rinklcd. Ixforc drying i t  should bc soakcd in water to g';: ils nalitral app,:lr:tncc 

'I'licsc arc ~ h c  poitils to Ix.. Iwnc i n  ~nind for press dnine. a spccimcn 

'l'liis is Ihc sccond pliasc. Ilial is Ihc prcscrv;rIio~i phasc. Usl~ally \VC usc clr;~wi~ig p:lpcr \\.il!i A4 
s i x  for this purpsc. Aflcr the drying proccss is ovcr. you slio~~ld take llic spccimcn for prr:scrvalion . 
'1'111s spcci~iic~i is tlic~i carcfi~lly p;rsIcd on tlic Iicrb;~rii~ni SIICCI. Each herbarium sricct should conl;~l~i only 
onc spccimcn. And cach shcct should havc tlic following details of Llic spccitncn. Scicnt~fic name: 
I;~niily, localily, local namc, dalc of collection and namc of tlic collector. Tlicsc dclails shol~ld hc ncnily 
wrirtcn or printcd on the right hand sidc, lower part of a Iicrbarium shcct. Tlic~i you sliol~ld co\.cr ti,c 
shccl using thin and transparctit polycllicnc shcct. Tlicsc shects sliould bc fillcd scparatcly or hind them 

B all into a book as pcr voirr convcnicncc. 

Ilring out thr inrpnrtunt rrspects it1 the prrpuration rtfhcrhrrrium. 

Note : rr) Spuce is giveti halrrtv to jvritt~ your urtskver; 
h) Cony)ur~' your uti.s~vtPr ivitk the mrre given ut the cnrl of this unit. 



Aqu;~rium has ;I h i e h  orn;~~iicnlol value:. Wc :l11 iIrc I i ~ ~ n i l ~ ; ~ r  t ~ i l l ~  Illis or~iatl\~tili~l \ l i ~ l ~ ~ c .  Along 
\rilli silcli :I vali~c, ;rq\l;lriu~n is a \?c? clTcc~i~c loo1 for inslrucl~on of ccrtain topics also. 11 c?n also tx -& 

ascd ro conducl proiccl nork for sludcnis of dirrcrcnl- standards. Now, tvc will discuss thc s c o p  of an 
aqua! i u m .  

Aquarii~ui 11;)s inllucncc in icocliing cvcu at clc~iic,nl;lry s1:lgc. li liclps to tiiakc lhc sll~dct~ls 
aclivc. wliilc Ihcy arc Ici~rning. Sincc :lcquirin~ prcscnl ; ~ ~ l \ ~ i i l  lift sil\lalioli. i l  rcduccs our work lo a 
grcatcr cstcnt. 

1,ist nut tltr* in.~trrrt~tiortrrl .si,yni/it-unc.ct ffcrqu(rriunt. 

No/r : (4) S ~ J N ( V C  i s  g i v ~ ~ t  helo~v to ~vrite your utrsrr~!r; 

you could assign ccr1;ti n problcms to sti~dcnts arid guidc thcm to solvc thc problcnis by thorough olrscrvalion 
of aqilarium. I i  is ;In clrcctivc mcdiurn to understand Ihc changes in ccosysic~ii and cflcct of v;~rious 
factors i l l  nli  ccosyslc~n. 'I'his is also a bcsl dcvicc to cotiducl p1 >jcct work Tor sli~dctits of diKcrcrcn1 
:~bililics. S;ry for csaliiplc. ~ h c  dilriculty Icvcl of lllc project could I c progrcssivcly upgraded from low 
; ~ h i l i l  strldc~lts to ~(uclci~l will1 Iiiglicr abililics. h4;lny cspcrimc~~ts ;~lsn <,:In Ixco~iduclcd ~lsingan :~qt l ;~ri \~~n.  
For cs:ilnldc, cyclic nalurc ofclcmcnls, fccding Ilabils oTclifTcrc~it jcs of ariilnals food of l i \  1111: ~lii11gs 
i n  11x acqrl:tri~~~ii, ~icccssily of thc hygcnic surrounding. c(c. coultl hc cspcrimcn~ally pro\,cii using a n  Ir 
aq\~arium. You should dcsign and cotiducl cxpcrimcnts of your cho~cc. 

3.1.2. Constn~ctior~ of Aquarium 4 

WC all arc fariiilinr with aquarium: bill all or us arc not so l ltniliar about the construction of at1 
;\quar'ium. Tlic follo~ving ttclns arc rcquircd to set an aquarium. 

a) glass jar - A clcar glass jar is tlic most imprlanl part of an aqua1 luni. Usilally rectangular glass jars 
:Ire ilscd for Oiis purposc Glass jars in many sllalx arc using no!! T f  scparatc glass pieccs .rrc use to 
construct tlic ncquriu~n. tlic joint should bc scalcd i n  such a way lo r rcvcnt tvalcr Icak. 

'flic sand sliould bc washcd many tilncs to avoid mud parl~clcs in tlic sand. Along ;it11 sand, 
atirac~ivc sloncs stiould bc collcctcd atid clcancd. Tlicsc arc uscd 10 dccoratc the floor of thc aquarii~m 
wilh a litllc slopc from front sidc to back sidc. 



c) Acralion raci lily 

You may havc sccn dilrcrcnl sizcd and slinpcd acralors used in aquariums. You sllould sclccl 
:li.rnlors i n  accordancc with Ilic sizc oTIhc g1;iss jar you S C I C C I C ~ .  YOLI slioi~ld provide clcclric st~ppl! 10 IIlc 
:rcr;llors. ollicr~,isc.. they ~ v i l  l 1101 work. 

You can sclccl sonic water pl:~nls ofsui~:lhlc sizc 10 plan1 i n  Ihc aquari~~ni 'I'lic rools ol'lli~, !?I:I!I( 

sclccicd should bc \vaslicd Ilioroughly 10 rcniovc mud par~iclcs. Hydrilla and W~lisnaria arc co~~lnint l l~ 
r~scd pl;~nIs. 

C )  Fishcs and otllcr walcr animals 

Now your aquarium is rcady. And you should sclccl suitablc sizcd fishes Tor llic nq~l:lriri~ti 
Ollicr animals such as sriai Is should tx rcarcd in I lic aqoariorn. 

0 Ot hcr Equipmcnl 

F,quipliicnI such as ncl to c;~lch fishcs, cqt~ip~iicnl lo rcnlovc pollulcd walcr and [c: providc clc:~~i 11 ;llt:r lo 
thc acquiri~ig should bc provided. 

'I'licsc arc thc iniporla~it co~iipticnts of a n  aquarium. Now Icl us scctlic guidclincs Tor ~ i i a i ~ l l a ~ ~ i ~ n g  
thc aquarium. 

'I'lic aquarium slioold bc placed at solnc hciglit and a position, whcrc cnough su~iliglil and \I i11d 
ciIIl Ix obtained. 'I'lic fccding Tor thc fislics slioirld bc done regularly. And you shc.c~ld csch:lrrgc 11ic \\,~lcr 
ni:~lcrials in llic aquariuai pcriodicnlly. You shoulcl assign llic tn:~i~ilcnancc of tlic :~qu:triuni ;IS :II I  :rc.li\,i(! 
of tllc scicncc club. 

Il'ltrrt urcn tiro nir1tr~rir11.v rrvpiirt~dfi~r c.ort.\fructitrg nnd uqutlriurn ? 

Notd. : (I) S'JUC~ is given helorv to rvritr your unwver; 
h) C7ornp(ir(> ynur un.\~wr lvitli the one given rlf the end of this I J N ~ ~ .  

Tcrrariuni Inay bc a ncw tcnii for you. Now Ict's sec thc mcaning of tcrrariuni, its componcnls 
nnd ~~ininlcnnricc in dclail ns follows. 
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First o i .  ! I .  we shall discuss 11ic iiicanii~g oftcrraritm~. Terrarium is scaled transparcr! containers 
:scd for gro\vin: !>l;ltils Thai is, sclcc~cd planls arc groiving i n  scalcd, Iransp3rcnt scllin!:s. For Illis -4 

xlrlmsc y!o can ,sc : ~ n \  ~ypc of class j;lrs. 1-3111 very sm:111 conlaincrs should IX avoidcd. 

111 ; I C ~ C ~ I I  )l1 10 I I I C  ccI~e;~lio~i:~I ~ I I I . I ~ S C S .  ~crr;~riitlil h;ls clccor;~livc purposes also. 1Vc c:ln kccp 
i licm 'in dool.sq I I this rcgerd. 'Icrr;\riuni \I i l l  Iiclp yoil I'or Ihc ilistrtc~ioti of soil lcst t~r~:  sp;\c.il\g 01' 
t>l;llans wli~lc PI;:  n ~ i t i e .  influcncc of I iun~id i~~.  ;~nd growlli of plants in conlrollcd condilion. 

Now v8t ctlall discuss on setting a lcrrarium. 

First ol 1 1 1  tve shall disci~ss Ilic nialcrials rcqirircd for sclting a Icrrarium. Tlic ~.ialcrials arc 
,:\can glass jar. y ~vc\/cli;\rcoal'picccs, soil niist~~rc, s;lnd, moss. pl;rn\s Tot planting and tool , Tor pl:lnlin!: 
~\:~Icrilig :~nd 1111 ilning. Soil mislurc should conlain 2 p;lrls of fibrous Toan1 soil, 2 parts si~.l.i ancl I p;lrl +' 

Icnf parliclcs ( I >  ~d niold) 

A11 11i(. , ~ii;~lcrials should IX collcclcd firs1 and llicn you should sct your tcrrarii~m. 'I'akc llic 
5l;lss jar ;~nd c:lc: 11 i l  well. Gravcl or cliarcoal pieces should bc sprcad at the \lotton1 orthe jal Tor alwut nli 

~nch thickticss, licn you slioirld Iakc Ilic soil ~iiislt~rc, and iiiakc i t  moisl bcforc you pi11 it i n  thc jar. For 
- 4 ,  

(his pilrlmsc y o ~ ~  .hould add tvalcr'in Ihc niiddlc of llic soil mislurc unlil il Lxame cruniby. 'I'hcn pi11 Ilic \. 

niixturc in jar. JOMI your ferrarii~ni is ready for planting. So wc sliall sce Ihc details of planling and 
mainlcnancc ol I 1:11ils in a tcrrarium. 

Hcforc ~anting, you sho\rld sc.lcc\ \ h c  p1;lnts suitablc for planlitig. Usually plnnls su: 1 ns liclicns. 
sclaginclln, I'cr~i ;rnd llowcring platits such as Rcgonia and jasniinc arc long lasling in tcrf:lriom. 'I'licn 
you sliould d c ~ ~ ~  . lhc arrotigclncnl of planls in  Ilic lcrroriurii 

(-)licc !, 1 1  sclcclcd ~ h c  plant for grou.ing in  ~crrarium, yoi~ should ~ransfcr lhcm \vil;i soil  round 
ils roots and l i u  iictii i n  thc ~crrariiuii tvilli adcqtiatc spacine. Soil sliould prcss I i m ~  around Ilic sides of 
the root ;~l.(cr fi\ l i i :  Il~cm in Ihc Icrrariom. Aflcr lising all Ilic sclcclcd planls in lhc tcrrarit~~n you should 
cover (lie j;ir 11 11 plnslic or glass covcr to maiti~ain liuniidity inside the terrarium. 7'1..c amount of 
liumidi\y IS S m p r ~ : i n t  as far as 11ic niainlcnancc or lcrrarium is conccrncd. Esccss litrtnidi~y slioi~ld - q 

bc rcduccd by o!- I I I ~ ~  ~Iiccovcr for thc givcn li~nc. Aplxarance ofs~nall drops ofwatcr on 11-c sidcs of l l~c  
jar indicnlcd .zs Iiuniidity in tcrrarium. lfliuniidity is lcss you should incrcasc il to bc dcsircd Icvcl by 
~vaccrin!: You S !  xrld rcn1ovc dead and dec;~ycd~.e~clalio~i as soon as possible from Ihc Icrrari~.:n. prirnnitig 4 

sliould h(: donc ! , provitlc cnorrgli spncc for pl:1111 ~rowlll. Ifpl;~nls iIrC grown ticok. fcrlili~;:rs sliould lx 
;lddc.d 10 111c sol ty diltl~ing I licni lo one fourlli of its concetilralion. 'Icrrariani sliould 1101 IX pl;~ccti i n  
l 1 1  l I . I l 1 1  I f  you are succcssfi~l 10 ~iiainlaiti ;l11 Ihcsc coridirions yotlr Icrroriu~il 
rc111ai11 itil;ic~, 

Ilring out tltc*yror.c~rlurr*s to he fnllotved in setting anrl nmintuining u terrarium ? 



You Inay have heard about grccn Iiousc. Non Ict us sec tlic ti~canitig cf a grccn housc. Circcti 
I~ousi. 1s :I cot>~rollcd cnvironnictil which v;lrio~ts plants can be grown. 'l'hc conlrol is mainly i n  Icrnis of 
st~nIi;;hl anil Il~lniidily. Since, you liavcconlrol over ~ l ic  cnvironmcnl you can grow aside v;~ricly ol'plants 
Illrorlgl~oul I llc \;c:lr, ic rcgardlcss of scason:11 cliongcs. You know lliat Ihc grc,wlli of pl:lnls 1s si:;lson 
S ~ X C I I I C .  SO 1 1  \\,C can provide siicll ;in c~iviro~i~iic~it \vi11ioi1t scaso~ial changes, \VC can crllliv;~lr: ~ I : I I I ~ S  
rc{::~rt llcss of sc:lsons, l ' h a l  is Ihc advanlagc of erccn housc. 

Non. \+!c shitll scc Ilic conipncnls of a grccn housc. 

C'ot~i]wncnls of green lioi~sc means lhc matcrials rcquircd for cotistri~clir g a grccn houcc ;!nd its 
\8arioi ;; iricltlsions. Firsl of all we shall sec Ilic building n~atcrials rcqilircd h-): conslruclin~ a grccn 
Iiorrs, 

.?I1 oI 11s know ahoul \ ario~ls tnalcri:lls i~scd to cotislruct buildings. Sim~larly. ~n;tlirrals cuzll :IS 

wood inclal pllxs. brick or sto~lcs arc ticccssary for conslrucling thc bc~scrncnl and tllc fratnc of1 hc f!sccn 
linu\c. .~lso I'ol~ctliylctic sliccl~ arc ttscd to covcr tlic framc of (hc grccn housc. A hl;lnkcl ;iLso IS  rcquircd 
10 t.o\:,r Ilic 1n~lyclhcnc co\,cril~!: al limes lo prcvcnl heat loss from grccn housc. wlic~i Ilicrc 1s c~lrctnc 
c ~ > l ( i  cl~llsidc I lic grccn lioi~sc. 

Incl~r~~ons i n  ;I grccn housc 

Incl~tsio~is ioti a grccn Iior~sc nicans, vario~~s planls lo ero\vn in lhc grcc.11 housc. I ' ~ ; I I I I S  qttc11 ;):I 
orti;ll,- ' I ~ I ; I I  ~ ~ I : I I ~ ( s .  ~iicdicin;~l ~ ~ I ; I I ~ I s ,  edible ~ I ~ I I I S .  sni:~ll barbs, clc.can bc gro\\ n cll6~.ll\~l! i l i  :I Srcw 
i o  YOII k t ~ ( ~ \ s ~  lIi;11 i n  ordci 10 grow pl;~tils. lhan~ing pots, arc ~icccss;lry. 'l'hcrc slin~tld \v fr;~nicc Or 

;Irralll :mcnls ticccss:ln 10 plact: Ilic 1mIs. inslromcn~s for planling and walering alc:llso ncccssar! 'I'licsc 
:Ire 111 \.;~rinus n1alcri;tls 2nd   clus us ions i n  a grccri housc. Now Ict's scc Iio\v lo build ;I y c c n  liotts~: 

t ,  

I I low to b ~ ~ i l t l  ;I C ; ~ . ~ c t i  tlosse 

S You arc famili;~r uilll zonslr~~clion of buildings. Now WC shall discuss aboi11 building ;I g r c ~ ~ i  
Ilousc We c;ln build a grccn liortsc cithcr at~;lclicd wi~h ~hc main building or indcyendcnl oflhc b111Idtng. 
First c:!' all wc shall sec ~ h c  grvcn housc auachcd with thc main building or housc. A pictorial view or 
allacl~~ (l type grccn Iiousc is gr\,cn in figurc.7. 

Figure 7 ~ltachkd lypc of green 
- 

house. 



'Thc 1j.p~ of green housc musl tx facing soulh, lhal is tlic slolx: oftllc roof is towards soulh. This will hclp 
lo gcl masi~nu~n sunlight into thc grccn housc. Tlic roofsllould be made cighlcr with plastic shccts only 
or will1 plaslic shcct and glass platc logctlicr. You slioirld provide 2.5 to 5 c111 air spacc between thcni. I T  
you i~sc a douhlc I:~ycr of polyetl~ylc~~e shcct. thcn i t  should bc rcplaccd by a new shcct in every two ycars. 

You sl~ould. 11i:tkc ventilation fncililics, w11ilc building the grccn house, this will help to avoid 
excess licating. Supplcn~cntal lighting facilities also is essential. You should use fluorescent lamps for 
this purposc. Now WC sliall discuss grccn housc collstructcd indcpcndcnt of any building. 

A pictorial 1,icw of grccn housc which is not attachcd to any building is given in figu .c 8 

?' 

Fig.8 Scmi-Circular Grcen House L -  I 

An un attached green house is more casy to build and cheaper than attached type grc :n house. 
In this type scmi-circular frame is the main conlponcnt of the grccn house. This frame could bt made of 
wood or metal nipcs. Polyethylene sheet should be provide horizontal support, if necessary. Ventilation 
and lighting fa( ilitics should bc the samc as that of the attached type green house. These are the essential 
aspccts in build~ng a grcen house. And now we sliall discuss a b u t  the instructional uses of grecn house. 

3.6.3 Instt-I :tional uses of Green House 

Bcfor( \\c discuss about the instructional uscs of grccn llousc bcing a tcacher you should writc 
somc of thc instn~ctional uscs of grccn housc. 

Learning A ctit ity 

Write sonrc o/ 're irrstructionul uses of greetr house. 

Note : (I) A S i ) ~ ~ e  is given belorv to ~r~rite your unsvver; 



......................................................................................................................................................... 
n 

You Inay havc listcd thc following instructional uscs Tor a grccn housc. 

i )  11 hclps in studying gro\vth of plants, flotvcring and sccd for~iiatiot~ 

i i )  I! Iiclps to study tlic inllucncc ofclitna(c on plan1 growth. 

iii) It also hclps to compare diflercnt typcs of plants and thcir rate of growth. 

Along with these somc othcr uscs arc also tlicre. Lct us sec thc other used also. 

iv) Building and maintenance of grccn housc can be done as a student activity. Thus it will help to 
dcvclop a positive attitude towards scicncc. * 

v) You can drect your studcnts to colnparc thc ratc of growth of plants insidi and outsidc the grecn 
housc. 

i )  Diffcrcni typcs of pollination, nccd of pollinating agcnls, artificial pollination, ctc. can bc c:;:;ilj. 
A lcarncd with thc hclp of a grccn liousc. 

vii) More ovcr, grccn housc will bc a placc for students' group work and can foster scicnlific altiludc 
and inquiry skills in thc~ti. 

Thcsc are the various instructional uscs of a green house. 

Cl1 cck your progress 5 

Cl/lrrr/ ure /11e cotn1)onerit.s of grecri Irortsc ? Ifor11 rlo you hriil l  up u grccrr Irori.\-c 

Note : a) Spucc is givur helotv to rvritc yorir ut~.stver; 
I)) Cbnrl~ure j9our crrisrtar rt*i/lr tlre orte givctr a/ tlrc cnrl o/tlri.s ~rrrit. 

Q 

3.7 LET IJS SUM UP 

In this unit we have discusscd various typcs of accessory lcarning aids. The meaning ofacccssor~ 
learning aids and different aids such as a scicncc muscum, aquarium, terrarium and green housc we 
discusscd in dctail. Accessory lcarning aids mcans those aids which are essentlsl for instruction and 
which are scen in close association with classroom sctting. 

1 

Scicncc muscum contains diffcrcnt kinds of spccimcns, both animals ;"nd plants. Difrcrent 
4 



Sciclicc II I~ISCOIII  co~ilailis diffcrc~it l; i lids 01' spcci IIICIIS, ho(It ;ltii iii;~ls 311d plants. I )i fl'crctll 
-1lniqocs f n r  narcotising 2nd prcscrving slxcitnctis arc cliscrrssccl, Proccdurc Tor hcrharitrm plcparat ion 
-o is disc~lsscd 

'I'hc discussion on :tqu;~riuln involves 

) Construction OS an aquari~lm. and 

' i )  p,t~idclit~cs to rn ;~ in ln in  an aquariunl 

'I'lic tli:.c\~ssion o n  ~crr;lrir~m in\olvcs 

t i )  PI;) tit in!; a~itl tn:~tnlcnancc of a tcrrcriuti~ 

'I'llc discussioli on ercc11 11ottsc incol\,cs, 

i )  Coniponcn~s of a erccn Iiousc. 

i i )  derails of brtilding a grccn liousc. :~nd 

i i i )  ilislnlct 1on;11 ~rscs of erccll housc. 

1. ~urc+oli,vrltio,~ nrt*rrrls killirig uti rrtiinirrl in crn i~ric~orr,\c~ious strlgr*, 11.v crpp{ving i.h(nrit:rls such rrs 
mrprrf/r 01, ni(rgnc~.$iurrr sulphrrtc* cvc: suitrrhl~ sizr*rl glf~,\.\ jnra crrio/suit ~~/r/c~]>r~,sc*rvcrtiv~~.s err. nl~c-~.ss(rry 
for pr~smvirig s ~ ~ ~ i ~ i t t i c n s ,  ~ormcr/d~li~?,l( . ,  I<thj*/ N / ~ ' o / I  D/;  ~ r t t c /  Hovin 'S 4rv jlu. 11 ~ u i t ~ h l l '  
~~rt~.v~*rvufio~rs. 

2. Prry,rrrr~fio~ of herhnrium invnl~~c*.spr~~\.~ dJ9irrg ~rnt/pr~.\cfrvc~tiorr o,/ such .s]~er~mcws. h e e $ s  11qJing 
)nL8(rris rirj-irig tlte .\(*l~ctc~I plorrrt l~l~rt.\ hj* putting tli /an1 iri hctt heert p(rl>cJr.v rrndprc.s.ssir,g. 7hc.n it 
. \ ~ I I M / I /  h~ ]?(r.\tlv/ ( I N  A 4 sized pf~],o~r I i'itlt th oIr*,\.\c3r;[~finn of th P s]~rc.imrvr. 

-I. A c+l(#crn glrr.\s jrrr is the ntcljor c~oml~nrt~r~t  of rr t~rrrrriurn u/rtn (tn iticlr f m m  hottom. (,'tI~rc~nul 
pip(.p.s shnulrl h(* nut in the jar, 7710 glas~sj~rr sl~oulol hp fhciijillerl rvitlr moist snilplr~ ~ t s  sudr (IS 

.\c~lr~ginr~ll~r, ini~1re.s dc Shnulrl hr. paintrd to11 o j  t h ~  jar shoulrl he uriequute q u c i t ~ g  h~hvren  
(wch o.ftlt~ni. 7'hr top of the jar .\hnulrl hc~l>rr~/)c~r!)r coverev/ Orld it run he user1 crs tc~rrcrrium. 

5. I41rinus rri~rte*ri~jl.s sur*lr ~ J S  s t on~ ,  hricaks, ~vood anal nrr,ftrlpipc,.s rrre nec~rc.s.\(rt-~jor the htrsorric~nt o/ 

t lrcngr~~n hou,~'.  P'(t!l~~~tlij~lett~ .\IIPP~ .\houltl hc* u,$t.rl rr.\ the tr~p coveririg. A h/(rnkd 11/.s11 is U S L ~ I J I  
( ~ t  tin?/- to prcwrvrt Iirclt loss. (;rb*o*ii I IOIISP c.un h(. cwrrstrut.t~r1, irt crttrrchmr~tit ~clitb tho ni~iri 
huiltlirig or ~1,~fuc~h~rJ from the hrri/c/ing i r ~  (J .\r~rnicnirc~ulfrr fornr. . 



- 1 5 1 -  

IJNIT - 4 COMMUNITY RESOURCES 

Contents 

4.0 Objectives 

4.1 I ntroduction 

4.2 Community Rcsourccs 

4.2.1 Major Community rcsourccs 
4.7.2. How to utilizc com~nunity rcsourccs 

4.3 Scopc of Community Rcsourccs in Teaching Science 

4.4  A ~iiodcl schcdulc to utili/.c community rcsourccs 

4.5 Lct us sum up. 

4.0 OBJECTIVES 

Utilizing comnlunity rcsourccs in biology tcaching is a usual practice to increase thc int~rcsl 01' 
puplls whilc you arc going through this unit you can answer questions such as what is tlic mcaning of 
co~iiliiunily rcsourccs ? And how could wc utilizc thcsc rcsourccs '? At the endof this unit you w i l l  bc ablc 
to 

* intcrprct the meaning of colnmunity rcsourccs 
* identify tllc major community resources 
* idcntify thc ways to utilize these rcsourccs. 

4.1 INTRODUCTION 

Thc comn~unity is a great human laboratory and a vcry cfricicnt instructional n~cdiulii. Duc to 
high cducalional valuc, pcoplc and activities in a community can bc used as educational rcsoulccs. Pl;~i~nccI 
conlacts wit11 adults of tllc community would provide ncw horizons of k~lowlcdgc for ~ ( L I ~ C I I I S .  ~ . C ; I ~ I I I I I ~  
about tllc co~i~~i~utlity as an activc mcmtxr of tlic conilnunity is very important for cach i !~di\,idual. I .c;tI-I11rlg 
difrcrcnt social rolcs and significance of each role in social productivity could bc atla:ncd through such as 
participalory study only. 

In this unit, we will scc tlic major community rcsourccs, how to identify aris utili/.c con~mun~l! 
rcsourccs, and the scope of community rcsourccs in education. 

4.2 COMMUNITY RESOURCES 

A coliimunity is thc gathering of a variety of things, pcrsons, and innumcrablc interactions and 
incidents A conlmunity has inlrncnsc valuc in tcrliis of resourccs. We all know th,: ~,arious rcsourccs of 
a conmrll:lty. Hcrc wc will scc community rcsourccs, which arc uscful for instruction. For csamplc a 
pond ha!, ~tnporlancc in tcaching ccosystcm, and hcncc it is considcrcd as a comn~~rnity rcsourcc. Likc 
wise a hcalth visitor could be able to give lccturc about health and hygiene to pupils. So such pcrsons arc 
also cons~clcrcd as community rcsourccs. So anything in a community which is uscful and utili~ablc for 
instructton is rcfcrrcd to as a comlnunily resource. In fcw occasions, community rcsourccs arc uscd for 
entcrtincmcnt purpose also. 
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Learning Activity - I 

Try to name the community resources in your village. 

Note : a) Space is given below to write your ansvver; 

4.2.1 Major  Community Resources 

Thc comnlun~ty rcsourccs can bc nia~nly of two types, nanlcly, lnatcrial rcsourccs and Ilum;~n 
rcsourccs. Tllc rnatcr~al rcsourccs includc inst~tutions such as zoo, muscum, planctarium, 1ibrarlc.c. thcatrc. 
cultural centres, factories, ponds, lakes, rivers, water fall, ctc. also canic under this category. Ttlc hu111;11i 
component involves various agcncies and pcrsonncl. The agencies as you know are heallh scrviccs, post 
and telegraph services, teacher's organizations, science organizations, transport services etc. The resource 
personnel can be a Icader, social worker a teacher or any one who is an expert in this field Say for 
example a molor mechanic could be ablc to explain the various aspects of working and falllrrc of the 
motor. So for a teacher everything in the community has its own utilization value from thc poi 1 .  ofvicw 
of education 

Check your progress - I  

Britrg out the meunitrg ofthe community resources. Whot ure tire mujor community resorrrc ...S . 

Note : U) Spuce is given beiorv to write your unsvver; 
h) C'ompurt? your ansvver ~vith the one given at the etld ojthis unit. 

4.2.2 'How to utilize community Resources : 

Use of co~nniunity resources in science teaching is mainly three fold. Firstly by brinding the 
resources in to thc class room, secondly by rcqucsting persons to comc to school and give lcct~~rcs and 
thirdly by nlaklng armrlgcnlcnts to visits to such placcs ofrcsourccs. In any of these cases you s~~ould  bc 



tliorouglily prepared to util i1.c tlic rcsourcc purpscfi~lly. Lct us try to csa: :~i nc, ho\v WC can u l i  l ;/.c such 
rcsourccs cKcclivcly. 

Survcy of rcsourccs 

A survey to idcntify tlic rcsourccs in a community, can bc conducted ivi t l i  tlic liclp or !our 
students. You could realize thc various typcs of rcsourccs through that survey. Supposc you conduct a 
survey to rcalizc the rcsourccs in your community. You will gct a list of rcsourccs in your comm~rnit!,. 

Analysis of resource list 

After you get the list, you should analyzc thc list to identify the uscful oncs. Uscful ones in thc 
sense that they are useful for teaching biology. Tlic survey had provided !:,c whole list of rcsourccs in 
your comniunity, so you sliould analyzc tlic list to idcntify the usablc rcsou $:CS. ?his anaI!,sis SIIGLIICI bc 
based on tlic contcnt area to bc instruclcd in difI'ercnt standards. You havc !o ask clucstio~!~ strcll :is : Is 
this rcsourcc useful for teaching ? If so Why ? And what arc its uscs '? 111 ordcr to analy2.c  sac!^ iCS()i!!iC. 

You will thus gct a list of uscful rcsourccs fro111 tlic wliolc list of rcsourccs. ,Go\\ \VC sl~all icl::,~ti~ U 11:::11 

all rcsources arc acccssiblc ro us. 

ldcntification of acccssiblc resources 

You cannot use all the rcsourccs from the llst of uscful resources, due to piact~oal difici1111c; 
Say Tor examplc it is better not to vlsit a factory producing pesticides and fumigants. a r14.y p l a ~ c  (a 
\\ater fall), ctc A person though h~ghly qualllied. but 1s not able to talk at the Icvcl of second'lry scho2l 
pilplls wlll not bc an acccss~blc resourcc So, you should ldcnt~fy the acccsr sblc rcsourcc5 on thc bas~s of 
ut~llsabll~ty of each uscful rcsourcc Tlicn you should prcparc a l~st  of uscr~~l and ut~ll,,;~blc ri\jt!rccT 

Now WC shall pas on to classlficat~on of rcsourccs. So cornprc yc:,r ansttcr \I 1111 tlic follob\ I I I ~  

discussion 

Classification of rcsources 

SO you will gct a final list by avoiding thosc rcsources which arc no' readily iltilizablc. 'rlicn you 
sliould prcparc an alpliabctical list of rcsourccs in general. Detailed list' should hc fornicb for c:lcli 
cntcgory oi  rcsourccs. Say fur csamplc, scparatc lists should bc forn~cd Co. \,ilrloirs ngct?cii.s ru<li  ;I!; 

govcrnnicnl agcncics. privatc agcncics and voluntary agcncics. Tlic list should bc: il~cluci< lralispol-1 
scr\.icc such as airports. raili~aj. station. bus dcpots and ports, business organi/a~.inns. a:lrl sy,cci;tl 
org;ini~ations such as planclarium. aquarium. ponds and lakes. 



Each list should Ix i n  scpar;ilc sliccts. and arr:lngcd it1 such a \\,a?.. to Lrcilit;rtc uptl )ling ol' 
inforaiation. 

Similarly a classified list of individuals in the community, who havc expertise in their 01 rn field, 
and who arc willing to come to schools to share their knowledge, also should be prepared. 

If any unusual rcsources are present in the community, they also should be catcgorizcd into a 
special list. Say for csanlplc a blood bank, a scnlcn bank ctc. come under this catcgory. 

Data required for utilization of resources 

While you prepare thc list of rcsourccs you should c~iclosc thc rollowing ncccssary data pcz I lining 
to thc rcsourcc. First of a11 you should know namc of the rcsourcc, thcn you should know locatio.~ of lhc 
rcsourcc. For utilizing a rcsourcc you should know the pcrson to whon~ can contact to gct thc ;acility, 
what procedures arc these for thc utilization of rcsourcc, will it serve thc purpose and is thcrc any rcs ,'clions 
for its utilization. 

You should also prcparc a map of the place to show thc locations of various resources fn  your 
community. Formats to obtaining permission also should be developed by the teachers to get perl?ission 
from the concerncd authority. In addition to all these, you should develop a dctailcd plan for linki~ig your 
lesson with the rcsourcc which you plan to utilize for instruction. Bcforc we pass on to the scope a11d uses 
of community rcsourccs, you havc to answer the following question to check your progress. 

Check your progre.v.v - 2 

How do you utilize vurious resources ut your loculily ? 

Note : U) ,Spuce is given below to write your an.vvcr; 
b) Cornpure your unswer with the one given ut the end ofthis unit. 

................................................................................................................................................ 

4.3 SCOPE OF COMMUNITY RESOURCES IN TEACHING SCIENCE 

The colnmon practicc in our country has made tcaching of scicncc a talk show. We cannot t lamc 
the sciencc tcachcrs in this respect. Bccausc. you know that the facilities available in your school ar, \ .cn 
limited. And we arc not in a position to purchasc each and cvcry equipment. Hcrc comes thc sc, ;X of 
community rcsourccs. Thcrc arc innunlcrablc facilities for tcaching scicncc in our community. The 
community rcsourccs would bc helpful in providing direct cspcricncc in many inslanccs. Say for csa \\plc, 
pasteurization techniques can bc understood easily by a visit to thc nearby dairy farm. 

Community rcsourccs arc helpful in adopting a varicty ofapproachcs in tcaching. Let us cor.~idcr 
an example. You havc prcparcd to tcach ccosyslcm So you givc dircctions to thc students, to obsc? c a 

particular pond in tlic locality and make lists of plants and animals thcrc. Herc you can adopt a s1:rvcy 
only. You can gi\.c directions for group in\cstigalion. on the rollowing tasks. Identification of the ,ypcs 
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01 :rccnplants (in diffcrcnt groups such as floating. submerged etc.). and dilCcrc:it l;\ :.!S o< corrsunit :: . 
d~ I'ercnt trophic lcvcls 

You know that lcarning is facilitated by first handexpcricncei; In concrctc mnncr than In abs.r<t 
fo in For csample, you want to teach about amoeba At first you may talk about tl~c swe of an amal 
uL ng a dagram. Instcad of the chart d you use a slide. ~t will be illore clTc'ect~vc to dcvc~op llie concc pi ' 
111 SILC of an amoeba 

Observation and problem solving ability can bc devclopcd I I  ;ing comni~:nil! rosa~lrscs 'l'hc\ , I ,  

at :.I hclpful in pro\,iding first 11:11id information in natural sct-ups. . : \\'it11 in 1112 cc~~~lrn:in~!\ systc~~ 

So, 11 1s your task to dcal clrcct~\cly 111th thc ava~lablc rcc*.urccs. l,?r Iir.sir[i\ ilt:,\ , i .  \\c11 !\ L 

cnablc thc student to scc thc real world In wli~ch thcy w~ll  cnler 

Check your progress - 3 

"Utilization of community resources are essential for good teuchirg" sub.sturrcr.s fltr stcrternct~t r c c i ~ i  

the scope of resources in teaching. 

Note : a) Space is given below to rvrite your annver; 
b) Compare your answer with the one given ut the end of this unir. 

-l. MODEL SCIIEDULE TO UTILIZE COMMUNITY RFSOURCES 

The outlinc gli.cn bclotv  night hclp you to dcvclop your oltn sclicdul~!~ l u r  utf!:/illg lltc ~ c s o t * : ~  * 

cl :ctively. 

a) Area May : An arca map of your locality should be dc\,clopcd to understand tl~s locr~t~c~l  X,: 

\$a ~ous  rcsourccs. A formal of a area map is given in figure 9. 



b) A\ph;\hclir;tl list of Hcsoltrrcs 

All tlic rcsourccs tvili bc arrangcs in alpliatxlicai ordcr tindcr scparatc sub lica!.lings. 

D;ii ry fci rm 
Poll l I ry far 111. 

Any othcr 

i i  ) Eco systcm 

Forest land 
Pond 
Kivcr 

I<uhlxr Faclor!, 
Snap I'actory 
Tilc factory 
Any olhcr 

iv) Higher cdt~cation institutions 

Arts & Scicncc C'oilcgc 
Higlicr Sccondnr).~ School 
Induslrial 'Training C'cnlrc 
Anv othcr 

Publrc lihrar?; 
You111 club library 
Anv olhcr 

Prtncli~at h (3ITicc 
Pol icc St:i~ion 
I'osl ol'ricc 
Villagc Olliccr 
An!; othcr 

C) Alpltitbeti~ibl list of personnel 

Doctor 
Enginccr 
Factor). Managcr 
Far~ncr 
I  branan an 
P;rnclia!:il ( )IT~ccr 
Policc OfT~ccr 
I'osl R1  ~qlci 



Vctcrnay Ofliccr - 
Villagc:Olliccr - 
Zoo Kccpcr 

(1 S1)ecial list 01' u;lusu;rl ~ ' cso~~rccs  

Acrodronlc 
Planctariunls 
Research laboratorics 
Ship yard 
TV station 

C) Permission procedure 

You should write i~ on tlic lc~tcr pad of your inslitution 

Sub : Educational visit to your institution, 
rcqucst regarding - 

.......... 1 rcclucst you to i ~ c  pcrlnission for a group of students (...... nos) and tcnchcrs (----!re::. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  to \.isit your institulion 01. a con\lcnicnt day in thc month of Plc;r:c i ~ ~ l b r i ? ~  U. 

alwut thc datc and timc a lottcd l o  us. 

Thanking you, Yours faii IlSully. 

Head of thc institution 

(Sonic additions could bc madc according to thc changc in resource). 

r) Tri~rrsporti~tiot~ filcilily 

'l'hc road \\.;IF is markcd i n  thc ;irca tnap. So thc actual distance rcquircd 10 rc,~ci~ llit: pl:iic' :. 
dctcrnlincd and ncccssary arrangcmcnts sllould bc donc with contact .nrriagcs. You sliot~ld .IISO pla~ 
whcn to start and whcn to rcturn. 

*Instruction to students 

Thc instruction should bc appropriatc to thc placc WC proposc io visit. r3ut. 'r3dha\,c dcccntly'. ' 
Don't touch anything' ' unccrtainly', 'Always kccp quict' ctc. should bc :,scd to .itlain nln~it~~irnr ulilit!. cf 
thc rcsourccs also should be givcn. 

h) Uses of the resources 

YOU shoul~l dc\.clop n dctailcd plan about thc uses of thc rcso\;!ic. S;)! for ~\:ii!ii~!-'. >"!I pl;i11 
\,is11 a pond along \vith tlic studctils. So you sl~ould plan ~\scll in ad~ ;~ncc  as tu 111-;\\ al~or~ld I Icac'. 



ccosystcm ';?r iitili~ing this. I t  is bcttcr lo gi\c ncccssary dircct~ons for lhc studcnts about tllc parposc of 
our journcy. 

Check your pr(q,ve.y.v - 4. 

Whut are the mujor components of u schedule meunt for utilizing community resources. 

Note : U) Space is given belorv to write your unwver; 
h) Compare your answer with the one given ut the end of this unit. 

4.5 LET US SUM UP 

In this unit > V C  have analyzcd various aspccts of co~ntnunity rcsourccs, in terms of its influcncc 
on teaclling. Tlic fol owing arc thc main points crncrgcd fronl lhc analysis. 

i) Community rcsourcc is anything, that could bc uscful and utilizable for instruction. 

ii) Community rcsourccs can be of two lypcs namcly lnatcrial rcsourccs and human rcsourcci. 

iii) In order to utilizc thc resources, you should suwcy Ihc resources at your locality, identily than, 
classify thcn~, and collcct the data about its nanlc, locatioll and educational importance. 

iv) Coln~nunity rcd;ources have wide scope in education by providing rcal life situations to your s:~dcnts 

V) A schcdulc for utilizing community rcsourccs should include an arcas map, alphabeticr! list of 
rcsourccs. pcr~;lission procedure, lransportation facility, instructions to studcnts and uzcj of thc 
rcsourccs. 

Check your progress - Possible an.rrver.s. 

I .  Community re.;ource meuns anything in U community that is useful und utilizable for in&uction. 
The resource.+ are of two types namely material resources and human resources. Material 
resources involve various institutions and resources such us pond, lake, river, etc. .Yumun 
resources involve expert personnel in different areas of knowledge. 

2. I n  order to utilize resources in U community a survey ofresources should be conduded The 
identified rr.sosrrce.v should be then arranged alphubefically. AAjinul list of useful and ut;lizuble 
resource shorr, (l he rlevelope(1 from the ulphrihetical list. An ureu mu/> u h  .shoulrl he/)rqxrrcd. 
7:5c list UNO UI L'N mu/) vvill he helpjitl in utilizing conrm~irrity resources. 



3. Community resources facilitate interest i n  learning. These resources are hek lu l  to provide 
direct experiences. Innumerable resources provide ample scopa.for science teaching througlr 
practicul experiences. Learning with the uid of commuttity resources help 10 :kvrl(*:: -fi,-.r 

und problem solving uhi1itie.s i t r  p3pil.s. 

4. 'I'he .schedule for utilizirrg comnrutrity resource.s should inclurle vurious cotnpotr ctrts srrclr tr S 

ureu mull, ulphuheticul list of resources, ulphubetical 1i.d of per: onnel, speciril list ( I /  r r t r r rs  14 ul 
re.source.s, pernti.s.siorr proccrlrrrc, frutr.sl)ortution futility, itrstrucliotr to //re .sf11(1~~1rl.~ c~rrd rr.s~,s of 
the resource. 



5.2.1 t;,slcndcd currici~lar activities - Meaning 
5.2.7, Important cstcndcd corricular aclivilics 

5 7 Scicncc C'lub 

5.7.1 Aims of Scic~icc Club 
5 ,3 .2  Organizing a scicncc cl1117 
5 . 3 . 7  Acli\.itics of Scicncc C'luh 

5.4. I Organization of scicncc cxhibilion 
5.4.2 Planning for science exliibition 
5.4. Z Guidc,lincs to conduct csliibition. 

5 . 5  Scicncc Quiz 

5 . 5  l Aims of scicncc clr~i' 
5 . 5  ? ( ) ~ . ~ J , : I I I I ~ I I ~ [ ) ,  Scloticc qr~i/ 

5.6. I Organizing Ficld Trip 

5.7 Scicncc Projccts 

5.7.1 Componcnls of a Scicncc Projcct 
5.7.2. Comlmncnls of projccl report. 

Apart froni curricular acl~vilics. scvcral cs(cntlL . l  crlrrlcll1;lr ;iclivitics arc also pr;rcl.cccl 111 orlr 
sclic., Is. All Ilicsc activilics arc mcanl for llic o\,crall c:lopnicnl of ~ h c  child. 111 this unit \,c t v l l l  scc 

s o n  of lhc important cslcridcd curricular acli~ilics siri e )  as scicrlcc fair, scicncc quiz. scicncc prnjccts 
and I .cld trip. AI llic clid of this iinil you \ \ i l l  bc ahlc 10 

* inlcrprcl 11ic;lning of cslcndcd curriallar aclivll~cs. 
* idcnlify tlic niajor cstcndcd ci~rricillar aclivilics \\liich could bc uscd in our schools 
* dcvclop an ;Iwarcncss of organizine, scicncc cluh 
* dcvclop an awlarcncss oforgani/.ing scicncc fair 
* develop ;rn :I\\:lrclicss o f o r g ~ n i ~ i n ~  licld trips 



5.1 INTRODUC ION 

Acti\ilics olti Ilc lhc curriculunl and thc ncli\.itics in acct)rdnncc nilh cilrriculun~ ;]KC \ii! 

in~portant ;IS f;lr as set, .cc tcaclting is conccrncd. Tlicrc of coursc L:. 2 \.nrtctic's of sitclt ;i,:~~\.itics. .I' IC 

org;t~liz:~tion ;IIICI CS'CI~ OI I  of SIIL'II ;~cti\.ilics dcnl;ittd cspcrl pl;inni~lg i'r(1111 yottr 1):1r1 111 1111s u t ~ i t  UL. 1 1 1  
tl~sc~lss sonic ol 's~icl~ \ cssc~t~i:il cslct~dcd ciirric~tI;~r :~cli\~ilics. i t 1  1cr111s 01. 11s ;it1115 : i i ~ ~ l  ~ I ~ ~ ; I I I I / . ; I I I O ~ I .  

I lopc this \\..ill hclp y u ~  II  practical situations. 

5.2 EXTENDED 'IIRRICULAR ACTIVITIES 

In Education \ : havc activitics of thrcc lypcs namcly curricul.~ . activitics, co-curricular ;lcti\ nlcs 
and extra curricular act , itics. Hcrc WC shall discuss about CO-curricular activitics. which arc named .I 

cxtcndcd curricular acl ilics. Now Ict us scc thc meaning of extcndcd curricular acti\itics. 

5.2.1 Extended $11 icular Activities - meaning 

Extcrldcd cur: :tlar acti\:itics arc the cslcnsions of thc curricular acli\.ilics. 111 nthcr \\ord:i. ;r: 

havc nunlcrous curric Ir activitics and long with them tl~crc call ;X othcr acti\.itic:: : \hich 5llo1::t: 
supplcmcnl tllc curricii r aclivitics. Thcsc aclivitics arc tcrrllcd as cs!.:ndcd cttrricr~l;lr acll\.ilics I x c ~ I : ~ ~  
thcy supplcn~cnl thc cur icular activitics. More ovcr these activilies arc lncant mainly foi sluric:lls hay i1i2 
more inlcrcsl in scicncc. Say for cxamplc conduct of scicncc proja:ts is an csamplc Tor an cstcnc'cci 
curricular activitics. Usually scicncc projects are assign to students w1i.o havc lnorc abilities. and intcr :sc 
in science. So such cxtcnded curricular activities are helpful to cater to thc nceds of a\,cragc and a b i . v ?  
average childrcn to cxplore the scicntific knowledge, to test the relevance of cxisting kno\vlcdgc. and io 
apply thc knowlcdgc into ncw situations. Now let us scc what arc thc important cstcnr!cd curricul:~r 
activities with respcct to sciencc curriculum. 

1,eurning Activity 

A ccorrlitrg to you 11~1rut ure the ittiportcrn f ~'-vfetr~I~'d curricuirc.r ucfioilics ? 

Note : U) Space is given beluo,v to write your answer; 

5.2.2. Important extended curricular activities 

Now Ict us csaminc thc important cxtcndcd curricular activitic , in scicncc, Thc major ac11vilic.s 
arc scicncc club, scicncc exhibition, scicncc quiz, ficld trip and scicnc~ .>rojccls. 

Scic~lcc club, I\clps us to develop scicntific awarcncss in s t t ~ d ~ i ~ t s  and shotlld ilclp us to cs!cn,.i 
Inany classroonl acti\,itics to thc real situalion. 



Scicncc cuhihitions will Iicll> us to I'ostcr Ilic crcn~ivc :~hilitics of studcnts and to promolc 
0rganizalion:ll skill i n  slrldcnls h4ost of ~l ic  csl~ibils c;,n Ix. llic cstc~isions of school sylI:lhi. 

Tlic rapidly dcvcloping na!urc of scicncc, its rcccnl dcvclopmcnts, and ncwcr csploralio~is can 
bc cxposcd throt~gli scicncc quiz. This will hclp to gather niorc advanccd and rcccnt know !cdgc about 
that WC alrcady know 

Ficlds trips scnrc as a curricillar activity., solnc tilncs and it lias profoimd infli~cncc in iIlc Icarning 
nl-biology usi~llly WC confinc biology Icarning 10 non-living class rooms. So ficld trips arc actua' cstcnsions 
nI. class room cxpcricncc to givc dircct cspcricncc rclatd to biolop. 

You might havc bccn trollblcd by your giftcd sti~dcnts at lcast oncc in cvcry class, as I~cy may k 
gctling b red  over tlic mcaninglcss rclxtitions. In  such cases projects will hclp you grcatly "'hey call hc 
uscd to sotisl\; the 11cc.d~ of r:lpid lalrncrs tn tcst :ind \.crib thcir c.uistin2 kno\\.lcdgc arid to i ;plnrc ric.\\ 

k nowlcdgc 

So. all tlic activities incntioncd carlicr ha\,c dircct Ixaring on classrootii inslri~clir:~. I':~c.h oi 
such aclivitics has profound inflimncc i n  scicncc Icaching Now wc shall discuss cacli of t l ic~l~ in  detail in  
lcrnis of thcir a i m .  and organi~ation 

I$'hut is thc~ morrtritrg (,/ cc~tc~~ i t I~~ ( I  curric.ultrr ut.fivificns .? 

What crrc3 tire. iml,nrtmnt c.-\-te*ri(Ic~d caurrir+ulrrr rrt*tivitias ? 

5.3 SCIENCE CLUB 

Sciencc clubs liavc bccolnc an inscparablc part of our school systcm. You all migh; havc sonic 
cspcricncc with rcgards to scicncc club. Thc scicncc ciub lias to [cad many scicnlific acti,,itics i n  ~ h c  
school. Lct us sec tlic aims and objcctivcs of thc scicncc club. 

Scicncc club is :I nicdiator bctnccn classroonl tcacliing and laboratory bvork. l'o! knnn tI1:1t. 

