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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 protessional 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 .

In-service education according to Bolam(1980) is "those education and
training activities engaged in by primary and secondary school teachers and
principals following their initial professional certitication 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 for 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 ninteenth céntury . In India fruitfull attempts towards in-service education
were made only after independence . Indian university commission (1948) |
remarked the urgent need of in-service courses. In the view of the commission
recommendation the first national conference of principals of training
colleges(1950) proposed refresher courses for trained teachers and special

course for those who need advanced level,training.
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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 (1966) insisted that"the 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
research should flows down to classsroom teacher " The national policy on
education (1968) pointed out that "teacher education,particularly inservice
education should receive due emphasis." The national policy on education
(1979) suggested that" the facilities for in service training will be-expanded.”

National seminar on teacher education (1984) conducted by
NCERT & NCTE viewed that" there is a need for providing in-service education
at district level and the NCERT should provide more programmes for in -
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 cutpolicies. 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 effective.

The new national policy on education (1986) put fdth a compreZhesive

Programme of Action (POA) for in-service education. The POA
(1986)emphasises that a great deal of responsibility to conduct in-service

education would begiven 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 .

A 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- service education could be managed by ﬁtilising 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
different agencies . Ditterent agencies such as University Grants Commission
(UGC) State Institutes of Education (SIE) State Institutes of Science Education
(SISE) institutes of english and other languages, Teaphers Organisations, Foregin
and International agencies like British council, United States Education
foundation inIndia and UNESCO are also conducting training to impart refresher
or orientation courses for the bentit 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

schools in India. Among the teachers only 6.61 % participated in some foym of
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in-service education . This shows that-a greater majority of teachers do not-

get opportunity. saice-edueation. Since in -service education is a continuous
process, providing institutionalised in-service education to all the teachers
within a limited time is a very difticult task. The revised national policy on
education (NPE1992) viewed that "science education at secondary level begins
to expose student to the different roles of science . Since training of teachers is
a continuous process there is an urgent need for overhauling of both pre-service
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
secondaty education by providing in-service education through both
institutionalised and distance education mode.

Self instruction based on the principles of distance learning is a worth
while alternative in this regard . The self-instructional packages not only
economise tiine and cost but also it give provision for self pacing . 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 SIM
for self insructional materials) for the in- service learning of secondary school
Biology teachers .

SIGNIFICANCE OF THE PROBLEM

The different aspects of Biology teaching such as insfuctional strategies,

evaluation strategies,the resources of learning role of media in learning etc are
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P"?““"g «f;A)a-But the research finding and development in these areas do
not flowtdown to teachemat 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 hindrance
in the success of teaching . The present study aims to bridge that gap and alsgto
facilitate successtul 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 for qualitative ijprovement 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.1P

The prevailing system of in-service training of Secondary school
teachers is mainly face-to-face, learner passive in nature. The courses may be
organisedeither during vacation or at working sessions. In both these occassions
there are difficulties to attend the course, as generallyﬁ)pined by the teachers in-
Service. The teachers also opined that distandmode 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



siginificant By realising the need for qualitative improvement ot 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 for five days) only too little content
can be covered during the course. It is not enough to evoke a qualitative
improvement in teaching. The SIP use in this study consist of detailed information
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 the common school system, has moved further
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 for
all with®in a limited time, 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
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 Secondary level only.

The changing Scenario of elementary education with the recent
directions of DPEP, brought forward 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
information 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 insufficient to pace with the techno-
pedagogical advancement. They demanded for further in-service education with
information in more depth. The existing system provides opportunity for a
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, for detailed discussion in
the proposed SIP. The present study proceeds with those suggestions given by

the secondary school biology teachers, who are the learner community for the
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prosposed SIP. Since the SIP is developed on the basis of the needs ;)fthe
learners, the significance of the study increases to a greater extent.