\clcncc club should h. liclpf111 to crcalc inlcrcsl, in sc~cnc:~. to Icarn proccss of scicncc. 10 11ndcrs1:lnd 
.~ctil~lic pr~nc~pf , . \ .  ( 1 1 ~  ( 111 Ihc  ISIS IS ofllic i111porI;111cc o(.scic~icc c l ~ h  1 1 1 ~  follotvilig ei111s:rrc Ictcrlli~ncd 



a) To dcvclop scicnlific arvarcncss among sludcnts. You know thai various nclivilics should lx 
organi~cd by lhc scicncc club. Thcsc activilics cnhancc sludcills to dcvclop scicntific awarcncss. 

b) Undcrslanding thc mcthod of scicntific rcscarch. You can givc so many problcms 111 scicncc to 
studcnts. Solving of niany such problcnis rcquirc invcsligation and rcsi '1rc11 which hclp to understood 
the ~ncthod of scicnlific rcscarcli. 

c) Dcvclopn~cnt of critical thinking - critical thinking could bc dcve'opcd only ttlrclirgil sciel-illic 
I cnquiry, obscn~olion and analysis of data. 

d) lnlcrcsl in scicnlific aclivilics. Sincc scicncc club invitcs aclivc invol\~cmcnl 01' sitidc~ils i:l ;I 

varicly or scicntific aclivitics. i t  Ilclps 10 dcvclop and sust:rin intcrcst i u  scicntilic :~cIr\.riics. 

c) Identification of carccr opportunitics - you know that, studcnts must havc to gathcr irilorn~ation 
from various scctions ofthc socicly. It hclps thc studcnts to identify various carccr oppt~rtunitics 111 

our society. 

WC had scc lhc inajor aims of scicncc club. Now let us see how to organize a scicncc club. 

5.3.2 Organizing of a scierice Club 

IJsuall onc tcacllcr is sclcctcd ;IS a staK rcprcscnlativc 10 organi/.c scicncc clt~l-, ancl I ~ S  

;~clivitics. You sllot~ld inforni slodcnls, tllc inlprtancc orscicncc cltrl). A niccli~lg 01'tIj~. I I I ~ C I - C S I C ~  

sludcnts should bc conduclcd a1 a convcnicnl linlc. An cxccutivc coiii~~iittcc should hc li)rmcd in  
this mccling. Tlic cxccutivc commitlcc under lhc lcadcrship of a sccrctary is Ihc org;~ni/.iag botl!, 
of thc scicncc club. Thc niccling limc of scicncc club should bc fixed. Tlic activi!ics slloi~ld Ix: 
generally of four calcgory, iiamcly lccturcs and reading, preparalion o^nlalcrials, advanccd scic~~cc 
projects and preparation for.scicncc exhibition. You should request the Headmaster to givc s o ~ l ~ e  
financial assistance for thc successful functioning of thc science club. 

I.curning Activity -2 

Accorrling to yori, ~vhut ure the uctivitie.s, that cun he done by sci:vlce clrrh. 

Note : U) Spuce is given helolv to rwifc your unnver; 



5.3.3. Activities of Science Club 

We havc organized a scicncc club to keep studcnts active in learning scicnce. So natur.illy you 
should plan and csccutc those activitics in which students havc interest. Thcre illay not bc a reac.:) made 
set of activitics and you nccdn't itiiposc your idcas on studcnls. Your rolc is just to liappcn thc ~!ca put 
forlll l y  thc st~~dcnts and to give ticccssnry guidclit~cs for t l~cn~ .  Thc following suggcstcd as a 11 . dcl [or 
actik ilics of a scicncc club. 

a) Organizing Iccturcs, donates and syt~lposia topics of scicntific intcrcst. 

b) Collecting articles that have scicntific interest and exhibit it in lllc science news board. 

C) A survey of thc community to realize various community rcsources. 

d) Preparing charts, models and conducting experiments related to class room learning. 

c> Conducting projcct work on varioiis topics rclatcd to scicncc. 

0 Organizing scicncc fair and scicncc cshibitions 

You could sclcct and conduct various otlicr activitics as pcr thc intcrcst of your studctlt:, and thc 
facilities availahlc. 

Check your Bogress 2. 

i )  How do you organize a science club in your institution 
i;i What will be the uctivifies carried out by the science club ? 

Note : U) .S/>uce it1 given heko~v to write jTnur unsrver; 
h) Cobmni)ure your utrswer ,t~iih the enc. given ut tlie eritl of this unit. 

5.4 SCIENCE EXHIBITION 

Exhibition is the process of exhibiting various science items including projects. The science 
cxhibitions has many advantages with respcct to scicncc education. It is highly effective in dc\ .:loping 
various skills such as skill in problem solving, skill in organizing and skill in analyzing relaticinsllips. 
Exhibitians also should facilitate scicncc learning and dcvclop scicntific interest and apprccialion. You 
might havc cxpcricncc in conducting cxhibitions successfully. You could point out some other t..crits of 
thc scicncc eshibition. And now wc shall lscuss about thc organization of scicnce exhibition. 
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5.4.1 Organization of Science Exhibition 
*' 

Thc organization of an cxhibition, as you know is a strenuous activity. You sliould consider 

'r ' 
various factors, while organizing an cxliibition. Usually in our schools, r2ic conduct of exhibition is thc 
responsibility of thc science club. Planning is first and most important coniponent of al? org?ni~ation. 
Let us try to idcntiljl the various aspccts of planning. 

5.4.2 Planning for- scic~lce exhibition , 

'I'hc planning should involvc Ihc follo\ving conipoilc~its ] 

a) Area requirement 

You havc to plan the total arca rcquircd to conduct the exhibition. If i t  is conduclcd for rnorc 
than onc day the room or, hall selected should havc loclung facilities. 

b) Beginning time and duration 

You should plan Llic actual beginning tinlc and duration of the cxhibition. It  uould be !tclpfi~l to 
you to nlakc ncccssary arrangcmcnts. 

fi 
C Cornmittcc 

You should form diKcrcnt co~nniittccs of studcnts to facilitate 1hc conduct of c\tliihitloi~. 
Committees such as ogani~ing  committee, planning committcc, finance commiltcc, publicil> conitnr ltcc. 
rcfrcslimcnl comniillcc, award committcc, and safcly committcc should bc for~iicd. 

d) Judgements and awards 

You should plan for the judgc~ncnt to best itcrns cxhibitcd in al.!; prizcs should Ix gi\cn Tor 
them. This should bc donc with thc hclp of award committcc. You should takc precautions 12 n ias in~i~c  
objcclivity in judgcmcnt. 

You know that financial rcsourcc cc is vcry csscntial to conduct the cshib~t~on \'on slioi~~d 
t -  request the licadmastcr for financial assistance. You should hclp financc comnnittcc lo dc\ clop khc budgcl 

f) Publicity 
1 

Publicity commitlce is rcsponsiblc for gving wide publicity to tlic cuhibit~on You shouid g~vc  
ncccssary guidclincs for tlic studcnts in this regard. 

g) Guidance 

A group oftcaclicrs sliould Ix sclcclcd lo give ncccssary guidclincs 10 [he slt1J~~11ls 1 1 1  111,. \ ; ! I - I ~ I I S  

cotnmittccs. You should bc vigilant to give dircclions, whcrcvcr required. 

Check your prbgress -3 

Whut are the components of the plunning of science exhibition. 

Note : a) Space is given belotv to write your answer; 
b) Compure your unswer with the one given at the end oj  his unit. 



5.4.3 Guidelines to coclduct exhibition. 

Now you know thc \.arious aspccls of scicncc csliibilion. Ncsl, WC will scc ccrtain g-idclincs 
with thc hopc that i t  will liclp you to conduct the csliibition successfully. 

Science cshibitio~l is a CO-operative activity of all the teachers and students. Other teaci~ers niay 
say that it is thc duty of science tcachcrs. But you should scck the co-operation of every teacher to conduct 
the cxhibition. So you havc to bear in mind the following guidclincs. 

i) Co-ordination of staff and students 

To makc the fair an event you should co-ordinate all tlic tcacl~ers and the nlcmbcrs ~T:~rudcnls. 
selcctcd to thc various committees. 

i i )  L,ist of items 

You should niakc a list of all the itcms, to bc cshibitcd. Separate list in difTerent subjects is 
prcferable. 

iii) Guidelines to teachers 

You should give necessary guidelines to the other teachers regarding their duty. For this purpose, 
you should divide the duties to all the tcachcrs and dcpute the111 to various committee. 

iv) Guiclelines to students 

You sl~ould prepare thc stude~its who are going to cshibit itcnls in the fair. Ncccssary dircctions 
should bc givcn to arr:lngc tlic items and how to csplnin about thc csliibitcd itcm. 

V) Safety precautions 

You know that dangerous chemicals, equipment and electricity are essential in the fair. So you 
should makc prceautions to handlc thcm vigilantly 10 avoid any accidcnls. And you should also provide 
a first aid kit in the eshibilion hall. 

vi) Evaluation 

Aflcr the complclion of thc fair, a gcncral body is 10 bc organizcd to cvalirate the various aspccls 
of thc Fair wit11 rcfcrcncc 10 11s succcss and fr~ilurcs. 



Note : U) S ~ ~ J L T  is given ~ P I O I W  10 write your unswcr; 

h) ( 'o)~rparv~+our (iiIsItunr 1~1itk t h ~  one given r ~ t  the r.nrl I!/ this uiiit. 

As scic,ncc IC; ICI IC~S .  !.011 tiiilsl Ii;~\'c soliic cspcric~i~c i n  org:~lii./il~g q111~ ~ ) T ( ~ ~ I . : I . I ~ { I I < .  a :  :I.!< I : ,  !. 
ticcausc, we. ha\c to sclccl nnc or I\vo sltldcnls. to parlicipatc in sub d is l r~~  Ic\.cl qui/ cnl\1?.-i~i1r!t! : l i l  ol 

us arc I';~mlliar will1 tliis k\,cn Ihcn nlost ol'us arc un a\varcol'tlic imporcant :~spcclx of I f i ~ s  r l ~ , t I t  l!! ?<{>it 

Ict us scc tlic rri~ns ol'scicncc quiz 

5.5.1 Aims of science Quiz 

Quiz is an iniporlant cstcndcd curricular activity. 'I'hc major aims of scicncc qui/ :rrc: as Ihllo\\s 

I )  'lb csplnrc nc\\ ~nform:llion : \ \ l i~lc p;~rlicip:llirig i n  quiz progr:lni!ncs. slutlcnl\ \ \ I I I  cc( ; I  cli;~n(::! 
lo acqoirc :~dv:tncc(I  lid rcccnl ilil'orliialioti. llsrlally thc qucslions c~l'llic ( ! I I I /  prcyr:inI!i\; c-n~iipr~st: 
n l ' : ~~ l~~ :~~ iccd  :111cl rCcclil ~~il'or~ii:~lio~i '1'111s \ \ f i l l  liclp slt~dctils 10 :~c,(~t~irc X I I C I ~  \~;IIII:II~II. I I ; I O F I I ~ : I I I I > I I  

and Iiclp lo dc\,clop sc~cn~il'lc ;I\\lar('licss. 

1 1 )  'In clc\clop Ilitcrczl tn <clcnltlic :~cllc~ltcs Along uith thc qul/ progr.~nini~~ ~ . I I I \  I > ( I IL '~  , I L ~ I \  I II , ' \  
such as sclcncc club. sclcncc fair r~cld trlp and zclcncc prqccc; arc Ilic ; I < ~ I \  I I I G - \  01 ~clc~ric'c 
Partlc~pat~on 111 qill/ progranl~~ic\ \I 1 1 1  hclp studcn~s to promolc ~ n ,  ,rczl I otlicr \C IL.I>I 1 1  I C  .I< (I\ .  I (  

also through which thcy can gall? advanccd knowlcdgc 

iii) To dcvclop comn~unicalion skills: 1)cvcloprncnt of con~~nunica~ion skills is vcn ~~iipnrlanl. as \\c 
havc lo communicalc crl'ccticcly \ \ l t I i  other nic~nbcrs of tlic socic~y. 'I'lirnugli pro2r;ltlimcs l~kc  
q u i ,  \\c. coi~ld dc\,clop comniunic:~~lon skills 

How (10 you orprrise .\c.il~trctc. quiz? 
Note : [J) ,S1)mcae is given h~1111tt to )write your un.vlver; 



5.5.2 Organizing Science ( lriz 

'l'liot~gli i l  scctiis sinipi organi/alion of ;I qui/ progr;~nitiic involves scvcral cotiipticnls 01 

slk,ps I .cl's sec Ilicni one hv o n ~  

'I'lic l'irsl step ol'quix pr. :r:lmmc, \\.ill1 rcspcct to vctiuc, dalc and tirnc: tlicmcllopic and ~~hcll icr  
it IS oral/~\rittcn Atinounccnic I shoi~ld I-IC well in advancc so tliiit your sladcnts gct cnougli lime f o r  
prcparalion. You should givc ~ I I  .:as[ on wcck's tinic Tor prcparalion. I f  thc programnic to bc conduc~ctl 
is in ?\ritlcn form. you shoirld I I: ncccssary dircclions to your sludcnts to bring writing malcrr~ls. 

ii) Prr'p;lrilt ion 

At th i s  stage > o t ~  slio~i collcct an? numlxr oT qucclions sullablc Tor qul/ progranit c Yoci 
should Ilicti cclccl ei~ll;~hlc qi~cq )n\ ~ T a p p r o p r ~ : ~ ~ ~  tii~liibcr Yoil I ~ ; I \ c  10 collect Itic l~sl  of ~ : I ~ I I c I ~ : I I ~ ~ ~  

tlicii and tiiaAc nccccsar? scalttl arrangc~iictil for thcni A qut/ maslcr prcfcrabl? a scrcrici lc:~clicr 
should cupporll\c communlcali . and cncrgctic pcrson I f  ?ou coiiduc~ oral Torni or qu11 s nlccl on\' 
lcnclicr as tiiarLcr, \\l10 1s rccpol thlc for m;~rl,t~ig ccorcq on llic scorc hoard Thcsc niucli I l i ~ t i r  , slioul(i 
bc dotic a1 (Iic prcparnlton cla[pcY 

iii) Contl~lct of cil~iz progl- rnme 

Aficr cotnplclitig Ihc p1 ,paration arrangcmcnls, you shonld conduct thc programme. Enough 
scaling and lighting facilities sh, ~tld bc givcn for cach participant, quiz niastcr and listcncrs. 'Thc scorc 
hoard should Ix placcd in such a .ay that i t  is visiblc Tor all at thc \rcnuc. Thc questions should t l :  placcd 
in srlch a way [hat i l  is vislhlc li nllol Ihc vcnrlc Thc qucslions should bc asked loudly and should 1%- 
;14~,d lorldly aricl should IK c~pl : :  icd ifnccr-ss;~ry AI 1Iic end of~l ic  programme, lahulations is I ( ,  lx dotic. 
; ~ n t l  rcsu 11s dcclarctl 

What clre tire .\f~)ps irrvnlv~rl in I yunizing scirvrc-c* quiz~rrr~grurnnlo 

N n t ~  : 11) ,Sl~uc'~ is giv 11 hein~u to ~clritc. pour uns1vc.r; 
h) ( 'omp(~royo lr an.owr lvitlr tlip ono yivcn ut thc end of this unit. 



5.6 FIELD TRIPS 

Ficld trips may bc considers as an activc special kind of labo;,ltor) situa:ion. in solnc ficld tri,,.-. 
dcmand studcnts to bc nctivcly cngagcd in collccting, observing, cva.,tating and 111;tnipulating. In t h i 5  

casc it is likc a laboratory situation. In othcr trips it providcs opporc!.,nity to obscnc ; I I : ~  gain slxctfic 
informalion. Ficld trips can play vcry vital rolc in tcaching biology. This will hclp thc sludcnts to 1c;ll.n 
natural phcnomcna, to u~idcrstand basic principlcs of ccolog and thcir applicatio~~s for bc1tc.r living nd 
conscrvation, and to dcvclop skills such as collccting, idcntifying a1.d studying spccilncns. Usuall, ;I 
ficld trip should bc organized in conncction with thc units on our cnvlronmcnt'. 

Now Ict us sce how to organize a ficld trip. 

Learning Activity - 4 

5.6.1 Organizing field trip 

In any organization, planning is the primary activity. Simila .iy. in organizir~g a field trip also 
planning is the beginning stage. Thc planning should have thc following activities. WC \v111 scc thcm onc 
by onc. 

Selection of thc pl;~ce 

Thc sclcction or thc placc is donc by thc tcachcr. Whilc thc timc of sclcct~on. distance  fro^!^ 
scllool to lhc placc. timc rcquircd Tor journcy, travelling facililics, ti~:~,: rcquircd 10 isit thr: placc r11l:! 
and lhc richncss of thc p1:icc also should bc takcn into consideration. 



Preparation of outlines 

After selecting the place the teacher should fa~niliari~c the area and be familiar with rnost of the Y 

living bcings of that place. Then the tcnchcr should develop certain outlincs (keys) that placc wl ich hclps 
to idcntify the living bcings. 

Contact with Authorities 

'The tcachcr should get advance pcrrnission from the autl~oritics to visit the propos:d ~ I I I C C .  
This is usually necdcd a1 the time of visit to a biological park or industry. It is known to us thdl without 
pcrrnission we cannot visil such places. 

Instructions to the students 

before the actual trip, the teacher should give necessary instructions about how to obsr; .ve, what 
to obsclve and how to diDTcrcntiate one from the other. The tcachcr has to give a briefdescripliun of tlic 
placc, 1-ihich h(.lps the students to adjust easily with the placc \\lien you reach thcre. 

Materials to the students 

Now let us exanline the materials necessary for a field trip in studying ecology. They arc collection 
of bottles, plastic bags, nets for collecting insects, or adcquatc specimen. h4agnifying lenses, pen knife, 
preservatives and first aid kit. 

Assignments to students : 

The teacher also should prepare a set ofassignments Tor different groups of students. This would 
help to cover up all tlic details of the place and it hclps the tcachcr to manage the students well. Ccrtain 
spccial assignnlcnts also should be prepared to thosc students who have grcatcr intcrcst. It is de1;rablc to 
givc all ass~gn~ncnts to all groups. . 

Follow up work 

This is pcrhaps tllc tail endof a field trip. This is usually done in the form of discussicqn on the 
v c r  next day of the field trip. This should help the teacher to evaluate whether the purposes o i  the trip 
were accomplished. This follow up discussion is also helpful in bctter understanding and idcnti jing the i 

shortcomings of the trip. 

Check your progress - 6 

"Field trips provide unrple opportunity for r m l  lifi experience" .srihstuntiute the .si?uternent. 

Note : U) Spuce is given b&rv to write your urr.swer; 
h) Compare your atimver with the one given ut the enrl of this unit. 



# ........................................................................................................................................................ 
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5.7 SCIENCE PROJECTS 

Projcct is a vcry cflcctivc tl~cthod for learning scicncc and scicn!; fic mclhod. In our xhools, wc 
hardly usc projcct for instructional purposes. projccts designed, if any, may bc uscd for scicncc cshibition. 

A projcct is dcfincd as a planncd undertaking specified for a purposc, and usually involves a task 
or problem in nced of constructive thought and action. i 

l 
I 

Though projcct method is uscd for group investigation, it could be cffectivcly trl~ll~ca for l!:c 
individual needs of children, espccially of the gifted and highly intercstcc' .:tudcnts. You should liclp ).our 
students to conduct project work on the problems which they proposed as doubts. Projccl work rs prolol~g:d 1 
activity, which takes many hours for its completion. But, while the students start working on a projcct, 1 
they will get attached to it and will bc able to learn proccss of science more casily. l 

IYtlut will be the conrponcnts of U science project 
l 

Note : U) Spuce is  given hclo~v to rvrlfc jlorr r unslver; 

S 5.7.1 Components of a science Project 

Now, let us discuss the important components of a science project Project work mcan, somc sort 
of research work. So it must be scientific and systematic. There are a nuns"xr of componcnts in a prcjed. 

a) Background research - Of coursc you have a number of problcms to bc sclcctcd for t!lc project 
work. Beforc finali~ing thc topic, you should conduct a back ground rcscarch to find out its 
nature, characteristics, difliculties and mcthods to be adopted. 

hj Selection of thc topic -Consider that you should sclcct, thc topic as :' Sun l i p i i ~  nf lkc~s 
photosynthesis". Then you havc to ask your self. Whether it is dflicult ? Whcthcr 311 tl;,: rcsourccs 
are available? Are thcre all ncccssary guidancc facilities'? Is it vaiuablc ? -And, Is i t  no:knbic '? 
Your answcrs to lhcsc questions hclp you to selcct and finalize thc topic. In short. bou should 
determine the difficulty Icvcl, ncccssary rcsourccs, facilities of guidance, validity and v,.:)~!;ahili;y 
of the topic. If your topic does not give sitisfactory answers to such questions, i! i . ~  txl.i!l-t t.) iv;~aid 
the topic. 



c) Helping agencies - Once you fix tlic topic, thcn you should makc a list of agencics to \v lom you 
sliould approach for ricccssary hclp during your work on tlic projcct. Thc llclping agc~cncics includc 
librarian, scicncc tcachcrs, and rcsourcc pcrsons in thc coriccrncd topics. 

d) Hypothesis - You should formulate a tcnlarivc answcr lo Lhc problcm (Hypolhcsis), say for c:;amplc. 
thc hypollicsis for thc topic sunlight aMccts pholosynthcsis can bc statcd as 'pliotosyntli::sis takcs 
placc in tlic prcscncc of sunlight only'. Tlic hypotlicsis sliould bc forniulatcd to give a dircctio~i 10 
your work. 

e) Try out the work - This is the actual stage of worlung on the project. All the activities mentioned 
above the preparatory components for the project. And now you could attach on your pioject on 
the basis. of the hypothesis and available resources. The topic whlch we stated as an example 
should havc ccrtain cxpcrime~ltal settings to verify our hypothcsis. 

f) Project Report- You know that rcporring is vcry csscntial to kccpa rccordofany objcct of haj pcning. 
Tllc rcport sliould bc systcniatically prcscnlcd in simple clcar language. I t  includcs tllc f( Ilowing 
parts. 

5.7.2 Components of a project report 

1) Title - Thc title should be precise and attractive. It also should cxplorc the idea containcd in it. 
Say for example sunlight is essential for photosynthesis. 

ii) Abstract - By abstract, wc mean the esscncc of the projcct is cxprcsscd in few sentences. It. should 
includc almost all the main idcas of thc project in about fifty to scvcnty fivc words. 

iii) Introduction - This scclion iiivolvcs ;I brlcf description of Ihc topic, rclntcd information, .turposc 
of work, scopc and nicthod of invcst~gation, and lhc hypothcsis of thc study. 

iv) Materiels and methods - In this conncctioii, WC have to write tlic materials used and thc incthod 
used for invcstigation, In the given cxamplc the materials and facilities requircd are a plottcd 
plant, black paper, dark room, iodinc solution, warm water and clips. The method used may bc 
cxpcrimenlal nicthod with control. 

v) Observation - You should note down your obscrvation from thc experiments. All thc details of 
such obscrvation should bc given as allpendix. In thc givcn cxamplc main observations arc iodinc 
gives blue colour to starch, starch is 11 31 produced in the area covered black paper etc. 

vi) Conclusions - Thc major conclusio~~!; obtaincd through thc study will bc givcn in this icction. 
Evidcnccs for cacli conclusion should ix given in accordallcc with cacli. 

vii) Application and suggestions - Certa~ I projccls havc applications and practical suggcslions. This 
should bc givcn clcarly. So as to utili. c thc work fully. 

viii) Appendix - Dclailed information about the observations, graphs, tables, photographs, etc. Should 
be given in the appendix. 

X )  Bibliography - This is the last section of our projcct rcport, which providcs a list of books utilizcd 
for collecting informations with regard to thc work. 

these are thc various componcnts of a \cicncc projcct 



Check your progress 7 

Whut rtre the comj~onetrt.~ ofu science project ? M ~ k e  u l i s t  oaf comporr srrts in rq~or t ing (I prcljr I.! i i80.k. 

Nofr : 11) SI)~IL'C is g iverr bc1o11~ 10 I vrifr yorir urrs~c~er; 
1)) ( ' o ~ r r l ~ t ~ r c ~ j ~ o r ~ r  ( I I I . S I I ~ C ~ ~  11it11 /lie otrcn g i ~ ~ e ~ r  11t tlrc ~~ t~ t / oJ f f~ i . v  11rti;. 

5.8 LETUSSUMUP 

In this unit, we have seen tliat extended curricular activities arc vcly csscnlial as far as scicncc 
tcaching is conccrncd. The major idcas of the unit can be summarized as follows. 

i )  l?~tdndcd c u ~  ~.icular aclivitics arc cslcntions of cl;~ss room aclivilics 

i i j  Thc imporfan1 cslcndcd curricular acti\litics arc scicncc club, cicncc cshibilion. ..;cicncc clcli/. 
licld trips ancl sciciicc projccls. 

i i i )  Scicncc club hclps to fostcr scicntific a\\.arcncss, scicntific in.crcst. and abilil!. for scic~~tilic 
invcsligation. 

iv) Science exhibition helps to prornolc organization abilities, conilcanication skills and crcativi~y. 

V) Science quiz cxplorcs new horizons of knowledge. 

vi) Ficld trip providcs ample opportunities of real lifc experience. 

v )  Scicncc projccts hclp to satisfy thc nccds of avcragc and abovc avcrngc sL11dcilts 

Check fi)u progress - Pos.sible unslvers. 

1. Extended curricular uctivitks ure those uctivities which supplement the crirricn1:ir activitie.\, 
und are uimedfor sfudents huving high interest in science. l'he mujor evtenlknd curricrilur 
activities ure science club, science fair, science quit, fwld trip und science pr0ject.s. 

2. U) A science club is formed under the leudership of a science t ucher. Intercrestec/ .strrdcnts url: 

taken as the members of the club. An  executive council should !e  the body which tukes vuriaus 
decisions about the uctivitie.~ ~)erfirmerl by the club. 

h) The uctivitie.~ .slroulrl generul1.y come under four cutegories ruch us lec/rrrc.\ urrd retrclrtr,y, 
prepurution l,/ learning' mrrtrriul.~, ~vorltirrg on science projc c !s urrtl prc'~~urt,fii,tt /or .\ci"vl~.t* 

cvhihitiorr 



ii) 

ii;) 

6. 

i )  
ii) 
iii) 
irg 
v) 
vi) 

The components of plunning U science ahibit ion ure ureu requirement, beginning .ime und 
duration, committees judgement and uwurd.~, publicity und guiduncc 

The guideline fur science exhibition involve 

i) co-operution rfteuchers unrl students. 

ii) li.\t ufitenrs to be exhibited 
iii) guiclrrtrce of teucliers 
iv) grrirlunw to .strrrlents 
v) sufety precarrtioti.~) urrd 
v;) evulrrufion. 

There ure different steps in organizing U science quic The steps urc?, given us follu,v.s: 

Announcement about the programme, venue, dute und time, theme and mode of quiz (oral/ 
written) 

Preprution c$ questions, seating urruttgements for pclrtic+unts, appointment of quiz muster 
und murkrrs. 

Field trip is u trip to tiuturc from the tiny cluss room situution. The chutige in learning r frtutiotr 
itself promotes leurning. During U trip students muld be engaged in observution, collection, 
orgunizutinn, identiftcution, und evul~tutiotr c~di/ferentphenomc'nu und different objects /lirecCly. 

A science project hus siu components. They are, 

bockgrnund research, 
scl lecation of topic, 
h t /ping ugencies, 
11.1 notlic~sis, 
/ I ,  o ~ ~ t  the ttvlrk, cltrd 
/ ) I  !ject rq)ort. 

'I; *cproject report .sho~/d inclutle title, uh.struct, introrlu~fiotr, muteria1.s rutd methods, obsc rvution, 
c~nclusion.s, upplicutinn und suggt!.\fion.v, uppendir und hihliogruphy. 



UNIT - 6 RESOURCE UNITS 

6 .  l Introduction 

6.3 Stcps in Dcvcloping a rcsourcc unit 

6 3 I Collcct ion of data 
o . 1f-cp.ln11on oFJl.ll;r~.~ls 
o .:,.; O~~.I I I I / ; I I IL>II  I I I . I [ ~ ~ I ; I I S  

6.4 llluslralivc modcl of a rcsourcc u n i t  

6.5 Lct us sun1 up. 

6.0 OBJECTIVES 

Resourccs for tcaching is unlimited. You havc to. depend on many rcsourccs whilc you arc 
tcaching. In this unit WC will see thc iniportant aspects of resource unit such as ~ t s  compr:entc, and thv 
stcps in prcparing a rcsourcc unit. At tlic cnd of this unit you will bc able to : 

* idcnlify thc coniponcnls of rcso~lrcc units. 
* stqtc slcps in  dcvcloping a rcsourcc unil. . 
* dcvclop a posili\:c atlilodc lowords dcvcloping rcsourcc units 
* idcntify tlic uses of rcsourcc units in biology teaching. 
* dcvclop rcsourcc units for secondary levcl biology 

6.1 INTRODUCTION 

We havc alrcady discussed unit planning and lcsson planning i n  (Block 2 Unit 1 (e 2). WC will 
now discuss on how various rcsourccs of tcaching should be put toge~ilcr to form a rcsourcc unit. A 

be resource unit sliould act as thc back bonc of the teaching unit. Teacher should dcvclop t11c rcsourcc unil 
for cacti tcaching itnil . A rcsourcc rcquircd for thc instruction of ttlat unit A rcsoilrcc u nil  will hclp yo I 

for tlic cfictivc inslruclion or t l i ; ~ I  u n i t  I n  this u n i t  we will discuss tllc con~l~onct~ts of ;I tcsourcc I I I I I L  

L- steps in dcvcloping ;) resource unit and ;I tiiodel rcsoilrcc unit. 

6.2 COMPONENTS OF RESOURCE UNIT 

Bcforc WC go in10 thc details of the cornponcnts of rcsourcc unils, WC shall scc tlii nlcaning o i  
rcsource units. Resourcc units mcans thc all inclusive materials needed for thc instruction o fa  unit, or i:i 
short it is thc bcst source of information for unit planning. When we get a unit of subjcct material, at first 
we should preparc thc resource unit. Pcrhaps WC may not be able to utilii-e all that is listed in tile rcsourcc 
unit at thc time of tcaching. So froni thc rcsourcc unit, then we make thc  nit plan bascd on thc a~,;lilablc 
and utilizable rcsourccs. Tlic dctails of unit planning is alrcady discussed in Block 2, Uni t  1 .  

Now nalurally a qucslion ;irises that how docs ;I rcsourcc unit txcamc all inscit~si\,c ? We shal! 
gel Ihc answcr by analyxing tlic componcnls of rcsourcc units. Now Icl us scc Ihc \ ,arin~~s con1lwncnls of' 
a rcsoi~rcc unil. 



1. List of Possible instructional 0l)jcctives 

The first component of rcsource unit is a complctc list of i structional objcctives for the unit to bc 
ta h A complcte list of instructional objcctivcs should bc prcparcd in advancc and includqd in thc 
rc ourcc unit. Block 6, Unit 1, will givc thc dctailcd idea about instructional objcctivcs. 

2. Subjcct matter outline 

Ncst component in rcsourcc unit IS ~ h c  subjcct mattcr to bc includcd in thc unit. Thc subjccl 
ni tcr sl~oi~ld 1x sclcctcd fro111 ni~thcntic sources :~nd sl~ouldbc :~rrangc:cd fro111 ancicnl to rcccnt infc:m;~lion. 
\'( ; sllould arr:ingc tllc subjcct nlattcr oull~nc in scparatc sections. For csamplc, thc subjcct mattcr 
01 iinc for a scction of thc unit 'Our cnviro~l~ncnt' can bc writtcn as follows: 

U t : Our cnvironnlcnt 

1. Conccpt of ccosystcm 

1.1.1 Biotic factors 
1.1.2 Abiotic factors 

1 .  Typc of cco systcm 

1 ' Pond as an  cco syslcnl 

1 .3.1 Encrgy sourcc in a pond 
1.3.2 Biotic Components in a pond 
1.3.3 Abiotic components in a pond. 

This will bc continued till the coml~lction of the unit. 

3. Instructional Experience 

This is thc third componcnt ofthc rc\ourcc unit. This includcs suggcstcd instructional cspcricncc 
or aricus typcs. Thcsc instructional c s p  ~cnccs or activities arc dcsign in such a way to rc:;li/.c thc 
pi! Is with diffcrcnl learning abililics arc cornolon in our class rooms. So thc instructional cs!xricncc 
sh ~ l d  bc of dill'crcnt typcs to catcr to thc nccds of slow Icarncrs, fast Icarncrs, avcragc 1car.1;rs and 
di: 'dcd children. 

4. Learning aids 

We have discussed the instructional experience as a component of resource unit. Along with 
th:. . lcarning aids also required for elTectivc instruction. A varicty of learning aids shouldbe includcd in 
thc 'csource unit for the benefit of learncrs. Thcse aids can be auditory or visual or video-visual ir nature. 
Bu !nasimum possible learning aids should bc included in the rcsourcc unit. 

S. Bibliography 

A Bibliography involvcs various sourccs of thc contcnt of thc unit. Appcndix and in:mrtant 
ter :~nology in thc subjcct - outlinc. 

G. Sample tests 

This is thc final componcnt of a rcsourcc unit. This in\ olvcs, as you know, sample tesis bascd 
on \c subjcct mattcr outlinc of thc unit, in ordcr to test whcthcr thc objcctives of the unit arc rc;:lizcd. 



Thcsc arc tlic componcnls ofa rcsourcc unit. T l ~ c  nlalcrial in tllc rcsourcc unit should Ix: in sucl~ 
a dcptli, that a lcaclicr could build thcir own lcaclling unit froni this matcrial. I t  should also Lx hclpft11 to 
liicct tlle needs of studcnts with diITcrcnl lcarning abilitics. 

Check your progress I 

Rrie/y ~ ? ~ p l u i n  tlie cornpnrient.s (4 u resource unit. 

Note : (i) ,Slc;l"rce is givctr hcloiv to write your cinsvver; 
h) C'onil)ure your urrslcJer witlr the orre given ut thz ccrrtl c~t1ii.s rrtrit. 

6.3 STEPS IN DEVELOPING A RESOURCE UNIT 

We have alrcady discusscd tlic coniponcnts of rcsource units. Now !cl's scc tlic stcps in dcvcloping 
:I rcsourcc unit. Thc important stcps arc collcction of data, preparation 01 nlatcrials and organisation of 
~natcrials. WC shall discuss clrcl~ onc in dctail. 

Tllc first stcp in dcvcloping rcsourcc unit is collcction of data. .\t this stcp you 1w.c togcihcr 
information relevant to dc\,clop a rcsourcc unit. Whilc collccting thc rclcvant data you should takc thc 
following poinls in10 considcration. 

'v ,. 

1. What should be collected : 

First of all you should determined, what all data should be collected. Data rclatcd to stibjccl 
matter, instructional cxpericnccs and instructional aids can bc collected. Hcre, you should collcct tlicsc 
data rclcvant to thc unit undcr question. 

2. Sources of infor-nli~tion 

Oncc you Ra\c dclcrmincd ~vhat all things arc to bc collcctcd, ~hcn  you shonld identify tllc 
sourccs from which thc data can bc colicctcd. Thc primary source is rtuthentic books. journals and 
cncyclopedia. In addition to thc primary sourccs, you should collect data Cram sccondary sourccs also. 
Thc secondary sourccs include discussion with cxpcrls in the fields of rescarch. Say for csamplc, you arc 
going to collect data about nervous system. You should get primary inhrnation from books and othcr 
publications, and if you need any additional information or classification of any point you should approach 
a neurologist. 



Ilolv tIolopnu r.ollr*r.t rc~lr~vrrtit t l d a  trhnut u tq~ ic .  I!/ your c-hnitv. 

Note : U) ,Sl)uce i.v given helolv to lvritr .pour uns1vc.r; 

How to collcct rclcvant data . Data collccliori cardcan hc uscd i n  this rcgard Tlic card t < c a l  lint 

hc a card, a piccc ofp;~pcr bvilh n sizc X" s 0" \\.ill scrvc Ilic purpose of card, 'I'lic soilrcc ofdal :~ ~ I r , t 1 1 1 ( 1  hi' 
rccordcd i n  top o f  thc c;lrd and Ix low ihni !or1 shnuld make a note on a n  si~iglc itcm iind I I  as llic 
licading of thc card. 'l'lic suniliiary o f  that itciii sliould hc \\.ritlcn on the spacc provided. Lct 11s sec ;I d;lln 
collecting card (scc fie,, l o )  

I T E M  : Eyc Discasc 

Souire : Scnsc organs - \teriltcn by Husoli ( 1  986), 
P 1 17-120. MC C r 3 ~  H i l l  CO. London 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

............................................................................. 

F ig  . l 0  - Forni;tt of  n dara collcc~ion card 

6.3.2 PI-eparation of materials 

Wc Ii;lvc tliscrlsscd v;~rious :lspccls o l ' t l i~ l ;~  collcclion, In ;~dd~ i io l i  i o  collcclioli ofdaln you sliot~lti 
prcparc or dcvclop certain coniponcnts of  Ihc rcsorlrcc unil. 'I'liis iticli~dcs ihc follouitig iicnis s.:cli as 
~nsiruciion:~l ol?lccIi\~cs. inslruclion:~l c x l ~ r i ~ n c c s .  Icarni~i$ aids ;\lid testing tools. 

1. Inatn~rtion;rl objectives 

To acliicvc mastc.ry i n  any givcn conlcnl WC have lo frame certain objcctivcs. Say for csa~n,>lc Tor 
Ilic lesson 'Pollulion' WC liavc to franic rhc ohjcc~ivcs such as 



i l l )  lo appl\ W:I\S In conlrol ~mllul~oti 

So. you should forniulatc ohjcctivcs for Ihcn topic, you havc clio,scti. I )cl:~ils or Ibri~iul;rlin~~, ol~ccl~vcs ;Ire 

discussed in H l w k  0 I Jnit I .  

2. Tnstructional Experience 

Thc i~niqucconlribulion ofn rcsoilrcc u n i t  is in its inslruc(ional :slxricnccs 1'011 S ; ,  I U I ~  I I I C ~ ~ : ~ < I L :  
as m:lny numlxr :~nd rilngc or inslrucl~on:~l cslxrlcnccs in a rcsoilrcc (111 . I<cc;~t~sc: ~ L I I  ');I\.(. lo coniltlc\ 
i ntli\.iclu:~l dilli-rcnccs 11 hcn !.orl ;Ire 1c;lching. So ;IIS[ rt~clional cxpk:riL~r~c.cs. !:l)!- c l : . :  i-I! .r. I (  '1.: . .:.!1 . .I 

:tvcr;lgc Icnrn~rs~ : ~ n t l  disahlctl lc:~rncrs : I ~ C  10 tx. thcrc. You sho~~ld  ;rlso ~~iclutlc \ ;~~ tc '~~ : : .  ,)I e ! i c  S . *  tto:\;~l 
C Y ~ C ~ I C I ~ C C S  10 ilicrc:~sc IC:I~IIC~'S inlcrcsl and ~ i ~ ~ i c r \ '  Ilicir I I C C ~ S .  

You I, now I ha1 insln~ctional cspcricnccs n&s llic support of Ir.,lrning aids WC Ii;~\c d~sc(lssct i 
llic dincrcnt l?pcs ol' Icarning aids in unit 2 of this block. This Iypc of 1c;irning aid shoulti he dctcrtninccl 
by lhc lypc 01' ~nslruclional cspcricncc \.oo sclcclcd. So you should dc\.clop Icarninl: ;l~cls lo suil 10 ;I[! 
inslrt~ctional cupcricnccs. ~l>cltidcd i n  the resource unit. You should n ~ 1 1  r a l i s~  of:~ids lo hc ~ncludcd il: 

1l1c 11I111 

[ l n i l  ICSI IS \,<-r), 1;11ii111:1r In )oil 111 rcsoilrcc t1111l :~lso. ?.OII G I I O I I I  .l I I ~ . - I I I ( ~ C ~  :I L:IIII!JI,~ ~t%sl I I ; ; I ~ C \ ~ I ; I :  

In Ilic t l ~ i i l  ' 1 ' 11~  I I S I  sIio11l(1 l>c dc\:clolx(l on llic l>;~sis of tlic ~ I IS I~ I I~ . I IOI~ ; I I  ol>,jcc-~~\t:\ l ' l ~ t \  lisl \ I ~ O I I ~ C  
i~iclt~dc diITcrc~il ~ylx's ol'lcsl ilcnis i n  block 0 0 .  3, such a modcl lcsl WII '  l x '  1iclp!011 10 tI~,\t>lop S I I I I ; I I ~ I ~ :  
qucslions as p r  thc Icvcl of your sli~dcnts. 

6.3.3 Organisation of Materials 

Organisalion of nialcrials n1m11 arrangcnicnt of niatcrials in 1I.c rcsoilrce 111111 rn  :I scq~~criri;il 
ordcr. Tlic organisalion of nlatcrials involves ordcring of materials, nt: ntx.~ing of i t c n i s  anti s c ~  (ion - 
~visc division of ilc~ils. l .cl 11s discuss cnch onc i n  dctail. 

Note : (1) ,Spr~cc is riven belo~v to write your un.wver; 



1. Ordering of materials 

Ordc -1ng of materials means arrangement of materials in sequential order. We have discussed 
the compone~i s of a rcsource unit. Thesc components are arranged in Werent groups such as experiences 
for average lc rners, lcarning experiences for below average learners, and learning experiences for abovc 
average learn rs. This will help you to selcct the appropriate experience as per the needs of the students. 

2. Secti ~ning and Numbering 

Sccti ming. as you know is dividing lhc nialcrial into suitablc scctions. Usually, ;l scctions 
consists of dc ails of a singlc aspect. Say, for csamplc inslructional cxpericnce for averagc lcarncrs 
should be givc 11 in onc scction and that for abovc avcragc lcarncrs should bc given in anothcr scction. 

You ! hould also give necessary numbers to components, section and subsections if any, as you 
see in this ins ructional matcrial. It will liclp you to locate an itcm easily. 

Check your p. ogress - 2 

Explain brieJ 11 the steps in rimeloping U resource unit. 

Note : U) .SI)UL'E is given beko~rl to rr~rite your unsrvcrr; 

h) (bmnpurej~orrr urr.sltVer rvitlr the one givetr ut the cmrtl oftltis unit. 

U 

6.4 ILLUSTRATIVE MODEL OF A RESOURCE UNIT 

Now, Let us sce an illustrative modcl of a resource unit. We shall discuss the unit Evolution. 

EVOLUTION 

Instructional Ob~jectivcs 

Thc instructional objcclives of tliis unit arc as follows. The pupils should bc ablc to 

1. Idcntify scientific tcrms, scientific facts and conccpts rclating to evolution. 

2. Interpret thc facts and concepts relating to evolution. 

3 .  Analyie the facts. concepts, principles and theories rclating to evolution. 



1)cl'inc Ihc inilmrta~il aspccts ol' cvolution 

Comparc ~ h c  various aspccts of cvoalion. 

Explain sclcritrlir: basis for cvolulion. 

C;clicrali/c conccpis princlplcs ;rliil Ilicorics of cvalualion. 

I)cvclop skrll i n  ol>scrvin[? t,:~rio~rs aspcls ofcvolulio~i. 

Collect ; ~ n t l  o rc ;~ni~c  data rcl:~lrli!!, lo cvolrilion. 

I)cvclop inlcrcsl i n  Ilic process ol'cvolution. 

1)cvclop a scicnlil-~c olliludc lowards n;ltural phcnonicna. 

Dcvclop appreciation of scientific invcs~igation and inventions 

(l'hcsc arc the ni;!jor i~is t rrr~~io~i;~l  oh.icctivcs of this unit.) 

1 . 1 . 1  Structural dilTcrcncc of organisms through tinic 
1 . 1  .2 'I'imc duration as dctcr~ninanl of cvolution 

I 3 I I t'rnvcs rn support and :~~~,:iinst lhc Ihcory 

1.3 3 . 1  Provcs in support and against thc Ihcory. 

1.4 Condition of ~ h c  mnh at thc tinic of origin of lifc. 

1 5 From ~ ~ l i c r c  did life ixgin ', 
1 0 Clicmrcal rcactlon and c~olulion 

I X Nuclcoprolicns - first form of lifc 

I S I Pcculiarilics of nuclcoprorcins 

1 0 I ';iiccllular I'orms of lifc 



7 I Palac~on~ological cvidcnccs. 

3.1 1 I)cfinilion of palacconlolog! 
3.1 .? How 10 dclcr~ninc thc a p  ol :I fossil 
3 ,  I .1 I>iffcrciicc hctwccn fossils o: dilTcrcnl timc 
3 l ,  Findines or fossil study 

.1 7 C'oinp:lrison or;lnim;il body slruclult 

? ? I How docs tasononiv hccanir ,\,~dcncc for cvoli~lion 

3 1 Embnolo~lcal cvidcnccs 

i 5 Ph! ;s r~~l~~, ic~I  cvidcnccs 

3 , S ,  I Pkysiology bckind various life processes 

\ Riochcn~ical cvidcnccs. 

3.6 I Rioclicmical sin~ilarilics or dilTcrcnt group of organisms. 

4.0 Hurnnn cvolution 

-1 I Anccslors of riiodcrn man.. 

4. I .  I Fc;111lrcs or various anccslors oi Iium;in 1.xinc.s 

J ?. Adv:~nl:i$cs of human bcirigs 

4 3 Dis ad\ Intagcs of human body 

J 4 Conclusion 

l'hc v;)! ~ct!; of instructional cspcricnccs possiblc to lcach this unit is as follo~vs. 

Qucsttoning is tlic most G I S ~  ;111d i~iiprlaril instili~liotial cxpcricncc. Questions can bc Cri111i~,d 
.~ccording to 1hc cl:lss room sitrlalion and progrcss ol'~lic Icsson, Wliilc leaching cvolution diITcrcn1 Iyycs 
( 1 1  qucsliolis c:tn Ijc :iskcd 'I'licsc shoulcl ini:lrltlc <lucs(ions 10 ~csl thc prcvious kno\vlcdgc. ititro(lttctorv 
i!i~t.<Ii(~tl< (.I(:\ ~ \ ~ I I ! ~ I I ~ ~ . I I I ; I I  ( ~ I I C S ~ ~ O ~ F  ;itld rc?\ I(:\\ q ~ i c ~ ~ i o i ~ s .  ( ) I I C ' S I I ~ I I C  10 tcsl ~~rcvioils kno\r.lcdg~ <Iiould 
? I \  '- ;I c1c;rr I ~ ( . : I  ~Ix>th ~ ~ ~ I ~ I I S ' S  prcsctjr lit~o\\ It:~l2c Ic\.cl Ititro~l~i~tory (~~icslioils Iiclp 10 itllrod~~cc ilc tic\\ 
:o11tc ~n .rc.lal~c'~r~ 1111 I I ~ ( :  prc\.lous ktio\\ Ictl!lc I)cvclop~np, qrrcstlolis arc ~hosc which arc askcci ,iu~.tny, 



tlic progrcss of llic Icssoti. Rcvicw qt~cslions should bc askcd at t hc cnd ol  thc lesson. Such qiic~tions ::IT 

t iclpfi~l 10 know ho\v f:~r 11ic pupils li;~\,c Ic:~rncd. 
I 

lnstruc~ional cspcrtcnccs will1 11ic liclpofspccimcns. niodcls and cliag,rams arc clTcc.~~vc ~nclliods 

Ohscn;atron o f  natucll plicnotncaa such as sccd gcrniination, go\\.-th o f  pl:rrils ;ind ;i~iitii;~ls. 
diiTcrcnccs bctwccn parcnts :lnd ollkpritig and siniilari(ics. o f  parcnts and oWspr~ng i s  ;~nothi:r ~ l s c l i ~ l  
instrirctlonal nictliod. 

Short films and fi lm strips rclaline toorganic cvoltition can bc crrcctivclv uii l i /ct l  lor ~tislrucliori 

4. 1.e;rrniny Aitls l 
Varioils Icarnltig aids. Ilia1 arc uscfirl for tlic instnlction o f  thc givcn unit arc as follons. 

1 P~c(urcs and dr;yraln.; o f  atic~cnl carlh. planls and animals. to short lhc llfc :rl : ~ n c ~ c n ~  ~ rn i c  

il Models and charts 01' irniccllul;rr :~nd  rn~i l~ icc l lu lar  living, hc.in:s lo  dc\'clop Ill,* c-onccpl ol' 

coliiplcs~lics ;~nd hio- cl~vcrsil\ I l i rn~t~), l i  tiliic 

i ~ i  Pliolograplis. di;~gra~ns and dcscripllons on fossils to csprcss the nalilrc o i  p:rl:~co~i~oln!v\- :tnd 11c 

s~gnif ica~lcc ~n cc.olu~~on. 

I\ Spcc~nsns and dlagranis or dc~clopnicntal stagcs o f  dilTcrcnt anlm:~ls to c \ l i ~ h ~ t  rcc,il?i~til;it~on nl 
anclclit cliaraclcr~sl~cs dlrrlng tlic dcvclopnicnl ofcmbr).os and to slio\\ tlic cnibryolo~lcal cntlcnccs 
of cvolurion 

v Pictorial vicw of tasononiy to understand Ihc tasononiical cvidcncr:s ofcvolution 

\.i Digramcs of forclimh l?oncs o f  di ITcrcnt animals to show thc slrticr~lral siniilarilics :I< :In cvidclicc 
or evolution 

\ 11 l'liologral,lis or. d~:ly,r:r ms of dln'crcnr Iiunian :Inccstors to dcvclop 111,: coliccpl oS hrlrn.lri k-\.olt!t~n~i 

\ II Film slrips :lnd illnis on fossils ;lnd collcclio~i o f  fossils. to undcrsl,rnd the n\;ttl:~l?lc ~Jcn<c< ( . l  

cvolul~on 

In this scctioti the various sources froni whcrc ~ h c  silbjcct inattcr oi~t l inc a n d o ~ ~ i c r  COIIICIII 01. I ~ C  

uriit arc ohl:iincd ;ire to hc given 'I'licsc sliould includc tlic aotlior. til lc or the ;~rticlc. 11;11111- 01 tx,nk or 
jot~rlial. P;ICC 11u1nk.r~. p~~h l~s l i i t i g  conip;~tiy :lnd yc;1r of  publication. 

S;I> 1-01 c \ ;~~i ip lc 11  II~C tii;~~c.r~;~I I< I : I ~C I~  Croni :I book. i t  sliottld lv : > I \ C I ~  :I< l n I l ( > \ \ ~  



If thc malcrial is from tlic journal. i t  should bc givcn as follows: 

Surcsh. D. (199-I), Human Evolution. In journal of Biology Vol. 7 .  (P 110-1 15) 

You should also givc appendices if present in bibliography, If any terminology rcquircd spscial 
reference, it \$,ill also be giwn in the bibliography. 

6. Sample Test. 

Sample test items may bc written down if necessary or the teacl~cr may develop and use test of 
one's choice. Test should include different types of test items such as objectives type, short answer type 
and essay type items. The details of Merent  type of test items and their development is given in block G 
Unit 2. You should utilize those principlcs to develop, test of your choice. One sample item for cach type 
of question is givcn here as follows. 

Objcctivc typc 

1. The study of fossil is tcrnled as . . .  ..... ... . .  ..... ........ .... .... 

Short answer typc. 

2. What is meant by recapitulation of ancestral characteristics ? 

3 .  Human body has many limitations, cvcn though human being have become the most powerful 
specics. How ? Esplain. 

This is an illustration for a rcsourcc unlt. You should develop and usc rcsourcc units of:.$,ur own 
clioicc for each unit in biology you 11a\,c to tcach. 

6.5 LET US SUM UP 

We have discussed various aspccls of a rcsource unit in this unit. The major poims of our 
discussion can be summarized as follows. 

A) The components of a rcsource unit are 

1) list of possible instructional objcctivcs 
ii ) Subject matter outline 
iii) instructional cspericnccs 
iv) learning aids 
V) bibliography, and 
vi) sanlplc test. 

B. The major stcps in developing a rcsourcc unit arc. 

i) . Collection of data 
ii) Preparation of materials, and 
iii) Organisation of materials 

C )  Collcction oI'd;it;r involves, the \v:lys to collcct data. sourccs of data. and what all Iliings should bc: 
collcclcd. 

D) Preparation of ~n;~lcrials invol\.c dc\.cloping instructional objcctivcs. instructional cs~xricnccs 
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I ) )  Prcp;~rat~o~i or m;~lcnals ~n \o lcc  dccclop~ng ttlslrt~cl~on:~l ohlccl~~cs,  11icl ruc l lon.~! c\ll.:rr 1 . t  1' 

~nslrticllonal ; ~ ~ t l \  antl lcsllnz lools 

1. A rLw)urc.c3 uriif .\linuld 11(1sc* sir c*onil~otr~trt.\. 171~ first orir . + in.\lruc~ti~tr(~l nl~ji*t.fivc~s. IWic 

~ ~ ~ ~ l r r i r r . \  t l r ~  ohjet.tirtrs to ho (1r.hic~vrc1 by Ir.crrning the unit. S chjcvt nruttw outlitir~ is t11c. scrc.c~!c 

c.om~~onctrf, I v1iic.li rxprc\sr,\ clpur picturr? of the c.om11onenf urcw to h~ I ~ ~ r t i  1~1, 1 It i rJ coml)oritz I I 

i s  in.vtrudiotru/ rxpmiencrs, ~vhich clrul rvifh the suituhle e.~prrirnc*c..\for tlic* jourtlr c.onilwnin! 

which identrxv c111 the necr.sssury leurning air1 for sources c ~ f  cont~snt, rrpl~r~rrrlir.~.\ c r r i r l  iml)nrtt. 1 )  

which are r1ircct.s Iin~v to test learning of the given unit. 

2. There are nrainly three .\feps in cleveloping U resource unif. Col1ec:tion qf(I(ltc~ is tlirfir.\f sfq 

?'his inclu(k* ~c~litrt shoultl h r  c~nlloctrrl, snur,!r.s cfrl(~trr und hnbfl to c.01hti.t rc~lr~c~nrit rlufu. S~*c.or~ 

stop is prr~lurr(rfiorr (g' iristrrcc~tiorrul nl,jc~i~tivrs, i~~strur~tinrictl 1<\.1rc*ri(vrc.r,s, Ii*c~rtritig r~irls, er11 

fr*stirig fools, ?hr. flrird s t r~ l~  i s  nrg(rrrisufinr1 ~,/'mrrtc*rinl.s, ~ohrr h irrc~lrrth~.\ eir.,lc,r.ir~!; I!/ rrri~lr~rier!. 

strtrc.turirig trrirl rrrrtnhr*ririg .\c~c./iotrs r ~ r r c l  sub scv-tioti. 

A S S I G N M  EN'I '  ()I1 C:S'I'ION 

A) Brief!)? r.omnitOnt or1 the vurinus nrerliu and n~uferiu1.s for trrrc.liitig biolox~: 

I ) .  1)evclf.y~ U rrsourcsr unit for the unit Heulth science. 

A ' n t ~  : Spucr i s  not givcvr.for ~vrit ing the un.\7vrr. So, you shnulrl ~v r i~ r *  your ciri.\lclrr i r r  .stp~~(rr(ltr8 she*c.'\. 

I;;III~, D. (1971) Iliologv 7i.nthitig ,\/c~/hocIs New York : John W i c l j  R So~ih IIIC. 
K;llrfmann, B. Mellichenlp, 'l:L. Lacy, J.G. L ~ ~ ~ c o x ,  J.1).(1983) Practical Hot;)n?. Ite\tnn 1'111). 
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BLOCK 6 STRATEGIES OF EVALUATION IN BIOLOGY 

Unit- 1 mcaning of Evaluaiion 

Unit - 2 Tcsl Construction 

Unit - 3 Sclf reporting techniques 

Unit - 4 Observational ~ccllniques 

Unit - S Misccllancous Tcchniqucs. 

Unit - 6 Casc Sludj 

Unit -7 Scoring and Grading 

Unit - 8 Diagnostic Tcsting and rc~ncdial Teaching. 

Unit -9 Sclf Evaluation. 



III,OCK G STRATEGIES OF EVALUATION IN BIOLOGY 

BLOCK INTRODUCTION 

Though all thc carlicr blocks WC wcrc dcaling with all cssential ilctails which arc c~ntribuling 
finally to cITcclive classroom instruction. Whcn WC prcparc for instructio~i WC strat with long lcrlii and 
short lcrm objcctivcs. Thcrc forc, aficr a spccific lcngth of instruction, knowing whchlcr tlic objccliics 
arc rcaliscd or not also bcconics csscntial. This stcp in education is known as cvnlution. This Block 
clcals M ill1 tlic dctails of educational cvaluation. 

'I'he block Iias.ninc units. Thcy arc 

Mcaning of cvaluation 
Tcst Construction 
Sclf rcporting tcchniqucs 
Observational Icchniqucs 
Miscellaneous techniques. 
Casc study 
Scoring and grading. 
Diagnostic lcsling and rcriicdial tcaching. 
Sclfct ;~luation. 

Thc purpose of thc block is to give you basic oricntation to evaluation, choosilig npproprialc 
tcchniqucs of c\ ;~luation and applying tlic knowlcdgc in your class room cvrtluation. 

Unit. I &susscs thc concept, need and rationale for evaluation, how to evaluate. t>pcs of tests, 
liiininium lcvcls of lcarning and intcrnal asscssmcnl. 

Unit 2 discusscs tlic dctails of tcst conslruclion such as phase ol tcsting. typcs of test itclus 
planning for tcsr lng and preparing tcst question papcr. 

Unit R .  .S and 6 discuss thc various tcchniqucs of cvaluation other than tcstir:g. sclf rc1;orling 
kxljr~iqucs, obsc \,ational tccltniqucs, ~~iisccllanious tcchniqucs and case sludy arc co\crcd I I I  !hcs.c. 1111is. 
'I'hc conccpt ani' clclails of dc\fclopmcnt or cach tccliiqucs arc discusscd in i:clail. 

Unit.7 u :scuss thc dctails of scoring and grading. Procedurc for scori:;g and grading arc dcscritxd. 
Thc bascs of gracling and formulac for calculating gradcs arc also givcn. 

Unit 8 discuss thc dctails of diagnostic tcsting and remedial teaching. Thc conccpl, planlling 
and dcvclopmen~ of diagnostic tcst and prcparation of diagnostic chart arc dcscribcd. Thc meaning and 
organising dclails of rcnicdial tcaching also arc discusscd. 

Unit 9 discusscs tlic conccpt, purpose and methods of sclf cvalualion. Tcchniqucs of sclf 
asscssmcnl also : rc dcscribcd. 



UNIT I MEANING O F  EVELUATION 

Contents 

1.0 Objcctivcs 

1.2 The conccpl of cvaluation 

1.3 Why evaluation 

1.4 What is to bc cvaluatcd 

l .  l Instructional objcctivcs 
1.1.2 Tasomomy of objcctivcs 

1.5 How 10 cvaluatc 

1.6 Typcs of lcsts 

l l Purposc - spccilic - lcsls 
l .  Modc - spccific tcsts 
I Proccss - spccific lcsts 

1.7 Miniinurn lcvcls of lcarning, 

1.8 Inlcrnal asscssmcnl 

1.8.1 Modcls of inlcrnal asscssnicnt. 

1.9 Lcl us sum up. 

1.0 OBJECTIVES 

E\ ~luation 1s thc intcgral part of tcacliing at any slagc. In this unit you will sec thc dctal:s of thc 
conccpt of c\.alualion, tlic rationale for cvaluatiou, minimum lcvcls of lcarning and intcrnal asscssmcnl. 
At thc cnd of this unit you will be ablc to: 

* inlcrprcl thc conccpl of evaluation 
* idcntify thc nccd of cvalualion. 
* dstinguish anlong diffcrcnt cducational objcclives. * idcntify the lccllniqucs and tools of evaluation. * dstinguish bctwccn diflcrent typcs of tests. * inlcrprct Ihc illcaning of minimum lcvcls of Icarning. 
* dcvclop a posilivc altitudc towards intcrnal asscssmcnt. 

1.1 INTRODUCTION 

Evaluation is lhc part and parccl ofany systcm ofcducation. WC arc using a varicly of tccrlniqucs 
for cvalualing out pupils. Tllc Lccl~i~iqucs of cvaluation arc vcry iniporl:~nt and should adopt scnsiblc and 
suilablc mc!!iods for di~krciil purposcs. So you should Ix: wcll in touch with thc basic aspccls of cvaluation. 
You havc to :lnswcr Ihrcc qucslions so as to Iiclp you lo undcrsland lhc conccpl ofcvaluation. 



1.2 'I'HE CONCGP'I' OF ~~VAI,IJA'I'ION 

Evalualion. as Ihc nalnc indic;~lcs, slatids Ibr valuc jr~dgcnicnl. I t  is Ihc judgcnicnl of merit 
b;~sc.d on various c\,idcnccs offindings. 'I'licscc\~idc~iccs shall bc oblaincd 11:; nicastiri~i~,oI'\~;lrlo~us:tcli\~il~c~. 
:~nd rcsponscs 01' srl~dc~ils Such rcsponscs can kx: or:~l, rvrillcn or pcirorr--ancc. \\ i l l1  rt:sp~ccl 1:) 1.k: :?:ili~rc 
I I  ~ i c ~ ~ r c ~ i c ~ i t  So IIic Iiic;lsr~rcnicnl 1s lhc prtxcss [q. \vliich wc can n.~,;tssurc ahll~l~cs. i~c'l~lrvliicr>l 
01' it~tll\,itluals 11111 c~\.:llt~:~lio~i is sonii'lliitig 1110rc 1Ii:11i ~iic:~s~~rc~iic~iI ~%CC:!~ISC liic;~s~~rcliic:~~l tt111y tiiL:;lstlr,.s 
Ihc C ~ I I ; I ~ I I ~  l l ' ! l i t :  ~ IOL-L : \S  IS  10 lx l ~ ~ r ~ i c ~ l  ~~itoc\.:~I\i;~tio~i: ~ O I I  slioi~ltl sy~i~l:,:sisc I ~ ~ ~ : I \ ~ I ~ C I I I ~ ~ ! ~ ~  , S!,SII~I~L*SI\ 
can Ix donc by cotivcrling Ilic scorcs 11i1o ccrlain values. such as Ihc I~vcl 01. a~,Iilc\ cm\slil o I ? ~ c c I I \  L'S 

rcallscd. and change 111 pcrsonalit!. So mcasurcmcnl is a nlcans by which c\,aluol~o~i IS  achlc\.ccl 
E.:valualion has spccific purposes, silcli as lo judgc which all objccti\,cs arc achicvcd, l-lni+, Tar Ihc! arc 
achicvcd: and Ihc nalurc of hcliaviorol changcs Itha t havc happcncd to Ilic pupils Nou \\c sli;~ll lry I Q  
ansucr lhc qucslions st~cli ;IS. why cvalu;~lion ? Wlial is lo bc cvalilatcd ? and how lo cvalu;tlc ') Answcr~~ig 
of thcsc qi~cstions will liclp volt 10 undcrslatid Ilic conccpl o~cvalualion clcarl!. 

1.3 WHY EVAI,IIA'I'ION 

You may rcmc111ta:r lli:11 ~v ; l l r~ ;~~~or i  is dircclcd cowards value jl~dgc~iicnt. l-'c'l~:~':~ltnn is ;I pc;- 
pl;llincd. forni:11 S I ~ I I ; I I  inn :l,~\.c:~i f n r  11ic :ilrolllid dc\,clop~iic~il of pupils lkc:~t~sc i t  t k  !X~.-!~I:.:I~I~C*CI i f  \\ 1 1 1  

C I I I I I ~  l r I I I i l I r r  I l c s ~ i  0 I c 1 0 1 t i  l I i 'I'l~crc Inrc,, 
jucijllig \vhc(licr I I ~ L :  '.;l~iiis . I  lid O ~ > J C C ' I I ~ C S  II;IVC bee11 ;~lli~icd and whcllier llic progr;t l r l l l i c :  ;,. L:, ..ai cllr;:c~c:l 
I1 lclls 11s rvhclticr IIic gn;~ I \  of cc1uc;rlion arc alI;~incd or not. And i f  ;~ll;lincd., Ilic c~~cllcl 01 aii:~! 1irnc:iil 

also niay hc know11 You know that  bringing oul dcsirablc cliangcs in  Ix:ha\.iour ol'yrlpll IS  1lic prini:lr\ 
aini ofcditcation. I , \ :~lual~on has llic dircclivc rolc in making si~cli dcs~*ablc chnn~.cs 111 l~i~l::~v~or.. 

Supposc. you arc leaching biology in tcntli standard. You may st~nply dcvclop your cl;~ss to Icach 
tlic csscntial concepts in Ihc givcn conlcnl. You nlay not attempt to tcsl wlicthcr your pug~is have lcarncd 
llic idcas or 1101. You ha\(: assi~~nption Ilia1 yoilr stl~dcnts have learned all Ihc givcn iitc;~~. Hi11 
I h~s  will bc a \\rang ;~sscl~mplion ns cacti sludnct has diffcrcnt Icarning ahilirics. So 11 I . ,  clc;~r Ilia1 
c\':tlu:llioli is a p:lrl or l c : ~ ~ , l i ~ r i ~  ic c\.:ll~laiion sho~~ld  go hand in a Iia~iil \ \ t ( h  ltislr~~(.lloli ~ i i c~ i  otil!\\c 
I\ 1 1 1  lv ;~I>lc 10 ~ii:~kc '.;lpp~.oi~r~:llc lxli;~vior:~l cIi;~~iy,cs i n  S ~ I I C I ~ I ~ I S  

Nofr. : 11) .SI'U~V i s  givl*n h ~ l o ~ s  to ~vrite your utt.wver; 
h) ( hrnpurc your uns~trr  with the one given at the rttr' this unit. 

1.4 WHA'I' IS ' 1 ' 0  HP, '.C:VAI,IJA'I'KI) 



WC havc sccn that. dcsirablc behavioural changcs arc tlic target or cducation. 'I'hcsc clcsirablc 
hchaviour changcs arc olhcr wisc tcrciicd as cdilcatio~ial objcctivcs or instr~~ctional ohjcctivcs. 'I'his term 
may bc a faliiiliar onc to you. So cval\~atio~i airns of dctcrminiiig. liow WCII cdiicalio~lal ohjcclivcs llavc 
been a[t&ncd. Now i t  is cqscntial to know (lie i~iiporlanl inslrictional objcctivcs. So, u.: hnvc 2 

discussion on major instrirclional ohjcctivcs. 

Sillcc ctl~~calio~i attils :I[ tlc\,clopirig ctcsinthlc clia11gcs in bch;~vcour, cach instri1c1ion:rl c h~ccli\;c 
stands Tor dcvclopi ng of a pnr.crcul;ir bcliaviour. Each inslruc~ional ol?jcctivcs should hc statcd in bci~aviorsI 
tcrnis so as to Si~ciliiatc nic;~sr~rctiicnl oStlic ol~scr~ahlc bcliaviour. Yoil know that, planning and dcsigtiing 
of instruction is based on ol?j~.ctivcs. Suitable Icarning cspcricnccs slloiild hc i~scd. to dcvclop thc hch:lviour 
upto lhc dissircd Icvcl. 'I'hcri yoil should lncasurc only thc ohscrvahlc hchi~vicn~r. So wc have to stare tlic. 
objcctivcs in ohscrvablc rornr Say for csarnplc you can not obscrvc dircctly \vhcthcr a studcnt k,\ous all 
tlic cor?iponcnts of thc ccos)lctn Hcrc tlic listing \\..ill hclg ~ O I I  lo know wlictlicr ~ h c  studc~its know a 
parliri~lar Il~ing or nol. 

Now wc will scc tlic iniporranl insrruc~ional objcclivcs. Yoir know that tlicrc arc Ilircc comains 
of instructional ol?iccl~vcs st~c-h as cognilivc doninin, all'cclivc doni:~in and psychomotor don\ain 

Cognilivc do~iiaill ~~ i \~o l \ c s .  knonlcdgc. inlcllcc(u;~l ahililp and intcllcctlral skills. Alreclivc 
doniainc involves alliludc, ;~pprcc~alion. social and cmo~iotial adjuslnicnl, will charactcr ctc. ;-.nd the 
psycholnotor donlain involves muscular skills and co-ordination. So yol~ can tindcrstand that, 11-crc arc 
a varicty of ol?jcc(ivcs and specifications l~ndcr cach domain and a varicty of cvalualion tcchni~fi~cs arc 
csscntial to nicasilrc tlic atlain~ncnl of all objcclivcs. Thc dctails o~ohjcctivcs i~ndcr cach domain is givcn 
in subsection 1 .? 2. 

C7hcx:k your progress 2. 

Bring nut t h ~  i)trpnrt~tic.(* of iti.vtruc~tiona1 ohjr~<*fir~r,.s it1 ~vmluutiott. 
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1.4.2. Taxonomy of Objectives 

Taxonomy means systematic classification. Here we will see the classification of objcctivcs 
under cognitive affective and psychomotor domains. Cognitive domain 1s usually givcn morc cmpllasis 
as far as the classroom instruction is concerned. 

The detailed classification of cognitive domain is givcn in table 1 

Tablc 1. Classification of Cognitive Domain. 

l 
i 

Category 

A Knowledge 

B. Comprehension 
(Understanding) 

C. Application 

D. Analysis 

E. Synthesis 

Objectives 

1 .Knowledge of specifics 
2. Knowledge of terminology 
3. Knowledge of specific facts 
4. Knowledge of conventions 
5. Knowledge of Trends and sequences 
6. knowledge of classification & 

l 
Action verbs 

1 
Recall 

Recognise 

i 
! 

State, i 
list. 

Categories 
7. Knowledge of criteria Nanic 

l 
8. Knowledge of methodology givc, 

I 
9. Knowledge of Universlas & 

abstractions 
10. Knowlege of principles & 

generalisation 
1 1: Knowledge of theories and 

Structures. 

1. Translation 
2. Interpretation 
3. Extrapolation 

1. Reasoning 
2. Definition 
3. Suggestion 

1. Analysis of clcmcnts 
2. Analysis of rclationsl~ips 
3. Analysis of organisational 

principles 

1. Production of unique 
communication 

2. Production of a plan or 
proposed set of oprerations. 

3. Derivation of a set of 
abstractions 

I 
I 

dcscriix i 
! 

Translate, 
lllustratc. dctcc~. 

l 
i 
l 

idcntil),, c:;rss~C>. i 
intcrprct. conipt~l c. 1 
select, dcscr~m~ n:lrc l 

explain, calculate. 
re arrangc. ma~;ipul:tlc. 

Make (hypothesis, cstablisl- 
relation, give reasons, 
reason out, draw infercnce 
predict, define. 

Analysts. soggcsls. 
findout rcl;itioii. rclcn~ifj. , 
thc nssump~ions. $tat- 
the thcory of principle. 

l 
predict thc cffcct. specify 
the limitations. 

! 
Communicalc, 
Organise, 
derive, 
produce. 
fornlulate a livpotkcsis. I 
make a gcner:ilir.at it-11 

propose an cx[xr!:?jt:i:i 1 
intcrprct i l i c  <!;I;.: I 

.- I 
-..---I -- .-A 



Evaluation 

I 

1. Judgement based on Judge, evaluate 
internal evidence defend your position. 

justlfy, discuss. 
2. Judgement based on critically, find 
external cv~dcncc the fallancy in . 

In table I the detailed classification ofcognitivc doniaiii as its cnlcgorics, ol?jcctivcr. :ind eclion 
verbs for cach specification are given. Tlic objcctivc iitidcr cognitive doniain arc classif~~d into six 
categories such as knowledge, compreliension (understanding) application, analysis, syi  I ~csis, ancl 
evaluation. Each of these objectives should be stated in obscnlablc, ~ncasiirable and attainable rorms. 
Such specific objectives are otherwise termed as specification. Specific objective have two parts siich as 
an action verb and a content part. Action verb is a specific verb uscd to represent an action in rclatioii ro 
pupils learning bcliaviorrr. Such as pupil recalls, explains applies, etc. Tlic contcnl part of thc sjwcificalioii 
wi l l  have to changc with different content and the action verbs can rctiiain the same. 

Stalcnicnt of objectives in obscrvablc. and ~ncasurahlc rorin alonc gives direction in c\,alualion 
An csaniplc for corrcct statctncnt of an objcctivc i n  bcliavioi~ral Icrms is givcn klow. 

a) Knows n synorivnl for aninial (Such as libin3 hcing. crcaturc) 

Statement in bchavioural lcrtn 

h) Writes (or states or selects) a syono~n for tllc tcrnl animal. 

You should fortiiillatc objectives in bchavioural Icrms rtsiny c:\ch action verb (Givcn in tnblc l )  ; I I I ~  IIw 
related contcnl part. 

Now we will see the classification of aKcctivc domain i n  tablc.2 

Tahle.2 Classification of affective Doniain 

Action Verbs 

becomes aware 
becomes willing. 

directs. holds. 

responses. 
satisfies. 

accepts 
prefers 
appreciates 

Conceptualises. 

Generalise. 

i 
Characterises. ! 

p--" 

Category 

A. Receiving (attending) 

B. Responding 

C. Valuing 

D. Organisation 

E. Cl~aractcrisation by 3 

value or \,due conlplex 

Objet ives 

1 .Awareness 
2. Willingness to receive 
3. Controlled or selected 
attention 

1. Aquiesccl~cc in responding 
2. Willingness to respond 
3. satisfaction in response 

1. Acceptance of a value 
2. Prefera~zce of a value 
3. Conlmitment 

1 .Conceptulisation of a value 
2.0rganisation of a v a l ~ ~ e  
systenl 

1 .  Gcncraliscd sct 
2 .  Charactcrisat im 



Objectives in affective domin are classified into five categories such as recicving. responding, 
valueing, organisation and characterisation by a value complex. Objectives under cach category and 
corresponding action vcrbs arc givcn in mblc in  tablc R .  

Now, we will see the classitication of psycortlotor domain in table 3. 

Objectives under psycomotor domain are classified into six categories which are given in table -3 

Category 

A Preception 

B Set (readmess) 

C Guidedresponse 

D Mechanism 
(habitated response) 

E Complex overt response 

F Adapting and 
originating 

Check your progress 3 
a) Briefly explain the terms specification and action verb. 
6) How do you s?ate objectives it1 begavioural terms. 

Notes : U) Space is given for your attswer 
b) Compare your answer with the one given at the end ofthis unit. 

Objetives 

1. Sensory stimulation 
(Sound, vision, touch, 
taste, smell) 

2.Cue selection 

3. Transalation (of preception 
into action) 

1. Mental set 
2. Physical set 
3. Emotional set 

1 .Imitation 
2.Trail and error 

1. Habituation 
2. Attention 
3: ctrort 

1. Resolut~on of 
unccrtainity 
2. Automatic performance 

1. Routination 
2. Habit formation 

1 
Actiou Verbs 

Senses, selects cue essential 
for response. 

I 
I 
l 

Imitates 
Manipulates. 

exhibits 
attends 

t 

i 
l 

Solver. pcrro~ n14 ! 

l 
i 

Acqu~res. 
l 

i 



Norv WC sliall try to answcr tlic questions. "how to cvaluatc" ', 
1.5 HOW TO EVALUATE 

Now, we shall discuss various proccdtircs of evaluation which hclp to measure attatnmclit of 
cducational objcctivcs and pcrsonalily changcs of your sttrdcnts. Thc following are various c~alutaioii 
techniques and tools to measure behavioral changes in students 

The important techiqurcs of evalution can bc classified as follorvs 

1) Achcivcmcn~ testing (Scc U 2) 
li) Self - Rcporling techniqircs (Scc U.1) 
iii) Observational tcchniqircs (Sec U 3) 
v Mlsccllancous tcchniqucs (Scc U.5) 
v) Case study technique (See U.6) 
I )  Diagnostic tcsting (See U.7) 

There arc spccific tools for cvalution undcr each tcchniquc. Thc tools under each techiquc arc 
$vcn below and thcir detailed discussion is _gir.cn in thc units notcd within brackets. 

1) Acliicvcmcnt tcsting Acliicvcmcnt tcst 
ii ) Scl f-rcprti ng tccliniquc lnvailor~~,,(?ucstionnnirc, Opinionnairc av : 1 cl~t,t:!. 

I t  sl 
i i i )  Obscrvationnl tcchniquc Oh.wn.a(ional chcck list, Raling scale, si~;:r!inn;~l 

lcsl atld anecdotal rccords 
iv) Misccllaticous Icchniqucs, Analysis of rccords & doct~nicnts Intcr-vi . \ 

sociomctry Ciucss rvho tcchique and social 
dislancc scalc 

V) Casc stud!; tccliniiqtte ,411 tools 
VI) Dicgnostic lcsting - Diagnostic tcst. 

Tests can bc classlficd on the basis of contcnt, formal, tnodc of construction and n ndc of  
I 

adnitnrstration 

Among thc lcsl listcdabovc the tests nicas~~ritig i~~:l~icvcnicnl arc in tlic f:~niiliar tcsts. AcIiii.\~ctti~~itt 
lcst is iiiost Important as far as class rooni tcachill~ is conccrticd, lx:c;~rlsi: !ou have to trsc a~li ic~~:~licn~.;  
tcsts frcqucntly. Other tcchniqucs such as sociomclric Iccliniquc.~. ohscn.:llinn rnlcniclr: anccdoal I ,  :.-orcl*. 
ctc arc also uscTt~I in  cvalitaling pupil hchaviour 

Tcchniqtrcs of sociological nature will hclp you to dctcrminc the socio-emotional devclo~~nicii~. 
acceptance, leadership qtralities, adjustnicnt problems, ctc, of your sttrdcnts. You sliall get the dctailcd 
discussion of such techniques in Units. 3,4.5. KL 6 of this 'Block'. 

First of all we shall discuss di fkrcnt i!.pc.s of tcsls 

Arote.v : (1) S'?uce is given for your un,sIvrr 
h )  ('ow~pare your rin.owr 1~1ith t f t t~ one givctn (11 the) cjnrl of this unk 



1.6 TYPES OF TESTS 

You know that tests are tools, specified for measuring something through the prljiess of testing 
and this measurement helps us in evaluation. Different types of tests sene f ~ r  checking the rc:ilisatioii of 
various purposes of education. These tcsts may be catagories into three such as. 

a) Purpose - Specific types 
b) Mode - Specific tests and 
C) Process - Specific tests. 

Though we have categorised the tests into three, there can be inter relations bet\+cen them and 
we could not separate them into water tight conipartments. Now let us dis:uss each of these categories in  
detail. 

1.6.1 Purpose - Specific Tests. 

This category involves, those tcsts whicli arc dcsigned to achicvc spccific pttrp>scs. 'l'!i~ iii;i,ii,r 

coming under this category arc , 

* diagnostic tests, 
* aptitude tests, 
* achievement tests, and 
V proficiency tests. 

Let us see the features of each one briefly. 

Diagnostic tests. You know the &agnostic tests help us to iqdentify the pints whcre thc Icarncrs nccd 
remedial teaching. These will help us to know actually what students knwj, and sihai they do i11,ii knoxi. 
In order to serve this purpose diagnostic tests should be prepared by CO ,cring ail dctails oi' llic givcii 
content. (We will have a detailed discussion on diagnostic tests in Unit Y. this b l ~ d i ) .  

Aptitude test : These types of tests help to identify special abilities in p;<lticular areas. l'hcsc abilities 
shouldbe the indicative of future perffirmance. Aptitude for different profession, musical aptitude, aptitude 
for teaching. etc. can be measured separately. These tests are generally used to select people for courses 
requiring speical abilities.(The modern concept of aptitude is discussed in Block 4, Unit 6.)  

Achievement test: You may be familiar with the purpose of achievement tests. They are used to nieasurc 
the extend to whlch the the instructional objectives have been realised. These tests arc ust~iilly designed 
on the basis of the prescribed syllabus for each subject and standard. 

Proficiency test Proficiency tcsis usually u s ~ d  to assess the general abil,,y of ii pcrson at a giicll t i i i l i  

practical test for proficiency in type writing is an example for proficiency ,j:st. 



1.6.2. Mode - specific tests 

I11 inodc -specific catcgory of lcsls MC can include live pairs of tcsls types. 'Tcsls in ~ l c l i  pair arc 
diffcrcnt from tlic anotlicr on the basis or the nature of thc tcsl. 'I'hc niairi catcgorics arc as follo\vs. 

* Fornial asscsslnc~it VS lnfornial asscssnicnt 
* Format~vc asscssinent VS summativc asscsslncnt 
* Course work VS cxani~nation 
* Process VS product assesslnent 
* Tnternal assessnient VS Extcrnal asscssinent 

ForLmal assessment VS informal assessment 

Fornial asscssnicnt isuscd for sclcction on llic basis of any special achicvcmcnts for scholorsliips 
or awards. This should follo\v a standardisc.d pattern. Tlic asscssmcnt rcsult shotrld bc opcn to piihlic 
Mcrit scholarship is an csainplc for forlnal asscssmcnt. 

Tnfortnal asscssmcnt niay bc conductcd infortnally to understand the present nature or a givcn 
issue. A series of qucstioiis to know the pollutants in a locality is an cxaniple for infolnral asscssnicnt. 

Formative assessment VS Summative assessment 

Forriiativc asscssnicnt is asscssing the progress in attainrncnl at regular intervals 1:orniativc 
assessnicnt liclps to identify lcarncr weakcricss and help lcarning more easily.Unit tests arc cxarnplc for 
forniativc asscssnicnl 

Sunin~ativc asscssnicnt or tcrniinal asscssnicnl IS  done at tlic cnd of a coursc, \\-hicl) aims al 
certifying or grading tlic atlainmcnl.. Esalnplc S.S.L C Esaniinalion. 

Course work VS Examination : 

Bolh of thcsc servc thc ptiposc sunimalivc cvalualion. Coiirsc work may he taken as an index for 
learncr asscssmcnt in sonic cases Practice leaching during B.Ed training is an example for coursc work 
and its cvalualion is thc asscssrncnt on tlic basis of the coursc work. 

Exaniinalioii is a vcry familiar for111 of asscssriiait. You arc conducting csaminalinns., ;~ftcr 
coniplclinp, each rlnll V,u:lmplc unit Icsls 

Proccss VS protl~~ct assessement Tlicsc l!pcs ofcvaluatiori is done in cxpcrilncntal and rcscarch uork 
You can asscss tlic pcrfoniiancc at dltTcrcnl stagcs lcaditig to ~ h c  coniplction of the work or coil;sc 'I'his 
is process asscssmcnt. And you can inakc asscsstncnt on the t?asis of thc final rcsult thcn il :; product 
assessnlcnt. 

Internal assessement Vs External assessment 

Internal asscssincnt i s  evaluating internally by the pcrson responsible for teaching. Bolh academic 
and non-academic acliicvclncnts arc considcrcd for internal asscssmcnt. Tn cstcrnal asscssnicnt the 
cvaluatcr is an outsidcr tliat is from otlicr inslitr~lioti~or otlicr state. Yotr may rclncmher thc cxlcrti:ll 
coniniission evaluating !:our lcaching pcrfortiiancc cutcnlally drlrttig your R.Ed training. 

1.6.3. - Specific tests 

Proccss - spccific Tcsts 

Proccss - specific tcsts can bc catcgoriscd on I l a  basis of its construction Thc major 1.pc.s of 
tcsts coining r~ndcr 1111s calcgon arc. 



teacher made tcsts VS slandardiscd test, and 
norm referenced VS critcrion - referenced tcst. 

Teacher made tcst VS standardised test : 

A teachcr madc tcst is thc onc which is constructed by a teacher for thc usc in his o\vn classroom. 
Tcacher is the ultimate authority who dctcrmincs thc scope of the test, typc of tcst itcms, numbcr of itcins 
and scoring procedure. 

Standardised tests arc produced on a large scale by group of expens in a subject by cst;lbi~shi!lg 
its objectivity and accuracy. They are developed using strict rules. The sc.1-ing and intcrpcl-tatiol? also 
will have to follow specific instructions. 

Norm - referenced test VS Criterion - referenced test.. 

A norm-referenced test help us to identlfy the level of achievement of each student or tlic ability 
of each student assessed in comparison with a standard norm (specific level of attainment) Esa~nplc : 
Medical entrance test. 

A criterion - rcfcrcnccd tcst, help to acccss the ability of a student ~lgainst a select critcrion. A 
critcrion here includes a set of performance based on thc standard developmental changes cslxctcd. This 
test helps to specify the ability of a student in behavioural terms. Eg: prac!iial tcst in t y l m r  rit~ng. 

These are the dtffercnt type of tests used for evaluating various abilities of your studcnts. 

Check your progress 5 

Which are the major categories of tests used for evuluating various abilitits of your stutlct~ts. 

Notes : a) Space is given for your ansuer 
b) Compare your answer with the one given at the end of this units. 

WC shall have a discussion on classroonl testing and constructing an ,hie\ ci1lcnt test 111 Un1t2 of 
t h ~ s  block. And now we shall discuss, certain ncw idcas such as minimum le\cls of Icarn!ng and ~nlcr:~nl 
assessment. 

1.7 MINIMUM LEVELS OF LEARNLNG 

As teachers you know the term 'learning' very well. Now we shall discuss about levels of learning. 
Le\-el of learning means the depth of learning of a subject. In the learning of cvep subjcct. it is cssciltial 



to lean1 tlic basic aspccts for essential aspects of tlie subject Say for esaniple, in order to lcarii a lien 
language. first of all lcarning the alplialxts of that language is essential. 

Likcwisc study of niathcmatics rcquirc tlic knowlcdgc of basic mathematical operalinns such as, 
addilion. dclction niultiplicalion arid di\,ision. 

'I'lic haisc ;tslxcls or csscntinl ;~spcts  ol' cvcry subject ;tcl as tlic foundalion for li.?rning Illc 
subjcct in dcpth IS 011s does riot lcarii tlic basic aspccis of n subjcct, hc will not hc ablc to stuciy (hi: 
suibiect in depth. 

Tlic lcarriing of these basic aspccts or csscn!ial aspects of a stil>ject is reffered to as niiniiiium 
levcl of leariiiiig of that subjcct. Tlic ~niiiimiuni Ic\cl of lcarning required to study a subject vlill have to 
change according to the change in thc dcpth of Icarning. So the n~iniintln~ level of learnint scicncc nt 
secondary levcl is cntircly different fro111 that of tlie prima? Icvcl. TIic essentials of scit ;ice a1 lhc 
secondary stagc. ast tlic niininiuni Icwl of learning or scicncc at the liighcr secondary level. 

As teachers you inlist know thc niininiuiii Ic\'cl of lcarning biology at secondary levcl. They arc, 
tiic kno\\-ledge of living beings, cltaractcri st ics of living hc.ing. important life processes, and economic 
aspects of living Ix:iiigs, you should test tlic studcnts' to know \vlictlicr ~hcy have attained tlic ntinim~rii? 
Ic\.cl of Icarning. Iiyol~r stl~dcnts do not Icnrii thcsc. nsjxcts, you sliould liclp tliciii to lcar~i thc csscnli;,l 
basic aspccts 

What is the ,significance of minimum 1evt.l.s of learning in the teaching of hinln~y.  

N0te.s : 11) ,Space is giver1 for your answer 
h) Compare your anmuer with the one ,given at the m d  nf this units. 

1.8 IN'I'EHNAI, ASSESSEM EN'l' 

lntcrnal asscssmcnt is a spci  fic iorm of cva Iuat ion Wc nccd lo makc two types of iitc.,ist~rcmcn~ 
namely quantitative and qualitative mcasurcniclit. Quantitative mcasurcinent ois usually donc by 
csaminations. But qualitativc ineasureiiicnl can ix obtaiiicd by iiitcriial assessiiient. Internal assessnicnt 
ineans asseniciit of learners continuously by the teacher hinisclf. Both academic and non-~acadcmic 
acliicvcnicnt should bc considered for intcrnal asseessinent. Thus intcrnal aseessment helps us to give a 
colnpreliensive picturc of the students' achicvernent. lntcriial assessnient also helps us to evaluate tiic 
attitiment of thc long rangc - obje~ti\~es. - Now. let 11s see llic different niodes of internal assessment. 



You, know lliat tcsts arc of various tylxs. Yolr should condirct periodical oral ;lnd nri!i~:il tccfs 
for the purlmsc of rnlcrnnl asscssmait 'l'hc writlcn ~csts used for this puqx?sc arc tin11 tt-stz : 1 1 ~ 1  l,-riv-~-nd 
lcslc. Oral lcsts arc Iliosc \\ hizli t\ c cctliduct at an\ lime in the classroon~ o r  i l t  I ; ~ k t ? r : ~ l ~ ~ ~ r \  

I.ahoratoy work IS \hc sc.c.oiid n~odit of inlcnial asscssmcnt. Pract,,-;II t\ t ,rh ;lnA .$ ;~rlnit.; I,II> i \ . c s i . i ,  

conducted by the studcnt sho~~ ld  bc ascd to mcsiirc his ability in laboraiC)ry work /\fh? ~ ! I I >  i:hillf> I \  

considered for internal assessment: 

Assignments arc another niodc of internal assessment. Assignemnt should Ix glxc" at ~ ~ r ~ o d l c a l  
intcnels in connection with each imit. A11 assignment question can be as follotvs 

"Critically analysc thc cirascs of pollution and lethal effects of pollution on cnvlrn~imc:nl" 

Participation in sports and gamcs is anolhcr arca that can bc considcrcd lor ~ n t o r n i ~ l  ;I.;~c;cniznt 
Wcightagc sliot~ld hc given for participation at higher Icvcls (district or stale Ic~cl) A S ~ P ~ I ~ ~ ) ,  ~ ; I I . ~ I ~ ~ ! I : I I I I ~ I I  

111 co-curricular aclivilics also is :I liiodc oC 1ntcr11:ll asscss~iicnt. Hcrc also you slior~lil ; i ; ~ ! - r n ~ r i : ~ ~ ~ >  
\\ciglilagc for pcrfortii;~nr'c ;I[ dislric.1 ;lnd sl;ltc Icvcl. 'l'lic co-ciirric~~l;~r :~i:(i\,~t~t\s II I : I \  I I I ~ . ! I I ~ I ~ .  ~Irl>;ttr~ 

clocolion. drawing. music. drama. n r i t i n ~  i n  scliool ~nagazinc and particip,it~np 111  C K ~ I ~ I ~ ~ I I O I ~  

These are the areas that can be irtilised for internal assessment 'Though ~nrcnial nwccsnicnt 
helps to measure q~~alities to Icarners. it has also some disadvantages. 

It may result in si~bjcctivity froin tlic pan of teachers. Some teachcrs m* niisrtsc 1111s 111 solnt- 
cascs. thus. internal asscssmcnt niay beconic harmfill. 

(?ltsrrk your j~rngress 7 

1Wl7rut is thr rnruning qf intr~rnrrl c~ss~ss tn~r i t  ? 
Iirittg out the vurinus ntoutrs of intc~rnrrl a s s ~ ~ s s t t t ~ n t  ? 

NO~CCS : 4 SIJ(N:C is given f i ~ r  your cmslver 

h) C'ompure your un.wuer with the one given at thc: end ( f t h i v  unit. 

1.9 LET US'SUM TIP 

In this unit we have d~scmsd thc concept of evaluation. the ratlonr:,,: for c\3lrlarion tile f@;11< nC 
c\aluation. dtflcrcnt tcsls for cvalual~on mlnlmom Icvclc of learning and I I crnal . I U ~ L ~ I ~ I S - I S ~  

E\aliiat~on hclps to judge thc aclilc\ cnicnt oTol?~ccl~vcs and thcrb\ Ilchnt.  I b1.r 1 1  I I  I : ~ ~ . - <  

'The I'ocus of evaluation should hc iiistriict~o~ial obicclivcs. which :in,. SI;IIP.I 11: c ~ l l , ~ . , -  :!/-lit% . ~ n t i  

iiic;~sumhlc form 



Various techniques such as achievement testing, self-reporting techniques obscmatlonal 
techniques, miscellaneous tcchniques, case study and dianostic lcsting arc being used for cvalt ntion. 

Minimum levels of learning means the basic and essenlial aspects of every subject which could 
be learnt in lower classes and is necessary for further learning. 

Written tests laboratory work, assignments, participation in curricular and co-curricualr activities 
should be considerd for internal assessment. 

CHECK YOUR PROGRESS - POSSIBLE ANSWERS 

1. Evaluation is a process of value judgement based on certain measurement ojp students 
achievement or activities. 

Evaluation has a directive role in making desirable behavioural changes. Evaluation hellw 
us to determine which all objectives are realised, how far they are aftained and the nature atrd extent 
of behavioural changes. 

2. Each instructional objective stands for aparticular behaviour. So attainment of an objective 
means acquiring that behavioural change. Through evaluation we could judge the observrrble and 
measurable form So instructional objectives are very essential as far as evalution is concer;led. 

3a) Observable, measurable and attinable form of behaviour is termed as a specific objective or 
specification. 

Action verb is usually used describe an action in relation to ucquiring a behaviour. 

6) Formulation of objec-tives in behavioural terms requires appropriate action verb and rrlevcnt 
part. Action verb should comefirst followed by the contentpart. 

4 The important techniques of evaluation are as follows :- 

i) Achievement testing (ii) Selfreporting techniques 
iii) Observational techniques (iv) Miscellaneous techniques 
v) Case study technique (vi) Diagnostic tesling 

The tools for evaluation under each techniques ure thefiIlo*ving :- 

l )  Achievement testing - Achievement t e ~ t  
ii) Self-reporting techniques- Inventory, Ques-tionnaire, Opinionnuire and check list. 
iii) Observational techniques- Observational checklist, Rating scale situational ted and 

anedotal records. 
iv) Miscellaneous technique - Analysis of records and documents, interviou, soc~.~metry, 

Guess who techniqueand social &stance sacale. 
v) Case study technique - All tools. 
vi) Diagnostic testing - Diagnostic test. 

5. Puroposr - specific tests such as diagnostic tests, aptitutie tests, achievement tes:s, urrd 
proficietrcy tests.. Mode-specific test such as formal assessment informal assessment, formuti~~c~ 
assessment, summative assessment, course work, examination, an d internal assessment. 
Process specific tests such as teacher-made tests, stantlardised tests, norm-referenced test and c I iteirun 
referenced te5t 



6. Minimum level of leurning meuns the learning of basic or ~ssentiul uspects c$ U suhject, 
which is necessary for further learning ofthe subject. As in  the case of other subjects, learning c$ 

biology at secondary level aLw requires certain minimum levels oflearning. Knowledgr of sirch mirlmrrni 
levels helps the learners to altain. mastery learning. 

7. Internal assessment means us.sessment of learners continuous! by the tcuc.hcr Irinl.\elj: 

Vurious meuns to do internul assessment are oral or written tesfs, 1uhnrutor.y ~clorh, c~c\igrrnicnt, 
participation in sports and games, and participation in CO-curricualar activities. 
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UNIT 2 TEST CONSTRUCTION 
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2.6 Let us sum up 

2.0 OBJECTIVES 

Testing is a familiar term for you. In daily teaching, you have to use different types ~f tests to 
evaluate pupils' achievement. This unit is meant for providing details of classroom testing, types of test 
items, and preparing test question paper. At the end of this unit you will be able to 

* identify the phases of testing. 
* develop &fferent types of test items. 
* develop an awareness about planning for testing. 
* develop test question paper for an achievement test. 
* develop a positn-c attitude towards classroom tcsting. 



2.1 INTRODUCTION 
t 

In our life, we have to face a number of tests of different types. Testing is usually done for 
assessing particular changes in behavior. If you want to administer a test, the testing techniques should 
be familiar to you. A poorly constructed test does not serve the purpose of tne test. 

In this unit you can see various aspects of testing such as phases oC testing, tjpcs of test items, 
preparing test items, and prepairing tcst qucstion papcr. First of all we shall discuss phascs of tcstlng i : ~  
delail. 

2.2 PHASES OF TESTING 

You know that educational evaluation is closely related to teaching. You should usc a variety of 
testing techniques to evaluate student's performance of student. Usually, you should develop various tests 
to assess the performance of lest development. There are different phases in development of tcsts. Before 
we discuss these phases in detail you may do the following learning activip. 

Learning Activity I 

You are familiar with test con.struction, in your opinion, what are the step.< in fe.st cot~~tru~' t io tr .  

 note^ : a) ,Sl)ace i s  given for your unslver 

- > 
V You may have suggested the following steps for test construction. 

Deciding topic, writing test items, fix number of test item, and s~r i i ;g  key for tcsts. WC have to 
dscuss each of these steps and some other steps as phase of testing. Mainly there are fit e phases for 
classroom testing. They are planning, design, development, asminister the test, and co~nmunication of 
result. Let's discuss each one in detail. 

2.2.1 Planning for Testing 

This is the first phase of classroom tcsting. You know that planning is the first phasc of 
acti\.ity. Proper planning is csscntial for thc success of every programme. Suppose ?.oil arc go~ng to 
conduct a unit test on control coordination. 

How \\.ill you plan for the test ? 



Whut arc* t l r ~  tnaw*nti(~lpcrint.s tfp111nning.lor u unit tr-t in tho unit 'Cbntml and Ci, n, .linufion? 

You may lia\,c opined that the date. dnralioii. and time of the lest should bc planned it- ad\,;~ricc 
Exacily. you must do tlicsc. But along uilh these aspccts. yoashould considcr tlic follot\ing cc ~ n p n c t ~ s  
as the niain cnccrn at planning phasc. Tlic tiiaiii componc.iits arc instructional goals and i-l,jcclt\cs 
cspcctcd lcvcl of learning outconics, and provision of rcnicdial work. 1x1's scc cach of thcsc cc ;lpnncnIs 
in detail. 

Instn~ctioiial goals will be a familiar aspect for all of you instruction usually aims to attain 
spccific goals or objectives. You should havc written instructional objectives for each lesson that you 
have to tcach. So. you should first of all idcntify tlic instructional objectives of the unit. 

You will havc soniccspcclations about your sludc~il's pcrforniancc. You havc expcctcda partialI:\r 
level or achicvc~iicnt from cach individual and tlic group as wholc. Say for csaniple, you arc tci,ctiing nl  
l0 l11 Standard So naturally, you may cspc.ctc.d tliat thc front hc~iclicrs will bc high achicvcrs than I.rclck 
heanclicrs 71'liis liitld of acsuniption about ach~cvcmctit is rcfcrrcd to as cxpccted level of Ic~riirnp nut 

c0111ef.. 

Anollicr thing nrc shoiild considcr whilc planning is Ihc provision rcnicdial work Tho~~gli 
reincdial nark co~iics after intcrprctation of tcst rcsiilt, you should rcady for it carly enough. l ' i ~ c  dc.tails 
of remedial work is givcn in unit 8. We havc rnorc disclrssion about planning section 2.4. 