Since the facilities for in-service education for secondary school
biology teachers is very limited,a study of this type becomes highly significant.
As the study facilitates self instruction , it would have mass utility withlin 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
reaiise 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 SPECIFIC 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

give a comprehensive and clear picture of biology education at secondary

level to the target group . There fore the content areas such as , psychological - — - .

aspects of secondary level pupils , aspects of planning for teaching biology
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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 matenial. (The reason for selecting these content
areas is explained in detail under the section procedure in chapter III)

The content mentioned above should be developed in such a
way that it can facilitate self pacing and there by self- learning. Principles of .
text 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 style.

Since the matenal aims to provide distance-learning, utiﬁsatio;l 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
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 effectiveness 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
forﬁata collection. Additions or modifications, if any were to be made on the
basis of the data gathered and the SIP was to be produced in the final form.

Keeping the above procedure , the investigator decided to conduct this study
with the foildwing title

TITLE OF THE STUDY :

Trhe study is entitled as" DEVELOPMENT OF SELF
INSTRUCTIONAL PACKAGE FOR SECONDARY SCHOOL

BIOLOGY TEACHERS FOR THEIR IN-SERVICE LEARNING".

DEFINITION OF KEY TERMS :
The key terms of the study are defined below
Development
According to Good (1973) it is "an extention of basic or applied
resea>rch 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 - - ..




tructional package

Self - Instructional package 1s a package consisting of learning materials designed for
oviding self instruction , so that the learner can learn the materials by himself . In the present
idy it means a package consisting of s_elfleaming materials in print and audio mode
esigned to provide self instruction for secondary school biology teachers in service for

dating their knowledge of biology teaching.
ry School Biology Teachers

lis term refers to the teachers teaching biology at the secondary level. Secondary school
iology teachers is the target group of the present study.

Service Learning

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

ing their professional service as distinct from that of initial training.
“CTIVES OF THE STUDY

> following are the objectives of the present study :

To develop self instructional materials ina package with reference to the necessary
ontent to fill up the gaps in the update knowledge of secondary school biology teachers
rough their in - service learning.

To validate the developed package by ascertaining its effectiveness. INUERN



‘THODOLOGY

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

-

a) Analysis of the pedagogical theories to identity 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 identify
the gaps in the content with regard to update knowledge of biology teacher education.
¢) Analysis of the syllabus for in-service education of secondary school biology teachers
conducted by college of teacher education.
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 syllabus on the basis of the analysis of ped3ogical theories
existing B-Ed syllabi, syllabus for in- service education and the suggestions of the
secondary school biology teachers.
f) The development of self Instructional package ( Print and audio media) on the basis of
the principles of distance education .
g) The validatioxz of the developed package by administering it on secondary level biology
teachers.
ample for validating the SIP:
The sample for the validation of SIP was178 secondary school biology teachers belonging to
Kannur, Kozikode , Wayanad and Palakkad districts of Kerala state. They were selected
using purposive random sampling technique. Adequate representation was given to the

different strata such as Age ,Sex and period of teaching experience, of the subjects,and

locale and management of schools.
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s used for Validation:

-
The investigator developed two achievement tesisand a questionnaire
on the basis of the SIP, which where used to gather relevant data about the SIP,
hnixques used for validation;

The efectiveness of the package was to be identitied by the following techniques.

1. Estimation of percentage of achievement

r

Estimation of mean percentage of achievement
3. Estimation of error rate and
& Qualitative analysis of the data gathered by the questionnaire
Opinion of experts in the field of education/distance education also was taken as an
index tor the effectiveness of the package.
A detailed description of methodology is given in chapter III
SCOPE AND LIMITATIONS OF THE STUDY
The main objective that can be achieved through anySIP , will 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 of the 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.
{ 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.
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This 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
through it.Mo_re over the prepared SIP contains a number of practical illustrations hence
it is again 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 counselling
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
-2 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

Chapter I deals with the significance of the study, specific problem at hand, title of the
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problem, statement of the objectives of the study, briet description of the procedure,
and scope and limitations of the study.