Now. WC shall pass on to thc sccond phasc of testing. l hat is design of tesl. 

2.2.2 Design of the test. 

The dcsigii nic.ans., structural spcci13cntion of the tcsr Strtrclr~ral specification includcq 1>1x; nT 
tcst, typc of test ilcms ohjcclivcs of llic unit, d~llicull\; Icvcl of tcsc itcms. scoring kcy and markin!: 
schctnc. All Ihcsc aspects togctlicr hc tcrmcd as blueprint of the Icst. WC shall discuss blue prin, i n  dcrn~l 
in suhscc. 2.5.2 .  no\\. \\c have not gonc into tlic dctailsof~hc blue print What you shoulddoat t~~ispli:~sc~ 
is 10 tiiakc thc blue print of Ihc tcsc. In doing so. you sliould sclcct diNcrent types of lest itenis name[? 
multiplc choicc type, short answer t y q x  and cssay ~ypc. You should fis tlic number of items in cach tyyx 
of itenis. And thesc items shouldbe bascd on ol>jcctivcs of tlic unit. You should then make the tluc prtnt 
in tabular form. as given at towards the end of thc unit undcr 2 5.2. 

No\\ we shall pass on to thc third pliasc of tcsttng. that is dcvcloping. a test. 

2.2.3 Developing a test. 



A of(..% : U )  ,~''J(IL~cJ i s  given for your un.sjr*rr 

Yoir Inay havc siiggcdcd that Iciigtk oSthc item: stnlcture of the item, clarity ;rnci 111c i:11111ii:rnt! 
arc csscnlial points to bc take11 into consideration. whilc writing test itcnis. 

Too lengthy test itcin will  confirsc your students, so you may not get the corrcc( rcslxinsc mc.;~nl 
for i t .  So the itenis should bc short and precise. such as 

i i Give the name or tno desert aniriials 

Thc itenis should tx: ~ra~nnial~callv correct and should involve a .~nglc ;ISIXCI 

I I Write thc csscnlral Sc:rlurcs of a flowcrs. Icaws. Fruits. roots and .,l:int\ 

You shoirld no1 ask ql~cslions like this. Inslcadof that, you shoultr spl~t ~hcsc clrrt'<lIoIl< I n t o  
qicstions. each of them carnl ;is a single aspect. Such as flower. leaf. fruit. root and pl;ri~t 

C.larity of the test item is very imporlanl, and i f  the iteni is not clear you will n o (  g.cl a dcs~rcd 
1 ;:sponse. So you slioi~ld write the itenis in simple. clcar and straight fonvard languagc anti > 01.1 must irsc 
~.:r~niliar words to write Lest itcnis. 

I The items musl bc hrscd on lhc content or the imil. 
1 1 )  Thc contents and situations gibcn in  items should be familiar. 
I I ~ )  Appropriate inslruclions should bc given u.licrcver necessary. Sa\ Tor r.x;irnplc. "i!u~.<Iiolls I 10 

8 carries one mark cach. Write a word or sentence as the answct 

Now let us discirss (h roiirtli phase or testing. that is administralion of the Ics! 

2.2.4 Administrating the test. 



J)e.vt.ribe briel/lv t i l ~  /ul*tors you took cclrc) q/ in m~lniiriistration f!f t h ~  fest. 

You may Iia\.c rcmarkcd that wliilc adininistcriiig thc tcst, the niain concern is on facilities of 
class room. 

Class rooni facilities such as. enough lighting and ventilation is very essential for testing. Enough 
spacing should be provided to facilitate ans\vcring. The time fixed for administrating the tcst should not 
involve intervals of the class. Tf intervals come in between the lest, the noise and distractions from 
outside and 01 lirr cl;lsses will advcrscly arrccr Ilic answering proccss. 

Now \\c sh:rll !?ass on to tlic fifth !~h:~sc of lcstinc lhar is conitiiuiiicotion of tcsl rcsillls 

2.2.5 Cop ml~niration of Test Result. 

You .no\\ I ~lal pirpils arc very eagcr to know their tcst score and grades. So, it is vcrq :sscntial 
to conimunic; Le the p d c s  properly. It is also essential to conimunicatc their progress at the en 1 of each 
term. Conim lnicati )11 of rcsults help your students to make necessary changes in their study habits if 
necessary. Ss for cx.tinple, a student who is able to achieve higher grades, could not achieve the cxpccted 
level of in the first uint tcst. Then ask him about his study habits, duration and time of study. This will 
help to give nt ~xssar? guidelines for the studcnts in order to inipro~e his achicvcment. The kno~vledgc of 
progrcss will Iso molivatc you pupils for fiirl hcr Icarning. 

C'heck your p ,yrcp.v.c l .  

Nott:.~ : (1) .\II)(Icc is given for your uns>t9er 
hi Clnnrpurc your uns~vt)r rtith tha on(* e'ven rlt the enrl nf t h i . ~  unit. 



2.3 TYPES OF TEST ITEMS 

WC havc discirsscd diffcrcnt typcs of tcsts in scclion 1.6 of Unit 1 .  WC shall now discuss nhot11 
diffcrcnt typcs of test ilciiis. So. natirrally Ihc qtrcslioii ariscs that what is at, item ? An itctii Iiialns :I 

qtrcstion. In response to an itcin tlic tcstcc has 10 csprcss what is supposcd to havc acquired d r~ r~ng  
instnrction. Usually a qticstion or an item is based on a specification of an cdtlcational objccrl\,c. \\ hich 
demands a rcsponse froin thc lcarncr. Such rcsponscs arc slrbjcct to cvalualion. IJsuall! 1(c111~ arc 
arrarigcd in itcin forinals. An ilcni rornial liicans thc rornial or thc stylc of a qtlcslion : S:)!- for c'x;~liiplc n 
multiplc choice itcin, coinplction type itcni etc. WC v~ill disci~ss sonie item formats bclo\\ I I C I I ~  - I'nrmn~s 
arc classified mainly into two vcatcgorics iialncly sclcclion type and sipply-typc ilc~ii fortnals 

3.1 Selection-Type Item formats 

In sclection type itcm format, answers arc provided along with the itcms. Tlic ansvcrs arc given 
in a cluster of similar type of incorrcct answers. Lcarncrs havc to choose thc corrccl aiisncr I'roin rhc 
group or answcr. Sincc thcrc will bc only one corrcct answcr for these itcins. thc scoring can bc done 
objcctivcly. There forc, thcy arc known as objcctivcs type also. Three types of i1i:in can bc iiiclodcd In Ihis 
itcm and matching-type itcnis. Lct us discirss each of tlicsc in dctail. 

2.3.1.1. Multiple Choice iterns: 

Multiplc clioicc itcms arc cssciilinl part of ail? achicccincnt test. So you riia!, 1%: I ' ; I I ~ I I  I 1;tr  1111 

this t!p of itc~ns. In this tylx tlic lcarncr has to clioosc tlic corrcct answcl. froni Ill(: g \ c 7 n  npltoiis 
normally four in ntmibcr. 'l'licsc typcs ofitcnis should bc cithcr in the form orall incomplctc sl:ttcnii:111 or 
as an intcrrogitive qt~cstion. Lct us scc thc follolting csaniplc. 

Item No. 1 

Animals livc in water arc callcd . . . . . . . . . . . . . . . . .  ...... . . . . . . .  

A. Fishes 
R Watcr h i  ngs 
C'. Aquatic animals 
D. Tcrrcstrial animals. 1-1 Box Ibr corrccl -ns\\cr 

Which oiic is a rcncwablc n;ltural rcsourcc ? 

A. Iron 
B. Rubbcr 
C. Pclroleum 
D. Aluminium 1-1 Bos for corrcct ansivcr 

ltcin I is an cxainplc for an iticolnplctc statcinc~it forni anditcni2 is an csaliiplc for I 11l(,l-r05;tri\ c 
qucstion forin. 

2.3.1.2 Tnle or false items: 

In this tqpc lcarncr should sclcct thc corrcct answcr from the two glvcn allcrnall\cs ' I  ruc or 

Falsc items arc usually rcprcsciltcd as statcincnts Lcarncr can make histhcr rcsponsc by p u r ~ ~ n g  ;I tick 
mark at the relevant place. Lct us see an csaniplc. 



Itell1 3 

Statc ~vhcthcr thc following stalc~ncrlts arc tnlc or Falsc. hlark soirr answer by I .:(ling a tick 
niark in thc appropriatc box. 

I .  .a> Number of carnivoroi~s ani~nals in 
a locality have no relationship with 
Ihc nilnlbcr of herbivorous animals 
in thc locality. 

h) Wood is a rcncwablc natural rcsourcc. 4 

The third type or itctn that belongs to sclcction 1 y p . i ~  thc matching type. 

2.3.1.3. Matching 'Type items 

--6 
Matching typc itclns can be used, whcn tlic contcnt has a ntmlbcr of rclatcd conc : : p .  S;!\; Tor 

csa~nplc scientists and their invcntioiis Iwoks and authors, aninials and their habitanls, anu so on Icl , I< 

scc an csan~plc Tor malching- ilcm 

Item No: 4 

Match the words in colurnn A will1 thc words in column B. Put appropriate number in tllc bos procidcd 

A 
I .  Cirass Hopper 
2. Petroieunl 
3. Aswan danl 
1. Acid rain 

Now we shall scc thc supply t)pe itcnl ronnal 

2.3.2 Supply type item formats 

B 
a Environmental destruction 

B 
b. Pollution 
c. Primary consumer 
d. Non-renewable res: m e  
e. Nanga river 

.. Sirpplv tyx itcrn rquircs supply of rcsponscs in rclalion to thc qirestions. In certain itcrns t y p s  
only one word is rcqurircd as answcr, but in soine other itcrn t yps  vcr); long response arc ncccssar?;. I11 

this category of itcni fonnat also thcrc arc thrce l w s  of itcms. They arc co~npletion t y p  itcnls. short 
answcr type. itcms and essay type items. 1.~1 11s discuss thcsc itcnls in detail. 

2.3.2.1. Conipletion type item 

In coniplclion t4pc itcms. Ihc lcarncr should supply onc word or two words to ~nakc thc s~alcmcnl 
completc and mcaningft~l. Thc Torlnat of this lypc colnpriscs of incomplete statement. YOU should take 
care to makc i t  clcar. What is actually nccdcd to completc thc statcmcnt. See the following csalnplc 

Here the learncr can not givc corrcct answcr: bccausc thc statcmcnl is a bit conft~sing. So you shotlld 
restate thc itcm as follo\vs so as to dircct thc Icarncr to know what act~~ally WC cxpcct lion1 hit11 



You should always takc c;lrc whilc prcparing such itcms. Thcse complctlon - typc itcnls also ale 
objectively - storable. 

Now WC shall scc thc sho t answcr typc itcms. 

2.3.2.2 Short-Answer type items 

Short answer type items arc also the essential component of an achievement test. So you may bc 
familiar with this type of items. Sllort answer type items are useful to measure abilities such as analysis 
synthesis and evaluation. Learncr ihould be thorough with the use of language and diagrarl~s in order to 
answer such questions. Hcrc also IOU should statc thc qucslion clearly so that Lhe scow sl~ould bc clcar 
Scc the following examplc. 

Write short notcs on pollution. 

T h s  type of question statement is lcfcctive so let's try to mod@ the item as follcws. 

Wrilc in about fifty words the lethi11 effects pollution on environment. 

If the question is not clearly stated, the learner may not answer correctly or up to the rcquired 
depth of the content. 

2.3.2.3. Essay type items 

Essay typc ilcnl also may bc familiar tjpc for you. Essay type items hclps us to nlc,~~urc. 

a) Learner's ability to usc language. 

b) Learner's ability in organization and presentation of data precisely and accuratcly. 

C) It also helps to measure abilities such as application, analyses, synthesis and evaluat~on You 
should take care to state the question clearly and to give necessary directions such as length of 

W the answer. See the following example. 

Write an cssay in not more than 200 words about air pollution its causes, Icthal cKccts at?d plc.\ cnti\.c 
measures. 

I'hcrc are diflercnt itcm fornlals which could bc utilizcd for t a t  construction. Now \\c shali p:lss In !o 
planning for tcsting. 

Check Your progress. 2 

Which are the major type of test items 

Notes : a) . Space is givenfor your answer 
b) Compare your answer with the one given at the end ofthis unit. 



2.4 PLANNING FOR TESTTNG 

We have seen that thorough planning is csscntial for testing. So let us discuss the aspects includcd 
in planning. 1n thc first step you should specify coursc content and obicctivcs. 

2.4.1. Specify Course content and object .ve 

Oncc yoir p1;in 10 cvaluatc your S!! ilc;lils, Ihcn you slioirld spcci$ Ihc aclual conlcnl arca on 
which the tcsl should bc dcvclopcd. Now. ti 11urally a qi~cslioti will arisc as 10 what is to hc cvalrta~cd 
Now you haw 10 cvaloarc tlic acliicvciiicnl ol !~rtpils. Wc li;ivc dcfiiicd acliicvcn~cnl in tcriiis ':~llainitig 
instructional objcciivcs. So, you should cvalt:;ilc wlicthcr 11iosc objcctivcs have bccn rcalixcd or no1 Say 
for csaniple you dccidc 10 conduct tlic test on chc unit 'Our cnvironincnl '. Yoir shotrld test thc rcalizalioii 
of objcctivcs such as draw infcrenccs, establ~sh rclationsliips, interprct cause-effect relationship. skclch 
labellcddiagranis and so an. In order to test thc rcalixation of these objcctivcs you have to select zppropriatc 
item formats. 

2.4.2 Selection of appropriate item format 

Several itcni rorliials arc available 10 use i n  variety of'situations. 'Thc sclcction of item rorni:~ls 
dcpcnds on 

1) ~ h c  conlent arca. 
i l )  t'urposc of the lest. and 
i i i )  di~ration of Ihc tcst. 

You haw to sclcct necessary nunibcr and types of itcni for~nats as per your need hou shoiild 
involve neccssav nunibcr of objective type. short answer type and essay type of items. 

C'heck your prope.s.v 3. 

Bring nut the rssentinl c~.spec.ts of planning-fi~r testing. 

Not4j.s : (1) ,SIT(ICY is g j v ~ n f o r  jwur N ~ S I O L ~ C  

h) C'onrpurr your un.~ivor with the onp givm ( ~ t  the ~ n d  of this unit. 

WC Iia~c :ilrcad! d~qc~irscd diITcrcn1 hpcc of ilcm forinals and planning for tcstrng hot\, Ic! uc. 
scc lhc aspcctq 1t i  conztrttclron of test qucztlon paper 



2.5.1. Instructional Objectives 

You have to list out thc insstructional objcctives, as the first step in the construction of3 question 
papcr. This listing will help you to determine the rcquired number of items under the format along with 
the objectives and specifications. They are given as follows. K-Knowledge, U-Understanding, A - 
Application, S- Skill, K Recalls, K (Recognize), U (discriminates, compares, classifies, detect, site 
illustrations, varifies, generalizes, etc.), A (Analyses, Formulate Hypothesis, Judges, give reasons, etc.), 
S (Measures, reads, records, sketches, draws etc.). Once you had enlisted the objectives, then you should 
develop a blue print. 

2.5.2 Blue print 

Blue print is a three dimensional chart showing the type of it'ms, object~vcs and nunlbcr of 
items in each category. You may have developed blue print at the time of your B.Ed course. Now let us 
see the major steps in designing a blue print. These steps involve as..lgning weightage to content. 
objectives, difliculty level, and type of items,schemc of options and scheme of sections. Now let us sec the 
details of each step for developing a blue print for a unit test on the unit cell. 

l .  Weightage to content. 

In this step the content areas are to be tested and weightage for each content shoulcl Lx ~narkcd . 
See table 4. 

Table 4 Weightage to content 

2. Weightage to objcctivcs 

The second step is fixing of weightage to objectives ie. by allotting marks to each objective as per 
its importance. 

O/o 

32 
X 

2 1 
12 
I 0  
S 

l oo 

SI.No. 

1. 
2. 
3. 
4. 
3 .  

6 .  

See table 5.  Weightage to objectives 

Content 

Cell Theory 
Electron microscopc 
Cell orgavells 
Animal tissue 
Plant tissue 
Connective tissuc 
Total 

Marks 
out of 

25 

8 
2 
6 
3 
4 
2 

25 

01 , 0 

28 
10 
20 
12 

100 

Marks 
out of 

25 

7 
10 
5 
3 

25 

S1.No. 

1. 
2. 
3. 
4. 

Objectives 

Knowledge 
Understanding 
Application 
skill 

Total 



3. Weightage to rniculty levels 

In this step proportionate weightage should bc givcn according to the difftculty level of qucstions. 
See table to 6. 

Tablc 6.  Wcig11t;lgc 10 difliculty levels 

4. Weighlagc to Qpc of questions 

In this step proportionate weightagc should bc assigned to typc of questions as shown in klblc 7 

'X0 

28 
56 
16 

100 

Table 7, weightage to typc of questions 
I I 

Marks 
out of 

2 5 

7 
14 
4 

2 5 

S1.No. 

1. 
2. 
3.  

Difficully lcvcl 

Essay questions 
Average difficult questions 
Difficult questions 

total 

S1.No. 

I total I 2 S 

1. 
2. 
3 .  

5. Schemc of options 

'&pe of questions 

At this step the details of options if any should be gven. In the present test no option is given. 

6. Scheme of sections 

Questions should bc arranged into sections such as part A, B & C at this step. 

All thcsc slcp should be includcd in tl~c dcsign of bluc print as shown in figure l l. 

Blue print for tllc unil  tcst. 

Marks 
out of 

25 

Objective type 
Short answer type 
Essay type 

10 . 
12 
3 



Unit - cell Standard VIII 

Figure 11. A model blue Print. 

Note : Figures inside the brackcls denote score for each item figures outside the brackcts dcnolc lhc No. 
of itcms. 0-Objective type S-Short answer type E-Essay type of questions. You have to considcr thc 
content, objectives, type of questions and d~fficult of level of questions, while prcpairing bluc print. 

OBJECTIVES 

Type of 
Questions 
Content 

1 .Cc11 theory 

2. Electron 
microspore 

3.  Cell 
Organelles 

4.Ani1nal tissue 

5.Plant tissue 

6. Conneci tvc 
Tissuc 

Sub total 

Total 

2.5.3 Formation of questions 

Qucstions of your clioicc can bc prcparcd 011 the basis of the bluc prinl. Tlic qucs~ions slluuld IX 
arranged in diEcrcnt scctions. You havc to formulate thc itcms as we have diqcusscd in scclion 2 . 3 .  

KNOWLEDGE JNDERSTANDING 

' Lct us sce one item each from diKcrcnt typc of forlnats 

(1) 
2 

(1) 
1 

(1) 
1 

(1) 
1 

(1) 
5 

(1) 
1 

(1) 
2 

(2) 
1 

(1) 
1 1  

(1) 
4 

Sec A 
Eg. l Cc11 is discovered by.. .... . .. .. . ... . .. . . . .., .. ... .. ... . ..... ..... .. ... ... 
( A  Rudolf V~rcho, B Robcrt Hook. C Shlieden D. Theodar Shawn) 

(2) 
1 

(2) 
1 

APPLICATION 

l Mark 

SKILL I 

(3) 
1 

(3) 
l ' 

1(3) 6(7) 7( 10) 

(2) 

(2) 
1 

(2) 
3 

(1) 
1 1  

(1) 
1 2  

'OTAL 

(8) 
6 

( 2 )  
1 

(6)  
J 

( 3  ) 
2 

(4) 
3 

( 2 )  
1 

(25) 
17 

17(25) 

O S E O S E O S E O S E  

(2) 

(2) 
1 

(2) 

3(5) 



Sec.B 
Eg:2 Briefly explain the function of a neuron ? 

sec C. 
Eg.3 Sketch a diagram of animal cell and Labcl the following parts 

2 Marks 

4 Marks 

a) Nuclcus 
b) Nuclcouls 

C) Cytoplasm 
d) Mitochondrca 

2.5.4 Scoring key 

A scoring Key should be prepared after preparing the question. This will act as a guideline for 
scoring the responses of learners, the scoring key should includes question numbers, value points and 
marks. In the case of objective type question letters representing correct answers should be given along 
with the question numbers as in figure. 12 

And value point should be given against each question. 

Sec. A. 

Fig 12. Format of scoring Key for Objective type items 

Sec. B 

Question Numbers 

Answers 

Marks 

Q.No: Value points 

- - 

1 2  

P P 

Scoring procedure is discussed in detail in unit 7 of this Block. 

Check your progress 4. 

3 

P - P - 

 hit are the major aspects to be consideredfor kveloping a yue~ion paper. 

Notes : a) Space is given for your answer 
b) Compare your answer with the one given at the end of this unit. 

4 

P P 

5 6 8 7 9 

> 

10 



2.6 LET US SUM UP 

In this unit WC havc discussed phascs of testing . typcs of test itcnls. plnnning for I ~ I ~ I I ~  ; I I I ~  

prcpairing a tcst qucslio~~ papcr. Thc passcs of tcsti~~ginvolvcs thc following phascs. 

i Planning for tcsting 
ii) Dcsign of the tcsl 
iii) Developing a tcst 
iv) Administering the test. 
V) Communication of the test result. 

The major types of test itcms arc : 

b 

1) Selection type - multiple choice, true or falsc and matching - type. 
ii) Supply type - completion type, Short essay, & essay. 

+ Planning for testing involves what is to bc listcd. Spccify course contest and abjccti\cs. and sclcclion of 
appropriatc item formalcs. 

Preparation of test question papcr involves fixing of instructional objcctivcs. bluc prinl, 
formulation of questions and scoring key. 

Check your Progress - Possible answers 

I .  Phases of testing involves planning for testing, designing the test, clevelupitig the test, 
udminis.truting the test, und communication of the t e ~ t  resuli. In planning phu.se in~truc~ionul 
objectives, e-vpeded learning outcomes unrl provision for remedial rvurk shoulrl he plrrntrccl. 

2. The items come under two categories such us selection type item for+ruts utid sul)p(v type itcnt 
formuts. Selection type involves multiplc choice items, true or falsc items uncl mrrtcltiling t.)y)e 
items supply type involves completion type items, short answer type items and asuy type items. 

L- .- 
3. Major uspeds of planning are specificution of course content the objective an0 .sele~*tion of 

appropriate item format selection of item format will depend on the contest area, purpose of the 
test and duration of the test. 

d. Listing of instructional objectives is thefirst step in thepreparation o,fa ted. The rlevdo/~ment 
of blueprint comes n& to this. in order to develop the blueprint weighatuge should he ussigtietl 
to content. Objedives, (Iifficulty level and type of questions (items). Formulutiorr c$rlrrestiorr itr 
simple, clear language is utiothcr uspects ($a test question paper. Prej~urutiorr of.rc.oring kqy 
/or the cvuluution oftlie correct unsr ver is the final aspect in the deve/O[Jtnflt c$u lc\1 i/irc.\l iorr 
paper. 



UNIT.3 SELF REPORTING TECHNIQUES 

Contents 

3.0 Objectives 

3 .1  Introduction 

3 .3  Inventories 

3.3.1 Meaning of inventory 
3 .3 .2  Developing an invelltory 

3 .4  . Questionnaire 

3 .4 .1  forms of a questionnaire 
3 .4 .2  Developing a questionnaire 

3.5 Opinionnaire 

3.5.1 Opinionnaire - Meaning 
3.5.2 Developing an Opinionnairc 

3 . 6  Check list 

3.6.1 Checklist - Meaning 
3.6.2 developing a checklist 

3.7 Let us sum up. 

3.0 OBJECTIVES 

Apart from the usual achievement tests, other testing techniques are also use to evaluat: many 
other aspects, of pupils. In this unit we will see the major self reporting techniques meant for a::cssing 
various behaviors of children. This includes inventories Questionnaire, Opinionnaire and check 1':;ts. At 
the end of this unit you will be able to: 

* interpret the meaning of self reporting techniques. 
* idenhfy the Qpes of inventories. 
* develop and uses an inventory. 
* develop and use a questionnaire. 
* develop and use checklist. 

3.1 MTRODUCTION 

l 
Test of the usual type Illay not senrc all purl~oses of the evaluator. So. you have to kno son4c 

other evaluating techniques apart from the regular classroonl tests. The usual tcst will givc us thc 
information of achievclllcnt only. As a teacher, you should know the needs and opinions of your students. 
Usually students are hesistant to express their feelings directly to their teacher. This unit, you will get Ihc 
details of self-reporting techniques such as inventory, questionnaire, Opinionnaire and checklis . 
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3.2 SELF REPORTTNG TECHNIQUES - CONCEPT 

Tt is as the narnc indicating a tcchniquc irscd for evaluation in which thc studcnts thcn~sclvcs arc 
reporting thcir own details. The sclf-cxprcssion of thc learners, \:ould be u t i l i ~ d  through these Iccliniqiics. 
This would hclp us to undcrstand thc pcrsonncl opinions of learners in many iespccts. 

The major typc of sclf-reporting tccliniqiics arc invcntorics, Qucstionnaircs, opinIonIi:l~rc:s :111d 
chcck lists. 

WC shall have a discussion on each of Ilicsc tools 

3.3 INVENTORIES 

Thc meaning of invcntorics and its developments are discussed as follo\vs. 

3.3.1. Meaning of Inventory: 

Tnvcntorics lcad us to sclf rcvcaling of studcnts with rcgard to thcir various aspect,<. A n  Inventory 
attcnipts to iiicasure a typical bchaviour. Say for csaniplc rniisical interest inventory nttcmpls tn ilic:lsllrc 
the Icarncrs intcrcst in music. Tnvcrilorics can bc dcvclopcd and used on any particr~lar lnplc ~,clicrally 
intcrcst invcntorics arc used \vidcly to undcrstand thc prefcrcnccs of learned -;:I a parlicul;lr lIrc.1 

Whcn W C  want to collcct tlic rcspondcnt's fam~ly data, pcrsonal data. cciuc~tio~i;~l plan< could 
~n\cntorles Learner's intcrcst, att~tudc and personal~ty arc also measured uslng lntcntorlcz 'L'Q\\ Icl uq 
scc how to dcvelop an rnvcntory 

3.3.2 Developing an inventory 

Thc following points should bc born in mind. ahilc developing an invcnton 

* r)crtnc the gencr;~l and specific ohjcctivcs. 
* C'onslruction of:~pproyrinlc qrlcstions or slalc~iicnls 
C Arrangcmctil ol'qucsl~c~ns ~n app rop r i ;~~~  ordcr 
* Designs appropriate forinal. 
* Ad~ninistration of invcnloty. 

Let us see q c h  one in dctail. 

General and spccific objcctivcs 

Tlic dcfinition of objcctivcs liclps us to for~nulatc appropriate questions. on tlic h:lzlc of the 
objcctivcs. Scc the following csaniplcs. 

Eg: 'Ib collcct tlic background data of an individual. which may havc bcariny, on o c!;~ssrooni tx:l~:~\~ic~l. 

This is an exa~nplc for a gcncral objcctivc. On thc basis of this objccti\ c WC havc lo dc\ clop a scl 
of specifics objcctivcs and itcnis to gather rclcvaiit data about thc background of tlic intii\,itfllni S:I!. (or 
csamplc collcct data about physical facilities at lionic is a spccific objcctivc. 

Constriiction of appropriatc q~rcstions/Statcnicnts : You know what are the esscr.iial fcaturcs of a qt~cstioti. 
You should state the question/statc~ncnt clearly. Tt should be simple terms in undcrstandahlc manncr. 
Casc shoiild be taken not to involvc so many qi~cstions. See the following example. 

Eg, Do you like reading ticlions ? YcsINo. 

I T .  \CS do you prcfcr raiding English iictions ? Ycs/No/Undcc~dcd 



Arrangement of Questions :- The questions or statements should be arrange in appropriate groups. This 
will help the tabulation and interpretation of responses. You should arrange the questions in different 
sections or groups. Say for example in a status inventory of pupil we may have sections such as personncl 
data. So you have to arrange questions or statcments about onc aspect in the same section. 

Dcsign of format Thc fornlat of thc invcn:ory sllould bc allractivc, wcll organbed and Icgitly printcd. 
Care should bc takcn to leave cnougli spaLjng bctwccn thc lincs. An attractive format will alnays inspirc 
the learners in answering with full interest. 

Administration procedure :- Administer the inventory at the appropriate time and place. Ensure a good 
climate, while administrating it. You have to state the purpose of the inventory and directions to respond 
it, preferably in printed form along with the inventory as an introduction. See the following example. 

A health education Inventory 

Introduction 

Dear Student, 

This inventory is meant for collecting data about your views on health and hygene. Thc data 
collected through this inventory will be utilized for research purpose only and shall be kept a; secret. 

Directions for use 

(please respond to all items. If you agree with the statement put a fl mark dn A, if you are dis:lgree put a 
mark on R, and if you are un certain put mark on U. There is no time limit. 

1. Balanced diet is essential for healthy growth. AIDN 
2. Regular c.ucrcises are necessary to maintain health AIDN 
-, 
_. Contagious cliscascs can be prevcntcd by hygicnic condtions. A/D/U 

Check portr progress : l 

Bring out the meuning of inventory. Whut ure the essentiul aspects in developing an irrvetatory ? 

Notes : a) Space is given for your answer 
b) Compare your unswer with the one given ut the end ofthis unit. 
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3.1 QUESTIONNAIRE 

Questionnaire are use, to collect factual informations. They are other wise tcrmcd as ~nquiry 
forms, as they attempt to inquirc about various aspects at the givcn time. Questionnaire should pro\ ~ d c  us 
the data of the existing status of he conditions we are searching for. Now let us see the components of the 
questionnaire. 

3.4.1 Form of a questionn lire :- 

A questionnaire may 11 we two forms namely the closed form and an open form. 

Closed form :- 

Questionnaire that den ~ n d  restricted response is classed as closed form. Say for ~sample  one 
iteni requiring the responses cir icr YES or NO is a closed form. 

Eg . a. Do you like p ylng Yes/No. 
b. If yes, do you :ct enough facility for playing YesMo. 
C. Do you get CO ching from any body ? YesMo. 

This is an example for closed fc ;m question of a questionaire. 

Open form : The open for11 is just contrary to the closed form. In this type the rcposents are frcc to 
express their responses. There ; no restriction such as YesINo. see the example. 

Eg: 1. Why are you i lterested in games 
2. Give your sug cstions on students participation in the cond~ i.1 of school sports Incct 

3.4.2 Developing a Ques ionnaire 

Now, let us dscuss ho v to develop a questionnaire. We can identdy the following stcps in 
developing a questionnaire. 

* Collection of backgrou .d knowledge. 
* Define the purpose. 
* Designing of questiona rc 
* Finalization of questiol i r e .  

Let us discuss each p01 t in detail. 

Collection of back ground kno ,ledge :- You have to collect the back ground lu~o\vlcdgc about lhc 
area in whch you are going to cvelop the questionnaire. You will get necessary information through 
reading books, relevant to the arL d and also studylng other questionnaires. So you will get an overall view 
of questionaire its orgaruzation, presentation content. You can also consult experts in the relevant fields 
to gather information regardng the questionaire. 

Defining purpose :- Purpose definition is the next step in developing questionnaires. We 
can develop questionaire for different purposes. Say for example, we could dzvclop a questionnaire to 
know the causes of educational backgrounds of SC and ST students. We also can develop a qucstionairc 
for different sections of pcople namely to tcachcrs, parents and social workers, . \,hatever lcvcl \ \c choose. 
the purpose should be specified ;Ire first. 

Designing of questionnaires :- Questionnaire should be designed either in :loscd form or open -form 
or in union of closed by form an.1 open form. A questionnaire con~prises of &th closed fornl and open 
for111 in preference. The qucstiolis should bc arranged in section wise. Related pcstions should 1x given 
in the same section. The itellis should be simple, clear and precise. Now let 11s sec thc finali~ation or 
qucstannaire. 



Finalhitions of questionnaire :- After prcparing Lhc questionnaire, you should critically anal) scs cach 
items. T h s  would llclp to inake any corrections if neccssary, For tlus purpose, you should write cach itc~n 
is separate item cards. So it helps us to replace the cards or change the order and sequesnce of q.l:stions. 
After finalizing thc scquence of items, the questionnaire should be subjected to a pilot test. 

For this purpose it should be given to a very limited numbers of the population. Through t h s  
test we could understand the pitfalls of the questionnaire and the time requested to fill it up. By rcmoving 
these pitfalls, we can finalize the questionnaire. 

Check your progress 2 

What are the forms of a questionnaire ? 

m a t  are the steps in developing a questionnaire ? 

Notes : U) Space is given for your answer 
6) Compare your anmver with the one given at the end of this unit 

Opinionnairc is a form of qucstionnairc, through which wc can collcct opinions about various 
tasks. 

3.5.1 Opinionnaire - meaning 

Opinionnairc is an information from that attempts to measure belief of an individual. Rcscarchcrs 
must depend upon what people say are their beliefs and feelings. Thus we could collect and measure 
opinions. Opinion arc what people really belicve. These opinion can be measured using opinionnaire 
consisting of a number of statements. The respondents are required to mark itself their degree of ag-eement 
or dsagreement with the statements as we have seen in inventories. 

3.5.2 Developing an Opinionnaire 

Wc can identify thc following steps in dcvcloping an opinionnairc. 

* Collection of stalcments. 
* Trial test. 
* Finalizations of' opinionnaire. 

DC\ clopmcnt of an opinionnaire sharc many similarities with tcst that of the questionnalre. WC 



* 
must identify the purpose of the opinionnairc developing of as opinionnairc is collection of statements. 

Collection of statements :- A numbcr ofstatcmcnts should bc collcctcd at this stngc. Thcsc should 
bc obtained by background rcading of rclcvcnt books and articles and discussion \\.it11 cspcrts. Each 
statcnicnt should be writlcn on itclil and as in the case of qucstionnairc items. This would bc 11 rillci~ on 
itcni card as in the case of questionnaire itcms. This would help to correct thc stalcmcnls if  rcquircd. 

Trial test :- After arranging the statements, it should be administered to a limited numbcr of students, 
this test will help to eliminate confusing and incorrect statements. We also should be able to understand 
the time required to complete the tool. 

Finalization of opinionnaire :- After the trial test, we could eliminate unnecessary items. Thc numbcr 
of responses shouldbe fixed to either 3 to 5. The responses should be Like this agree /undecided /disagree 
(3 point) or strongly agrcee/agree/undcsided/disagrec/strongly disagree (5 points) 

a Strongly agree 
b. agree 
c. undecided 
d. cfisagree 
c. strongly dsagree 

Thc scale value for thc points arc as follows 

favouring 
scale value 

Opposing 
Scale valuc 

We can analyses the scalc valuc of each statcmcnt and understand lllc opinio~l of lilt pupil 

Check your progress 3 

Ilring out the mewing of un opinionnube. Whut ure the eswntial uspe~ts in tievelopirrg tin opirriorrrruire 

Notes : a) Space is givenfor your answer 

b) Compare your answer with the one given at the end of this unit. 

3.6 CHECK LIST 

Now we shall discuss the n~caning of a checklist and how to dcvclop a chcck list. 

3.61 Check list-Meaning : 

A check list means a list of behaviours or activities to which the respondent should nark his 



response by puri~i ; a rick mark against those which are there in his you may have seen ckxk lists in 
connection with ti iny application forms. See the illustration. At the end of an application f~:.m a check 
list is given (chec whether the following items were enclosed). 

1. Proof of ge 
2. Copies 01 educational qualifications. 
3. Passport k e  photograph . 
4. Income c ,rtificate. 

Here Ilic C I~cck list help you to check wlictlicr ;ill the itcms arc to bc cncloscd with thc application. 
But in chcck lisl r( sclfrcportingdata collcctioti purposc, onc 113s to report onc sclfagainsl lhc bch;i\ iours 
or activitics whicl arc listed in the check list. Now lct us see how to dcvclop a check list. 

3.6.2 Develop ng a checklist :- 

In the d c ~  elopment of a checklist also we have to collect necessary statements at first as per our 
purpose. The stat tnents should be arranged in logical order. You should administer it to a small group 
to identify the sh )rt coming and confusing items. Then you should finalize the checklist. Use, short, 
simple and clear : atement. 

see the following !lustration 

Checklis 10 know health practices. 

Directions : Listed below are a series of characteristics related to health practises. Check lhosc 
are applicable to you. (tick) mark in the relevant boxes. 

1. Takc a bathtwice daily 

2. Bru! .\es teeth after eating m 
3. Taku preventive measures to 

cert. 111 contagious disease 

4. . Use lot water for drinking 0 

Likewise vou should prepare such a list regarding any aspects of your studetns behaviours. Say 
for example check; ists can be made on a study habits, learning, activities in which they have more intcrcst. 
classroom discipl l :c and so on. 

Check your p r o p  ,.vs J 

What is the mcutl $ 1 ~  o l u  check list ? 

Notes : I Spuce is given for your ur~slver 
. ) Compure your qn.nvt.r with the one given ut the end of this unit. 



3.7 LET US SUM UP 

In this unit we have cliscussedvarious self-reporting techniques such as inventories, qucstio~lnairc, 
opiniairc and check list. 

* Inventory aims to measure prcfcrences or thc extend of any behaviour ol  an indi\.idiial 

* Questionnaire shouid givc us data of the existing status of the condillon WC arc scarching for. I t  
may have two forms closcd form and open form. 

* Opinionnaire is an information form, which is used to measure belid of an individual 

* Self - reporting checklist is used to collect necessary details of one's behaviour, by making a tick 
( ) mark to thc appropriate degree. 

Check your progress - Po.s.sihle Answwr,s 

I .  Inventory is u tool to meusure u typicul beliuvior of un individuuL It i s  utr cJL,c/iv~, I I ~ L < ) ~  04 SCIJ 
reporting. The follo~ving u.spects ure essential for the development of un it1 vetrmr~: 7Acy urc 
defining generul und sprci/ic  objective.^, con.struction of appropricrte qrre.stioti.sLstcri~~t~i~*tit.s irr 
uppropriate order., design I$ uppropriate format and ahinisiraiion of the itrvetitoq: 

2. A questionnaire has a closedform and an open form Closedfonn de;rlan(ls restrictell resl~onses 
such as Y d o .  Open form Ctemandsfree response. The following ure the s-teps in developing 
U questionnaire, They are collection of background information, defne the prrrpose, clesigning 
the questionnaire, and finalizations of a ques.tionnaire. 

3. Opinionnaire is an informution form, which uses to measure beliefof, in~/ividuuI. The ~.s.~entiul 
aspects in developing an opinionnuire are collection of statements, trial te.vt unclfi~ruli;citio~r.s r$ 

opinionnaire. 

4. A sey-reporting check list means U device through which one should report one .sc.Ifugrrin.st the 
behavious or activities which are listed in the akvice. 

Check list should be developed using the followingprocedure. Collection of necessury sfulements 
first, then arrange them to in logical order. Trial test should be done andfinalize the checklist 
for mass administration. 
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UNIT 4 OBSERVATIONAL TECIINIQIIES 

Contents 

4.1 Inlroduclion 

4.2 Observational check list. 

4.2.1 Developing an observational chcck list 

4.3 Rating scalcs 

4.3.1 Typc of rating scale 

4 .4  Anecdotal rccords 

4.4. l Fcaturcs of anecdotal rccords 
4.4 2 EITcclivc use of anecdotal rccords 

4.5 Situational tcsls 

4.5. l mcaning of situational Lest. 
4.5.2 How to conduct situalional tcsls 

4 .  Lct us sum up. 

-1.0 OBJECTIVES 

In addition to the sclf - reporting tcchniqucs, observational tcchniqucs such as lists, rating sales. 
anccdotal rccords and situational tests arc also uscd for evaluating pupils. In this unit you will scc thc 
important aspects of aforcsaid observational tcchniqucs. At thc cnd of this unit you will be abic to. 

1 dcvclop an awareness about the usc of obscnational tcchniqucs. 
* dci~clop and usc checklists for obscnation 
* dcvclop ;~nd i~sc of thc rating scalcs. 
k Idcntify thc importancc of anccdoirrl rccords. 
.F praclicc silunlional tcsls. 
* dcvclop a positivc alliludc towards obscnational Icchniquc. 

4.1 INTRODUCTION 

Obscn~ation is a natural and comnion ~ncthod to get thc sociologcal aspects of an incidcnt or 
situation. Thcrc arc spccificd observational tcchniqucs to wmake your observation and precise and correct 
what you should do is to become familiar with thosc obscn~ational tcchniqucs, which help yoc to asscss 
hour pupils. In this unit you will get the dctails of such obscrvational techniques. 

4.2 OBSERVATIONAL CHECK LIST 

In unit 3 \ \c  discussed about sclr rcprting type of chcck list. But now WC will discuss abud 
dbscnatiurtal chccL lists. Obscrvational check lists co~lsists of students (nan~c/numbcrs), their acti\ ilics 
and beha1 iors \\llicl\ iilc obscrvcr should rccord when an ilicidc~lt occurs. But in self-reporting c 11cck lisi 
UI IC  should rcport about onc sclf. This chcck list llclps us to understand Lhc important charact..risiics uf 
Icarrlers: Rut  \\c could no1 rate the quality and frcqucncy of occurrcncc of bchavior. The obs~:i.vaiional 



check list hclps to idcnlrlj tlic spcc~ficcl hcl,avior of Icarncrs. Now let us scc. l~o \ \  Icr d ~ \ c I u p  :ill 

observational checklist. 

4.2.1 Observational checklist 

WC can identify thc following stcps in devcloping a check list 

+ ldcntification of purposc 
* Collection of stalcmcnl 
* Arrangement of Stalcmcnl 
* Trail testing. 
* Finalization of tlic clicck lists. 

Itlentil'ication of Purpose - F~rst of all ,011 should ~dcntify the purpose of tlrc ci~ccl\lisl, 11: \\.ha[ 
characteristics should bc o b s c ~ c d  and rccordcd For Instance in order to study tlic hab~ts or piip~ls )ou 
should collect statements related to study habits and arrange them properly. 

Collection of statements :- Oncc, WC dclincd tlic purposc of thc checklist necessary statcni~cnts regarding 
thc topic should be collcctcd. Thcsc could bc collcctcd from the related litcraturc and d~scussion with 
exports. You can brake up the proposed beliavior so small that it also enable you to develop stnlcmcnts. 

Arrangement of statements :-Once. WC defined the purpose of the check list, ncccssar statcmcnl rc~qrding 
thc topic should bc collcctcd. Thcsc could bc collcctcd from the related lilcraiure and disc~:ssion wilh 
cxpcrls. You can brakc up thc proposed and discussion with cxpcrts. You can br;lkc up I!:,: proposed 
bchavior so small that i t  also cnablc you to develop statemcnt. The slatcmcnts sl~ould ik: alr;!nscd i n  
logical order. The rclalcd slatctncnts should bc arranged is association with oiic ;~noll~cr 'l'ti~: hcc1io1)- 
wisc grouping will help you to record obscrvation easily. 

Trail testing : A pilot administration of thc check list to a limited membcr oi'studeiits c:iii bc done. This 
will hclp us to check the appropriatcncss of thc statement and also their ordering. 

Finalization of check list :- Aftcr the pilot tcsting you should make necessary changcs i n  tlic checklist. 
Ordcring should be finali~ed and proper directions can be given as an introduction 

Lcl us scc an illustration ofobscn~ational chcck list in figure 13. 

Ilircctions : Lislcd bclow is a scrics of characteristic rclatcd to class room clisciplirlc C'i1cc.k lllosc 
characteristics which are applicable to students. 

Roll Nos of the pupils 



'i'hc obscn.cr m11sl (hrough with Ihc process ofohscn a11011 ic. HOW toobscnc, what to obsc::r\i: 

and how to rccotd rlic ohscn.alion. 

Check your progrrws I 
Whut is un nhsr*r~~~~ttinn~r/ c.lrr*ck list? H'Jtcrt urc its c*sscvt tic/ l .\tcnpsY 

Nntw : (4 ,Sp(~ce is givzn for jlour (JnsJclcgr 
h! ( ' o m p i ~ e  your nrts,rlc~r )oitlr tltp ONP g i v ~ n  ut t lrp rntl ofthis unit. 

4.3 HA'I'ING SC'AI .ES 

Rariiig scnics 1i:ivc many similar c1i;iraclcristics with clicckiists. But rating scalc h:tvc snmi. 
advantages than  c1icc.k Iisrs. 'I'hrougli chcckl~s~s \vc could idcntiry \\hdhcr a characteristic is prcciil or 
nol. Hut r;illtig sc:;~lrs hc:lp us lo find our rhc qu11(!. of rhc hc1i:ivior ;~lso 'I'lic rate (one who rcc-ord 111,-  

obscrvalioiis :I ralllig sc;~lc) should have n crucial rolc in r;itlng cc;llcs 'I'licrc arc diffcrcnt types 01' r;lt II~!:  

scales I .cl 11s scc I\ 11:11 arc ~licy 

4.3.1 ' I )  pes of r'atina scales 

' 1 '11~~ ni;llor I \  of r:iline scalcs ;ire - 

* Nt~mcrrc.;~l r;irlrig qciilc 

Cir:tplilc r:lll iig scnlc 
* i )c \cnp~~\  c ~,r:~phrc raling scalc 

a) N~~mericni rating scale :- This is thc s~lnplcr rypc of rating scalc. In this type. 21ic gi\.c.ll 
cliaractcrisr lcs arc nulnkrcd from I to 5. Eacli nunilxr rcprcscnrs I tic dcgrcc of thc gi\'cii cliar;~crcr~s~ ic:s 

IJsually ncccssar?. dirc:clio~is to lhc ratcr arc gi~icn a1 rhc hc.ginnin8 along with llic key for each d i ~ ~ l  Sa: 
Ihc follo~\,iri~ c:trnpic 

Pul a niark to tlic approprlalc nu~nhcr shouing thc cxtcnt to wh~ch the pripll 
c\hlb~ts his sk~ll 111 dra\\liip, 

Kcy I Ilnwtisfaclon. ? Hclo\\ avcr;lgc 3 avcraec 3. A b v c  avcragc 5 orilslnridin~~ 



Likc wise various aspects of a givcn characteristic could bc listcd and thc pupils's ac<l~~isirioli 01' 
thc skill can bc judged wcll. Any othcr obscrvablc bcliavioural also can be judgcd by this 

b) Graphic rating scale: In this 14.1~ of rating scalcs the ratings arc iiiadc in a grapl~ic forlii. Hcrc 
you shoirld assign somc valuc to a spccific charactcristic. A nuniber of characteristics should k usod in 
scrial ordcr This cnablcs you to constri~ct a bclia\,ioral profilc or your studcnt. 

l )lrcctio~i Sc;tlr: \.alucs ;~rc  ;trraligcd froni I to 5 !.ou c;in us\: p\illts IH'I \ \ (~~.II  111t. <.t.;rl$* 

\,;ilucs I'ut 'X '  ;it llic ;rpproprialc pl:lcc. 
1 .  How much attcntiw uas hc in Ilic class ? 

Veq attentive Attcntivc Avcragc Attentive Tnattcntivc vcr! inatlcnlr\'c 

2. Dis his answers show good organi~ation ? 

Vcr\ poor poor .Avcr;lyc ~.00d \ L'[-! ~ l i > i > < !  

?. How was tlic cspl:rnalions y.i\.z.ti ? 

I I I I 
! 2 3 4 _S 

'Too littlc A litllc Avcragc moderate adcc!un~c 

You inay makc thc lisl of a nunibcr of charactcristic likc this cxaniplc 

7'11is W I I I  hclp 11s lo incrcasc ol?/cc:li\,il! of rating Scc thc Ibllo\ving csaiiiplc 
- 

1)ircctions scalcs \,aluc.s :ire arrangcd fro111 l to S 
Put a 'X' at Ihc approprialc placcs. 

I .  Whilc answering qircstions. how was liis pc.rforn1ancc ? 

Wcll orkanircd 
I I 

Flucnlly spelt Not at all or~?rii/~-.d 
kai111ft1I l! spcl~ wit h adcqualc \\orscly s1wl1 did~i'l 
and :ill iticlusivc as-mcts ~n\,ol\.c-.s : I I I  :I~X:L>IS 

You can gct a coniplclc :rnd dclailcd descriptions ofllic \.arioits cl~arac-l~rlscl~.s ol ! O I I ~ .  S I I I ~ L ~ I ~ [ S  

Ihrou~li this type ofratin?. scalc, 

W'h(1t arcp the different 9pe.v of rtrfitrg scules ? 
Rriqqv tlcwrihe each. 

,Votr.v : a) ,Spuw is given for pour ansliper 

h! Cornp(~re your trtrs~t~c~r ~rlitlz t ~ z r  one given at t ~ r e  m d  rtf  thi.\ x r r ~ i t .  



4.4 ANECDOTAL RECORDS 

This is another type of device which helps us to rccord the behavior of our students. The behav~or 
should 1 c on specific incidents and situations but an infor~t~al settings. Say for example a studcnt in the 
library. aboratory. playground, group work could be assessed infor~~lally in such situations using this 
tool. Lct us see the important features of anecdotal records. 

4.4.1 Features of Anecdotal records 

Let us see an example to see the features of an anecdotal record. 

July 10, 1995 
9.30 a.m. 

1. Dasheen is seen at the science corner, reading articles on nature, though the regular school \vork 
has not begun. 

Ju :; 25'05 
1 1.30 am Biology (pcriod) 

2. Dasheen is found to be the only boy responding to the teachers questions of certain recent aspects 
on destruction of nature. 

July, 28'95 
12.15 p.m. 

Language pcriod 

3. Dashcell was caught reading a book on 'naturc during the language pcriod and was scnd 0111 from 
the class room. 

Interpretation : Dashccn is very interested in natural sciencc 

Recommendation : Dshccn should be encouraged to do certain projects related to nature and also to give 
more attention to other subjects. 

We shall try to anlyse the hidden features of anecdotal record from its example. 

a) It gives the description of an event with regard to its data and time, what had happened and thc 
situation in which it happened. 

b) The records arc of a series of incidents round about a particular aspccls. 

C) Each anccdutal rccords should contain a rccord of a single studnct 



d) The incident recorded should have sigmficance in the growth and development of the pupil. 

e) Intepretation and recomnlendation should be given separately at the end of the description. 

From this we could see that anecdotal records will give us a picture of the spccific bch;r\ lor's of 
a single studcnt. 

4.4.2 Effective use of Anecdotal Records 

While using thc anccdotal records you should take care of the followlitg points. 'I'llc! arc 

(i) Observe only one or two bchaviors at a timc. 
(ii) Observation should be selective. 
(iii) A guideline for observation should be prepared in advance. 
(iv) Try to collect complete details of the incident. * 
(v) Record should be collected by all the teachers. 
(vi) Enough practice and training should be given to the teachers in obscrvation ar~d ur~llng tl~c 

anecdotal records. 

C'lreck your progress 3 

Ilring out the essential features of unecrlotul recurds. 

Notes : a) Space is given for your answer 
b) Compare your answer with the one given at the enti of this unit. 

4.5 SITUATIONAL TEST 

Situational test is a form of obscwational technique which may help you to assess !.our st~ldcnts 
at spccific situations. Now \\.c sh;ill discuss tlic meaning and dctails of conducting oP a situ;~trol~al test. 

4.5.1 Meaning of situational test. 

You are familiar with situations, and you may create many artificial situations, while j,ou arc 
teaching. Say for example in ordcr to introducc respiration, an incident of death duc to fall in \vater can 
be a suitable situation. 

Learning Activity I 

Write U situation to bring out the ntc.urtirrg ofsituution. 



Votes : a) Space is given for your unsnver 

You may have answer that a situation can bc special sct up including some of the neccssrlp 
:lemcnts for the learning of a givcn idea. Along ~virh this :I situalion of your pupils towards thc ideas. 
'1y for exampie, you arc going to teach breathing in cighlh standard. you may narrate about a boy who 
k s  not know swimming. You would then ask a question. what will happcn if the boy falls in W Ilcr ? 
~ l d  what is the reason for that '? H& you should esplorc thc concept, air is necessary for breathing. 
'hus you can introduce a respiration very well. Such situations are vcry essential for meaningful lea1 ning. 
iere we shall see a different use of situation, that is its use in testing. 

You should create a situation to measure the response of your students in that situation. Here the 
tudents are unaware that they are going to be tested, and only the teacher knows the purpose of that 
ituation. So situational test is the creation of an artificial situation, in order to test certain specific 
ehaviors in specific situations. You can test the extent of honesty CO operation., leadership quiddities. 
tc of your children through this method. 

.5.2 How to conduct situational tests 

Development oTa suitable situation is the first step in conducting situational tests. It is your July 
select of devclop such suitable situations. After selecting tlic situation, you should expose your chiidrcn 

. that situation without their knowledge. You should then observe the behavior of your chldren in thc 
tuation. It is better to 0 b S e ~ e  them secretly. Say for example, you are creating a situation to test the 
onesty of selected pupils in your class. You may create the following situation to test this. You put your 
rse with full of money (you alone know the actual amount) in a corner of your class, when all the p~ipils 
tre out of the class for interval. It will appear as it was accidently fallen down. You can assign cc cain 
itdoor duties to all of the pupils, except for those who are selected to be exposed to the situation. You 
~uldallow the pupils (those who have no duties) to go into the classroom. Here you may get three typcs 
' response from your pupils. They may be. as follo\vs. 

The pupils suddenly bring your purse 10 you or to any rcsponsible pcrson 
I) The pupils took your purse for them. 
~ i )  The pupils took some money from the purse and put it at thc same place. 

From these responses you can understand the extend of honesty of your pupils. Like wise you 
n create sk i t ions  to test the leadership qualities? co-operation etc. of your pupils. You can also create 
-1ations to test creativity, and memory power of your pupils. 

Leek your progress 4 

jut are the ess~ntiul uspects in conducting U .sitrtrrtioriul test. 

tes : a) Si~uce is given for your rrnsurr 
h) (bmpure your ans>vcr 3vith tire ottc given crt the enrl of this unit. 



4.6 LET US SUM l! ' 

In this unit we ha c discussed various observational techniques such as. obsenalio~:al chccklist, 
rating scale, anecdotal records, and situational tests. 

* Observational checl list is chffercnt from that of self-reporting checklist in the scnsc that an outside 
observer marks thc Amacteristics of pupils in the checklist, instead of reporting by self. 

* Rating scales hclp I\, identify lllc cl~aractcristics present in an individual :ilong \\ith 11s qu:rnlity. 
Thcre are numcrica graphic and dcscriptivc graphing rating scalc. 

* Anecdotal rccords ; r.c uscd to collcct specific bchavioral of studcnts o n  I nlbrm:~l s ~ t  r ngs 

* Situational test pro ~ccds through de~~clopmcnt of an artificial situation. students's csposurc to 
such situations and ~bscrvation without the knowlcdgc of students. This tcst uscs to study spccilic 
behavioral at specil c situations. 

Check your Progress - PO. sible answers 

I .  Observprtwnal chec C list is a device to measure activities or of learners by an outside observes. 
The essedal step ire developing an observational checklkt are k t i f j c u t w n  of purpose, collection 

* L 
of statements, arru, !genients of statements, trial testing andfinalizatiun of the check li.st. 

2. irhere are three tjy ..S ofrutirrg .scule, such us numerical rating scu, r., gruplric. ruti:rg .s~.rrkc N I I ~  

clescriptive graphic rutirrg sculs In numericul scales numerals are used to rq)re.ser~t tlrc cvtcrrt 
of behavwr. In grg hic ruting scales values of specific characteristics ure orrcmgerl in the .sc.ulc 
In graphic descrip~ ve ruting scales vulues of specific characteristics rating scu1c.s euch point is 
described in detail. 

3. The essential featu,.es of anecotal ure the follows :- 

i) 
ii) 
iii) 
iv) 
-1. 

i) 
ii) 
iii) 

It gives description of an even with t qard  to date, time and situation. 
The record would be about a single rspect. 
Record of a single student is given. 
The recorded in formation slzoulrl be c f signi/icunce in the growth anti clo~rIo/~nrcrrt ofthe j~eople. 
The essential aspects of situutionul I ,.vts ure us follo~vs. 
Development of U suituhle situutiori. 
Expose children to such cr situution viihout their knowledge 
secret observation of pupil's uctiviti, \. 



5 7 ,\nal\ o r  I<ccords and I)oc.unjc~ilc 

5 7 1 'I>pcc of rwords and docu~ilcnlc 
5 2 2 Cuniulalive rccord 

5 3.1 Typcs of intcnliew 
i 3 2 1)cvcloping an intcrvicw sclicdulc 
i 1.3 lllt~slrativc intcrvicw schCdllle 

4 'onducl ol' inlcnfic?~ 

5 i l Gucss who technique 
i 5 . 2  Social distancc scalc 

I l l  1111s un l l  \ \c wrll SCC thc inq?ort;int in~sccllancou< lccllri~qircs whrcli arc uscl'ul tor c . \ a l ~ ~ , ~ l ~ o ~ j  + 

'I'lic~ ~nriudc anill! sir of record5 and doc~tnicnt~ I nlcr\,~cw. cocio~ilc~ry and other tcchniquc~ AI 11ic c~ltl 
ol 111 r l l i ~ l  !or1 11111 hc ablc to . 

* 
11 lcnll l! l Iic r~iajor rccords and doc\~~i~cnls.  whrch arc uscl il l  lor cvaluatton 

* ds~elol? an awarcncss about thc rclc\ancc ofullll/~ng records and documcnls for cvalu:~l~o~i 
* d~sr'nril~tialc bctwccn sln~cturcd rnrcn ~ c w  and u~istruclurcd ~tltcwten 
4 applpl, lntcn rew ccchniquc for c\ aluatron 
4 d ~ c c n ~ i i ~ n a l ~ t c  bctnccn gilcsr wlro tcclin~qtlcs and socral drslancc scalc 
4 r l  ,\ cl019 ;I pc l (11  C attrtudc to\\:~rdc u \ t ~ i v  n i~~ccl l~~nconc \cclin~qucr 

'A'c ha\ c alrcady drsc~~sscd a widc \,nric(y ol'c\.al\ialion Icchniqucs, which hclp you to assczc !,our 
p i ~ p ~  . 111 drfrcrcnt nays WC have to considcr thcsc niisccllaneoos Icchniqtlcs and tools which \-\ i l l  hclp to 
assec various aspects of our pupils also. In this unit WC will discuss niiscellaneous techniq.rcs such as 
anal: ;is of'rccnrds and documents. intcrvicn. socioincln. gllcss who tcchniqlte and social dis:ancc scalc 
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5.2 ANALYSIS OF RECORDS AND DOCUMENTS 

All of us are familiar with various types of records and documents in our educational inslitulions. 
Many of those are very much valuable as far as cducation of the students 5:e conccnicd. 
Now Icl us rnakc a records and docu~l l~~i t s  uscd 10 kccp Ilic dctails of pupils in our school. 

1,ct:rtring Activity - l 

Accorditrg to you rvhut crre tlrr ntrrjor recorr1.s utlcl clocuments which inclr~(1es /Ire cle/t:ils o/ 1)rcpils ? 

Notes : a) .Spuce is given for your uttstver 

5.2.1 Types of records and Documents 

You may have listcd tlic itc~ns such as adniission register, atten jancc rcglstcr. hcalth lcport. 
sports and games rcgistcr. Art fcstival rcgistcr, and awards and scholarship rcglstcr. 

Apart from thcsc. tlic cumul:lti\~c rccords is iuiotiicr vcry i~nportant rccosd cuntallll~lg ~nforniatton 
of pupil. 

All other docu~iients escept cumulative record are familiar to us bccausc \VC arc rcsponsiblc for 
maintaining all those documents. So you can directly gather idonnation from those records as and when 
necessary. Now we shall have a discussion on cumulative record what is it? 

5.2.2 Cumulative record 

A cumulative rccord is a valuable record of information about students. You k n o \ ~  llic tcrnl 
cuniulative stands for adding inforniation for up-dating. CVc could record v;~rious ~ypcs of in fortnation In 
this form. They are, 

Academic achicvcmcnt 
class attendance 
assignment responscs 
intelligence 
Health report 
Hobbies 
likes and dislikes 
Estra curricular activities 
performancc for aclivitics. 

Information about thcsc aspccts  ill hclp ilsc to undcrsland a  cl^ r l  colnplctcly M'c c i ~ n  \,crlf! 



this past habit on acllicvcment of any of tlic nlcntioncd aspccls and conlpare it with his recent jxrformancc 
in that aspect. A nlodcl format for cuniulati\~c rccord pcrformancc in lliat'aspcct. A modcl fornlat for 
cumulative rccord is givcn figure 13 you shall try your own fornlat also. 

"nI0A 
aau I 
eras I 

'r 
0 rr 
Y F  
E 4 
.m 3 

Fig. I4 Format 01' ;I cunlulativc rccord 



IIThat are the jJnportunt inclusions in u cumulutive record ? 

NII~LI.~ : a) SIJUCC is given for your uns~ver 
h) ( bnrl~arc your rlri.s-rvt*r ~clith the one given at the enrl of  Ill i\ r r : ~ i f .  

5.3 INTERVIEW 

We havc already ~ I S C ~ I S S C ~  IIic dcl;lils of ( ~ L I C S I ~ O I ~ I ~ ; I ~ ~ C  i n  Unil 3 .  :ntcr\.icx\ IS :-c~::~d,.r.,~l as ;l11 

or;~l qucstionnairc in xomc i nsla~iccs. YOU k~io~v 11i;11 i n  qucslionnairc onc is rcspo~~s~hlc to 111:lrk o r  1 . 1 1 ~  

tlic rcsponsc Hut inIcwic\\ is :I lilcc-10-f;lcc si~i~:~lio~i lo gatlicr rclcvanl inlbrln:~lioli I'ro~n l h i .  Il\lcr\ 1c1\ 
I~~lzrvic~v is said to hc ;I po\tcrlirl tool In g:)rhcr rclcvanl information. a1 times. \\Ilcn n u \  1ii:t.tl 11 111 

dcplli Intcwicw isvcry oscfi~l whcn wcdcal with scliool children. Thcrcarc ni:iinl! 1\10 I > p i ~ l  ~n~c rb  1c1\. 
na~ncly slr~lcturcd or formal and ansln~clurcxi or informal. We shall discuss thcsc i n  dcl:111 :v. Inllo~\s 

i.3.1 Types of interview 

First of all \VC shall discuss slruclurcd of forlnal type ofintcn'ic\v. 

Stnrcturecl interview 

Strocturcd or formal intct'\ic:u riic;~ns inlcn,ic\\-ine, wilh a wrillcn sc'lic-tl~~!c' I l ; r L ~  <clir<i~~lc: 
O ~ I ~ . ; I I I S  all Ilic qucslions to hc ;iskcd 10 tlic inlcn ic\\ Scc such a writtcn scIicdul<* or Iorll>;:l \ \  11: y:~~ilc lhc 
: ntcw~cwcr to conduct ~l ic  inlcn icu. Sincc all ~ h c  questions arc prcdclcrn~incd. \cc ci~n c;iII I: ;I:. SI rc~i.lt~rcd 
\)r  lbrnial, 

'I'hc qucsrions i n  Il~c schcdulc c:rn bc of ~ u o  lypcs nan~cly an opcn-forni:~~ :~ntl a closcti Ihrtii An 
0pc.n form qi~cstion or open cndcd qucslion Incans a qucslion that rcquircd rcsponsc i n  doplli Say for 
i>\;~mplc, you want to know IIIC rcsponsc of your sludcnls about thc usc orpcsticidcs Yott can I'r;~nic yolrr 
t!~~cstion as follows 

I <  11ic usc of p,.lic,~th. I1:1rml'11l or I ~ ; I I I I I I ~ : W  " 



'I'his IS :I closed-rorln qwcstion Sn. closed for111 qucslioll rcqtlircs rcslrictcd rcsponscs Sac.-l) 

qllcslions s i l l  y1\,1: only s t l~rf icial  infnr11,ai 1011 (-)pc11 for111 qllcstions will provi& in depth i::fnr~r:~t ion 

Ilnstr~ictt~rcd or iniorlnal typ. in~crvicw is advilntagcoes Ihnn thc unstncturcd typ. :IS i l  gives 
a&qw!c ini~rnmaiion in &plh 

5=.7,2 I?eve!r?ping 2n Interview s r h e d ! ! ! ~  

1nlcrvic.w schcdulc is ihc wriltcn forln;lt oi' I ~ C I I I S  10 hc :~skcd to [hr. i~itcrvic\~ccs 

1,eurning Ai~tivity - 2 

In ynur onininn. \r.itut points art? tn he c-nnsirlrvs ,vhilt. dcvc.lrying un interview schedule 1 

Yorl m;r! ~ ; I I L ;  written thal [he iollo\vlng pn111ts :VC in hc co~is~dcrcd while developing .I scl~rll~ilc 
'Tlicy arc iisin!, ihc topic franiing qucstinlis 2nd dcicrtliin~n~~ the ~ i ~ ~ ~ i i h c r  and t y p  of q!~csiio~is 

Firs1 of a11 I\C slioi~ld identify the purpose oflhc intcrvicw. 'I'hi~s you should 17s thc fonn;~l of 111c 
schcdulc. Hcrc iorninl means thc numbcr oiopcn-iorin and closcd-ionn ofqucstions and somc intrduc:.tory 
qicstions. The 1nlr4uclory qirestions wviII help to cslablish a report bclwecn intcnriewer and intcn.ic\vcc 
Then you shoirld rranic qircstions in ordcr to satisfy the purpose of the intcniewv. While iraming thc 
questions you shn~~ ld  M r  in mind the folln\\,ins asFcts 

1) Tl~c  q o c ~ l ~ o n ~  should bc simplr, clcar and strnl~ht innvnrd 
11) Q r~c~ l ln l i~  <Iio\lld not contain long arid conit~cltlg F ~ : I ~ C ~ C I ~ I F  

111) one qrl~\<tlnli shotrld contain 0111: onc : I F ~ P C ~  

11 ) Q I I ~ F I I ~ I I ~  <hnllld he ~tatccj clcarl~ 

Ailcr ir;lrnl~ig qrlcsi ions, yoir should arrange IIic~ii in logical ordcr An illistration for an tntc.r\.lc:\\ 
schcdulc is p,i\.ctr :I< in l ln \~s  



A n  i!ilCrvicw sc!icdulc !Q knew !lit; a!!r;lc!lcvl o!' . I)!I~)I~s . towards 'I'V pro:~,ro!n~tlcc 

1 Wliat IS )OLIT ri3liic 
7 I n  uh~cli clacc arc !ot~ stuc!~tng ') 
3 Hob\ \.many rnc~iihr S arc' 1I~c1.c 111 ) O L I ~  I I O ~ I S C  ') 

4 Do you liavc a 'I'V s a  at ?our kousc " 
5 Do you sec all llie Malayalam Progran~nlcs '7 

6 Do you see programmes In orlicr lang~~agcs '7 
7 
I .  

(a) What 1ypc of prograninlc do you prcfcr most ? 
(b) Wliv ') 

X.  a) Which cllatlncl programme do !o11 prcl'cr niosl ? 
b) WIiv '! 

1) How much tinlc clo \oa sl~cnd to natch 'I'V cben &v '' 
l0 (a) I)o 1011 t111nk that uatc111ng'l'V programmes is very csscnllal " 

(b) Whv ') 

I I (a) Do you feel any harm due to ~a l ch ing  TV prograninics ' l  

(h) Whv '1 

12. How much time do vou sfxnd ror sl!~~.Iving al home '? 

I ?  (a) 110 'I'V I3rograninics ncgall\ t'l? arccl your studyrng '' 
(h) Wht 

I J (a) 110 ~ O I I  11111ik lli:~t n:~Ic1111i~~ I 'V t111l lhc1l11:1lc your slt~d? I I I ~  

(b) Hot\ ' J  W111 " 

15 Do you hnvc n n v  stxcial s~~.yf,cslion< rc!;arding 'l'V programnlcs ' J  

Now we shall sec hob\ to conducl an lnlcwicw '? 

5.3.4 Conduct of interview 

Conduct ol' Inlcrblcw is a sk~lllill act~v~ty Y O ~ I  sllollld follo r ccl-t,~~ n gir lilc'l ln17c !o znndur 
~ n t c n  ICW I'hcsc gt~~dcllncs arc P,I\CII klow 

i ) Creatc a fricndly cn~ironmc.nt Ior thc conduct of intcrvicw. 
11) Consider sludcnt's responses patiently 
i i ~ )  Do not sl1owf an authoritalian attitude. 
I V )  Give cnough rcslxcl to ~ h c  intcwicwcc. 
v 1 h not coinpcl intcwicwcc to give ans\\crs as you wish. 
c i )  Arguments wit h intcvicwcc should bc avoidcd. 
vii) Givc positive commcnts and congratulalc intcrvicw for their good rcslwnscs 

l'hcse arc thc p in ts  to Iw Iwrnc 111 1n1nd nl i~lc conducting an Inten let\ I ltc~c !w!n!< U 111 ltcl 
\ ou to co~idt~cl thc Intcn I ~ I I  CLICCCFFI\II I! 
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Check your progress. 2 

Discuss how you ~vil l  rlevelop un infervicrv .sche(lrrI~. 

Notes : U) S~UCCC is given fur your urrswer 
b) Cornpure your uns7vt.r ~ i f l r  the one given ut fhc end of this unit. 

5.4 SOCIOMETRY 

Socionlatric techniques are uscd to dcscribc thc sbcial relationships of an individual in a group 
and among thc rile~nbcrs of thc group. So sociometq is a techniquc to dcscribc acccptance or rcjcction of 
individuals among a group. You arc familiar with occasions whcn we ask for student's acceptancc to clcct 
a leader or reprcscntativc of a class. Sociometric techniquc will hclp you 10 idcniify level of accepbnce of 
ach student in your class. Now let us sec how to conduct sociomctry. 

-1.4.1 Conducting sociomatry. 

Sociomatry involves a systematic procedure. Now, we will sce the details of the procedure. The 
.rst step is to identify the acceptance of students in thc classroom. 

dentification of acceptance lcvel of students : 

In order to identify the acceptance level of studcnls, you should collect options of every studcnl 
mut all other students. You should collect optlons of every sludcnt about all other studcnts. For instance. 
hen a class leader is nccdcd for class you have to use special type of choice forms. Special types of fornis 
kouldbe designed for collecting the options of the studcnts. A choice form should include provision for 
aking three choices namely, first choice, second choice, and third choice. You should direct your 
.dents to mark their choice according to the preference to his or her classmates. The choice forni 
~ u l d  be a piece of paper bearing space to write prefcrcncc, as shown in figure - 15. 

.. ................ 
I choice .................. .. ...................................................... 
11 choice ............................................................................ 
I11 clioicc.. ......................................................................... 

Fig. l5 A model choice form 

You should give necessary instructions to students about how to mark their preferences on tlic 
:e forms, well before giving the choice forms. 

The second stcp sociomatry is scoring of choicc forllis 



Scoring of choice forms 

You should follow a definite scoring procedure to keep nuximun? objectivity. No\\.. !.,HI 11a\.c all 
forms duly filled in by your students. So let us sec how to find out the niost prcfcrrcci :tticl 1l1c lcast 
preferred students in your class. 

The simplest scorlng procedure IS to count the number of times an ~nc;~\,~du:ll ~tudcti! ts clioscn 
regardless of the order of choice. But this will not give much objectivity. So let us try anotticr proccdurc 
for scoring. 

You should give convenient points to each choice. Such as, three points to first choice, tow 
points to second choice and one point to third choice. The student who gets maximum score \\.ill bc the 
most preferred one in the most preferred individual in a group is termedas the 'star' and the lcast preferred 
one in the group is termed as 'neglectce'. An individual who does not choose any body is tcrmcd as an 
'isolate'. Now we shall see the final step of sociomctry, namely the graphical rcprcscntation ofsociomatric 
data. 

Grphical presentation of sociornatric data 

Now we have the score of sociomatry with the help of whch, we could construct a very spccial 
type of graph namely, the 'sociogram'. This graph will help you to i d e n w  the various choice preferences 
of your students and the starts, ' neglects', 'isolates'. We shall see the details of preparing a sociogram as 
follows. 

5.4.2 Sociogram 

We have already seen that sociograni is the graphical or symbolic rcprcscnt;ltlon or soclomatrlc 
data. So, first of all we shall sec the various synibols that can be used in sociogrnni 

Sy~nbols in a sociogram. 

The important syliibols used for constructing sociogram are provided in ligurcs I0 to 2.7 

1. Symbols for boys and girls. 

Figure 16. Symbol for boys and girls 

2.  The sylnbol can bc use to represent a particular individual by wriiing Ii~s/licr namc ~\.itliin thc 
symbol 

U 

Fig. 17. Symbol for a particular individual 

Alice 0 
.One way relationship between similar sex 

Q-@ 
Fig. 1 X One way relationship between boys and girls 



Fig 20. 
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Mini 1 M a y  0 0 
Fig. 19.Mutual rcl:1tioasl11p~~tivcc11 

One way choice between sexes 

and girls 

6. Mutual relation between sexes 
A 

U 
Fig.2 1. Mutual relations between sexes. 

7. Small sub-groups with rnutwl :ad OIIC W). ch 

Fig.22 Choicc within sub-groups 

8. Sub group ivitll leutual and one way choiccs l r lacc l~  scscs, 

Fig.23. Choices in sub-groups with both the sexes W 

These arc the various symbols that can be u r d  to constluct a socioyam Now, we sl~all scc ho~v 
to construct a sociogram. 

Constructing a sociogra~n 

Swiogram is in circular form. Thcrc can bc thrcc circlcs. Drawn one oubide another Tllc 
innermost circle involves the 'stars' the more away from the inner circle the less prefensd are thr studcnts, 
The isolated and the ncgletless are seen outside the outer circlc A model saciogram is given in figure 24 



('heck pour progress. 3. 

U/lrut are the e.ssentiu/ stcp.~ in corrrlucling sociomrtrp. 

Notes : a) Spuce is given for your answer 

b) Compare your answer with the one given at the etill of tlris urrif. 



WC liavc discussed sociomc~r!. and no\\ WC arc. going In disc~lss two ollicr tools OT SW oIogic:~I 
iia~urc. Tlicy arc, 
( i )  Gucss who tcchniquc: and 
i i )  Social dislancc scalc. 

First of ;l11 WC sliall disciiss tlic dclails of eucss wlio tccliniquc 

5.5.1 Guess who technique 

Ci~icss wlio tccliniquc is a simplc socio1ogic;tI nicacurciiicnt 111 this tcchniqiic pi~pils : irz ;~sk to 
wrltc tlic nanic ol ~ndi\,idual pupils o n  Ilic 1x1~1s 0 1  I Iic gi\,cii c~pl;in;itions S:,? Ibr csamplc: llic slalcmcril 
':I vclitclc 1.1scd to go undcr sca water is lcr~ncd ns ;I 's11l-i tn;1rinct. is :In c~planation for 'sub marliic' I ,~kc  
WISC onc shoiild \\ ritc thc n:inic or tlic pupil froni ;I sct o r  pculinrilics I .cl scc an csaniplc. 

I 'l'his boy I <  Iwy IS  (lic kst singer i n  t lic c'l;~ss I lc 1s :llso \-cry good in rt~iining and playing ibot hi111 
> 'I'liis girl ;ilt\:~ys quarrcls will1 boys. 
3 'I'his boy joins nilh anybody in group aclivil~cs and hclps any onc who nccds hclp. 

Likcwisc. !;oil sliould tvrilc slalcnicnts suilablc for G I C ~  pupil in your class. Many slatcmcnls 
should hc prcparcd Tor cach pupil. 

1.r~rrrrriny .~lclic~if~: I?. 

Il i i k  s t~ i f~ rnr t r f . ~  suitl/hlf~ for  IN^ C!/ jlour p~(lril.\. 

 not^*.% : ( 4 )  Sparv is  ~.ivcvrfnr your ~~n.vtt~c.r 

Now tvc sliall discuss the scoring process in a gucss who tcchniqttc. The scoring proccditrc is 
~implc. You should givc one plus point )+l) for cach good quality markcd against apupil and a ncgarivc 
pint  (-'I) should bc givcn 10 cach Mquality. Then you should add all thc plus scarcs a d  all t %c eminus 
scorcs. Thc ncgati\.c scorcs arc Ihcn subslraclcd l'ram thc poscorcs arc thcn sabstraclcd from thc. psltcw 
scorcs obtained. 'l'lic pupils getting higlicsl scorc Ii;t\,c mauinium good qual~tics and tlmc who k i  I In\\c.t 
ccorc ha\;c iiiiii~mu 111 ?,ood qualities. 

5.5.2. Social !)istanre Scwle 

Social tl1~1;iiicc I S  as naiiic iiidic;ilcc; a dc\ ICC to mcasurc social d~c;taiicc Hcrc, walc dir\;~ilcc 
iiic;tns. IIw cxlc~id or dcgrcc lo uhich ail tiidib~du:~l or :I group 01' ~nd~v~dual IS acccptcd or rclcctcd t\\ 
:\n~tIier I I I ~ I \  id11 1 1  nr :I yroi~p SO lhcs tcchnlquc \ k i l l  hclp i s  4 0  rcal~/c Ihc rclaltonsh~pbetwccn ~ndivcdi~nl.; 



and between groups in a class. Since this device measure the degree of relation. i t  liclps to undcrstand 
IC acceptance on rejection among students in a class. The relation ship betwcen studcnls can bc tlirce types 

Such as, coll~pletc acccptancc rclationship should bc intilllate and info.-mal. In  1>:1rt1:11 ilcccpt;lncc 
relationship should be formal and in rejection there will not be any relatiofiships. The difkrence bct~vccn 

T .  these hree types of relationships can be more clear through the following statcmcnts 

1) I would llke to have t h s  one as my best friend (Complete acceptance) 
ii) Is would not mind sitting near this fellow (partial acceptance) 
iii) I wish this boy were not in my class (rejection) 

Such statement should be developed and used to measure social &stance between your students. 
You S ould ask your students to write the name of students as each one considcrs otlicrs. against each 
statc~i :nt. You sliould undcrstand the rclationship by consolidating and analysis of responses of all 
studc: S in the class. 

C'h rdi pour progress -1. 

Whut is the guess who technique ?And how does it differ from social clistunce sculc ? 

Notes : a) ,Spuce is given for your answer 
Compare your unswer with the one given at the end of this unit. 

- 
A. 

5.6 LET US SUM UP 

In this unit WC liavc discussed ~niscclla~icous lech~iiqucs for evolution sucli as. Anal! sis of rccords 
and dc -umcnts, i n t en ic~ :  Socionlatry and otlicr tcchniqucs. 

* An ,lysis of records and docu~ilcnls provides inforlimtion about attendances. acadcln~c acl~reic~iic~ll, 
prc :ress in achievement In CO curricular activities, health hobbies. 

* Inl rview provides valuable information in depth, interview can be of tvra types namcly structures and 
un .tructured with respect to the topic and interviewee. 

* So tometry is a technique to study social relationship, acceptance or rejcction among ~ndividuals. 
So :ogram is the graphical representation of sociometric data. 

* 0 1  :r tcchniqucs such as gucss who technique helps to identify individuals posscssing ~narilnilm 
go l qualities. Social distance scale hclps to nlcasure the degree OS acccptancc or rcjcction. 
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Check Your Progress - Possible Answers. 

1. The important inclusions in a cumulative record are academic achievement, class atrcndulrce, 
assignment responses, intelligence health report, hobbies l i k a  and dislikes, extra curricular adivities, 
and vocational preference. 

2. I n  order to develop an interview schedule, the follo~vingpoints should be taken into cons. rleration. 
The purpose of interview should be token into consideration. The purpose of interview shoull he 
fuced at first. The format of the schedule shoulj be selected. The questions should be short, 
simple, clear and stright forward Each questions should contain U single aspect only. 

3. Sociomatry should include the follorving uspects. 

i) Identification of ucceptunce levels of pupil. 

ii) Olptit)ns of euch s-tudmts about other stutlenb ure coNected. 
i i i) preparution of choice forms 
iv) Scoring of choice forms 

v) Identiificution of stars, isolates and neglectees. 
vi) Prepurution of sociogram. 

4. Gitess who techniques is a simple sociological meusurement is which the students are crsketl to 
name u student on the basis of certain peculiuritia. From the total score i t  is easy to idenrifj* tlrosct 
who possess musimum good qualities in thc cltrss. 

But social dis$atlce scale is a measure to identify the degree of ucceptunce or rejection of rrrck 
student in a class. Suituble statements representing complete acceptunce, and rejection shoull hc 
developed to the given statements. 



UNIT 6 CASE STUDY 

Contents 

G l Introduction 

G .  2 Case Study - the conccpt 

6.2.1 Identification of a casc 

6.3 Steps in a casc study 

0 .  Esscntial aspccts of a casc study 

6.5 Casc Study - An illustration 

0.6 Let us sum up. 

6.0 OBJECTIVES 

'Case Study' is entircly anew form of evaluation, which is not usunlly practiccd in out schools 
In this unit we will see the important aspccts of a 'casc study'. This incluclcs the stcps in\.ol\.cd in casc 
study and how to conduct a casc study. At the cnd of this unit you will bc able io : 

* interpret the mcaning of casc study 
* idcntify the steps involved in case study 
* develop a positive attitude towards conducting case study 
* conduct case study for evaluation 

6.1 INTRODUCTION 

The 'case' we shall.d~scuss in this unit is entirely different from the 'case' we uscd i 11 our spokcn 
language. The 'case' ofcoursc is linked with a person, a group of an inst:~ution. Casc stud!. luay bc 
unfr~miliar part of educational evaluation. In this unit we shall dscuss the nlcaning of c;~sc srud: stcps 
involved in case study, how to conduct a casc study and the uses of casc study. All tl~csc aspccts arc 
discussed in dctail'in this unit. 

6.2 CASE STUDY - THE CONCEPT 

We have already discussed Wcrent types of evaluation techniques. Case study is another tcchniquc 
for evaluation. Now, let us see what is a case and then the details of case study. 

A 'case' may be an individual or a group of individuals, or an instic-~tion. as tllc sul?lect for thc 
study. Case study is the intensive analysis of a case. Casc is the center of the cast stud). As \\c arc nlorc 
concerned about teaching, \VC can usc a singlc individual or a group of indi\,.~luals ,is a casc 

6.2.1 IDENTIFICATION OF A CASE 

In order to idcnlify an individual as a case, you should observe hin; thoroughly. wlicthcr he is 
d~splaying any symptoms requiring special attcntion. If he is showing any symptoms requiring spccial 
attcntion, then we could consider his as casc. Thcsc symptoms involve serious problcn~s sucll as isolation, 
undcr achievcmcnl, mal adjustmcnls. inactivity, hypcr activity etc. 



1x1 us d~sci~ss I hcsc symptoms in dctial so lhal you can Iocalc 'cascs' casi ly. 

Isolation : 

You know that, man is a social :~nin~al I:,vcry ;1n11ii;11 Icading a social lik will Ij,t\,c posil~\.c 
intcraclion with the mcmbcrs of its cotiini~~nity. A pcrsori \\l10 has ucry wmk conncc~ions \ v ~ l l i  ollicr 
mctnbcrs of lhc socicty can bc lcrnicd as a n  isolnlcd pcrsorl Satiic lypc of isolation can bc sccn irmonl: 
school cliildrcn also. (WC disciisscd isolaks in [I 5. scc.4) you liavc to idcntify such p~pi l s .  

Uncler nchievcmcnt : 

Yoii n i q  hc fatniliar with thc lcrni acliicvcmcnl. Acliicvctiicnl incans lcvcl of pcrTorniancc of 
individual in any lypc of testing. IJsually ;I tcaclicr u i l l  linvc cspcct;rlion ahoi~l lhc acliievctilcnl ofcacIl 
of his sludcnts. A slr~dcnt who is unahlc to ac:hicuc uplo this cspcclcd Icvcl of pcrforniancc though lldsllc g. 

is ahlc to ilcliicvc 11p1o thi11 Icvcl is (crtnC.tl ; )S i111 ~l~~dcracliicvcr. you slio~~ld Iocatc tlic 1111dcr : ~ C ~ I ~ C \ C I . S  

also 

You knot1 \vli:~l is adj\rslmcnl, h.l;~I;~c!lust~:~c'nt in cli~ssroom mc;~ns. i11;lbilily to ;~Jjusl in r ~ l ; l s s ~ ~ ~ o ~ ~ ~  
situalions. 'I'licsc include adjustmenl prohlc~ils i n  sitting in thc clrlssroom. In doing lcarnrng act~villcs 
working with olhcrs. ctc. So. any ma la~ i~s l cd  child can hc localcd imiiicdintcly.. 

Inactivity 

(31 r  class rooms arc or hctcrogcnous n;tturc. So, pupils uilh diUcrcncc in abilitic\ call hc. seen 
such class. Certain studcnls niay hc vcr?, active. and rarcl!. one or I N O  inacti\,c pupils also ,:In k sccn 
You should idcntiry sucli incactivc pupils 

Hyperactivity is just opposite of ~nactivily. A hy~ract ivc pupil will c r a t e  problcnis I W I ~  insldc 
and outside thc class room Such a pupil can not cngagc in an activity patiently. Hc always .ic.c.ms to k. 
disturhcd and \v\.ill t n  to disturh othcrs. Such ti~lxmctivc pupils must hc idcnlificd. 

'Thcsc arc thc major ciics to identify :I casc Hcforc WC pass on 10 slcp5 in a casc slu* you sliollld 
chcck your progrcss of study. 

Check your progress - I 

Notes : U) .Spuce is givcvt , / r w  your lins)tr(#r 
h) Ci,rnpure your rm.cqtlc*r wit11 the nnc givm tjt the entl of this unit. 



6.3 STEPS IN CASE STUDY 

Now we shall discuss tllc various stcps in casc study. WC havc alrcady discussed ho\\, to locatc 
case in your class room. Suppose, you idcntificd a case, what will be you1 ncst stcp ? 

Learning Activity I 

According to you, what steps should involves in a case study 

Notes : a) Space is given for your answer 

You 11uy suggcst collection of information, analysis of information and suggcs~~o~ls on 11ic ba 
of thc available information arc thc stcps in a cascs study, aftcr identification of thc casc. So n:~(urall! 11: 
first stcp in a case study is locating thc casc. 

1. Locating a case : 

Locating a casc is otherwise tcrmcd as identifying a case. We havc alrcady seen tllc ncccssa. 
sues for identification of a case in sub sec. 6.2.1. 

Once you know thc synlptonls of those who need special attention, then idcntification proccss 
very easy. What you should do is to observc your pupils closely. Naturally thc following qucsdons \v 
arise, what should be obscrvcd '? Whcn to observc ? and how to observe ? 

Observing a child is an easy job. But the thing important is that your obse;-\,ation must 
systematic. You should first of all dccidc what to be obscrvcd. You should obscnc spccial or cscccptio~. 
activities and serious problen~s. In ordcr to knowr thcsc you havc to observ:: various actit,itics of studcn 
both inside and outside thc class room and thcir achievement in curricular an CO curricular activilics. 

You should keep a record of all pupils. This should involve thcir grades in csan~inations, r 
curricular activities, their spccial interest or lack of interest. Cumulative record (5.2.2 of Lhis Block) \v1 

help you to locate the probable 'case' 

2. Collection of information : 

Collection of rclevant inforn~ation or data is very crucial as far .IS casc stud! is concerned 
ordcr to gct rclcvant information you should considcr thc following poinls : 



order to get ~ C I C V ~ I I I I  inforniation you should considcr thc follotvine poi~ils 

1 .  Survcy of available soiirccs of infor~nal ion and 
2 .  Scckine, additional infor~iiat~on i f  ncccss;trl\: 

Sur~cy of 11ic soilrccs or infor11i;rtion will Iiclp lo collcct rclcv;lnl d;ila casily 'l'hc 11i;ijor 
soiirccs of informat~on about a casc arc obscn.aIion, informal Icsting. st udcn~'s pcrsonal foldcr a~id  records 
kcpt by thc tmchcr 

Additional information about pupil's family history, physical and ititcllcctial abilidcs: emotional 
patlcrns, nccds intcrcsts and adji~stmcnl problcms: can bc obtaincd by intcrvicwing faniily niembcrs and 
class niatcs 

So. Observation and intcrvicw will  hclp you to collcct rclc~anl data of a casc. 11 11cccssaT. 
appropriate tcsls/sclf - rcport also arc to hc cotidiiclcd. 

Y ~ I I  W I I I  gcl 3 clc;\r picllirc ~ I ' S I I I C ~ Z I I I ' S  proI~Ic111 l>> ;111;11y/.11ig tlic C O I I C C I C ~  i~ili)rni;lli(tti  ( 111 111(- 

b s i s  of tli~s. ~ O I I  slioi~ld fortiiillalc ;I liypolIh:s~s ;11>0111 ~Iic prohl~~ii.  H y  pthcsis is a lc~ltalivc ~olt111011 ol 
an idcnlilicd prohlcm. ~ ~ h i c l i  can bc lcstcd and vcrilicd. WC shall sec at1 cwa~nplc to ~nakc i l  clcar ;lhor~l 
Ibrmulat~on of hypollicsis. 

Rajcsh is sccn in altcnti~c and rcstlcss in class room and hc is not ablc 10 conccnlratc ill  l ~ ~ r ~ l i n g  
activities. Frorn tlic collcctcd information i I  is clcar Ilic Rajcsh has ccrtain problcnis at his honic . trcatmcnl 
on tcaclicrs also causc adjustment problcms. So brokcn holnc cnvironmcnt and unsuitable attitudc of 
tcaclicrs causc dcfcctivc leanling. 

Likc ~ I S C  you should niakc hypollicsis of yoilr studcnl's problc~ns 011 Ihc basis of tlic idctil~ficd 
sylllplonls. 

Str~tcr u h.ypnthesis/or U c.u.ve felt in your tauching l&*. 

 note.^ : (1) Sl~ucc is given for your unstvcr 
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4. Design an0 '1.1-yout of Remedial programme. 

Oticc ?oil h)pothcsise thc problcm of your students. you shol~ld dcsign and try 0111 ncccssan 
rcmcd~al programmes to solve thc problcms 

Hcmcd~al programme for c;~cli ind~\,~dual pupil slioriltl I Y  (lill~crc~i~ fro111 onc anollicr, :!K c;lr.li ant. 

h;ls tl1llcr~~!?1 ~>rot>lr.rns :tnd d1ll~crc111 pro!*r:llilnic ror d~llcretil ( . .~scs 



Firslly. you slioold know tlic child co~~iplc~cly incltlding his person~icl ah~litics Itllcrcsls IilrniI! 
liiston and his proh1c.m~. 

Sccondly you should orgnni~c :tdcqu;tlc counselling scssions u 1;4 tllc p~ipi! l k,t.t- : : ~ ~ I I I I S C I I I I I ~  

~nvolvcs aiggcstion and approval of nc.ccssar?/ guidclincs of ovcrcomc Ill,: prohlcn-is 

Thirdly, you should arrangc ccrtain practical activilics to hclp your sludcnts lo n\ i'rsotnc Ihc~r 
dificillties. Such activities includcprovision Tor parlicipaling in groupxlivitics. programnics 10 o\ crcolnc 
forgclting. arrongemcnts to avoid scaling problcms. and programmes to iniprovc study Iiahlts. 

'rhc inosl irnporlanl thing is Ilia1 you havc to dcsign such progratiilncs on ~ l ic  hasis of Il lc  

characteristics of your pupils. Now \\c shall pass of Ihc fifth slcp in tlic casc sludy, I l i i i ~  is c\aluation of 
lhc out comc. 

At this slcp you sllould c\.;~lui~lc \\hclhcr lllc programmes ilscd to o\l:rcc!tiic tli!' !?~.ol?ii '~~~s ;II .<  

cn'cctivcor not. ohscwar~on ~ s v c n  clrcctivc r'or cvaluiiting llicirprogranin~c uscd ro o\ci.c.t)!l~t. ; I  p;~rl~c-ul;~r 
problem. So i t  is csscntial to cval11:rtc hot\ Tar cfrcctivc thc progralnnic uscd \\;IS St11yx)st. :I st IICICIII IS  

with undcr achicvc~ncnl problc~ns, various rclncdial progralnnics wcrc uscd to o\.crcotnc thc prohlcn~s. 
'I'hcn you slioirld c\lalualc thc cfTcctivcncss ofthc programme. The evaluation is donc h! ohscr\:~lion and 
Icsling. Pl~rposivc obscwation will hclp you to identify i~nprovcincnts iT any is your pup11 Along \vilIi  

obscwation, tcsting also is IiclpTtrl to asscss changc in iicliicvcn~cnl. In order to kilo\\ ~ I I ( .  zIi:lngc you 
should anal\scs thc prof,rcss rcport ofllic pupil 

In all othcr l ~ p c  of prohlctns also ohscr\olton of tllc pi~pll ts, tllc Illo\l cllct [I\ , :   cc II~!I(~IIL. to 
t.\:lluatc wlicllicr tlic pup11 \\ ;l9 ahlc lo o\ crcotiic 11ic prohlc~ii 

Sonic timcs progrcss l101 Iw: upto si~!~slilclory Ic\,cl. 'I'licn you sllor~!d tlrs~?,!~ II~'\\ ~.i t~lc~li :~l  
tJro!!,r;Ininics and rccvitI~~;t~c the pro!;rcss 'l'liis c\clc \\ i l 1  bc rcpc;ilcd t i l l  you yet s:tt I S ~ : I C I O ~ \  pt-o!.*rcw 

Notu.\ : (1) ,SIJN(-P is giv~n Jor your ans~tr~r 

h) (loml>urf> your (rrt.utlcOr ~t'ith the nnr givrn ut tlz-3 r3trrl n/ thit r r r r t t .  



'I'hc 6rq lhlng to rcmernkr I \  lI1:i1 c;lsc study rill t;~kc inany nio~iths lo gel ~ l l s r a c t o ~  ?rOgrcqq 
So 11 is3 lone lcrm work and v011 sho~~ld Iw \vcll prclxlrcd Tor such ;I sludv 

3. Develop a healthy attitude: 

A licalrh! atl~tudc \\ould bc dc\elopcd for group actlvltlcs among thc ~ncnlbers In lhc class 
room You should alsocstabl~sh a rapport wtlh thc ~dcntlr~cd cazcs You wouldnot drrectly tell ll~cni 111at 
the\ ha\c so~nc ~vohlcms On Ihc r-onlr:lr\ \or1 should cncoura~~  Illcm lo takc part In Il\c rcnisdc:~l 
prograluttlc 

You cliould dcvclop rc1nccli:11 pro~r:~ni~llc wlablc for the nccd and agc Icvcl of >our pvpl I F  

Kcliicdln l programincs n I l l  h sllnplc and dlrcclcd lonardc o\crcomlng the problcnis 

S. Seek the help of other pu!,ils : 

You know that peer teachrng iz VC? clliccl~ce In casc study alco you should scck thc hclp ol 
pc[:rz ol thc cacc in  order to assrst hlm to nark oi~t rcnicd131 programmes 

l hccc arc llic rlnpnrlanl nqp-c'lc ( l i : ~ l  41nllld hC cnncldcrcd wh~lc conducl~np, cazc stl,d\ 

i L d r # r r \  .- (4) AI:J)N('c i\ g i r * ~ ~ t  f or jqour N ~ V I V I ~  

1)) f 'nmpcrrf~ ~ ~ r ~ r r r  nnslrvr with thr one given (it t h ~ p  end ofthis wit. 



licrc u c  will scc the dcl;~ils of Ilic casc study, conduclcd to sol\,, llic prnhlcin\ nl ; I  sccoi~tI:~ry 
school pupil. 'I'hc csamplc is prcsclitcd Iliro~~gli the saliic stcps WC disc1:sscd c:irlicr i l l  siih \,,(, 0 7 

1. I ~ c a t i n g  the cilse: 

Shiju is an cighlh standard pupil in tlic vcq firs1 class ilsclr Ilic tc;rcIicr liolctl 1li:11 lic \\;IS 

inattcntivc in tlic class. Alilcr licw iiiorc classcs the tcaclicr madc a close ohscrv;tlion ol SII!III ' 1 ' 1 1 ~  It-:tcli~:r 
found out that sliiju is silcnl: disintcrcstcd. inattcn~ivc and is isolalcd froin olhcr pupils N o \ \  a c.:lsc IS  

locatcd. so tlic tcaclicr dccidcd to collcct details alrout sliiju. 

2. Collection of' Infi,~.ni;rtion. 

The teacher obscrvcd thc 'case' Inore thoroughly. Along with obscrvalion ~l ic  1c:lclizr condiiclco 
an intcniew with the pupil. liis niollicr otlicr pupils in the class. and had a disci~ssion will1 otlicr tcnchcrs 

All the tcachcrs opined that Shiju was inactive and disinteresled. Hc does no1 c\cti rcsgond 
~vliilc they ask qiicstions. His classniatcs brought out thc fact Shijti had no friends in tlic cl:~ss and in any 
otlicr classcs. They also said that Shiju was 1111 willing 10 speak frccly with Lhcni. Hc al\r;~!,s sho~vcd 
shyncss whcn ollicrs tried to kccp his company. Shijds mothcr said hcis thcyowigcst of hcr cllildrcn and 
did not knotb. how to lnlk i l  h ol licr and bchavc propcrly Thc tcachcr rc~r:itidcd Ilic mol licr l h;il Sliij~l is 
n fourlccn ycar old. and lie is ablc to tnkc decisions hy liimsclf. Tlic niotilcr W:IS S I I ~ P ~ I S S ; ~  10 lw;ir I I  ;~tid 
said Shi.ju is (lie baby in Ilicir lioilic :\lid Iic is ui~;thlc to tlo ai iythi~i~ :IS I 1  i tc:iclic,r s;i~cl 

Sliiju. i n  rcspnsc 10 Ilic itiforinal intcn.ic\v said that, tlioi~gli lic 1s grown 1113 111 :IS(: :~nt l  si/c his 
parcnts and siblings coiisidcr him as a sm:~Il child. 'They arc al\vays bchind hi i l l  will1 so iil:lii!. dot1 l's So 

hc gradiially dcvclopcd into an isolatc: mainly bccausc of shyncss and co~lfiisioii :~hou~ ollicrs' rCspnscs 
towards: his behaxior. 