ChapterlI contains two sections; the theoreitical over view of SIM and review
of realted studies . The theoretical over view describes the theoretical basis of the preparationof
SIM. And review of studies relevant fo the present study provides the existing
practices in the area of the study.

i Chapter III 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.,

A. 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
'teacher as far as possible. The design and production of SIM with appreciable
\c;ualii:y 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 imblicétions are given below :-
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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 rezidings 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 stiymulus - response connection leads to learning, the major
precondition is that ' the learner must be active . So active learning is a
principle put forth by behaviourists. In order to keep the learner active

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

The learning ability differs from individual to individual thus the rate of
learning also. ' Self - pacing ' for complete learning 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 sustain
motivation in learning 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
‘behaviourists. 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 :

Cogm'tive approach to leaming is concerned with the inner Psychological

'

functioning of an individual ( Brunner, 1966 ), According to this approach
\{éarning occurs as a result of cognitive operations. There exists a hierarchy in
the cognitive process, 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 influenced the presentation of informatih in SIM in the order of

ificreasing complexity.



This theory advocates learning through ' discovery '. Discovery learning
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. Thatis 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 SIM.
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,.

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.




«onditions 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

Step Can be lken up only affex the

complexity. Thatis, the second accomplishment of the first one. Since all steps

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

individual differences.

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.
The course materials are to be written in such a way to facilitate the linking of
knowledge in different units. The scope of continous assessment in the form of

;,lf - 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 :

of
According to the classification levels of learning oukomes ( Bloom, 1971 ),
there are three domains of learning outcomes such as cognitive affective and
psychomotor. Cognitive domain pertains to intellectual abilities and

intellectual skills, affective domain deals with emotional development and




psychomotor domain includes physical skills. Each of these domains can be
developed using different media. for the development of Cognitive domain
print medium is more effective, for affective domain 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 SIM in

relation to which domain 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
instruction. So this approach also has implication in the formulation of
objectives of the SIM. The evaluation of learning outcomes also is influenced
by this theory.

Mathematical Theory :

This theory was developed by Shannon and Weaver in 1949. According
to this theory mediated communication can overtake face - to - face
communication in many respects. In face - to - face communication,
communiative area may be very small, but in mediated communication, the
media used for communication extends the communication area. Communi-
cation using electronic media helps the distribution of informatin to large
population within a very limited time. Besides the print material other mass
communication technologies such as radio, telexision, video, computers and

sattelite technology could be effectively utilised for communication.




(RS
4>

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 media for

instruction.
Information theory :

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

of messages being communicated through mass communication media.

According to this theory, the content should be relevant to the receiver.
Relavancy of the content in the form of messsage has influence on the selection

of content for the SIM.

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.
4

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 SIM.

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

presenting them from a simple to complex manner continuously.
3. | Identifying the objectives and statement in simple, clear behavioural terms.
4, Motivating leamers both externally and internally.
2. Providing adequate learning activities of various types.
6. Facilitating retention.
7.  Promoting transfer of learnif\g.

8. Providing 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.
resentation of Material :

* Active learning ' is the basic principle behind self - instructional
materials. 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.

ﬁ

The SIM provides individualised instruction and at the same time makes
provision for self-pacing. The objectives of each unit of the SIM 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

?roceed to complexity. The presentation of the material will utilise all
possible previous experiences of the learners and will give enough
hushaﬁons for the new material. The infprmal personalised 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.

k




Motivating the learner :
The degree of motivation depends an external and internal motivation. In
SIMs the size, colour, typography, format and layout of the material influence

external motivation.

The internal motivation depends on the quality of the SIM. 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 useful 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
know his progress by comparing the responses to the exercises with their model
answers given at the end of the unit. Activity type exercises are used to exploit
the previous knowledge of learners and to link it with the new information.
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.




Facilities forretention :

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 Am_ay also help

retention.
}’rovision 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 situations wherever
possible. Provision can also be made to apply the acquired information to new

situations.

Provisions for feed back :

. 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 model answers 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. \
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Providing guidance :

The typography, various types of instructions and introduction of the unit
provide guidance to learners. This would help to work effectively on course
materials without the assistance of anybody and thereby increase the

accessibility of the SIM.