3. Formulation of t i  ypothesis 

A through ;~nalysis of tlic iiiforni;ltion ohtaincd rrom thcsc soorcl. I~riijg 0111 1l1i. i.lc:ir I1iclrirc o l  

sliiju's problems. tvliicli c;tii 1% li~lmllicsi/cd ;IS follows: 

l. 1)esign ant1 'l'ry out of' Hemetlial I'n,gr;lmnie :- 

Ilic tcachcr organi/cd tlic lollon ~lie rcliicdial progranim&s such .a, coiin\cl l1112 \~.<<ion I\ 1(1i ~lic 
pupil and 111s parents and practical actlvltlcs to ovcrcornc problctns of tlic pupil 

Counselling scssion rvilh tlic pupil was dircctcd towards dcvcloping his sclf coiiridrncc. 'Ikaclicr 
gavc necessary direction for Shiju's parcnts 10 trmt his as a young man and provide opporlriiiil! 10 liis sclf 
dcvclopnicnt 7b making his participate in decision making discussions ;I[ hoinc. ciilrrlsl 111s the 
rcslronsihility of ccrtaiii hoinc alTairs. aticl 10 stop scolding liis as a sninll chilil \\crc su~zcs~c'd 11) (Ilc 
tcaclicr. 



the leader of the group, once he become an active tncmbcr of a group. 

5. Evaluation of outcome. 

After few wccks the teacher evaluatcd the outco~ne of the remedal pfogrammes that hc adopted 
in his class. There was marked change in the behaviour of Shiju and his class room achievements. This 
shows that the remedial programmes helped his to ovcrcomc his problems. Evaluation was donc by 
obsewalion and achictcment test. 

The remedal progranlmes were organized for sonlc morc ti~nc to overcome the prol)lcms of 
Shiju completely. 

6.6 LET US SUM UP 

In this unit we have discussed the details of case study. Case study is in depth study of an 
individual or a group of individuals or an institution, which is termed as a 'case'. A case can be identified 
on the basis of symptoms such as isolationlunder achievement, maldjusment, inactivity, hyper activity 
etc. 

The steps in case study arc :- 

1) identification of a casc 
ii ) Collection of' information 
iii) formulation of hypothesis 
iv) design and tryout of remedial programme and 
v) evaluation of outcome. 

The essential aspects of a case study are as follows ; 

1) It is a long term study 
ii) Identification of case is important 
iii) Develop healthy attitude for group work among pupils 
iv) Dcvelopinent of suitable remedial programmes 
V) Seek help of other pupils. 

CHECK YOUR PROGRESS - POSSIBLE ANSWERS; 

I .  A case is an individual or a group of individuals or an institution, which is displaying arty 
' 

symptoms requiring special attention. The cues which help to identij) case are isolation, 
underachievement mala&ustment, inactivity and hyperactivity. 

2. There arefive steps in a case study. First step is locating or identification o fa  case, in which a 
case L located on the basis of symptoms. Collection of information is the second sz-p The 
major sources ofinformation are observation, informal testing and questioning, studentspersonul 
folder and records kept by the teacher. Formulution of hypothesis is the third sfep in tvhich 
hypothesis shoulrl be stated clearly. 1Design urrd tryout c~remediul programme is the firth step 
in which suitable remedial programmes are designed and tryout according to the syiriploms 
shown by the case. Evaluation of outcome is thefinal step, in which the teacher should evaluate 
the progress ajier trying out of remedial programme. 

3. The essential aspects in conducting a case sfudy are as follow.^: 

i )  Case study is a long term siudy. 
ii) Identifications cases are important 
iii) Health-v attitude for group work should he developed 
Iv) Remedial progrummes should be uppropriate 
v) Seek co-operatiotr of other pupils. 
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7.1 Introduction 

7.2 Scoring 

7.2.1 Scoring - conccpl 
7.2.2 Stcps in scorine 

7.3 Grading 

7.3.1 incaning of grading 
7.3.2 Bascs of grading 
7.3.3 ProccdurcoS~r:~ding 

In lhls unit DC wlII ecc (hc dctalls of another fam~liar proccss na:2,cl? ccorlnz ,111d ; I . I ~ I I I I ~  l n ~ <  
incli~dcs tlic procedurc In ecorlng and grading and thcw lniportancc At i+c cnd ol t h ~ <  un11 \ou 111  Ix. 
able to 

* Interpret thc mcaning of scoring. 
* identify the stcps in scoring. 
* State the conccpt of grading. 
* idcntify the difl'crcnt proccdurcs in grading 
* discriminate thc difl'crcnl hascs of erading. 
* dcvclop a positive :ill iludc tow;~rds erad1 ng. 

We have alrcady disctrsscd dill'crcnt tcchniqucs and tools of cvariralion Non WC sh:111 ;lisc-~~se 
thc procedurc for scoring and tlic ilnportancc of grading. 

The process of scoring involvcs dcfinitc stcps. Grading may be a ncw practicc for you In this 
unit you will get the dctails of tlic conccpl of scoring and grading. 

7.2 SCORING 

'I'hc conccpl of scorln!. and the proccdurc i n  scoring arc discilsscd dcl;lil 1xlo\v 

7.2.1 Scoring concept. 

Scoring is a vcy familiar proccss lor all of its. Scoring is thc intcgral p:lrt of I C ; I C ~ I I ~ C  ;IS i l  I S  ;I 

part of evaluation. Scoring nicans, maki~is the score of each qt~cstion to i1t.m i n  an cvaluallon 1001 YOU 
are familiar \\rith scoring ofacliicvcmcnt tcs~s. Tlic score in a test mcans. thc Iota1 scorc ohl;~incd lbr a 
particular studcnt in thal test. So scorc is thc technical tcrm for marks, and scoring i n  nssigni~lg ni:~rks to 
thc responses of individual studcnts for c;ich questions or item. In sccritlg you stioultl c\.alu:~tc the 
corrcctncss of rcsponscs of scudcnts :~c.cord~nc to qilcs~ions. givcn to llicnl 



7.2.2 Steps in scoring 

Scoring proccdurc hcgins at thc timc of'qucstion palxr sctting of an ;~cliicvcmc~it tcst 'I'hc sariic 
is thc case of scoring ofotlicr types of evaluation 1001s also. Hut. ;IS far as our daily usc is conccrncd. ir'c 
should conccntralc thc scoring of an achicvcmcnt tcst. Thc first slcp of scoring is planning. 

Planning for scoring 

You know that planning is esscntial for thc succcss of any activity. so. through pla~lliing is 
csscnti+ for accuralc scoring also. Planning sliould bcgin at thc timc of sclcclion of, oljcctivc and 
specification and thc question. Ucvelopnicnt of scoring kcy and marking sclic~iic arc thc rcsults of such 
planning. So tlic dccclopnicnt of scoring key and marking schcmc is tlic sccond stcp in scorin~ 

Devclopnicnt of scol-ing ke? itntl markinc kchcnle 

Scoring kcy call bc (hc kcy n i a n l  for scoring llic ol~jcct~vcs (\;pc (Sclcc~~on 'I)pc) qucsttnns 
Such scoring key involvcs. qucslion n umbcrs. ;~lpIi;~k.ls rcprcsctiling corrccl :Inswcrs. and liiarks Ihr c;~zli 
ansucr. A .scoring kcy can bc arrangcd as follous. 

TABLE X Scoring Kcy Tor Objcctivc type itc~ns in an acliivcnicnt tcst: 

Thc scoring kcy givcn in tahlc X is Iiclpft~l 10 scorc objcctivc typc qircstions only. So. i t  is 
essential for us to know. thc scoring schcnic for rrcc rcspnsc or opcn-cndcd qucstions. in which cach 
student can niakc rcspnsc according to his o\\ II  Ic\ cl of Icarn~ng 111 tlic case of rrcc-rcsponsc qucstions. 
you should gcl csscnl~al valoc points for c:lch qucslio~i. 'I'licsc value points will hclp you to ~:\~aluatc, 
essay and short- ~nsrvcr answers So. a dclailcd schctnc of scoring i s  csscnlial to cvnlrlnlc I-rcc 

QUESTIONNUMBERS 

ANSWERS 
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2 
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l  
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response items such as short-essay type and cssay type items. Along with the value points given, wcightage 
for each point also should be dctermi~lcd in advance . Such a marking schemc should involve question 
number, value points, mark &vision fcr cach valuc point and total mark for answcr. The armngement for 
marking scheme is given in the follov ~ n g  csan~plc and in table 4. 

Thc marking schcn~c for thc ,ollo\ving questions arc givcn i11 table 4 

Q. 11  Define cc11 theory 
Q. 12. W.B.C.'S havc thc capacity tc destroy germs. Give reason. 
Q. 13. Draw a diagram of an animal cc11 and label for the following parts. 

a) Cytoplasn~ b) Nuclcus C) Mitochondria d) Nucleolus 

Table 9 Marking Schcnlc For Part - I 

The evaluation of an achievc~ lent test must thus involves scoring key for section A (objectives 
@pc items) and marking schcn~c for sec ion b (Short-essay and essay type qui:;tions) . Thc scorcs obtained 
in sclcction A and B together make thi total score of onc individual. 

Check your progress I .  

Q. Nos. 
Q.No. 11 

Q.No. 12 

Q.No. l 3  

Bring out the essential elements of sc wing. 

Notes : a) Space is gil en for your unswer 
b) Compare yc~ .rr unswr with the one given at the cnd of this unit. 

Value points 
i) Plants and animals arc 111ade up of cell 
ii) Cells arc emerged from prc-csist~ng ones only 

i) Lysosomcs arc scen in W.B.C.S. 
ii) Lysoenlcs have lytic cnLymcs, which destroy germs 

i) Neatness 
ii) Proportion 
iii) labelling of parts 

7.3 GRADING 

Usually after scoring you sllould co~l~municatc thc score of cach sti~dcnt in thc c l a s  room. As 

Mark 
I 
1 

l 
1 

l 
1 

112 cach 

Total Mark 
2 

2 

4 



per thc prcscnt systcni, tliosc who gct thirty five pcrccnl of marks tvill pass in the esaminalion. So t ~ , o  
studcnls gcttitrg thirly fivc 0111 of hirndrcd and sisly out of hundred rcspcctivcly havc pnsscd in ~ k c  
csamitiation. WC make only quan(itativc d~ Ilcrcncc ;~niotig Ihc I\vo. If wc M~;IIII to csprcss th(: diflkrcncc 
qtnlilativcly \vc slioald cliangc thc niodc of comniunication l lcrc comes ~ h c  importancc :)E grnd~ng 
Now WC shall disci~ss ~ h c  nicaning. .bases and proccdurc of er:tdin% 

7.3.1. meaning of (iriiding 

Usiially, \VC irsc progrcss reports to conimunicatc student's progrcss Blrl progrcss rcport docs 1101 

x n i c  ~ h c  actual fiinction of communicating rcsults. Through thc progrcss reporl, you do not c o n q  
dctails of thc pcrformance of a sludcnl, such os lion good or bad stiidcnr pcrforms. Herc conics thc 
importancc of grading. 

Grading ~iic:~ns describing a studcnl's perforniancc qr~;rlitnlivcl!. r~sing synibols Hcvc clrinlil~i?s 
involcc tlic lcvcls of 1wrforinancc of indi\,ido:lls 111 nn ;~chic\.cntc~it list. S:)!; Tor cs:tmplc. pr:tdil~g 
hclp us 10 describe 'ho~v good' or ' ho\v t>:ltl' otic ~xrfornis i l l  ;l11 ac:liic\~c~iic~i~ tcsl. 'I'lic synilx~ls I I S ~ X I  c;ln 
be sonic of (lie first lcttcrs in F.nglisIi. Such :IS A.H,C'.I) & E, Cirading will hclp us to malt: :I IJrcclsc 
judgiiicnl oE onc's pcrforniancc also. 111 grading we ~ I S C  n:lrrow r;tngc scale. i\S against the -vtdc-ronp8c 
scalc wc uscd in an ;tcliicvcnic~it tcs~.  ' l ' l i ;~ t  is. an acliic\cmcnl Icst, may bc dcsigncd with :: niaslmulii 
marks of T~fiy or hundrcd. On tlic contrary a grading scalc \ \ i l l  1x vcq narro\v, with fivc or scvcn gr;liIc 
pints: usc synibols such as A.R,C.D 24 E i n  a fivc point scalc Ilic grade p i n t  and performancc Ict-cl 111 

each as follows. 

Yoir can further lcngtlicn thcscalc loa scvcn p i n t  scalc or a nincpoitit scale, by usingaddition;iI 
symbols such as o. A+. B+. and C+ for long answers. 

In  ordcr to attall1 cach grade pan1 one musl havc altaincd ccrlain standards of pcrforniaiicc 

And now \\c shall pass on to thc hnscs of gradine 

7.3.2 Bases of (;ri~ffi~lg 

- 3 

I hcrc arc dlSEcrcti1 l?ascs of gr;iding. 1 1 o ~ ~  \\c sl1;tll Ii;tvc a disa~ssion on Ilial. 'l'lic I>;ISCS 01 
grading Incan thc slandards uscd for dcscr~bing a grade: tIi;11 is llic lcvcl ofpcrrorrnancc slrch as good or 
avcragc or poor. Such dcscriplion of tlic pcrforniancc is bascd on solnc standards. Yolr shol~ld cilhcr lake 
lllc pcrforniancc of Ihc ~vliolc class as a slandard or considcr an idcal lcvcl of pcrformance. So thcrc arc 
two bascs of grading. such as. 

1 .  Hclative grading standards( Considcr thc pcrfor~nancc of wholc group as thc standard). and 
ii) . Absolute gr;tding, slandard (An idcal Icvcl ofpcrfor~iiancc as tlic slandard). Lcl us disc11ss thcsc 
Iwo sla~idqrds i n  so~nc morc dctail. 

Hcl;t(i\-c grad~itg s~;l~idar'd . In rclativc gracling st:tnd;ird, y,rading IS donc according to 111. rank OS :I 
lcarncr i n  rclalion Ilic olhcr lcarncrs of Ilic s:111ic cl:tss HIII .  j.ou only rank your sluclcnts ;ln<l not ~ 1 . ; 1 ~ 1 <  

thcrn 111 rcl:rli\c gr;~dc you should spc.cil!. ;I groul? Ic:~rtic.rs tvillt  :I sclcc~c.(i IcccI nfp,:r.c~cnr;rpc ol 
pcrli>rmancc as a yr:~dc Sc;llcs uilli 1ii.c lnluls or sc\cn points or 1111ic poinls c;ln h: ttscil I:) this I! pc 



Say for instance a nine point can bc as follows. 

You can shorten the scalc by reducing the number of grades 

Absolute grading standards : In absolute grading standards, each grade car, !x attained by acliicving a set 
of scores. So, in order to attain a gradc on WC should achieve the prescribec, sc of scorcs. In anothcr forni 
a given quantum of contcnt or lcvcl of nlastcry of givcn skills is to be achicvcd to attain ;l conccrncd 
gradc. 

Say for exanlple a studcnt should bc awardcd 'A' gradc, if helshc IS able ro anslvcr correctly : i l l  

thc csscntial aspccts of Nervous CO-ordnation in an achicvcmcnt test. 

Check your progress 2 

Bring out the meunitrg (f (;ruditrg. Evpluin briefly clflirent buses ofgruditrg. 

Notes : a) .Space is given for your answer 

b) Cbmpure your unstver with the one given ut the end offhis unit. 

now we shall discuss thc procedure of gradng 

7.3.3 Procedure of Grading 

At the time of gradng, you should first of all look for the different item typcs, such as objcctivc 
type, and free response type. Because scales of different ranges will be suit3ble for dfferent itcm types. 

In evaluating an objective type itcm, the answer can be either right or wrong. So a two point 
scalc is essential for evaluating an objcctivc type itcm. The two point scale is can bc 0-1 .  Wlicn ' I '  stands 
for correct response and '0' stands for wrong rcsponsc. 

But evaluation of short answer typc qucstion requires a scale with rime than t\\o points. A tlircc 
point scale may be senre the purchasc of evaluating a short answer type ili. n. So thc scalc can bc 0-3. 
whcrc '3' stands for a god answer, '2' stands for a moderately good answer nd '0' for a wrong answer. 

In evaluating an essay type answcr. you should consider a fairly long scalc, usually a sc\,en point 
scalc will serve this purpose. So the scale can be 0-6, each grade point can be as follows. 



'6' Outstandng 
'5' Very Good. 
'4' Good 
'3' Average 
'2' Fair 
'1' Poor 
'0' Failure. 

In grading an essay type item, you sliould considcr adequacy, appropriacly and relc\ancc of thc 
contest, clarity of form, irnagnation and resourcefulness of thc presentation. 

. Here you should note on thing that, scales with different grade points are used to grade 
di&rent item-types of the same test. Our aim is to grade the student on the basis ofthe achievement 
test. So, you should combine grades of different item-types to get the comprehensive .ade of the 
achievement test In order to get an accurate grade, you should standardize the grade points into a 
common scale You should select a scale as the standard, and scores on other scales sl~ould be 
converted to that scale. 

Say for examnple, suppose seven-point scale is taken as the standard scale, jou should 
convert scores to other scales to a seven point scale. Usually, the scale used to grade ssay type 
question can be taken as the standard scale. 

The scores on a 2 point scale used to grade objective items can be converted into a 7 point 
scale by applylng the following formula. 

Sum of scores on obiective items X 6 
Number of objective items X 1 

Where, 6 is the maximumgrade on a 7 point scale and 1 is the n~axin~um on a 2 point scale. 
Suppose. these are fourteen objectives types items in a test and one get the score 14, so grade point 
for objective items can be, 

The grade point 6 

The scorcs on a 3-point scale used to grade short answer Qpe questions can be converted into a 
7 point scale by applying the formula : 

Sum of scorcs 011 short answer ilenls s 6 
The numbcr of short answer itclus s 2 

Where 0 IS the maximum grade point on a 7-point scale, and 2 is the maximum grace point on 
a 3-point scalc. 

Suppose there are ten short answer type items in a test, the maximum score can be 20. 

The grade point for short answer type items 20 X 6 - 6 
10 S 2 

Af~cr COIL\ crting d~lfcrcnl gradcs into a standard grades into n slandard scalc. you should 
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calculatc thc ovcrall gradc for a lcst IF working o u ~  tllc avcrage of thc s:~m of Ihc graclcs of di!l'crcnt 
types of questions belonging to diKcrcri~ scclions using thc following formula. 

Sunl of the ~o in t s  on diITcrcnt sections 
The nunlbcr of scclions 

We will see an example to calculate grade of a tesl. 

The verbal descriptions and lcttcr grades in a 7-point scale car. 5e givcn in ;I tabular form as 
Ibllows. 

Usually a question paper includcs three sections of objective type. short ans\ver tylx and cssay 
type questions. Suppose the gradc points on each of these sections are 4.5, 4.8 and 5 . 0 .  thc ovcrall 
grade for a test. 

Now you can find out the corresponding letter grade from table. 

Table Grade points and lcttcr gradcs 

Grade Range Grade Point Letter Grade Vcrbal description 

5.5. and abovc 
From 4.5 to 5.49 
From 3.5 to 4.49 
From 2.5 to 3.49 
From 1.5 to 2.49 
From 0.5 to 1.49 
Less than 0.5 

0 Oulstand~ng 
A Esccllcnt 
B Vcry good. 
C Good 
D Satisfacton 
E Pass 
F Failurc. 

A student getting overall grade 5 perforn~s escellently and on who got gradc l has just passcd 
in the test. Similarly the grade point 4.76 stands for excellent performance. 

Whilc you get the gradcs of your students in all subjects, you sl~ould calculatc the o\ erall 
grade of a single studcnt for thc tcrnlcd csamination. The average gradcs can Ix. o b ~ i ~ n c d  b! ilslng thc 
following formula. 

Sun1 of tllc ~ r a d e  points on dinerent subiccis 
Numbcr of Subjects 

Suppose a student got grade points in dlffercnt subjects as follows : 

Malayalam 4.12,, English 2.48, Hindi 3.41, Social studies 3.5, Science 4.09, and Maths 4.00. 
The overall grade for term -end csaminalion should bc calculated as follows : 

The letter grade for 3.6 is B, i.e very good. using similar proce.1ure you should calculatc ihc 
final grade of the student also. The following formula helps us to work .3ut the annual grade of coursc 
grade. 



Sum of the wade mints on dilTcrcnt tcnn-cnd terminations 
Numbcr of examinations 

Suppose 3.6,4.76 and 2.48 are grade points in thrce tcrm-end examinations 

The corresponding leuer gradc is 'B' which rcprcscnts \.cry good pcrfont~ancc. 

Now you can grade your studcnts instcad of ranking. 

Check your progress 3. 

Briefly exl'lain the grad'ng procedure 

Notes : a) Space is given for pour unsluer 
b) Compare your unswer ~vith the one given ut the end of this unit. 

2.4 LET US SUM UP 

* In this unit we have discussed the details of scoring and gradtng. Scoring is xnarking the score of 
items in an evaluation tool. Grading is the symbolic representation of sudent's p+rformance 
qualitatively. 

* Planning for scoring and developnlent of scoring kcy and niarking scheme are the steps in scoring. 

* Rel~tivc grading slandard and absolutc grading standard arc lhc bascs of gradng. 

* Thcx  are dfferent scales for grading &fTcrent item types. But all thcsc scalcs should be standardicd 
to a single scale. Grade for a single subject, all subjects, terminal examination and anaual gradc 
can be calculated using different firmulae. 

CHECK ). OUR PROGRESS - POSSIBLE ANS WERS 

I .  PlurtninK/or scoring and development of scoring key und marking scheme are the tjw sle/)s in 
scuring. Planning should be based on lype cfque.$fion and ohjtctive and specification of euch 



question. Scoring key is the list of correct answers of objective type items. And murking scheme 
include the value points descriptive type items. 

2. Grading means de.scrihirig stutlet~t's pefirmunce quulitatively 4 sing symbols. 

These are the two buses of grading such us relutive gruding s-tunclrrrll urtd ubsolute grrrrlirtg 
stanhrd. In rrelutive grurlirig stun(lurd the performance of the lvhole group is tukerr us the 
sfundurd. In uhsolute grurling stundurcl ideal level of performunce is tukerr ( I S  (I  .sf(~rr~lrrrrl. 

3. In gracling,first of all unulyses the Wferent aem types on the basis of which suituhle scules are 
selected. Scales with clifferent grade points ~vould be standardized to a stuntlrrrrl scule, usuully 
a seven point scale. Grade for each subject can be calculated lik r this. And from these grutles, 
overall grade for the examination can be worked out. 
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UNIT - 8 DIAGNOSTIC TESTING AND REMEDIAL TEACHING 

Contents 

8.0 Objectives 

8.1 Introduction 

8.2 Diagnostic testing 

8.2.1 Diagnostic testing - meaning 
8.2.2 Planning and developing a diagnostic tcst 
8.2.3 Preparation of diagnostic chart and diagnosing thc wcakncsscs 

8.3 Remedial teaching. 

8.3.1 Remedial teaching - Meaning 
8.3.2 Organizing remedial teaching. 

8.4 Letussumup. 

8.0 OBJECTIVES 

Usually, we are teaching in hetcrogcncous classcs. So thc lcvcl of achievement of Inany pupils 
may not be satisfactory. As a lcacher you must do ccrkdin rc~i\cdial work to improve the level of acl~:c\cn~ent. 
It is an essential practice in relation to any prograniliic of instruction. This rcquircs dragnosis of thc 
difficulties of the pupils learn~ng at first. A special tcst known as diagnostic tcst is used for this purposc. 
In this unit we will see the details of diagnostic testing and rcmcdial teaching. At the end of this unil you 
will be able to : 

W interpret the meaning of diagnostic tcsling. 
* idenw the important aspects of diagnostic testing. 
* plan and develop diagnostic test. * construct diagnostic chart 
* interpret meaning of remedial teaching. 
* identify the important aspects of rcnicdial teaching. 
* apply rcmcdial measures in class room teaching. 

8.1 INTRODUCTION 

Diagnostic testing and remedial tcaching arc thc csscntinl part of evaluation. Dial nosis is a 
familiar term for us, in relation with diseases. But ihc term diagnosis that we are going to d~sc;uss has a 
different meaning. Along with diagnostic testing we shall discuss the important aspects of remedial 
teaching and the procedure in remedial teaching. First of all we shall see the details of diagnostic testing 

8.2 DIAGNOSTIC TESTING 

Diagnostic testing is an old concept included in evaluation. But it is a neglected part of e ,aluation. 
Actually &agnostic testing is a very essential part of e~laluation which hclps the learner to lcarn more 
easily and the teacher to teach more effcctivcly. So, WC shall discuss the mcaning, purposes, planning. 
developing and administrating of diagnostic tcsling in dctail as follows: 



'1)iagnosis' is ;I I;lniili;lr (crnl for [IS, kcausc cl i~i ical  diagnosis ol v:lrious (IISC;I~L~S IS 1;1111111;11. 10 

i r l l  of  us. 'I'lic t c r~ i i  diagnostic Icsling IIIC;IIIS tlic testing k r  rcvcillitig sp~:ci;rl \\cakncss 01' dil1'1c~lll1c.s. 
'I'his is thc ecncral mcanine, ofdi;rgnosis tcst. NOW WC shall think ofthc rnca~~i~igofdi ; lgnosl~c lcsling ;IS 
far as class room tcacliing is conccrncd. Hcrc. di;lgnostic lcsting is lcsling mi:;1111 for rc\.calitil: M.C;I~~~CSS 

and difricultics i n  Icarnitig and llicrcby i n  achicvcnicnl. So diagnostic tcs4 is n spcclall!. dcsigncd lcsl lo 
rcvcal thc special bvcakncss and dilficilltics i n  1c;irning and which loads to under achicvcn~cnt. Hcrc 
i~ i idcr  acliicvcmcnt nicans not achieving up10 thc cspcctcd lcvcl lho i~g l i  Ihc sludcnl is :lklc lo ;~c l~ ic \  c upln 
Ilii~I Icvcl. Naturally diagnosl ic tcs~ slioold hc co~iduc~cd ;I[ any timc rcquir! ng d~ ; l p~os~s  0 1  \I c.;~ h 11csscs or 
dil'licultics in Icarning. An :~cIiicc.cmcnt lcst i l s c l f c ; ~ ~ ~  lx c o ~ ~ v c r k ~ l  to a d i : iy~os(~c lcsl. so ;I!. to loi';\cc thc 
arcas of dil'ricultics. B111 in ;I diagnoslic test a sn~;lll piccc of cotitcst is taken ;~nci as 111;111!. i!ucsllons ;IS 

possihlc arc dcvcloped fro111 it Nou wc sliall sec planning atid dcvcloping dingl~osiic l c s l ~ ~ t y  

8.2.2 PLANNING AND 1)EVELOPlNG A 1)IAGNOSTIC TEST 
L- 

Yoii know that, pl i~nning is the csscritial colliponerit o f  any systcmalic a c t i ~  it! 'l'hcrc fore, 
pl;~tining is tlic firs1 step of cliagtioslic tcsling also. 

'I'hc scope or r l ~ c  ~ c \ t  i~ l \ ,o l \cs the nolure ;rncl tylw o f  w~cakncss a;  tl d i I l ' ~ c r ~ l l ~ ~ s  t i \ , 1 1  11112111 ~I:I\I' 

I~ilppcncd during Ilie Icart1111g of 111c givcn con~c t i ~  You sl~ot~lcl  anticipate 1l1c prol>;thl;; c : ~  rot\ II;IL<. 1 6 1  

dclcr~ii inc thc Icvcl and orr1l111c of co~ i l c~ i t :  011 (lie hiisis or \tli icIi Oic diagiioslic tcs~ is 10 Ix: ~ l c \ c l ~ q ) ~ x l  
'I'lic thing important is that only ;I small contcnl area should bc includcd in  a diagnostic lcsl )In ;~;l~tc\~c~iicn~ 
tcst also could bc considered as a cliagnostic test i f  it involvcs a small bit o f  coritctit a ~ ~ i l  nl;il:y qi ics~~nns 
fro111 it. 

Then you should dclcrminc the tinic schcdulc and duration o f  tcst. The timc schccl~tlc may 1x thc 
pcriod as signed for tlic sclcctcd suhicct or a spccific tinic sclcclcd according to yo11r c o ~ ~ ~ c n i c ~ ~ c c  13\11 
di~ration of thc tcst may 1101 Ix liniilcd. i .c  cnougli l i n ~ c  should tx given to your pr~pils In :rns\\~:r ;l11 111~: 
qucslions. 

'rhc steps 111 c l cvc lo~~~t ig :~  c l i ;~s~ios l~~ IL:sI Ii;t\,c ccrlilin s i~i~i lar i l ics 1:) II~;II ~I.:III ;I( IIIC\ L,IIIC%III IC\\I 

'l'llc slcps in  dcvclopitig arl ;IL~~I~C\I:IIIL~III 11. .I \LCI.C C/IS~-IISSL:~ i t 1  l l ic 111lil 7 oI'(11is I>Ioi.I\ 'i'11I: S . I C ~ S  01 
conducting diagnostic tcstin!: ;ire f ~ ~ i n g  insll ~clion;~l oI?jcclivcs: design of hl:tc print. \ \~ . i l  I 112 ol '~l~~~:sl ln l is.  
testing arid dcvclopmcnl of tlt;~gnsstic ch;ltl WC sIi;iII cliscl~ss details o f d i ~~gnos t~c  c,li;~:.t 111 111~. ~IL.\I s u l ~  
scc l io~~.  

Bring nut the meuning uncl yurpn.\c? of elit~gnosfic* fcsfing. Whut are the c.\senfiul u.\pc*r./.\ t,j plrttrni~rg 
und cleveloping u rliugnerstir~ test. 



8.2.3 Preparation of Diagnostic Chart And Diagnosing Weaknesses. 

Diagnostic chart is a specially dcsigncd chart uscd for analy~ing the responses of each student 
against each question. Such an analysis is uscd to diagnosc the weakness or dilficultics in lcarning thc 
given content. Now, we shall discuss the difTcrcnt clcmcnts of a diagnostic chart. 

Elements of diagnostic chart : The major elenlcnts of diagnostic chart are as follows 

* Name of pupils (Total number of pupils attended the test) 

* Type of question (Objective type, short answcr t j ~ c  and essay). 

* Responses of each student to each question. 

* Total number of correct answcrs, wrong answcra. parlially corrcct answcrs, and omitted q~cstions. 

* Total marks and remarks (Whether passed or failcd) obtaincd for each student. 

* A consolidated table including the total number of students responded correctly, wrongly, pitially 
correctly and omitted each question. 

In a diagnostic chart there should be separate raw for each student and separate column for 
each question. This is because, you have to note down the details of responses of each student to each 
item in the appropriate column. Then only you can diagnose. 

( i )  The studcnts who arc able to respond correctly for most of the questions. 
(ii) Students who arc unable to respond wcll. 
.... 
111) The question/qucstions which are answcrcd by most of thc studcnts. 
iv) The question/questions which are diff~cult to bc answered, un answcred and wrongly answcrcd. 
V) The areas posting diGculty to all the pupils and 
,vi) Students having weakness at special areas. 

Now let us see the format of diagnostic chart in fig.25 and format to write student's response in 



Fig. 25 T
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Fig. 26 Total number of students responded correctly, wrongly partly correct and omit each q&:stion. 

Objective Tjpc 
Short Answer Type 
Essay 

In the fonnat of cfiagnostic cllarl in ligurc 25 you could see how to notc down lhc 
responses of a student against each question. It is preferable to use different colors to mark correct, 
wrong, correct and omitted :!nswers. Because this l=@ you to count the total correc:, wrong 
pa.rtd correct and omitted anssslc :S very easily. You should draw enough columns v~r t i ca l l )~  and 
h o r i z ~ ~ ~  inrespect of nunlber of questions and nunlbcr of students. Then you should dugnose the 
sv- and dfficulties of each 5:udent on each question. You should also locale easy qucsl..ons and 
difficult questions, which areas of tllc conteal is not nlastercd well and those sludcnts have d~Kicullics 
and in which all areas of content. Thus you could dugnow: d ~ c u l t i c s  in lcarning and teaching. On Cl\c 
bass of the clqnom, you should plan for suitable rancdral nwurcs.  Now Icl us see the details of 
rr.mt.rllnl teaching. Beforc we go into Lhc details or ren~cdial (caching. check your progress in ;i~is unit. 

Check your progress - 2 

Bring out the essential elements 0f .1 &ug& chwt und the muin uqecfs you could CLiUgnose using 
U dinfinostir test. 

Notes : 4 Spuce is given for pour unsltlcr 
b) Compare your cuw7ver ivith the one given ul the md of this unit 
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8.3 REMEDIAL TEACHING 

Remedial teaching is a conccpt that stands in close relation with diagnostic lcsting. That is 
r e m d a l  teachng comcs just aficr diagnostic tcsting. Along with Mastcry learning \\c II:IVC secn the 
conccpt of remedal tcaching. (Block 4,U.6) now WC shall see thc mcaiting and conducling of rcntcdiai 
teaching. 

8.3.1 Remedial Teaching - Meaning 

The term remedial teaching may bc familiar to you. We have seen that rcnlcdial tcaching follows 
diagnostic testing. Now, lct's discuss the ntcaning of remedal tcaching. 

Remedial lcaclling is tltc spccial programme uscd to rcmove thc .A.cakncss in Icirn~ng ;rnd tllcrcbj 
achievement. 

Usually we are teaching our studcnts and evaluating them pcriodlcally But after \,aluing thc 
answer papers and communicating the scorcs of cach student, you may naturally pass on to thc ncst topic 
or unit. Some time, you may discuss the qucstion paper in the class room and procccd to tltc ncst unit. So 
naturally those ideas which are not learned properly, will remain as such and it creatcs a gap in lcarning. 
Definitely this will a c c t  further lcarning. Here comes the importance of rcmcdial tcaclling. 

Remedial teachng hclps you to organize suitable programs to bridgc the gap in lcarning by 
making necessary changes in teaching or learning programme. It also hclps to remove unnecessary or 
unwanted habits and attitudc needed for optilnu~ii lcarning. So naturally a question will arlsc. that. how 
do you know thc desirable habits, skills and attitudc nccdcd for optimum lcarning ? Tl~oro~~gh ;111:1Iysis of 
habits skills and attitudc rcquircd for lcarning at such a lcvcl hclp you to understand t l~c  conlpctcncc' 
rcquircd for optimum pcrformancc. Now WC shall sec thc dctails in dcvci<?ping and organking rcmcdial 
teaching. 

8.3.2 Organizing Remedial Teaching 

We have discussed how to Qagnose the weaknesses and difficulties in lcarning itnd tcaching. 
Now, we can see the details of organizing remedial teaching. At first we will see the detailed steps of 
organizing remedial teaching. 

- 

f - .  Planning : - 
You know that thc planning is the first step of any organized fi.>r~tt of nctiiit!. So. before !oil 

bcgin with rcmcQal tcaching scssion. you liavc to plan tlloroughly thc vari~us aspccts of rcnlcdial leaching. 

At first, you have to identify thc arcas in which your pupils felt difliculty. '1'111s \\ 111 hclp !.ou to 
make use of suitable r cmda l  mcasurcs. 

Secondly you have to dctcrmine the nature and type of difficulties that rcquirc spcc~al assistancc 
from your side. Generally, incomplete lcarning, miss representation of conccpts, conccpts not properly 
developed, etc. might bc some of the dlff~cultics that may have occurred in lcarning and tcaching in your 
class room. 

Thirdly you have to idcntify thc nunlbcr of studcnts who co~nn:ittcd errors in :tnsucring each 
qucdon. You should also analyscs thc typc of crrors cach one made wltilc answering. So. !.ou should gct 
an overall view of the crrors as wcll as thc errors made by each studcnt. 

Then you should dctcr~llinc the nature and type of remedial programs \vhiclt rcquirc to rcmovc 
weakness or difficulties in teaching and lcarning occurred previously. 



Finally, you should evaluate the etfectivencss of the reniedial measures adopted to rl move the 
weakness and difficulties in teaching and learning. This should bc donc with the help of periodical 
questioningftesting. 

De~ign of remedial teaching.: 

Once you have identified the weakness and difficulties in teaching and learning, you sl~ould 
develop suitable remedial measures. 

You should utilize special programs in this regard. These programs can bc of the following nature. 

* alternative instructional methods and learning activities. 
* Use Inore accessory learning materials to get clarity for each concept. 
* Give enough time for mastery over the given content. @ecausc you know that aptitude in the 

function of time). 
* Employ review at the points wherever necessary. This will help the learners to know his progress & 

and help the teachers to know the level of learning. 

So. in essence, you should utilize a ncw mctl~od/~nctl~ods for instructing the givcn cor..ent. You 
know that the instructional procedure depends on thc nature of thc content. 

W- 

A \ ariety of accessory learning materials can bc used to facilitate Icarning. You can also ask 
your students to prepare certain accessary learning materials. This will help their interest in lcarning. 
All these aspects connected with accessory learning aids are discussed earlier in connection with other 

q v r r ;  
relevant content ewe? (Block 5 3). So it is unnecessary to discuss all these aspects in detail once again. 

Now let us conclude this discussion about remedial teaching 

Check your progress - 3 

Explain briefly the procetlure of remedial teaching. 

Notes : a) Space is given for your answer 
b) Compare your answer with the one given at the end of this unif. 

8.4 LET US SUM UP 

In this unit we have discussed the details of diagnostic testing and remedial teaching. Diagnostic 
testing means testing to know the difficulties and weakness inlearning a given content. 

Diagnostic tcsting involves fising of instnlctional oblcctives. design of blue print. nrllc of 
qucstlons. tcsting and dc\~clopmcnt of diagnostrc chart 



Diagnoslic chart ~ n v o l ~ e s  name of pupils, type of questions, rr..iponscs of c;~cl~ s~~idcnt. Tolel 
nunlbcr of lhc lypcs of rcspnscs. and lotal n\;lrlis obtained for cacll studi*r~t. 

Rcmcdi;~l teaching IIIGIIIS spccial teaching prograrlinlc uscd to rcnlovc \\,col\t~css ancl clill'icultics 
in Icarning thcrc by achicvcmcnt. 

While organizing rcmcdial teaching altcrnative teachlng methods and additional Icarning aids 
should be used. Enough timc should be given to get mastery. Periodic assessment should bc conducted to 
ensure progress. 

CHECK YOUR PROGRESS - POSSIIILE ANSWERS 

1. Diagnostic testing meuns the testirtg meutitfor reveuling weaknesses uurtd cl~$crrltic.s it1 lecrrtrirrg 
and thereby uchievmet~t. 

The crupects c$plunrritrg U diugtio.stic test include scope, nature, Cevel untl tinre .schcrlrrle c$t/te 
test. 

Content area selected for a diagnostic test should be small. As many ques-tion.~ possible clid 
necessary should be developed from the small bit of content. The duration ofthe hest should be 
according to the need of pupils. 

2. The essential elements of U diagnostic chart are as follows 

i) Name of pupils 
ii) @pc of que.\tion.s 
i i i) Responses of cuclt .strrtlerrt to erreit questiotr. 

iv) Total number of corred un.vlvers, purtiul corred uns-~vers, rvrong ur1.vver.s itttd ottliflipi/ (11(e.\7 iot1.s. 

v) Total marks and remurks such us passed or failed 

vi) Consolidated table including the total number of students responded correct!y, ~c~rorcgly partiul 
correctly and omitted euch question, using this procedure one should identify eau)')? questions, clifficrrlt 
questions, areas of content which is not mastered well, and those dudeats have dijficulties with the 
areas of dr~ficulty in order to organise remedial instruction. 

3. The procedure in remedial teaching is as follows :- 
A 

Planning is the first step ofremerliul kuching the areas of difj'iculty should he identifier1 urrd 
determinethe nature und @pe o$~li/ficulticrs. The number ofs-tudents rvho comnrittecl errors irr crtt.ntv:ritrg 
euch question should hefi))~rtd out then. 7 % ~  nuture und type of remccliulprogrcr~irs s i r  orr lcl be tlevcIo/)eJ 
on the basis of di//iculties in truching urrd Ieurnirig occurred previously The e//ectiv~.rre.ss of the 
programme should be evaluuteclfinull~~. 



UNIT 9 SELF EVALUATION 

Contents 

9.0 Objectives 

9.1 Introduction 

9.2 Self-evaluation - concept 

9.3 Purpose of self-evaluation 

9.4 methods of self evaluation 

9.4.1 Observation 
9.4.2 Extended observation 
9.4.3 Self - assessment. 

9.4.3. l .  Techniques of self assessment. 

9.5 Let us sum up. 

9.0 OBJECTIVES 

We have seen that the major techniques and to6ls of evaluation. You know evaluation is meant 
for improvement in abilities, skills and performance of an individual. So evaluation of teachers a! so is an 
essential component in improving the effect of learning process. There are so many situations, which 
help you to evaluate yourselves in your class room. Systematic self evaluation will help you to kriow your 
weakness and to strengthen such weak points. In this unit you will see the important aspects of self- 
evaluation. At the end of the unit you will be able to 

* interpret the concept of self cvaluation. 
* identify the purposes of self cvaluation. 
* develop a positive attitude towards self - evaluation. 
a use different  neth hods for self evaluation. 

9.1 INTRODUCTION 

Evaluating yourself is an essential part of your teaching, because self evaluation will he.? you to 
improve hour teaching. Increase in quality of teaching results in better teaching. At the same .ime self 
evaluation helps you for your personal development also. You can understand the essential aspec ts of self 
evaluation from this unit. First of all we will discuss the concept of self evaluation. 

9.2 SELF EVALUATION CONCEPT 

Self evaluation is a traditional concept, wh~ch is practised very rarely. Self evaluatic: nleans 
evaluating the effcclivencss of an individual by him self. In Uie case of a teacher, he/she should evaluatc 
one's own teaclung efficiency and performance. Of course there are systematic methods and procedures 
for self-evaluation. Such self-evaluating methods will help you to improve yourself. In addition to 
individual development, self evaluation influences other teachers in your school and have infl~ence on 
achers in other institutions also. Thus selfevaluation creates a motive towards improving instructional 
mcesses. Self evaluation also helps you to assess yourself without the knowledge of other teachers, if 

lu wanted so. That is, you may keep your weakness as a secret and develop steps to elimin-tc such 
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weaknesses. 

In another way. sclf cvaluation mcans evaluating yoursclf with thc llclp 01' othcr tcachcrs or 
studcnts or by self. Tcchniqucs such as obscnation with rating scalcs, ch-.cklists c ~ c .  can k uscd to 
cvaluatc your teaching wit11 thc hclp ofothcr tcachcrs. Such rating will give you a morc prccisc rcporl of 
!.our performance and abilities. If you cvaluatc yoursclf with thc hclpof students you shot1 Id gi\ c 1icccss:lry 
clircction to them, and do not tcll thcnl opcnly, that thcy arc going to cvaluatc you. WC sI\;111 discuss nlorc 
details of evaluation with the help of others in section 9.4 of this unit. 

In essence, self evaluation means evaluation of your teaching compctcncc in onc \\.:I? or otllcr 
with or without the help of others. 

Check your progress I 

Bring out the meaning of selfevaluation 

Notes : a) Space is givenfor your unslver 
b) Cbmpure your utr.vlver with the one given at the .rrcl of tliis q c r r i r .  

9.3 PURPOSES OF SELF EVALUATION 
-. 

C- 
Now we shall discuss about 'why' of self evaluation in some more detail. In ordcr to answcr this 

'why' we shall analyses the purposes of self-evaluation. The most important purposcs of sclf cvaluation 
C are as follows : 

* Assessment and assistance. 
* Individual impro\'cmcnt 
* Professional development, and 
* School improvement. 

Assessment and assistance of teachers. 

'Inners. One of the basic functions of evaluation is assessing and assisting te: chers, cspcc~ally b c ~ '  
Beginning teachers may have different problems in teaching. So it is essenti 31 to asscss thcir difliculties 
and give necessary professional assistance. You Inay bc familiar with the dificultics of Ixgi nncrs in 
teaching. 

Learning Activity -I  

List out some ofthc major J~ficulties of begittning teacher in teaching. 

r 



Notes : ( 4 )  Spucc i s  given f;)r your ut~slrvr 

You niap havc suggested thc following diffiarltics such as. unf'a~niliaritp with actual ;lassroo~ii 
situation,, students. instn~ctional activities, accessory learning niatcrials, classroom nianagl~.iicnl, and 
conduct of cvaluation. Usually bcginncr will have dilTici~lty to i~ndcrstand tlic cNcct of his/hc teaching 
on sttrdcnts and their exlendof Icaming. 'I'hc role of asscssnicnt and assistancc is highly csscr ilal a1 Illis 
beginning slagc. So cvaluation providcs ncccssary dircctions to hginncrs. 

Individual Improvement 

Anollicr important pirposc of sclSc\,;~l~t:~tio~i is intfi\.id11:11 iniprovcnicnt. 'l'li;\l is itiipro\.snlc.n~ 
~Tpcrf'ortiiancc Evaluation hclps 10 iuidcrsland prohlc~ns In pcrlor~iiancc a11J slr;~tcgics, atid co tlcvclop 
suitable rcrncdial programmes. Such rcmcdlal progrnnitiics w~ll I~clp you to iniprovc your lc,acli~ ng 
perforniancc. 

Pmfessioni~l development 

Professional dcvelopmcnt is another basic purposc of self cvaluation This involvcs cc ~lcction of 
data to dclcminc the extend to which teachers havc achicvcd min~inuin acceptance lcvcls of ccmpctcncc 
and perforniancc standards Collection of d ~ t a  will bc helpful to assist tcaclicrs who have ininilni~ni Icvcl 
of compctcncc to dcvclop furthcr Profcssional dcvclopii~cnt can occur 111 tlic following fix! alcas 

* Instnlction - Thc dcvc oplncnt of' skills involved ~ ~ i l t i  inslruclion technology. courscl. medin 
ctc. 

* . Professional-growth of .In individual in profcssional roles (i.c as a tcaclicr) 
* Organizational - grow 1 in idcntifying nccds, priorities and organization of ~Iic institi,tion * Career - prcpration fo , career advanccmcnt. * Personal-include plani I ~g for professional growth, intcrpcrsonal ski1 Is etc., 

Professional dcvelopnlcnt is very important since most of Ihc tcachcrs sccnls to dcsirc it 

School improvement 

Professional dcvclopn~cnt of tcachcrs will conlriblrtc to school impyowncnt. St~ch p1 )Ccssion;ll 
could bc ahlc to dcvclop progra~nmcs for improving scllool inslruction 'I'his ciin bc :~llai~icd ont!. Ihrottzll 
evaluation of profcssiotial compctcncc and actopltng sl~il;~hlc rcnicclii~l nic:lsrlrcs 'I'l~us scliool tnil If.o\ 6,I~ictrl 
also hccon~cs a purpsc of self cvalua~ion 

These arc the purposcs of sclf'cvali~alion. Hcfore WC pass on 1111: ncsl scction plcasc cl~cck your  
progress in this unit. 



What are the major purposes of self-evaluation ? 

Notes : a) Spuce is given for your unslver 

6) Conrl~ure your utr.~~vcrr rviilh the one given ut I lie CIIJ of t l i is  1i11il. 

9.4 METHODS OF SELF EVALUATION 

Now we shall discuss the different methods of evaluation. The important methods arc observation, 
extended observation and self assessment. Let us discuss each of these in detail. 

9.4.1. Observation 

We have already discusscd different observational techniqucs for evaluating our studciits. Scl 
evaIuation can be donc usingobscrvation with thc hclpof otl~cr teacl~crs or espcrts in 1l1c ficld ofobscn~ation. 
Naturally a question will arises as to what should bc observed ? 

Certain essential aspects of instructional activity should be obscn :d to evaluatc your compctcncc. 
Those aspects includc teacher activity, pupil activity, instructional media ~lsed, usc of acccssory Icarning 
materials, class room climate, class room management, periodical review, etc. 

How do we observe the essential aspects of class room instruction ? Obsenation can be donc 
with the help of a special format, which is prepared well in advance. Such a format should involve all the 
essential aspects to be observed. This type of observation can be termed 2s closed systcm of observation 

Observation can be done without such a special format. Here tllc obsenlcr marks \\hat he ha& 
seen in the clamoom and makes a summary of his 0bsCrvation. This type of obscn,ation can bc tcrmc. 
as closed system of observation. 

In closed-type observation system checklists or behavior categories can bc uscd to mark obscnation 
We had discussed observational check lists in unit 4 of t h s  block. Such check lists arc thc casicst and 
suitable device to make the observation. And financially a summary of generalize suggestions fo 
improvement. 



A rorn~at of a inodcl check list is givctl bclobv. 

1. Thc Lcachcr doininates in cl3ssrooin. 0 

2. Thc tcachcr intcrfcrcs with studcilt acti\.ity tr1111c'ic'ssar11~. 0 

3 .  Students get enough freed0111 to learn 0 
4. Classr60111 clilllate is unsuitable for mrtsimi~ing leanling. 0 

- - 

5. Per idca l  review is done. 
6. There is no periodical review 

Only a sample format of a check list is givcn abovc. Yoil should make this complctc by including 
statements tochcck all the activities that you arc going to obscrvc in a classroonl. While observing a class 
you should p111 a tick mark in thc hoxcs of appropriarc slalcrncllls And a1 the clid you coi~ld a $cncr:~l 
nmlniaw and si~ggcslions. 

'Who shollld &scmc'r May bc anollicr qtrcslions. Ilia[ 11 i l l  arise: in conncclioti will1 this okscrb;lIlon 
Hcrc the answcr is niost prcfcrahly your collcagi~cs You should sclccl !our CO-workcrs as ohscr\ ;:rs 111;11lil!. 

bccat~sc or two reasons. Firstly, thcy arc casily av:~ilahlc and secondly, you could avoid Il~c "ccling nl 
being obsencd So you can obscrvc your fricnd's la~ching and your fricnds can obscrvc you. Ici~ch~ng 
Hcrc the thing ~niportant is that your obscnfalion sliould bc conslructivc and should not tx d,:<tructtvc 
Now we shall discilss ch.tcndcd obscrvation as a nicans for scl r cualuation. 

9.4.2 Extended observation : 

Extended obscrvation means obscwalion with t1ic hclp of w i n g  scnlcs. You arc fan~ilinr ~ ~ i l l i  
rating scalcs, as WC discttsscd in Unit -4 of this block. So i t  is nor cssctirial to csplain thc &tail; of rating 
scalc once again A rating scalc is i~scd lo mcaalrc how good or b;id is onc's pcrforniancc i l l  din'crcn~ 
aspccts of an aclivily, hcrc inslrtrction. 'I'liis is donc by providing din'crcnl poirirs for ~ i c h  aspk.c.1 S;)! lbr 
cxaniple thc points can hc vet?; poor-poor-avcmgc-god-csccllcnr in a fivc p i n t  scalc. You (,:in 111;ilic ;I 

list of teacher aclivitics in ~ h c  class room and mark your rcspnsc on 11ic riglit poinl of lhc sa.lc. 

WC can sec a modcl fonnat for a tcachcr-rating-scalc iiscd Tor cstcndcd obscnration as i 11 rigiirc. 27 

I+p 27. A ~nodcl fomlat for 3 tcachcr ratinp scdc 

Qualities of teacher 

I. . Personnel 

1 .  Gcneral Appcarancc 
2. Hcalth and Hygicnc 
B. Voice 
4. Rcsourccfulncss 
3. Accuracy 
6 Sincerity 
7. Sclf control. 
8. Promptness 
9. Scnsc of justice 
10. Enthusiasm. 

11. Social and professional 
I .  Acadcnlic ability 
2. Contcnl matcry 
3. Understanding of childrc 1 4. CO-opcralion and loyalty 
5 Daily prcparalio~i 
6.  Tntcrcst in thc nccds of 

school and comniunity. 

R 
Poor 

1 

Poor Avcragc good Excclr;-nt 

i 
I 

l 
I 

-- I 
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9.4.3 Self - Assessment 

Sclf-assessment is thc most uscful method of evaluating your tcachi1:g bchavloos, instrirctional 
strategies and techniques. Thc ratc of improvcmcnt by this nlcthod will be grcatcr tllnll lhal of otlicr 
methods used for evaluation. Becausc, in sclf-assessment, you, yourselffecl your dfficultics and \+cakncss. 
We can use the following three steps for increasing the effectiveness of self-assessment. 

* Identification of present teaching behavior 
* Identification of problem areas and weakness in present teaching. 
* Elimination of problems and weakness and adopting to a new teaching khavior. 

Then you should evaluate the new behavior for its effectiveness. So the process of self-assessment is 
ongoing and unending, directed towards one's professional development to it\; n~asimum. 

There are diffcrcnt tcchniqucs for sclf-asscssnicnt. Now Ict's sce tllc ill> :-ortan1 tcchniqucs for sclf- 
assessment. 

9.4.3.1 Techniques of self-assessment 

There is avariety of techniques for self - assessment such as video of audiotape feed back. sclf-rating 
forms, self-reports, comparison to standards, self-study materials and students achievcmcnt. Lct us scc 
each of these in detail. 

Video tape or  audio tape feed back. 

This technique involvcs thc rccording of the teaching cithcr in video t a p  9f in audio tape. Hcrc the 
purposc of rccording is self-assessment. This type of rccording helps you to view or to hcnr !.our oiv11 
teaching and to understand the wcakncss of your teaching. This will bc thc bcst objcctiit rccd back of 
your teaching. Such recording will also hclp you to improvc your teaching compctcncc upto ;l grcatcr 
extent. Audio tape is cheaper than vidco tape and easily available for you. So you can use audiotapes for 
rccording your teaching. 

Self-rating forms 

Self-rating form is just like a rating scale, whlch involve a variety of teaching skills listed in logical 
order. You should use rating scales in the same fashion of rating scales for students. Rating scalcs of this 
type are simply checklists of specific teaching behaviors, frequency of behaviors qnd sequcncc of bcliaviors. 
Here you should rate your own behaviors fro111 menlory in the list provided in thc sclf-rating forliis ancr 
teaching. WC have discussed rating scales in  dctail in  Unit 3 of this block. 

Self reports 

Self-reports resemble self rating forms, as it demands your response of you against a prcdctcralincd 
format. But the format of self-report forms consists of open-ended questions rdated to instruction. This 
device helps you to evaluate your teaching bchaviors, aims, priorities and shsrtcomings. These forms 
should be clear, brief and should be used on a regular basis ie. at least once in a month. Now Ict us see 
some statements, that should be included in self reports. 

1. Whether the aims of tcaching this contcnt arc realized ? 
2. Have I covered all thc priority arcas in a givcn contcnt ? 
3 .  Did I think thc prc-rcquisitcs rquircd for thc i~~stri~ctioll with thc givcn :onlcnl ? 
4. Did 1 utilizc all media si~itablc for cfl'cctivc instruction of the contcnt ? 
5 .  What was thc naturc of learning activities ? Wcrc they cflcctivc ? 
6.  Could I utilize all thc uscful accessory lcarning lllntcrials for instructio~i '? 

7. How was thc evaluation of instruction of thc givcn contcnt organkcd ? 



You should lcavc cnough spacc aftcr cach qucstion. so that 1hc rcsponscs against cach should Ix: 
written in that spacc. At the end you should gct a complctc account of your own teaching. Now WC shall 
pass on to another techniques of self-assessment. 

Comparison to standards : 

Observation of high quality (standard) teaching to rcalize the standard of teaching is tile basis of 
this technique. Once you are familiar with the established standard then you can compare you . tcaching 
with the established standard. Through this tcchniqus, you will bc ablc to identify the shortcomings in 
your teaching and improve your teaching. 

Self-study materials 

Self-study nutcrials are specially designed materials which hcips you to asscss or anlyse your tcaching 
style. Say for example in a self-study material a tcachcr get dctails of a ncw mcthod of instruc:ion for a 
given content. Naturally you will get a chance to compare your approaches with the one g i ~  en in thc 
material. So, you could understand the advantages of the new approach and you can adopt thcm. Thus, 
self-study materials also help you in self-assessment. This self instructional package is an example for 
this method. 

Students' achievement 

Students' achicvcnlcnt can bc considcrcd as a dcvicc of scl!~asscssmcnt. This is a vcry casy icchniquc: 
for selfevaluation, because our instruction ainis at bchavioral clianges in students. If your stu~cnts can 
achieve highly, then your instruction may bc of good quality. I f  your studcnts arc not able to pcrlor~n tvcll 
in achievement tcsls, then you could infcr that thcrc cxists ccrtain shortco~~lings in your teaching. In this 
sense, student's achievement can be considered as an index of self-asscssmcnt. Say for examplz, Rahul 
has ninety percent and above marks in all subjects except social science in which he has only fony percent 
marks. Naturally, we will go through the marks of other studcnts in social science. Surprisil~,: thc all 
students have secured low marks in social science So we could infer that, there exists certain problems in 
the teching of social science. 

So, on the basis of student's achicvcmcnt you could analy~c various aspccts of your teachinr:, and bc 
able to improvc yoursclf. These are the various tcchniqucs for sclf asscssmcnt. Now, you shall chcck your 
progress in this unit. 

What are the major techniques of self-ussessment ? 

?otes : a) Space is givenfor your answer 
b) Compare your answer with the one given at the end of this unit. 
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In Iliis uni t  WC Iiavc dlscusscd I lic tJcl;~~ Is 01' scl l' cv;~lualloli Self ~V;I !~I : I [ IOI)  1 %  I ~ < - ~ X Y S : I V \  10 rc~i~o\  
wcakncss in Icacliin~. 'l'lic pilrlmscs of scl l c\,:tlii;l~ ion arc. 

i )  Asscssnicnl and assistancc of tcacl\crs 

i i  ) individual improvcmcnl. 

iii) Professional dcvclopnicnl. and 

iv) School iniprovcnicnl 

'T'hcrc arc varioi~s mclliods I'or sclr cvalualion, such as. ohscrvalion. :slcntlcd ol>scr\,a~ ton and sclr 
asscssmcnl. Difl'crcnl Iccliniqoc for self nsscsstiicnl arc. 

I )  Vidco tape or airdlo l a p  reed back 
ii) Sclf-rating forms 
ii ) Scl f-reports 
iv) Comparison to standards 
V) ScIf-study materials, and 
v )  student's achie\fcmcnt 

Check your progress - Possihle crnsrvers 

I .  L%gl/-cvuluution meuris e~vcrluating tlic* cd/rc.tivrv~~.sv o/ crn inrliviclu~~l by Iii~~r.\r,l/. 111 tk,, c.,racr 

teaching, effectiveness in tt.crc.hing onr1pc~rformanc.e slroulrl he cvuluutr(1 h), t/i(l t~t~c.lr(,r lrirr~srlf. 
S~lf-~vulurrtinn hrlps in~livi~luul improv(wiont (rnd iniprnvrnlrnt ofthc i~i\ti~rrfior~. 

2. The major purposes (,f'self-evuluution urc rt.v.~e.~vment unrl av.vi.\func.e, itrrlir~irlurrl irtr/~rovr*nrr*rrt, 
profe.v.~innul (l-~elnpment and school improvlment. 

3. The major ohservutionul methorLv of self-evuluatif~n ure fh.~ervufi~*n and c'rtc~ri~l~~tl ohsc*rvufion 
through rrrting .scul.s, ohsmvation hy the other teachers using c.hec.kli.\f is (I suituhlr nt~tlio(1for 
srdf evuluutinti. Through nhservutinnul typc of ruting srwl~~ you :ilinuld r~vrtluutc, / I  01 I! good or 
hurl one's perfiormanca is. 

4. The mujnr tc~c~litriclrrc~s/or sc*l/-rrsstasntc*r~t urcS vi(1tto-terpr or uutli:,-/trltt, jt,c*tl hr~t.X, .\,,lj-rerlirr;: 
form (I,  .vev~r(~port.v, c~~)r~~purisoti to .vt,rt~t/trr~I.v, .vel&.vtu(!y tii(rt(nri(t1.: or111 , A / I J I / ~ ~ I ~ ~ . A '  ,~,~/ri,,v,,~ti,*ttt. 

ASSIGNMENT QUES'I'ION 

1)~welop the fnllorving tnnl.v/i~r the purpnsr#.v srl~c.trrl by you. 

l )  Achievement te.\f 

iii) Ruting si.rrk1 



iv) Cumulutivr retrorrl 

vi) Opiniottnairct 

vii) Interview schedule 

viii) Sncinmetry, and 
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BLOCK 7 CLASS ROOM MANAGEMENT 

Unit 1 Aspects of Classroom Management 

Unit 2 Problenis in Classroom Managciiicnt 

Unit 3 Proccdtirc of Class roonl Mnngcmcnt. 



BLOCK rSTRODUCTION -. 
We had seen a lot of information on thc dffcrent aspects of tcaching and learning through the . 

earlier olocks. But all efforts of the teachers for effective teaching will bccome fulilc, if thc teacher fails 
in effective classroom management. Thcrcforc, as a concludng section of this matcrial wc will sec thc 
cssential aspects of classroom rnanagcmcnt in this Block. 

'rhcrc arc thrcc Units in  this block 

1. Aspccts of Classroom Managcnlcnt 
2. Problems in Classroom Managcmcnt 
3. Procedure of Classroom Managemen1 

The purpose of this block is to give you a basic orientation towards classroom Managemcnt 
i&n@ problems in Classroom Management, and apply necessary steps for better classroom Management. 

Unit-l. Prescnts the relationship of discipline, personality of tcacher and classroom climatc 
with classroom management. 

Unit-2. Discusses various problcms in class room manngcmcnt duc to indisciplinc. Tllc problcms 
in classroom a managc~ncnt due to indisciplinc. Thc problc~rls arising fronl physical. phycolo::ical social 
and instructional causcs arc discusscd in dctail. 

Unit-3 gives the necessary procedure for better classroom managemcnt are describe6 in detail. 
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UNIT 1 ASPECTS OF CLASS ROOM MANAGEMENT 

r 
Contents 

1.1 Introduction 

1.2 Classroom management - Meaning 

1.3 Discipline and Classroom Management 

1.3.1 Concept of Discipline 
1.3.2 StagcsofDiscipline 

1.4 Charactcristics of Teacher and classroom Managen~ent. 

1.4. I Role of a teacher 
1.4.2 Charactcristics of Outstanding teachers 

1.5 Class Room Climate and Class room Management. 

1.5.1 Factors of Classroom Climate 
1.5.2 Guideline for productive Classroom Climate 
1 S.3 Influence of Classroom Climate on Classroom Management. 

1.6 Let us sum up. 

1.0 OBJECTIVES 

It is clear that the Teacher is the sole authority for managing his class. But smooth Management 
is possible only with the help of students. In this unit, we will see the important aspects of Classroom 
Management. These include developmental stages of &sipline of students and characteristics of teacher. 
The teacher can determine the nature of the classroom climate also. The influence of these three aspects 
on classroom management also is dscussed in this unit. At the end of this unit you will bc able to : 

* interpret the mcaning of classroom managcnlent 
* ident~fy the stages of developn~cnt of disciplinc 
* identify the relation between discipline and classroom managemeylt 
* iden* the relation bctween characteristics of a teacher and class'.oom managcmcnl 
* practice the characteristics of the outstanding teachers. 
* discriminate anlong different types of classroom climate. 
* apply the principles of productive classroom climate for better classroom managen~enl 

1.1 INTRODUCTION 

Educational institutions in our state can be categorized into different groups such as n~ral. urban 
coastal, etc. You know that the students belonging to all these areas are enrolled in institutio~~s in their 
own locality. We also have English medlum schools and school with the regional language as thc medium 
of instruction. Students belonging to cach of such tvpcs of schools have pcculiar dir;oiplinc problems. So. 
as tcachcrs, it is our duty to understand tllc discipliuc problcnls of students u.hich inllucncc classroom 
mangement. The developrncntal stage of dscipline. characteristics of teacher . and classroom climate 
have influence on classroo~n ~lungemcnt. In this unit we will discuss Ulc concept of classroot~l tn:1nage:cmcnt. 
classroom &scipline and its developmental stages, characteristics of teachers, classroom clinlate and 
influence of these on classroom management. 
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1.2 CLASSROOM MANAGEMENT - MEANING 

management is the sum total of activities that a manager does in order to obtain bctter product of 
an enterprise In this sense, we teachers also have a managerial role, that is classroom management. 
Classroom management of activities in the classroom in order to maximize learning. You are familiar 
with various activities that are organized for learning. Usually you have planned those activities in 
relation to the topic, levels of students and facilities available for learning. Since, classroom for nlaximunl 
learning it is essential to know the factors influcncing classroom activities. You should know about 
discipline, characteristics of teachers, classroonis climate and influence of thcsc on classroom management. 

On the basis of these aspects you can dcvclop a better plan of action and be able to c ,:anizc i t  
well. Then you will be able to manage classroom activities bcttcr than you have done earlier. 

1 3  DISCIPLINE AND CLASSROOM MANAGEMENT 

Discipline influences classroom management to a greater extent. So it is essential to h o w  the 
concept of discipline, and the states of development of discipline, to tackle well with disciplinary problems 
and to have a better classroom management. 

Now we shall d~scuss the concept of discipline and stagcs of disciplinc. Before we proceed to it. 
mark your responsc to following learning activity. 

Learning Activaly I .  

Wkaf do you mean by discipline in children ? 

Notes : 0) Spurn is given for your unswer 

3.1 Concept of Discipline 

Disciplineis one of the concepts WC usually misinterpret, as in the case of personalig. Now try 
_xamine the meaning of the hscipline. Usually you will have discussions in the staff r c ; m  about 
dents of different classes. You may say 'XB is a worse class. thc studcnts are not disciplined'. Olhcr 
-hers will also support your opinion. Here what do you mean by discipline ? Simply obedience and 
rly conduct. It is not discipline that we mean to achieve through education. You mean that students 

3 classes were making noise, passing unnecessary comments, raising unwanted questions etc. while 
are teachng. We all think that children must keep mum, when we are talking. To certain ex3ent it is 
,ect, because, it will help them tq be more attentive. But this is a type of 'obey the order' discipline, 
:h is not suitable for the purpose of education. 



The disciplinc which WC mcan is thc dynaniic sclfdirccting proxss. by nhich ih~ldrcn arc 
responsible to direct energy towards learning goals. When the tcacher makc them si~iiplc obcy. thcy will 
be afraid of generating suggestions of asking doubts. But in self-directive proccss. they thcmsclvcs arc 
responsible for learning, so thcrc may not bc thc qucstion of fear. For csr~mplc you arc going to tcach 
diffusion. 

You lake a beaker with water and add onc drop of ink to it. Then ask your studcnts 10 obscr\.c 
d rcport what is happcnitig ? And why is it liappcnit~g so '? Hcrc your studnits \\.ill gcncrats ldca of tllcir 
own, and csplorc thc tri~th. tliough thcy arc ;I bit noisy. So discipliric is sclf ilirccting proccss. Icadiug Io 
lcarning goals rcgardlcss of noisc prodcuccd or not. Our duty is to hclp our studcnls r c ~  Lrsc [his szlf 
drecting process. 

Check your progress - I 

Bring out the concept of discipline 

Notes : a) Space is given for your answer 
6) Compure your unswer with the one given af the :*nd of th is unit. 

1.3.2. Stages of Discipline 

We have already discussed thc various stagcs of dcvclopnient in Bloc: I .  And no\\. \ \c arc going 
to dlscuss about thc slagcs of discipline. 

On the basis of thc tlicorics of Piagcl and Kohl bcrg, thrcc stagcs ofdc~~clopnicnt of discipliric ;trc 
put forward. These stages are liicnt to give a gtridlinc to students and teachcrs of what to do to fosicr 
development of discipline. The stages arc as follows. 

1. Basic disciplinary stage 
2. Constructive stage and 
3. Generative stage. 

Now let us examine the inlportant responsibilites of students and role of teacher at c3211 stagc. 

Stage I. Basic Disciplinary Stage. 

This is the rirst and the basic stagc of disciplinc. This stagc is tlic cha~actcrist~c featurc of tliosc 
who come to school first in thcir lifc without any homc training. The classroori~ cnvironnicnt 111 Ix: nc\v 
to the children. So they will not know how to bchavc properly, in such a sct-up. You rnust ha\ c cspc'ncncc 
or your own children. A child who is first brought to a classroom, will take some timc or days or months 
to adopt to the new environment. 

Now, let's see what is the role of the teachers at this stage. 

1) You should give ncccssary directions to your pupils 



Say for csaniplc, you arc facing a group OS Sirsl slondards sl~tdcnts, you shol~ld address then1 os 
'I am your tcaclicr. my nanic is . . . . . . . . . . .  . . . . . . . . . . . . . . . .  and I a111 rcsiding 
at . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  now Icll mc your nalnc onc by onc. so all nf you shotrld h<re mc I I ; .  natilc ol' 
others. . . . . . . . . . . . . . . . . . . . . . . . . . .  y oil should stand up and \\is11 thc tcac-hcrs II I ICI I  thcy conic to ( h  i c ' ~ z s  Vc:ri 
should bring your books From loniorrou nn\var(ls . . . . . . . . . .  " and sn 011 ~ o c q  t!,i: I I S I  r t ~  

dircctions You should givc thc dircctions ~?rcc~scl\ :~nd clc:~ I-,lv ill Ilir r~y,l i t  1r111c 

ii) Encourage your studcnts to ask their doubts and qucslions: 

Ch~r studcnls will havc many dotrbts and qwslions a1 this slagc. So i t  is our duty lo cncollragc 
thcm in doing so, than scolding them. Sag for csamplc, one of your studcnts ask "Wl~y do WC \iJc;lr 
uniform '?": 'listcn sli~dcnts you must do wllat 1 say".. This answcr is no1 appropriate bcca\rse ~t is bcltcr 
to givc the raiionalc of any doubt raised by studcnts. So you sliould say thal 'look, studcnls Ilicr; arc rich 
people and poor pcoplc. but we considcr all of you alikc. TP you wcar colorcd drcss, many o .*ou ha\,c 
good drcss and sonic of yoo, haw only onc or two drc.sscs which might catrsc discriniina~ion at .ring !nu 
That IS why W C  dcc~dcd that :III of you should nclr ltniforin" 

So. a1 Ihis stagc, sludcnts sliould lis~cti lo ; ~ n d  l'ollo~\ thc dircc-lions g i ~ c n  h! Ic:~clicrs; 11d ro ;t4. 
qt~cslions abo~il Ihcir douh~s 

Check your progress 2. 

Bring nut the t.huruc~eris~ic:v of r.hilrlr~n rrt the husic. fIi.st.iplin~rry .vtuge ? H o w  (10 you hell* them tn 

develop properiv ? 

Notes : 11) Spur be i s  given for pour rrns*vtpr 

h) I'ornpwe your I J N S I ~ ~ O ~  111itIl thc onc ~ i v e r r  nt I / I P  r*ttrl r ! ~  thi.\ unit. 

Stage 11 ('oestrr~rtive stages 

'The children: aftcr completing Ihc dcvclopnicn( of k~s ic  disciplinary stagc, will pas!. 7n to tlic 
sccond stagc namely. the constnrctive stagc. 

The studcnts at this stage arc ablc to pcrforni conslructivc activities in thc classrootn. 'fhc! 
should work co-opcrativcly, with his classmates and arc ablc to cschangc our sliarc ideas bc11v~:cn ti~cni 
So thcy havc a leading rolc in determining thc nalurc ~Sdisciplinc or Ilie classroom. 

No\\ Icr us scc what should 11ic (c:~chcrq do :,l [his st;~!;c 
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volt should cncouragc your studcnts to p;~rticlp;~tc in group activities such ;IS pl.cyi.ct \ \c-~rk ~ ro l ip  
investigation, C'eltural aclivitics and field lrip While taking part in the organi/;lllon ;rn<l ~~ucctltion ol 

such activitics. sludcnts shoilld get an oppor(uni~? for ft~rtlicr dcvclopmcti~ throi~gli ; I C ~ I ~ S I ~ I I L . I I \ ~  sl;~zr. 01 
disciplinc. 

i i )  You should givc ncccssary giridancc 

Ncccssary guidance should hc given to yoor studc.nts. during Ihc colldrlcl 01 '  grolip :I( I I \  111cs 
Hccattsc each studcnt should kiion. his rolc i n  Ihc ;~cti\.ity, and lion- his pcribr~ii:lncc. ;~ l l~c l s  01 hcrs ' l ' l i t - \ t x  

luoarc tlic niinimom rcqtiircmcn( for a dcmocral~c society. So you should hi lpyorlr sr~~tl(-lils 1 1 )  iirrtlcrsl:~nci 
their rolc and dutics. No\\ \VC shall p;~ss on to thc ncsl, 2cnc.ralive s(aX3: h! \I I i i ~ . I i  nt: L oiil(l I ( ' , ~ i l  0111. 

studcnls. to lhc hip,licsl Icvcl of disciplilic I3cforc Ihis Y ~ I I  ~ i i i ~ ; l i t  check -b. :i;11 \m1 I I ; I \ ~ .  I(.:II i i l x l  ;~Ivc.;~tl.. 

('heck ynur progrcOss 3. 

Bring out thr c.hurur*tc*ri.ific*,s f,jpupi& c~t  the c.fmstruc*tivr stug't otid r~rili.\f tlrc. r w l ~  o j  ft*rrc.lrr,r\ 
ut this .sfuge. 

Notes : 3 ,Space is given fiw your onswer 

h) Ckmpure your un.\~vr!r with the one given ut the ~!/'thi.v r l r r j f .  

htage I l l  <;ener;rtive s t i t~r .  

'I'lic sli~dc~its ;I[ 1111s s1;igc h;~vc: ~ ~ I ~ I ; I ~ I \ : L ~  111 soci;~l r c s p ) ~ ~ s I h ~ l i ~ ~ ~ ~ . s  I ~ ~ ; I I I  S I I I ~ , . I I I \  , I [  , ~ I I I ~ I  I ~ I I ~  I I \  ,, 

StagC. Say I b r ~ ~ a l l l p l ~ .  sulposc WC arc csposcd to an acc~dcnt silc. An lnjilrcd nun IS  1 y 1 1 i ~  011 Ihc ro:~tl 
Pcoplc from a crowd around him and arc watching A pcrson who is at tlic hiehc.st slagc ofdisc~pl~lic \\ ,111 

takc iicccssary stcps to hclp thc injilrcd man. But otlicrs ~ v i l l  bc still in dcritbt a1x)ut chc pollcc c;~sc ; ~ n d  
such affairs. 

Stildents at this stagc w i l l  show wlch a Icadcrsliip as in thc prcvious c~anipln 'l'lic! \ \ i l l  st;lnd 
for justice. Thcy can tmdcrstand I hc prohlcriis in I he society and gcncratc solulions fnrrn I hcsc p~.nhl,,nis 
So at thc coinplctio~i of dcvclopmcnt of this stage. n student sliould bccoiiic as cnllglilcn cili/r\rl i Ii;11 I S  :r  
citizen to always scarcli for Iiis dulics Illan Iris rigllls Flc c:ln illso s(and;lriphl : ~ n t l  1'1gli1 ;I!::llnkl c.onll~( I \  

in  life. 

Now Icl us scc tlrc rolc of tcachcrs Ilrc gc.11cratlvc sl;lgc of disrll>llnc: ,\I ~ I I I G  SI:IL~,,* ; i l \ i ~  > O I I  

shoi~ld providc I~~dcrsl i ip  opporhlnitics 10 your sttldcnts. Say for csanipl(. si~pposc >o11 11i;lkc : I  ~ I ; I I I  I o r  
a ficld trip andask your slildcnts to inakc ncccssary armngcmcnts, thc studcnl ; will gel ciiougli oplwr~unrtics 
for social rcsponsibilitics, lcadcrsliip and prohlcni solving. You mmt givc ncccssa? suggcsllolls to yotlr 
stndcnts as and wlicn rcquircd. 



Check your progress 4 

What are the peculiarities of pupils at generative stugc ? 

Notes : a) Space is given for your ansiver 

6) Compare your answer with the one given at the entlvj'this unit. 

Now it is clear that classroom discipline is influenced greatly by the stages of development of 
iscipline. So you have to understand the stage of discipline, before analyzing the disciplinary problem. 

So, it is your duty to provide adequate activities to the students in accordance with tlie 
evelopmental stage of discipline. If the studcnts do not get opportunitics for proper development of 
'scipline, there will be disciplinary problems. Such disciplinary problen~s in turn result is improper 
lssroom management. 

,4 CHARACTERISTICS OF TEACHER AND CLASSROOM MANAGEMENT. 

Characteristics of leacher is another aspect influencing classroom amangement. Since the role 
the teacher is very imporrant in having a better classroom management. It is essential to know the role 
the teacher and characteristics of outstanding teachers. First of all, we shall see the role of a teacher. 

4.1 Role of a teacher. 

You havc to perform a twin role in maintaining classroom managcn\cnt. This twin rolc in\ olvcs 
:tors influenced by teachers and factors controlled by teachers. That is. a tcacller could infl~~cncc 
rtain factors, and hc couldcontrol somc othcr factors. Both of Ihcsc togcthcr contribute to the clI'vcti\c 
: of a teacher and these by bcltcr classroonl managcmcnt. Now, lct us scc thc dctails of Ihc rol : of a 

.cher. 

Factors influenced by teachers. 

The major factors influenced by teachers are, parent-teacher relationships, out of school aspects 
i administrative aspects. These factors are called teacher influenced factors, bccause teacher can only 
uence these factors and not able to control them. 

In this regard you should take chances to know the parcnts personally and thcir attitudc You 
, have experienced many aggressive parents in your tcaching life. I f  you patiently listcn to their 
nion, they may be willing to listen you later. Anothcr thing you should do is to includng pupil In 
ent-teacher meetings, which will heip you in thc lnanagenlcnt of discipline. If it is not possibl:, you 
uld arrange a pupil-teacher meeting, just before parcnt-tcacher meeting. 



(-)111 i\C scl~ml asp.c(s iticlttdc ni1tut.c of liotiictrork, honic cci~ironmcnt. arid influcncc of nicdt:~ 
1 s ~ ~ t s  I lcrc ;llso ~ l ic  ~c;rclicr c:rti g;~thcr rclc1.:1111 i~ili)rtll;~tio~~ regarding ~hcsc from parents and is 
onl\ :~hlc In y~vc s~ry,~cslio~ls 

Adn?tn~strati\c a.spccts ;~iiludr: obscnntron oinatlonal @-S and festivals. conduct ofco~umcular  
;iclic.itics sucb as sports mcct. youth-festival. cscilrsion. scicncc fair and so on. A tcachcr can only 
influcncc thcsc aspccts as thcy arc joint vcnturcs and thcrcforc. only propose onc's suggestions. 

No\: WC shall pass on to tlic factors controllcd by teachcrs 

R. Facbors contrnlletl hy tearhcrs : 

'l'lic:.c arc thc factors on l\-liicli the tcachcr can cvisl control mcasurcs. Major aniong such factors 
; I I ~  111~trttcltnu. ~Iassrooni nian;~gc~iicnt  rid cvaI~l:itioli of Icartling. You know that nicthods and tnaterials 
rt11l1,cd for instruction \\.ill Ii:lvc inll\lcncc on classrootli ~iianagcnient. So your approach in instnlction 
and c\,alrra~icin sliollld bc dcsigricd in st~cli a way to avoid disciplinary problems. You slioold control the 
tt~struclion;~l proccss and mcans of evaluation. YOII should also dcsign your own approach in class room 
managcmcnt. So in all thcsc aspects. you arc thc ultimatc authority responsible for tlic activities to be 
o r ~ g n i ~ c d  in tlic classroom. hcncc tcrni tlicsc as factors controllcd by teachers. 

Tcnchcr characteristics haw profound influcncc on thc role of the teacher, as one's characteristics 
dctcrtninc rolc performance. In ordcr to makc this clcar, we shall see the characteristics of odstanding 
Ic:rclicrs, as t i  csc characteristics help for bcttcr classroom man: scnicnt. Before we pass on to that, check 
!,our progrcs? i n  this unit. 

F.rplr~in hric?!~, how r1oe.v the mlr  of f'u tcrrcher injlur*nnrv c.l(r irnnm management, 

Notc*.~ : 0) Space is given for your ans~ver 

h) Cnmpnrt? your an.c.wer with the nnr +wen at the end nfthiv unit 

1.4.2 Characteristics of Outstanding 'I'eachers 

& I .c( 11s rccollccl orrr Icachcrs \vho I;tr~ght 11s froni Ilrst . :rtldard to highcr cdrlcaliori Icvcl. Could 
\ o ~ t  n:ltnc ,111 of tlictn ? or could yo11 rc~ncnitxr cvcn lllc lilct or Illcm all ? I f  you arc lucky: you will 

.L 
rcn~criihcr one or two of tlicrii. (XC;I~ISC of llicir 0111 staridirig cl1 r;~ctcristics and pcrfonnancc. 



Notes : (4) Space is given for your orrLv~i9c<r 

You lnav have enlisted the following major charactcristics such as. the tcachcr is. 

1)  Well qualified 
ii) esccllcnt in co~nniunication 
iii) an cspcrt in tcaching using difl'crcnl n~clhods and., 
iv) always consider the intcrcsts of studcnts. 

In addition to thcsc, wccan identify certain othcr charactc,ristics also. 'Thcy arc as Toll ~s 'I'hc 
tcachcr will bc 

\3 warm, understanding and friendlx 
vi) responsible, and systematic 
\ii) stimwlativc and considerate to pipils 
viii) always fair, smart and well preparcd. and 
is) liavc cnipalhy for students and skillcd in vnriorts aspccts of  caching 

l'hccc :irc Ihc major charactcrist~c~ of o~~l~t:inding Ic:tchcrs I h c ~ c  chirractcrlstl~s M 111 Iicl!~ . I  

tcachcr to pc9forin thc rolc cfrcclitcly 

You uregoing to observe u c1a.s~ of one of your oolleugaes in order to cnmpore it with the choror-t~ristita 
of on out.dunding teacher. Who? charaeterirhrhc.v ~vill you take for compurison purposes Y M ~ P  ;I list 
of them. 

 note.^ : U) Space is given for your un.sl.vr.r 
h) Cornpure your ans?vc*r with t h ~  ONP A ~ V P I I  iit t h ~  end of this unit 



Effective role-performance of teachers is necessary for better classroom managenlent If th 
characteristics and there by the behavior of the teacher ib not upto the mark, will be problem sin classrooi~ 
management. 

Suppose for examplc, Raju is a Secondary School Teacher, who does not possess outstandin 
characteristics. H e  is the sole authority to determine overall activities of t':c class. He is al\vays prcferrc 
lecture and recitation lncthods of teaching. Naturally problenls in c1assrl)om managcnlcnt ore occtlrrlr~ 
in Raju's class., 

Now let us have a look at Ms. Julie's class. The teacher co-operates with her studcnts in organisin 
various activities in the class. She acts as a facilitator of student's activities. She always gi\c nccessa. 
guidelines to her students. These good characteristics of teacher create the feeling of oneness among hc 
students. They are highly responsible and generative., So, problems in classroom management nev. 
occur in her class. From these examples, it is cleared that characteristics of teacher have high influenc 
on classroom management. 

1.5 CLASS ROOM CLIMATE AND CLASS ROOM MANAGEMENT 

Now, let us sce what is thc meaning of classroom climate and thc influcncc of classroom cli~na' 
on classroom management. Climate is a familiar term to you, but classrooin climatc is a n  unfulniliar on. 
Climate means, almost all aspccts of climatic changes on environment and living beings ;ire familiar t 
us. 

Classroom climate also has similar features of environmental climate such as warmth. cold etc 
A warmth classroom will gtve acceptance to students and makes them fc el secure. 

A cold classroom climate is the one that threatens students and makes them feel insecure ar  
fearful. Proper learning can happen in a class room with warm climate only. So classroonl climate mcar 
the emotional set up prevailing in the classroon~ that influences learning. 

The factors determining the nature of classroom clinlate are degree of formality. flecslbil~ty. structur 
of class, anxiety, teacher control and stimulation. All these factors contribute classroom clin~ntc. No1 
let us discuss these factors in detail. 

1.5.1 Factors of Classroom climate 

The various Ikctors involvcd in classroom climatc arc &scussec: as follows 

1) Degree of formality 

Formahty is '1 familiar term and you know, what it is. In our dail:! life \VC have to show fornlalit 
at many occasions. llerc, dcgrccs of fornlality Illcans the dcgrec of rcldtionship bct\vcc~l teacher an 
pupils. Let us remcn bcr our tcachcrs, some of them might be informal 2nd they should ha) e had a vcr 
good relationship wit . students. So degree of formality means, how far formal is the lcachcr In the clac 
room. Highly formal class is not suitable for developing good classroom discipline 

2) Flexibility and structure of Classroom 

Flexibility and structure of class are rclatedfactors. So, we shall discuss these two togethcr. 11 
certain classes teacher adopt a particular teaching method or assigns a particular activity to all studcnts 
regardless of their ability. Many of them may not follow the teacher or could not do the activity success full^ 
Hence the teacher should adopt another method of teaching or suggest any other activity, that can help thc 
children properly. Here, by suggesting alternative activities, the teacher makes the situat  on flexible. I 



the teacher docs not do so, learning will bc impossible and disciplinary problcms may ari:;;. So. licrc 
flexibility means provision of alternative situalions or activities for facilitating learning. 

You will normally prepare a lesson plan or plan of aclivitics bcfore teaching a 1esso:l. In certain 
situations, as we mentioned in the case of flexibility, you have to deviatc from your teacbrng plan to a 
certain extent. You have to develop the lesson through a series of activities, structures we1 in advance. 
The structuring may be very high, if you are not deviated from your teaching plan. So, structure of 
classroom means predetermination of activities that should happen in the classroom. But a classroonl 
which is moderately structured, or low structured alone contribute to productive classroom climate thcrc 
by will be a disciplined class. 

3. Anxiety, Teacher contrdl and Stimulation. 

Now we shall discuss the three factors which are depcndcnt of thc factors already di!,cusscd. Lct 
us see what if the meaning of each factor and how these relate to the factors discussed earlier. 

Anxiety, you know is a psychological process, which is exhibited by almost all indiv duals during 
stressful situation. The degree of anxiety is dependent on the individuals. In class roo - 1  situations, 
teacher and structure of classroom influence anxiety to children. If the teacher is informal a rd classrooni 
is low structured, anxiety will be reduced. 

As tcachcrs, all of you should supervise activitics of studcnts during thc lcarning proccss, in ordcr tc> 
facilitate Icarning. This tcacher control. to a certain cstcnt. is good for productivc classr~,om clim;~tc 
But too much control is not productivc. So try to csist nlinimunl control wliilc your studcnts arc lcar11111g 

In your daily teaching, you should stimulate your students for learning. For stimukating the111 
you may narrate incidents, show specimens, ask them to contribute their views and encourage them for 
answering your questions. Such stimulative activities are very essential for a producti ,e classroom 
climate and is dependent on the will of the teacher. 

We have dscussed various factors of a classroom climate. And now we shall discuss about 
certain points to be borne is mind for establishing productive classroom climate. 

1.5.2 Guidelines for productive classroom climate 
'. 

You should follow certain guide livcs to establish a productivc classroom climat and ~hcr cb! 
avoidng dsciplinary problems. 

i) Know yourself : You should thoroughly undcrsland your scope and limitations bcforc going to 
teach. 

ii) Know your students : You should establish informal contact uith your students and try to undcrsland 
their ability, needs and background. 

iii) Know past cxpcriencc of studcnts : You should know thc past cspcricnccs of your st.ldcnts Ixforc 
you are going to develop a ncw conlcnt arca. 

iv) Activities in classroom : You should bcgn thc class naturally and procccd with the p:,rticipat~on of 
students. You should be sincerc, authentic and hclpful to studcnts, while they are Ititrning. 

These guidelines will help you to establish a productive classroom climate. Now let us .ice classroonl 
climate influence classroom management. 
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1.5.3 Influence to classroon~ climate on classroom management 

We have alrcady discussed various factors cotitribuling to classroon~ clilnatc and guidc1inc.s for a 
productive classroom climatc. 'Thc naturc of classroon\ climate will havc influcncc on discipline,. as \\c 
dcrincd discipline as a proccss of self-dircctio~i. 111 tlic proccss of self-direction WC lnust hrnc  rcslwcl fro 
othcrs and bc CO-opcradvc with othcrs. Activities th;\t ;Ire helpri~l for sclf-dircclion nrltf co-npcralit)~i c;111 
bc dcvelopcd in classrooln will1 good classroom cliiii:~lc 'I'lius, tlic s;udcnls Iwlonging to s11c.li il;~c.\cs \I 111 
Ix disciplined as thcy gct opporttlnity Tor dc.vclopmcnl of discip!inc. 

So it is your ditty to provide ~ h c  classroon~ clim;ltc conclusive for dcvclopmcnl ol tlrsc~pltt~c 
Whcrc Iherc is impropcr classrooni climatc. lhcrc will bc indisciplillc probicnis. Silcli prol~lcn~s wtII 
aFTcct classroom managcmcnl. 

Check your progress 7 

What are the factors involved in clussrnnm climute ? HOIV can ?nu rhvc4ry rr proflur.tiur 
climate ? 

h%)tc.s : a. S')(rrv is givm for your ~ J I I S I ~ ~ O ~  

h) C o n r p r ~  your unsivrJr ~rlitlr t h ~  ON(! givcpn r ~ t  the EI.  I of this unit. 

1 LET US SUM ITP 

In this unit we havc discirsscd lhc basic aspccls or classrooni niangenicnt. disciplinc ; ~ n d  iii:~jor 
factors involved in classrooni managemncl. Tlic major points of discussion can bc somnicriscd as 
foll01vs. 

i) Discipline is a dynamic process of self-direction. 

i i )  Discipline has thrcc slagcs ~Tdcvclopmcnt nanicly hasic disciplina~ stagc. conslruclt\ c c ~ : r ~ & :  and 
gcncrative stagc. 

iii) At basic disciplinary stage childrcn follow dirccl~ons, and tcachcr should cricoiiragc ~ l i c l l i  to cl;~riI). 
thcir doubts. 

I )  At constructive stage pupils arc able to look CO-opcrativcly undcr the guidincc of Icachcrs 'li'nclicr 
should give more opporttmitics to their pupils to work co-operatively 

v) At gcncrative stagc ptlpils arc able to take up social rmponsibilitics and tcx?chcr sho~~ld p\ I(:;~d\~rcliip 
opportunities to tlicm. 
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vi) An outstanding teacher havc thc follo\\ing characteristics. HcIShe will be exccllcnt in 

communication, expert in his subject, esperl in teaching, always give priority to pupil's interest, 
responsible, systematic, stimulative and warm. 

vii) Characteristics of teachers have influvcncc on classroom management is two ways namelv, through. 

a) Factors influenced by teachers - such as prircnt - tcachcr relationship, out of school act:;ilics and 
administrative aspects. 

b) Factors controlled by teachers - such as instruction, classroom management and evaluation. 

viii) Factors determining the nature of classroom climate are degree of formality, flexibility, structure, 
anxiety, teacher control and stimulation. 

ix) To establish a productive classroom climate you should know; yourself, your students, past ~sperience 
of students, and develop best set of instructional activities. 

X) Discipline problems are unlikely to occur in classcs with appropriate classroon~ climate. 

Check your progress - possible answers 

l .  Discipline is a dynamic process of self-control and self-direction by which a child develops 
properly. Self control is the process of obedience of students without force and self direction 
means responsibiliiy of learning is one oneself; 

2. ChiMren at basic disciplinary stage would not have received any training for beh.:ving in a 
publicplace. So everything at school is new for them andthey would not know how top behave 
properly in different situations. 

Teucher shoulcl give necessary clirectiotts to /~rcpil.s uhorct their hehuvior in clgferent ?itrrufion.s. 
He should also encourage the pupils to ask que.stions uncl cvpre.s.s their irleus and feelings. 

3. Pupils at constructive could perform constructive activities co-operatively. They corrld group 
activity and share and feelings between them. 

Teacher shouldprovide maxiinurn opportunity for group work. And he should also give necessuty 
directions regarding the work of each group. 

4. h p i l s  have initiaiive andshow leadership qualities at generative stage. They also show inteterest 
in social responsibilities. 

Teacher should create maximum opportunities for his s$ur/ent.s to rlevelop their responsihilitj~ 
and leadership quality. He should also give necessury sugge.stions us and when required. . 

5. A teacher has to perform a very crucial role in clu.s.sroom management. Uc?cause he is tlrc 
director of instructionalprocess. He could influence certain factors and he could corrtrol sonze 
other factors infiencing instruction. The proper manipulation of such factors will depend otz 
the characteristics of a teacher. 

6. The following characteristics should be taken purpose of comparison. 

i) Comnurnication ability 
ii) . Content mastery and expertise in instructional methods 
iii) Priority to learner 'S interest. 
iv) Wurm, unrlrrstanding and frienrl!y 



Re.., ,onsihlt., .systemutic urr d .vtimu/ative 
L-i) Fui und snturt 
vii) Empathy for students 

7. The factors involved in classroom climate are : 

i )  Degree of formality, 
ii) FIexibility and structure of class, and 
iii) anxiety, teacher control and stimulation 

In order to develop a productive classroom climate. One should know oneself (strength and 
~veukness), knotvstudents (abilities and Ievel ofperformance), knowpast experience ofstudents, 
und should know the orgunizution of activities in the classroom. 
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UN 1'1' 2 YHOBLEMS 1N CIASSHOOM MANAGEMKN'I' 

Contents 

2.1  ( ' ;IIISCS or indisciplinc 

? 3 I Physical cailscs 
? 7 ? physiological causcs 
2 1 7 Psychological causcs 
2 1 4 Social causes 
? 7 S instructional causcs 

2.4 Over coining thc causes of indisciplinc 

? 4.1 Chcrcoming physical causcs 
2 4.7. Wcrcoming physiological causcs 
? -1 3 Chcrconling p!jychological c;~~lscs 
2.4 4 overcoming social causes 
14.5 Chcrconiing instri~ctioiial causcs. 

2.3  Let 11s sun1 up. 

In unit 1 we had seen that disciplinc is a inajor aspect of classroom nianagetneiit. Lack or 
disciplinc. i.e. indisciplinc, will raise niany problcnis in classroon~ inanagcrnent. Tndiscipli ic can happen 
at any point during tlie dcvclopment of discipline duc to vnricd iypc oTcauscs. In this unit we \ \ i l l  scc ~ I I L ,  
innjor problcms of class rooni nianagcnicnt cnrlscs oriiidisciplinc and I hc \vnys to ovcrcoiitn thnsc c:~\lct-< 
At rhc cnd o f  this unit you will bc able to 

* Inlcrprcl tlic incan~ng or ~nd~sc~p l~nc  
* TdcnllT> thc causcs or ~nd~sc~p l~nc  
C loc;tlc tlic ways to ovcrcoinc Llic causcs of ind~sc~plinc 

Stiiderits belonging to different physical, ,social and psychological sct ups arc enrol led in our 
scllools. So school is a place of conflict arid coinproinisc naturally problcins arisc, duc 10 1 . 4 ~  dirfcrcnccs 
anlongpupils. These problenis will give raisc 10 indisciplinc in your classroon~s, Solving orsuch prohlcms 
arc vet?. csscntial for tlie appropriate dcvclopnicn~ of disciplinc. You arc thc solc autlio; iry i n  sol\ 1113 
such problcms in  yotrr classroom. In  this unil  rvc sllall d~scrrss tlic 11i:tjor cattscs of indiscipl~nc: :111(1 ~ h c  
ways to ovcrcomc thosc causcs. which will havc 1111luc1icc a classrooni n~r~na~cnicnt. 

2.2 INl~ISCIYIdNE - MEANING 

WC havc seen that disciplinc is sclf-dircctivc and sclf controlling process. ( ~ J i i i l .  I Scc ' 3 )  
Tntlisciplinc is diametrically oppositc to concept of discipline. WC lcachcrs. ustrally niisintcr~rct the tcrm 
indisciplinc. According to this view a classrooni in W-liich all stl~dcnts properly drcsscd. sit all righi 
withoat making niany noisc is a disciplined class. But i f  WC csanlinc this class in  t l ~ c  liehl of our  
dcririition ~Tdlsciplinc. wc nil1 sec that i t  is not n wcll disc~plincdclnss (lnc thing is corrcc 8 .  ~ l i n (  is 



;Ire attcntivc and ohcying tlic ordcrs of the icachcr. I'lic\ n ~ l l  k disciplincd only lLc! : , : opporl~ttlily 

for self direction and sclf - dcvclopnicnt So. indiscipli~ic dcvclop from lack of allcntion and lack of 
opportunity for sclf-dcvclopnic~it sclf-control and scl f-direction. 

Nr Ict's discrlss [Iic v:)rtnus c;lrts~s of ~ndisctplinc 'I'lic miijor cai~scs arc physical !~li!;sioln~icai. 
!~c!.r.llnloc~ .,II Soci:11 and  i11clruc:tion:ll WC sh:111 disc-~tss c;~ch ofl l ics~ cnrlscs in dcl;~il 

First of a11 WC shall discuss physical cailscs of indisciplinc. Physical causcs nicans any kind of 
ph!s~cal tl:sabilitics callsing disc~plinary problcms. 'I'hc physical disabiiitics involvc physically 
11:lndicaplx.d. mentally handicapped. ha t ing  itnpgircd arid visilally handicapped conditions. This kind 
of physical inadcqilacy will  l a d  to indisciplinc, becairsc thcsc will adversely affect attention and self 
ti~rcclion. 

p . ,  I !ctologicaI ' c:lr~scc :Ire cltrcctl!, di.l~ndcill on pli!,siological nccds of cliildrcn Physiological 
11ccds arc tlic basic nccds of 11t1tii;111 I v i~~gs  I\ IiicI1 yort 1n1~11t have h a r d  of. Now IcI us scc whal arc the 
hacic nccd 7'hc hisic physiological nccds of stl~dcnts arc nccd for food, clothing, scaling, studying etc. 
4 strrdcnt is not gctling cnough food cannot attcnd it1 r hc class. It is tkc sanic thing happening in tlic case 
nf tliosc wli3 lack siritablc clothing. cnough scating and ,studying facilities. So a studcnt \vitli imsatisfied 
hasic nccd.s coilld not acqr~irc bitsic discipline. And now WC pass on to thc psychological causcs of 
indisciplint,. 

Ps~~chological causcs of indisi:iplinc arisc from psychological problcms. Thc major psychological 
proklcnis involve prohlcms of adnli-.si~~-tits, and self-:~clr~:~li/,alion nccd ofpupils Sincc. scc,,)ndary school 
pr~pils arc ;l1 Ilic hcginnitig of adolcsc~cncc, Ihcy \ \ i l l  Ii:l~c prohlc~ns of adolcsccncc. You know that the 

+ p~pi ls  at Ili!s stagc arc in rolc cotifus~on AI onc and llic satiic tinic thcy wish for atlcnlion - gctfing and 
~Iic! ;Ire a I~lllc shy lo I:~kc inili;~t~on i n  acliv~t~cs 'I'hc ;~ppc;~r;~~icc ofsccondar). scsual cliarnctcristlcs will 
also c;lr~sc dry drcaniing and frrrstrations AI  this st;~gc pupils will do cvcq.thing to attract thc oppositc 

-? sex Nccd for pcrfcction of sclfactualaisalio~i is thc ulli~natc nccd for a person. Each one strivcs to satisfy 
this nccd w:icn thc other nccds arc satisfied. All thcsc phycological aspects will givc raise to numhcr of 
indisciplinc prohlcms. Solving of such prohlcnis arc. vcry i~nporlant as far as thc fr~rthcr dcvclop~ncn( of 
Ilic 1ndivid1,:ll is conccnicd. I)cl;~ils of ovcrconiing sucli prohlcms arc dcscribcd in sub scction 2.4 ofthis 
u ~ i i l .  

2.3. J Social C~~~IISPS 

No\v. WC shall pass on to tlic social causcs of indisciplinc. Anlong llic social causcs acccptancc. 
cnc.i:~l~s;~lior and soci;ll class arc I I ~ c  Ilircc iniporlant problcnl arcas. You know that classroo~n isa mrnialrrrc 
w.-icly. ancl has vilal rolc in socialisation. Sharing of idcas and objccts is very essential in classroom. 
Sr~cli give arid takc principle is the basis for socialisation. A niorc-cared child or a singlc -child will be 
poorly socialixcd and havc soinc prohlcnls in social adjustnicni in the classroom. A bctter socialized 
cliild \+i l l  r;:l acceptance among his class niatcs vcry soon. A poorly socialised child will have some 
prohlcnis a1 for acccplancc. Along will1 thcsc llic social class ofthc individual also is a dctcniiinant factor 
ol'socinl acccplancc. 'T'licrc \\..ill hc sopriority and infcrioriry fcclings among individilals of Iiighcr class 
i~nd backward class rcspcctivcly which will cratc acccplancc :~nd adjustment problcms. All thcsc social 
:~spccls \+ill  read to indisciplinc i n  c1:tssroonis Hcrc also ~ O I I  II:IVC to analyscs the right cause of indisciplinc 
and solvc i t  tn the cost appropriate way. Now WC shall pass on to thc instructional causcs of indisciplinc. 
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2.3.5 Instructional causes 

Along with other causes, thcrc arc instructional causes of indisciplinc also. Now Icl 11s scc it ia~i 
are the irstructional causes of indisciplinc. We havc discussed about classroom climate ~nd  factors 
influencing classroom climate in Unit 1 of this Block. There we havc sccn that classroom clinlate and thc 
characteristics of thc teacher are very important as far as classroom discipline is conccrncd. 

Consider a highly s t~ctured classroom with high formality and no flexibility. This will lead to 
many indiscipline problems. Sometimes learning activities arc very easy and sometimes thry are very 
tough. In both these cases your pupils will have some problems. Excess teachcr control curlalIs student's 
need for freedom which also causes certain problcnls of Isciplinc. 

These are thc various instructional causcs of in&scipline. 

Check your progress l 

Describe briefly the major causes of indiscipline ? 

Notes : a) Space is given for your answer 
6) Compare your answer with the one given at the end ofthis unit. 

2.4 OVERCOMING THE CAUSES OF INDISCIPLINE 

WC have discussed the major causes of indisciplinc. Now, let us scc how can WC overcomc thosc 
causes of indiscipline ? We shall discuss it in the samc order, in which WC discussed thc cau;.:s. 

2.4.1 Overcoming physical causes 

First of all we have discussed the physical causes. You have to idenw your pupils with any 
physical disability. There of course are special educational institutions for blind, deaf, dumb, etc. So you 
ihould identify orthopedically handicapped pupils and those with hearing andfor visual Isabilitics. You 
-hould provide convenient seats for them and dircct one or two pupils to hclp thc disabled childrcn. You 
should also take care of those children from being teased of by other childrcn. These will help thcni io 
ivoid inferiority. 

1.4.2 Overcoming Physiological causes 

Secondly we have d~scussed the physiological causes leading to tndiscipline. Our bas~c nccds 
e more profound among physiological causes. The basic needs arc needs for food, dress, stating and 
udying facilities. Now let us think how could we overcome these causes. In our school midday mcal 
-ogram is going on for the benefit of children upto seventh standard. At the secondary level WC havc no 
uch programmes. So, you may organisc mid-day mcal programme with local help for thosc ~vho dcscn c 



i t .  TJsllally unifornis arc colnnion in our schools. So 11'1licrc is any pupil will.011t prolxr drcss, \o11 C O I I ~ C I  
givc thcln a sct ofdrcss using thc school fund. Provitl~ ng seating and studyint; facilities can h: donc 11iorc 
casily with aid of enough furniturc. 

2.4.3 Overcoming psychological Causes 

The third cause we discitsscd is thc psycholo~ical cause. The most rclcvant causes in this category 
are the role confusion oTadoIcsccnts and their scl f-act ualisation nccd. Most of thc psychologicaI problcms 
can bc solvcd ilsingcounsclling. You should act asa ~.iglil modcl in the adult rolc for your sttldcnls. 'l'hcir 
rolc confi~sion can bc rcniovcd Iy making them p:~rl~~-ipatc in instri~ctional aL:livitics 2nd :issigning lIlc:~n 
ccrlain activitics which they thcmsclvcs can do. S;\!. for csaniplc: you arc tiling to arrnngc a T~c,ltl trip 
Organising of various aspects of tlic ficld trip can Ix assigncd to small groi.!s of students of your class. 
This t ~ p e  of participation will hclp your students to overcome their fntstrations to a considcrablc cslcnt. 
In addition to these you should cnqiiire into thc causcs of frustrations and give them appropriate suggc~tions 
and assign suitable discipline dcvcloping activitics. I t  is described in U.3) Along with thcsc, involving 
them in creative works will hclp your pupils to realize thc way to self-actulaisation. Once you colrld win  
the approval and respect of thc adolcscents, then thcrc will not be indiscipline problems in your classroonis. 

2.4.4 Overco&ng Social Causes 

Now, we shall discuss abu t  the ways to overcome social causcs of iiidiscipli~ic. Tlic major 
problcnis arc in rclation to social acceptancc and adjuslmcnt. You should adopt group acti~itics Tor 
teaching selected topics to promotc sharing mentality and rcspcct for othcrs in your pi~ptls. H! t:lking 
parton sirch group activities your pupils will bc gradirally socialized. Tlicy le.ini what arc their roles and 
how their work influences othcrs and \isc versa. So. your duty is to provide cnough opportunity for yoirr 
pupils to work together. Sometimes, there may be students who are poorly soc:alized and having dificulty 
to work with others. They may be isolated children. Wilh the hclp of other stndcnts they may hc incli~dcd 
in sniall groups and providing positive reinforcemcnt and praising them as and when rcquircd, gradually 
they also can be socialized. 

2.4.5 Overcoming Instructional Causes 

Lastly we have discltsscd the instnrclional cairscs of indisciplinc. Anlong thcsc causcs classroom 
climate and characteristics of tcaclicr arc the important influencing factors Tlic naturc of clnssrooni 
clim;~tc is grwtly dcpcndcnt on you. So you should ctcsign tlic cl;issroom clirn.\tc in s1rc.11 ;I n ; ~ y  I Ii;it i f  I\ i l l  
masitnizc learning. You arc the sole authority, who dctcrriiinc the structurinj; and forrnal i t ) .  of 1I1c class 
Thc slructurc and formality shoirld bc low in ordcr 11) rcducc indisciplinc pr~iblcms You slioultl design 
instnrctional activities of various typcs, which will hclp 10 cater to nccds ofchildren with d i f k r i ~ i t  p lnlercsls 
You should makc adeqlratcchangcs in your lcacliingplnn if rcquircd. So you should design your classrooni 
with :less structure, low folmality and adequate flcsi hi lity. 

These suggestions will be helpful in overcoming the problems in classroom nianagancnt. 

Check your progr~?.~s 2. 

Explain briefly the wu.y.v to overcome euch ctluse of inrliscipline. 

Notc.!.v : U) I S l ~ ~ c ~ s  is given for your urrslvrr 

h) Coml~ure your un.wver with the one given ut the end of this urlit. 



2.5 LET US SUM UP 

In this unit we have discussed the major causes of indscipline and the ways to overcome each of 
these causes. The major points of our discussion can be summarized as follows. 

1) Indiscipline means lack of attention and lack of self development self control and self cbrcction. 

ii) The major causes of indiscipline are 

Physical causes - such as physical disabilities 
Physiological causes - such as unsatisficd basic nceds. 
psychological causes - such as role confusion and unsatisfied strive for self - actulnria~tion. 

d) Social causes - such as less social acceptance and social stratification and 
e) Instructional causes - such as rigid classroom climate and unsuitable characteristics of 

teachers. 

iii) The ways to overcome these causes are 

a) Physical causes - to give special care 
b) .Physiological - to organise progralnnles to satisfy basic necds 
C) Psychological - givc counscling and discipline developing aciivitics. 
d) Social causes - Providing morc group activilics. 
e) Instructional causes - by providing productive class rom climate and 

establislung good support with pupils 

iv) Overcoming of indiscipline problems will be helphl for better classroom management. 

Check your progress - Possible answers 

l)  There are various causes of indiscipfine. 
i )  Physical causes such us physical disabilities 
ii) Physiological causes such as unsatisfied need for food, clothing, seuling, studying etc. 
iii) Psychological causes such as unsutisfied needs for food, clothirig, seating und studying. 
iv) Social causes such as problems of udolescer~ce artd utrsutisfietl needfor self-actuuliztrriotr. 
v) Instructional causes such as rigid classroom clinlute and unsuituble characteristics ofteuchers. 

2. There ar: ways to overcome each cause of discipline. 

Physical causes can be overcome by ide&Yu:atc'on andproviding special educcmion. Physiological 
causes can be overcome by organizing programmes to satratrsfL basic needs of pupils. Psychological 
causes can be overcome to M extent through counselling and discipline developing activities. Social 
causes can be eliminated to a certain extent by providing more and more group activities. Instructional 
causes can be overcome by proper planning, fostering productive classroom climate and o~ganizing 
support wifh pupils. 
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UNIT 3 PROCEDURE OF CLASSROOM MANAGEMENT 
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Elimination of physical distractions 
Treat students with respect 
Seek students help in organising learning activity 
Maintain expectation on students 
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Provision of appropriate feedback 
Provision of positive reinforcement 
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Training for pupils. 

3.3 Discipline developing activitics. 

3.3.1 Models of discipline developing activities. 
3.3.2 Criteria for selecting discipline dcvcloping activities. 

3.4 Letussumup. 

3.0 OBJECTIVES 

Better classroom management is very essential for effective teaching. In order to mange classroom 
activities in an effective manner maintaining dsc~pline is essential. Certain guidelines and practice of 
discipline developing activities are helpful to maintain discipline in the classroom and thereby to have a 
better managed class. 

At the end of this unit you will be able to 

* interpret the guidelines for better classroo~n management. 
* apply these guidelines in teaching. 
* identifying the discipline developing activities. * identify criteria to select discipline developing activities. 
* Apply the discipline developping activities. 

3.1 INTRODUCTION 

management of classroom activities is a hea&che to many of us. Both bcgi~~ncrs and cxperienccd 
teachers may have confrontedwith discipline problems in their professional life. Usually we are tryrng to 
maintain discipline in our own way. It may not have any systematic guide lines. In Unit 2 the different 
specific causes of indiscipline and their remedies were discussed In thls unit we w11 discuss certain 
general guidelines for better classroom management which will include those remedies and criteria for 
selecting the discipline developing activities also are provided which will help you in your professional 
life to have a better classroom management. 

3.2 GUIDELINES FOR BETTER CLASSROOM MANAGEMENT 

We have discussed various aspccts of classroom management in &ail. Now Ict us discuss thc 



guidclines which hclp us for better managelncnt of classroom activities. The guidc lines are dlscusscd in 
detail as follows. 

3.2.1 Eliminations of physical distractions 

Here physical distractions means thc physical character~socs of classroom such as acretion, l~ghtrng 
temperature and seating which are not propcrly arranged. The classroom would be arranged .n such a 
way to get enough aqmetion, ltghting and seating facilities. The chalk board would be placed .n such a 
manncr to avoid glare on it. Furniture should be placed in a manner to avoid a congestive nab rc to thc 
classroom. You have eliminate these physical distractions to your classroom, before you arc golng to 
teach 

3.2.2 Treat students with respect 

You know that, what Mahatma Gandhi said is "Child is the Pather of the man" In prcscnt day 
teaching, we must give more importance to pupils. In thc dcvclopmcnt of discipline you should act as an 
effective model So you should treat your pupils with respect. If you treat your pupils with respect, they 
will give respect to you. The respect, that you show to you pupils in turn, will encourage them to respect 
their classmates and elders of the society. 

3.2.3 Seek students help in Organizing Learning Activity. 

As a teacher, your aim is to help your pupils to reach the final stage of discipline. So you should 
give enough opportunity to your pupils to take part in organizing and executing activities. If they are 
involved in such activities, they will be more interested in learning, Holding of responsibiliti~s in tlus 
way will help your students to attain the final stage of development of dscipline, that is self-direction. 

Suppose for example, you are going to teach parts of flowcr. You could ask your stlrdcnts to 
bring dfferent types of flowers to the classroom. Then ask them to scparatc the different parts oiflowers. 
Thcn ask them to compare thc parts of Merent flowers. Like wise you should ensure participation of 
your students in learning activities. 

3.2.4 Maintain expectation on students. 

Usually teachers have expectations on students learning. We try to understand each pupil on the 
basis of his performance in classroom, we assure a certain level of achievcment from him. Your students 
should.know about your expectations on them. Knowledge of this cxpcctalions will prompt you, students 
for more learning. These expectations will hclp your children to be disciplincd. 

3.2.5 Use a variety of instructional Procedures. 

You know that, classroom with a single type of instructional procedure will make learning as a 
boring activity. You could adopt various instructional procedures in your classroom, with the cosperation 
of your students to cater to the intrest of pupils. This will also help you to cater to individual differences 
as Qfferent individuals have interest in different activities. Once the pupils are interested in the learning 
~ctivity, then there will not be discipline problems. 

Say for example you can teach a lesson on our environment using lecture type presentation , or 
-1orc effectively, by using procedures such as lecture, narration, discussion, experimentation dC14 field 
itudy. Such type of multiple procedure are helphl to maintain classroom discipline. 

i.2.6 Provision of Appropriate feedback 

You might have experienced that, your pupils demand for valued answer paper on the very next 
y of the test, what does this show ? Of course, this is the indication of individuals eagerness to have the 



kno\vlcdgc ofrcnllt So yotl 11;lvc 10 gl\r lnitiic(ii;llc illld ;)pprOpriatc feed l~lck 10 )Ollr  ~I t ld~ll ts  l 'cr i ( ) t l l~i l  

tplcs~ionilig that qtlestioning i n  i ~ \ v c m  ihc lcsso~i rcl;~ting todilkrc~lt O ~ J R : I I V C  011lic lessoli will 17ro\~tii 
Sccdhvck to your stt~dcnts, l l' yot~ ;Ire not i~ski~ig pcriodic:~I qi~cstio~is~ J wr sl~~(lc~ils  \ I O I I I ~  t h i n k  l h:l 

lcar~iing of the particular area is not ncccss;lry So bc c;lrclill aboi~t y o u  ql~csliollilig. 'l'lic 1xrio(iic:l 
queaioning prompt your pi~pils to be attcntivc in thc class room, as tlicy Inay hasr ;I qacst~oll poscd 11 

them at any tinie. Naturally, this will rcducc problctiis of indisciplinc to a certain c~lcn t .  

3.2.7 Provision of Positive Reinforcement 

Positivc reinforcement, is kno~vn to you. In siniplc tcrrns it is rewards. Usually WC tcachcrs t r  
to highlight the errors niadc by children . Actually it is an incorrect way, liiougli wc nican i t  for thc goo' 
of the children. Say for esaniplc Rajcsh is a tcnth standard studcnt, \v110 is good in tnathcmalics. Hut i l  

thc half ycarly csaniinatioti hc got only forty marks out of fifty in mathcrnatics. Holh thc tcachcr nnc 
parents scolded hini for his mistakes. Hilt no body c;~rcd for liis achicvcmcnls. 'I'his sl~nckcd lli l i l  dcCl7I! 
and hc got only minimuni marks rcquircd for a pass i n  mathcniatics in tlic nest lest. 

Froni this cxaniplc you could sec hc iniportancc of positive rcinforccnicnl. or rcv:~rci or praisc 
Certainly simple praising will encourage your pupils generally for l c a r ~ i i ~ g  tiiorc cKcctiscly So try I'  
provide positive rewards as and when recpircd. l'his will niinimizc your efforts considerably for rcdtlcin, 
disciplinc problcms. 

3.2.8. Teacher must be consistent 

Tt issaid that an intclligcnt student can rate a tcachcr with in thc first tcli mini~tcs of his vcn  firs 
class. So, be vigilant in classroonis, becausc our pi~pils arc niorc advanced in man!; rcspc.cls thcn us. 1'01 
know that one could build up a good iniagc through months or years lol~g strcnt~ous, clTnrt h u ~  c\,cr- 
thing can collapsc with in a lnolncnl or two. So, a tcachcr most bc consisrcnt i n  liis ~l iou~li t  :~nd :~ctioll 
I f  pupils know that you arc saying one thing and doing anotlicr thing: ~hcy will no1 rcslx'cl ~ o u  an, 
disciplinc problcms will cnicrgc soon. So try to hc morc consistent. i t  helps you to c~ijoy tc:;~cl~in~. 

3.2.9. Develop peer acceptance 

You know that peer acceptance is one of tlic important factor in th : life of individuals, cspcciall! 
adolescents, usually a teachcr can win tlic rcspcct and approval of majority of pupi Is in a classrooni. A1 
intelligcnl teacher is able to redirect pupils towards learning ~ i t h  the hclp of liis pccrs Say for csamplt 
Jose is class teachcr of XB class. Majority of pupils rcspcct hini, but somc of thctn arc not in good tcrn 
with him. Onc day hc announced in Ihc class tIi :~t  tlicy nccdcd a class Icac!cr and nho \\otlld tx llic hcc 
clioicc. As planned ci~rlicr niosc ol'tlic studc~its ;lppro\ ctl Ri~rncsli ;IS thcir I~,.~dcr OI~C.T Iic IWC;II~~C: IL: ; I~C\I .  
Kanicsh bccalnc a wcll disc~plincd studctit 

Froni this cxaniplc wc can scc that pccr approval has vital impcltancc in avoiding or solsinl 
disciplineproblems. So rcnic~nbcr that oncc majority of students arc with you: you could bring nII of then 
towards you using certain tactics and be able to avoid problems in classrooms. 

3.2.10. Training for pupils 

In many occasions of your teaching life, you niight have seen that pupils work disordcrly. Wha 
can you do at these tilncs ? You should give ncccssary training for studcnts. Say for csaniplc i t  is tlic titnr 
for morning assembly and your studcnts arc going for asscnibly in zig zag nianncr and talking to cacl 
other. What \\il l  you d o ?  You can call them back and ask tlictn to go i n  a straight line witllnt~t ~nakin* 
any noise. You slioold also gisc training in this regard. Likc wise yot.i could train them :II propc.1 
occasions to avoid gc~icrati~igproblcnis. But at timcs wc niay haw to uscp~,nishnicnl. Punislinicnt is t h i  
last resort maintaining disciplinc. Instead ofpunishmcnt you should give onc morc chance to the pupil 
\vhich will help hini to dcsclop his bchavior through training. So you sho,:id design your tcaching plar 
in such a way to avoid discipline problcms. 



Check your progress I .  

Explain briefly the guidelines for better classroom munagement. 

Notes : a) Space iS given for your answer 
b) Compare your answer 1vitl1 the one givm ut the ettrl of this unit. 

3.3 DISCIPLINE DEVELOPING ACTIVITIES 

Pupils with discipline problems can be seen in any classroom. So, it is essential for you to know 
some of the discipline developing activities that are given to pupils with discipline problems. The rational 
behind these activities are redirection of destructive behavior into socially useful behaviour. Actually this 
redirection is the socialisation process. Now let us discuss some of the discipline developing a~tivities. 

33.1. Model of discipline Developing Activities 

These include individual and group activities for different duration. Soinc of the activities are 
dtscussed as follows. 

1. Construclion of Notice Board and Bullettin board 

This will be an excellent and time consunling activity. While making these your pupils will have 
to work cooperatively and logically. 

2. Design posters, collect pictures and news clips. 

This is another useful activity that can follow the first activity. You should ask your pupils to 
design posters on selccted topics and to collect piclures and news clips relatcd to the given topic. Say for 
example you may give topics such as pollution, deforestation, health and sanitation, animal con;;cn~ation 
etc. 

3. Preparation of learning aids 

You have to prepare different lcarning aids as pcr the content to bc taught. You can seek the 
-- dcipation of your pupils in preparing learning aids. In this regard you should give necessary directions 
to your students. And participation in such activities help your pupils to learn more meaningfully. 



4. Preparation and niaintcnaiice of accessory lcarning aids 

Preparation and maintaining of acccssory learning aids such IS aquarium, tcrr:rriuin, grcct 
house and vegetable garden is a very effcctivc discipline dcveloping actibliy. 

5. Develop working plan for field study 

You know that field study is an esscntial part or biology teaching. In ordcr ro cond~~ct cff~cti\~c 
field study, it is essential to dcvclop suitablc plan of action. You should ask your pi~pils to niakc a list o 
placcs to where ficld trips can bc conducrcd. You can also dircct tlicn~ to dcvclop tvorkil~g pl;rtl Ihr lick 
trip to each of sucli sclcctcd placcs. 

6. Framing of questions 

You should ask your pupils to franic questions, on selected top~cs, prcfcrably on 111c Icsson: 
which are already complicated. This will help thcm to learning more nicaningfully and casily. 

7. Preparation of handwritten magazines 

Reparation of handwritten magazines is essentially a very good activity leading towards tlic 
proper development of discipline. You can suggest one subject for each edition or allow your studcnts I( 
propose one. You may edit the articles and the \\-riling should be asxigncd to pop~ls having gooc 
handwriting. 

8. Organi~ation of peer teaching 

You might havc hcard of peer teaching. 11 is a vcry good activity to fostcr disciplinc in  you^ 

classrooms. A group of students are selected in advance and assigned \1it11 teaching of ccnnin topics 
either to groups or to individual as per the toughiicss of the lesson. This will help to incrcasc thc intcrcsl 
of students in learning and help them to clarify many of their doubts. 

9. bluntary activities 

U is proved that voluntar). activities will help to develop disciplinc to a greatcr cstcnt. You knot\ 
that a variety of voluntary activities can be organized in your schools wi th  rhc hclp of studcnrs. Some ol 
such activitiesare organizing sports, cclcbralion of iniportant national days. &aning school surroundings. 
play ground or garden ctc. during special occasions hclp to fostcr scnlicc niitidcdncss in  cliildrcn. 

These are the some of the major discipliiic dcvclopn~cnt activitics. You can dc~clnp sucli :~ctivilics 
asper the needs of your pupils. While adopting thcse activitics you could considcr rhc follot\ing as thc 
criteria for organizing discipline dcveloping activitics. Bcfore seeing that, Ict us havc a check of whal n-c 
have learned so far. 

Check your progress 2. 

Make a list of di.~c~~li.ne developing adiviAes ? Describe briefly how do they help to cl~~vc~lop clisciplinc. 
f 

Notes : . a) 'Space is given for your uti.s,~er 

h) Compare your answer with the one given rtt thc, tpnd of this urrit. 



3.3.2 Criteria for selecting Discipline Developing Activities 

Now let us see the important criteria for selecting., discipline developing activities. There are 
five important criteria for selectingdisciplinc developing activities. They are activities should bc tructurcd, 
activities should be according to interest, numbcr of students and toughness of activity, activities should 
be relevant and thc rcsult of the activity should bc scen. Now Ict us sec those critcria onc by onc. 

1. Activities should be structured 

Structuring means planning almost all activities upto the completion of activity mcant for 
development of discipline. Struchuing is very important, because WC were dealing with pupils need to 
develop discipline. So the activities provided shouldbe well organized. Say for example you are asking to 
compose questions of the topic sense organs. For the sake of convenience groups are formed. Separate 
sections of the topic are given to each group. Then ask them to read the given portion, have a ~.iiscussion 
on it and to h e  different types of questions. You should also make them aware of the need to find out 
the answer while they frame each question. This kind of structuring will help your pupils to proceed 
correctly. 

2. Number of students and toughness of activity. 

The number of students needed to work on a given activity depends on the toughness of thc 
activity. Too many students on a simplc activity and very fcw students on a tough activity will not serve 
the pvrpose of the activity. So the number of pupils per activity should bc determined. Say for csamplc 
in the case of developing a working plan for field study the whole class can be divided into group of five 
to eight students and duties should assign to each group. This shall include making list of places, 
cbmnining transport facilities, objectives of the trip arrangement of food and collection of 1.naterials. 
The question framing activity discussed above can even be assigned as individual work also. 

So, you should take care of the number of studcnts needcd to work on cach activity bcforc studcnts 
are exposed to various activities. 

3. Activity should be according to the interest 

You know that certain children do not like cerlain activity. So while assigning the acti.vities. you 
should taken the interest of children into consideration. It is very easy for you to know the interest of your 
pupils as you have so much experience with them. So give a chance for them to select activity asper their 
choice. 

4. Activity should be relevant. 

We have already discussed the major activities. While sclccting an activity you should Mach the 
relevancy of the activity with the ability and the level of your pupils. Activities which are irrcl:vant will 
bring about negative attitude in pupils. 

5. Children would see the result of the Activity 

You know that the knowledge of results is a crucial factor in the life of an individual It is not 



nicrcly confined to cranlinalions, h11 ail11 \~arioas i~syccls of daily lire, l~lcrc nl~i lc  jottr l > r ~ ! > ~ l ~  S C ~ C C I  2;' 
activiy you assign it, the lcrlrlillation point aollld niorc plcasiirablc and rcwardirle. l r l l ~ c ~  C;lll see lllc 
result of thnr  work and get appreciation fronl otlicrs about that work Say for csasiplc, ynlr pllpilq 
prcpre and maintain an aq~iariani in thc classrooln Natar;dly pupils from othcr cl;~sscs and ic;~cliers will 
conic and it. This will bc the greatest rcward for your p t ~ p i l  and this cticouragc Illcl11 to do more 
complicated activities in fut~irc life, 

These are the various criteria or more points to bc considcrcd by you, while you nrc sclcctine, :r 
discipline developing activity. 

Check ynur progress 2. 

Describe bricfr.~ the importutrt critcrit~Jor ,~el.cting rIi.~cil~line rlc~velopitig crc.tiviticps. 

Notes : a) Space is given for your answer 
h) Compur~ your uns,ucpr  with the one given ut fhr ~ n r l  of fh i s  urtif. 

3.4 LET US SUM IJP 

In this tinit have disa~sscd certain gr~idclincs for beltcr clitssroo~ii nianagctncnt disriplillc 
dcvcloping activitics ;It d crilcri:~ for sclccling disciplinc dcvcloping ac~i\.itics/. 'I'hc n>;!lnr 1mit1ts 01' oltr. 
disc~rssion can bc stunt a;tri/\ d as follows. 

l )  The niajor guc. lclirics for classroonl niana$cnlcnt arc as follows : -  

climinatc physical dislraclions 
teat students with respect 
seek students hclp in organizing learning activitics 
saintain expectalion of sludcnts. 
use the variety of instnlctional procedtirc. 
provision of appropriate fccd back. 
provision of positive rcinrorccnicnt . 
teachcr must be consistcrit 
devclop pccr acceptance 
training for pilpi Is. 

11) Sonlc disciplinc dcvcloping activilies arc hclprul in tliaintaining disc~plinc. 

Thc niajor activities arc : -  

l .  Make notice board and bullc.tin hoard 
2 Makc postcrs collcct ptcturcs and ncw cltps 



3. Preparation of learning aids 
4. preparation of and maintaining accessory lcarning aids. 
5 .  Develop working plan for ficld study. 
6. Conlpose questions. 
7. Preparation of hand writtcn aiaguincs. 
8. Organize pccr tcaching and 
9. Voluntary activities. 

Ill: There are certain criteria for selecting disciplinc dcvcloping activities, they are 

a) , Activities should be structured to get optimum results. 
b) Number of students required to work per activity should be pre-determined. 
c) Activities should be according to the interest of child. 
d) Activity should be relevant to the age and ability of pupils. 
e) Children should get the result of their activity, which will hclp to encourage them grcatly, 

Check your progress - Possible answers 

Guidelines for better classroom management ure us follo~vs. 

i) 
ii) 
iii) 
iv) 
v) 
vi) 
vii) 
viii) 
k) 
X) 

i) 
ii) 
iii) 
iv) 
v) 
vi) 
vii,~ 
vii ;) 
h) 

Elimination of physical disiractions. 
beat students wa2h resped 
Seek students help in organiding learning activities. 
Maintain erpectatwns on students. 
Use U variety of instructional procedure. 
Provision of appropriate feed back 
Rovision of positive re-inforcement. 
Teacher must be consistmt. 
Develop peer acceptance. 
lkaining for pupils 

Major discipline developing activities ure as follows :- 

Construction of notice board & bulletin Board 
Design posters, colled pictures and newsclips. 
Reparation of learning aids 
Reparation and maintenance of accessory learning aids 
Develop workingpla r for field study 
Framing of questiot v 
Reparation of hand vri#en magazines. 
Organization ofpeer teaching. 
Voluntary activities. 

3. The following criteri r should be taken into consideration while you use discipline cleveloping 
activities. 

i) Activities should be , tructured 
ii) Number of students .\Could work on the activity is determined by the toughness of i he activity. 
iii) Activities should be aiccording to the interest of the child 
iv) Activities should be relevant asper the age level and ability of children. 
v) Children shouldget {he result of the activity soon after its compl&.on. 



JICustrute an irleul rvu-y r,/'tnu~ruging thrc c~lu.ssrcrfmr hy urrurtgin, its (~.s~?c*c.t.\ it1 an rrl~/>rol~riut(~ 
.riutincr. 

%te : a) No space is givenfor your an.vlvrr So you shouldprt*pure your ati.wvtnr irr stPpurrrt 
sheets 
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APPENDIX WI.A 

Achievement Test - I 

Sec. A 

Each question carries 20 Marks. h4ax. Marks: 100 

h v e r  each in about 1000 words. Time: 3 Hrs. 

1. Take a content area from high school biology and develop it to a 

lesson that could be taught through any one of the following models of 

teaching. 

a) Concept attainment model 

b) Advance Organiser model 

c) Biologial Science inquiry model 

d) Cognitive Growth model 

e) Group Investigation model 

f) h4astery learning model 

2 .  Briefly discuss how different media and materials are usehl for biology 

instruction at Secondary level. 

Sec. B 

h $ r  each in about 100 words. 

Each cjlclestion carries 5 h4arks. 

S. Discuss the major principles for analysing pedagogy. 

4. How \vill you, develop a resource unit? Bring out its relation with unit 

planning. 



Which are the major extended curricular activities usefid for teaching 

biology at Std.X. Develop a plan for an year for organising those 

activities. 

Make a list of community resources at your locality and briefly discuss 

what procedure you will use to utilise them effectively for teachg 

biology at Secondary level. 

Bring out the difference between expository and comparative 

organisor. 

Briefly discuss mastery learning in the light of the modern concept of 

aptitude. 

Bring out the importance of long term planning. 

Explain how you \\ill develop a lesson plan. 

Briefly discuss the major activities you will carry out while developing 

a unit plan. 

'Both long term planning and short term planning are essential for 

effective instruction"., Substantiate the statement. 

Bring out the difference between pedagogical analysis and content 

analysis. 

Briefly discuss the difference between selection learning condition and 

reception learning conditions. 



APPENDIX VII-B 

Scoring Scheme of Achievement Test I 

Value point 

Choosing of appropriate content for the model illustrated - 

Syntax - Description with detailed activities in each phase - 
Social system - 

Principles of reaction - 

Support system 

Effects of the lesson - 

Marks 

2. Different media and materials - listing - 

i) L25 - organise cumcular & extended curricular 

acti~.ities 

ii) Learning aids - visual, auditor)., '4udio visual - 
Hdp master)., Sustzinqent & active learning - 

iii) Accessory Learnkg aids - Museum, Aquarium, 

terrarium, green house - Learning of life processes - 
iv) Community resources - Provide practical knowledge 

in real life setting - 

v) Extended curricular Activities - Scimce club, 

Science fair, Quiz, Field trip & projects.Help 



fbrther learning and application of already learned 

material - 3 

vi) Resource Unit - Give the basis for teaching unit - 3 

3. Principles - Meta cognition, Identification of teaching 112 marks 

strategies, content analysis, identification of attributes, for a c h  

Qrioci c 
Exemplar planning, Identification of problematic p m q k  

situations, mediator planning, Anticipation of 1 mark for 

possible errors & preventive measures. discussion 

4. Steps in Resource unit - Collection of data, preparation of materizls, 

and organisation of materials 4 

Resource unit - source for teaching unit. 1 = 5  

5. Activities - Science club, Science exhibition, Science quiz, Field trip & 

Science projects. 

Plan Name of Time to Purpose Inclusions Finance 
Activity conduct 

6 .  Material resources and human resources 2 

Survey of resources, Alphabetical list of utilisable 

resources, Area map, permission procedure 3 

7. Expository organizer - Unfamiliar material in a deductive 

manner 2 1!2 

Comparative organizer - New concept presented on a comparative 



basis with familiar material 2 in 

8. . Learning almost all parts completely through a time span, 

which is individual specific. Amount of time required for learning 

given material 

9. Plan for a year or more. 

Help to realise existing facilities 

5 

l mark for 

each point 

identlf) additional requirements, determine strategies 

of instruction Br, evaluation, develop accessory leaning 

materials, manage the class room activities. 

10. The following points are essential for preparing a lesson plan. 

Identification of objectives, Detennination of pre~lous 112 mark 

knowledge, determine content outline, selection of for each 

instructional methods, detennine learning actiklties, point 

selection of materials and resources and selection of I l iz  for 

evaluation procedure. disc~ssion 

1 1. Activities in unit planning. l mark 

Stating the objectives, outline of content, detenniniqg for ezch 

learning activities, determine instructional and evaluation point 

procedure. 

12. Long term planning - Explore total facilities and requirement 

of an institution for an year. Essential for the progress of whole 

institution. 2112 



Short term planning - Unit & lesson Planning - Essential for 

proper learning of each lesson of all subjects.. According to the 

need of pupils at different levels. 212 

13. Pedagogical analysis - Bringsout essential elements of the 

content, process of concept formation, applications of hidden 

concepts and promotes mastery learning 213 

Content anaysis - involves analysis to know new tenas, facts, 

Principles and processes. 212 

14. Reception learning - Labelled examples are given, then 

to lgbel unlabelled egs. 21,~ 

Selection learning - Unlabelled examples are given - 
students should identifjr attributes and identifjr the concept 21n 



Achievement Test I1 

Max. Marks : 100 

T i e  : 3 Hrs. 

Sec. A 

Answer Each question in about l000 words. 

Each question carries 20 Marks. 

Briefly discuss the peculiar characteristics of adolescents. Explain how 

you will create a productive class room climate for such a group. 

2. Present a case known to you and explain the method to conduct a 

study on it. 

Sec. B 

Answer all questions in about 100 words. 

Each question carries 5 h4arks. 

3.  Ccmpare between the stages of cognitive developxent and the stages 

of development of discipline. 

4. Briefly discuss the major discipline developing activities. Hovr do 

these activities help in class room management. 

5 .  Bring cut the significance of evduztion L! education. Point out the 

mzjor teckniques and tools of evz!uation necessary for tezching biolcgy 

at secondary level. 



6.  Develop a rating scale for 8th standard pupils to understahd their 

nature of attention in class room activities. 

7. Point out the advantages of preparing a blue print for an achievement 

test. 

8. The following grade points are awarded for a pupil in different 

subjects. Find out his grade point for the examination. 

Subject Grzde Points 

h4alayalam 4.21 

English 2.84 

Hindi 4.3 1 

Social Science 4.13 

Basic Science 4.01 

Mathematics 3.5 

9. How can you diagnose the weaknesses in learning of a ccntent ? 

Explain briefly, how you will orgmise rernedid teaching fcr the sm.e. 

10. Discuss the need of self-evaluation in the light of chzrzcteristics of 

oststanding teachers. 

11. Mrhich are the major observationzl techniques of eva!uation ? How do 

they d i e r  from self reporting tecbziques ? 

12. Briefly discsss the major implications of cognitive development to class 

room leaning. 



13. WO x e  exceptional cbi!dren 7 Hov~ should you deal ..&h exceptional 

children 7 

14. H c v ~  .,sill you overcome indiscipline problems in your classroom 3 



APPENDIX \'III.B 

Scoring Scheme of Achievement Test I1 

1.  Characteristics of Adolescents. 212 marks 

46 
i) Role cohsion ii) Openness iii) Needs for each point 

attention getting, independence and achievement. 

iv) Biological growth and appearance of secondary 

sexual characteristics 

Clzss room climate - To create a productive climate 2 marks for 

following points are essentid. each point 

i) Degree of formality ii) Flexibility and structure of 

class iii) Anxiety and teacher control iv) know oneself, 

students, and their past experiences. 

v) Activities in the class room. 

7 b. Steps in conducting a case study 

i) Collection of information 

ii) Formulation of hypothesis 

iii) Design and try out of remedial programme 

iv) Evduztion of outcome. 

5 mxks 

each point 

3.  Stages of cognitive development - 4 stages - Sensori motor 

period, pre-operational pefiod, concrete operational, ar?d 

fomz! operational. 2 

Stages of development of discipline - 3 stages 7 



Basic disciplinary stage - 
Constructive stage - 
Generative stage - 

Discussion of the parallel development of cognition and discipline. 1. 

4. Discip1ir.e developing activities are ; 

Construction of notice board & Bullettin board, Design posters, 

Collect pictures and news clips, preparation of leaxhg aids, 21!2 

Preparation and maintenance of accessory Ieamiqg aids, develop 

working plan for field study, Framing of questions, preparation of hand 

written magazines, organisation of peer teaching md voluntuy 

activities. 

These activif es provide opportunities f ~ r  the dwe!opment of 212 

discipline. Help to develop initiative, self control, sdf-expression and 

self direction. 

d. Ew1~itti~z-1 judges v ~ b i ~ h  all objectives u e  achieved and hcw far 

achieved. Nzture of behitviourzl chmges can be rmlised. Help to 

direct i~stncticn. 2 

TechnJnll~s Y and too!s of eva!uaticn 

Acbiex.~ement, testing Acbievexe~ test 

Self-repsrtiag tecbmipes - Ir,.lentcr;r, questis~~mi,?re, 

~ p i ~ i o r ~ z i r e ,  check list 



Observational techniques - Observational check list, 

Rating scale, situational tests, 

Anecdotal records. 

h4iscellaneous techniques - Records & documents, ,hteniew 

sociometry, Guess who technique 

Social distance scale 

Case study - All tools 

Diagnostic testing - Diagnostic test 3 

6. A five point scale senles this purpose 
1 2  3 7 " 5 

> 
i 1 1 l 1 

i) How much attentive was in the class 

ii) How was participation in classroom activities 

iii) How was responses in the class 

iv) How was answers for review questions J < 

7. Preparation of blue print help to give weightage to objectives, centect, 
b 

type of questions,and to difficulty level. This will help to test the !eve! 
i 

of achievement. 

8. Totalgradepoint = 

9. ,After administering diagnostic test, prepare diagnostic chzrt which 

provide information and weaknesses. 2: 2 



Remedial teaching - includes planning, identifj. areas of difficulty and 

its nature and type. Then design remedial programme - Evaluation of 

the effectiveness of programme. 21!2 

10. Self evaluation is necessary for assessment of individual improvemefit, 

professional development and school improvement. 21!2 

Characteristics of outstanding teachers - well qualified, 

excellent in communication, expert in teaching. Consider students 

needs, responsible, systematic, well prepared and skilled in various 

aspects of teaching. Discussion of the need of self evaluation to 

ascertain these characteristics in oneself 

11. Observational techniques - Observational check list, Rating scales, 

Anecdotal records, situational test. All these are rated by an external 

observer. 

Self-reporting techniques - Inventories, questionnaire, opinionnaire 

and check list. All these tools require reporting by self. 21;2 

12. Implications - Teaching cater to needs of children at different stages, 

providing more experiments and activities, Instructional methods 

according to children. 5 

13. Child deviating from average or normal. It includes gifted, bachvard, 

mentally retarded, mentally ill, physically handicapped and learning 

disabled. 3 



Identify the nature of deviation. Employ special instructional 

methods. 2 

14. The causes of indiscipline are physical, physiological, psychological, 

social and instructional. 

In order to overcome the causes of indiscipline the follouing 

activities are helpful. 1 mark for 

a) Speical care is given to pupils having indiscipline. each point 

b) Programmes to satisfy basic needs. 

c) Counselling and discipline developing activities. 

d) More group activities should be organised. 

e) Productive classroom climate should be developed. 



APPENDIX IX 

QUESTIONNAIRE FOR SECONDARY BIOLOGY TEACHERS ON 

THE SUITABILITY OF SIP 

DR. AYISHABI. T.C., 

Reader in Education, 
Dept. of Education, 

University of Calicut. 

BAIJU. K. NATH, 

Research Fellow, 
Dept. of Education, 

University of Calicut. 

Dear Teacher, 

This questionnaire is meant to gather your valuable responses about the 

suitability of the Self Instructional Package for in-service learning. 

Information given by you will be use for research purpose only. 

Directions: 

Put tick ( J ) marks for appropriate responses. Briefly write down 

your suggestions wherever necessary. 

I. 1. Name 

3 Sex &. ?r?lale/Female 

3. Age Year Month 



4 
4. Educational Qualifications : 

5. Experience as HSA 

6.  Name of the School 

7. Location of School RuralAJrban 

11. 1. Is the self instructional material (SIM) helphl to hlfill your 

needs ? 

YedNo. 

2. Is the content in the self instructional material (SIM) relevant 

for your teaching ? 

YedNo. 

3 .  a) Is the content presented in adequate depth of knowledge ? 

Yes/No. 
8 

b) If no, does the material involve only known content ? 

4. Are the objectives stated in simple, and clear form ? 

Yes/No. 

5. The number of objectives in each unit are; 

6 .  The arrangement of content is suitable for the realisation of 

objectives. 

Agree/undecided/disagree. 



7. a) Is the content given in each section adequate for the realisation 

of the objective? 

b) If no, specify the changes required 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - -  

8. a) Is the information presented in the material correct ? 

b) If no, spec@ the points where changes are required 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9. a) Are you interested in learning the material ? 

b) If not interested, speci@ reasons 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

10. Are the activities and exercises given in the material interesting ? 

YeshTo 

The units of the material are ; 

Lengthylof adequate lengthltoo short. 

12. a) The introductioh of each unit deals with known facts 



b) If no, specify the units where changes are required 

13. The exercises given are useful and interesting 

AgeeNndecidedJdisagree. 

14. The application type questions in the material help to sustain interest 

YesINo. 

15. The cover page is attractive and motivating 

Agee/Undecided/Disagree 

16. a) Do you think that dividing the whole content of the SIM to the seven 

blocks concerned is suitable ? 

b) If no, what changes do you prefer ? 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

17. a) Is dividing those blocks to the units concerned appropriate ? 

YesINo. 

b) If no, what changes do you suggest ? (Specifjr units) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

18. a) The units are arranged in sequential order 



b) If change in order of the units required specifL the order. 

19. a) Is continuity of the content maintained when the Blocks and Units are 

sequenced 

b) If no, speclfjl where the continuity is lacking 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

20. a) Are the sections in a unit linked properly ? 

b) If no, specie the points where changes required 

2 1. a) Are the Units linked together with adequate cross reference ? 

Yes/No. 

b) If no, specify the changes. 

22. a) The content presented in the material have 

Good Clarityl'oderate Clarity/Not Clear. 

b) If not clear, specify the changes required, 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

23. Familiar words are used for explanation of the content 

Agee/Undecided/Disagree 

24. Explanations are given in short small sentences 

Agree/Undecided/Disagree 

25. Examples given are usefd 

AgreelUndecidedlDisagree 

26. Diagrams given are simple and clear 

27. a) The style of presentation is appropriate 

Agree/Undecided/Disagree 

b) If any change is required please specifl 

28. The media selected for the self-learning material are appropriate 

Agree/Undecided/Disagree 

29. The material is presented in personalised style 

AgreeKJndecidedDisagree 

30. The explanations proceed from known to unknown 

Yes/No. 



3 1. a) Is the structure of the material usefbl for self learning 

b) If no, what changes are required? (Specify) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

32. Learning Activities provided in the material are 

Sufficient/Insufficient/Excess 

33. Are the learning activities relevant for learning the content ? 

YesINo. 

34. a) Are the learning activities arranged at suitable places of the material ? 

Yes/No. 

b) If no, specify the changes required. 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - m - - - - - -  

35. Are the Learning Activities thought provoking ? 

36. Are the self check questions appropriate to check the objectives 

selected? 

Yes/No. 

37. Do the self check questions ask you to apply the new information given 

to you ? 



3 8. The self check questions are of appropriate difficulty. 

Very easyNery difficult. 

39. a)' The directions given in learning activities and self check questions are 

appropriate. 

b) If disagree mention the changes required. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

40. The assignment questions are of appropriate daculty. 

Easy/Cofising/Difficult 

4 1. a) Are the assignment questions appropriate ? 

Yes/No. 

b) If no, what are the changes required ? 

42. Are the a s s i e e n t  questions thought provokin3-_ _ 

Y es/No . 

43. Do the assignment questions demand information from the block as a 

whole than from individual units? 

44. Are the explanations given in the content related with your 

experiences ? 



45. The explanations given are directly linked with daily life. 

Agree/Undecided/Disagree 

46. Does the material utilise knowledge of everyday life at the appropriate 

places ? 

Yes/No. 

47. Does it make use of the information given in previous units or sections 

while presenting new information ? 

48. Questions given in the content are usefbl for easy memorisation. 

YesINo. 

49. The summaries given are helphl for memorising the content. 

Y es/No. 

50. The self-check questions are usefbl for memorising the content. 

Y es/No. 

5 1. The possible answers given are adequate for memorisation of content. 

Yes/No. 

52.  Adequate number of illustrations and explanations are provided to 

enable memorisation. 

~ e s h o .  

53. The whole material is meaninghlly presented to help easy 

memorisation of content. 



j 
54. The application type questions help for transferring the knowledge 

. - . - 
gathered to new situations. . 

55.  Provision is given in the material for 

I) identification of similar situations in own life. 

Yes/No. 

ii) using the knowledge in building similar examples. 

Yes/No. 

56. Do you get knowledge of your progress immediately through this 

m~terials ? 

Yes/No. 

57. Do the posssible answers provide enough feed back about the 

progress in your learning ? 

YeshTo. 

58. The 'let us sum up' section provides enough feed back. 

Yesmo. 

59. Do the self check questions provide adequate feed back. 

Y e h T o .  

60. The assignment questions b e  usefd to get an overall idea presented in 

each block 

Yes/No. 

61. a) The references given in the material are adequzte. YesNo. 
b 



b) If no, specify the required changes. 

. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

62. a) Does the typrography of the mzterial give a quidance for proper 

leanring 

Yes/No. 

63. Does the numbering of headings in the material help you to study 

eailxr 3 
J -  

64. a) The napxe of heading and sub headings are appropriate. 

b) If inappropriate specifjr the changes you prefer 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

65. The introduction section gives a guidance to learn each unit. 

Y eATo. 

66. Does the material provide answer for the probable doubts arising while 

reading it ? 

67. The cross references given in the material are appropriate. 



68. The directions given for change in the media for learning are clear. 

Yes/No. - 

69. a) Are the diagrams well drawn and adequately labelled ? 

b) If no, specify the changes required. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

70. a) Are the diagrams correct ? 

b) If no, point out the mistakes ? 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

71. a) Are the diagrams/figures/tables directly linked to the content by direct t 

references. 

b) If no, spec@ the changes required. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

72. a) The size and shape of the SIM is appropriate. 

b) If inappropriate specifL the changes required. 



73. a) The binding of the book helps for easy handling of the book. 

b) If no, mention the required changes. 

74. The paper used for printing the material is of good quality. 

YesINo. 

75. The audio cassette is properly attached with the print material. 

YedNo. 

76. a) The number of words per sentences in the SIM is adequate. 

b) If no, specify the required changes. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

??. The size of the type helps for easy reading. 

78. There is sufficient space in between lines. 

79. The marginal space at four sides are adequate. 



80. The audio cassette is of good quality 

Y es~'No. 

81. Is the content in the audio cassette illustrating the respective teaching 

model correctly ? 

Yes/%. 

82. Is the cassette properly audible? 

YeshJo. 

83. Is the time used for each lesson adequate for the understanding of the 

model ? 

Yes13io. 

84. Has the oral presentation maintained the sequence of steps in each 

model ? 

YedNo. 

85.  Is there unnecessary pauses in the oral presentation in the cassette ? 

Yes/No . 

86. Are the voices of teacher and different students in the cassettes 

distinguishable ? 

YedNo. 

87. Is the pronounciation in the cassette correct. 

88. Does the cassette contain unwanted noises ? 



89. Any other defect ? (specify) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

90. Overall impression of the audio cassette. 

_ - - - - - _ - - - - - _ _ - _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

91. Which units in the material do you like best? Give reasons also, (Write 

Block No. 2 Unit Nos.) 

92. Which units should be changed ? Mark the parts of units where 

changes are required. 

Block No. Unit No. Section Chan~e that you desire Reason for 
change 



93. Which units do not contain adequate information specify where the 

inadequacy ? 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

94. Which units consist of excess of information. Spec* with regard to 

what the excess information is ? 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

95. Write the Unit numbers in appropriate places. With block numbers 

(As B1, U1, 2, 3, etc.) 

The Unit was 