Hence, it is evident that the SIM is advantageous in many respects 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 and money.
Since the idea behind the SIM is 'providing education at the door step!, it is
designed according to the needs of the learness, by giving provisions for
self-pacing and there by facilitating self-learning. 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. REVIEW OF RELATED STUDIES

The review of related studies and literature is an important 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 made. The

studies are categorised into the following sections.

'Yy  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.




31

The nature of Science teaching was studied by Parakh ( 1968 ), Vaidya
(1971 ) and Nair 1971 ). The studies revealed the existing nature and status of
science teaching in schools. They showed that the teaching of science is mainly
through oral lecture method instead of experimental methods. 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 the
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 teaching certain topics of science.

Nair ( 1987 ), Varghese ( 1987 ) and Jose ( 1987 ), found out that there is no
significant difference in achievement of science due to difference in locale of
pupils. But those pupils have high science aptitude found to be high achievers

in science.

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

tude towards science are highly correlated with achievement in biology.

| and
Baby ( 1989 ), and Uzhunnan (1989), Sivaprasad (1988), investigated into
the nature of classroom climate required for proper learning of science and
concluded that a democratic classroom climate with-the co-operation of pupils

is highly effective for learning science.




Vijayakumar( 1988) analysed the text books of biology, and pointed out
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 biélogy also is related to attitude towards

science and science interest.

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 were minimum. The content still makes the

classroom,teacher centered.

Rekha (1988) and Panda (1994) analysed the effectiveness of teaching
inodels for instruction and suggested that instruction using different teaching
- odels are effective than conventional methods of teaching in secondary and
higher secondary levels. Modules with supplementary materials such as

audio presentation was seen more effective than conventional rethed &

method-of teaching,

White (1990) studied the professional needs of middle school science teach-
ers and found that there is a need for developing newer techniques of teaching,
additional instruction is necesary regarding psychological foundations of
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education, preparation of supplementary learning materials and more

information is required for recognising and accommodating individual

differences.
Conclusion :

Review of the studies on science education given above revealed that
many studies made various suggestions for the improvement of science
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 service training involving 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 (1962), Jha (1962), Prashar (1963), Akthar (1965) and
Shax?iya (1995) studied the effectiveness of secondary level teacher training




programmes and its curriculum. The studies revealed that the teacher training
programines were theoretical and their curriculum involved only superfluous
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 (1981) 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 gutd?d training of teachers for the
dis=bililies

- treatment of pupils with developmental through video disabilities. The

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

Passi (1994) conducted a case study on 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

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,
and self learning or personalised style can be utilised 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 In-service teacher education, relevant to the present study

are reviewed below:-

History of in-service education in India had been traced by Srivasthava
(1966) from its origin till date. The study showed that there w5 a significant
improvement in programmes and activities of in-service education. The study
also revealed the positive attitude of teachers towards the in-service

programmes. -
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Burrel (1951), Andhra Pradesh SCERT (1990), Sullivan (!1981), Butala (1987)
and Carroll (1989) studied the effectiveness of in-service programme. The studies

gathered information using questionaire, interview, and observation.

The studies revealed that face-to-face in-service programmes for short
duration are not enough to bring forth adequate changes meant by the
programme. Studies revealed that supplementary materials such as print outs,
nodules, audio and video presentations can be utilised for in-service
>rogrammes. The content of the courses, was also inadequate to involve the
newer advancements in teaching. Butin-service programmes are seen effective
to bring about positive attitude in teachers towards in-service learning. Most

teachers were in favour of in-service training programmes.

Khosla (1970) observed that training institutions should pay more 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 methodological subjects, use of community resources

and socially useful productive work.

Assuzu (1983) studied the availability of educational media for in-service
education of secondary teachers. The study concluded that media for
in-service education.are inadequate and most of the teachers are desiring to

"participate in the in-service 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 mathematics faculty of Regional College of Education (1992)
developed a correspondence - cum - contact in - service programme for
mathematics teachers, teaching at plus two level. The programme was found

to be effective to provide in-service education in mathematics 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 effectiveness of in-
sem(;ce programme on the performance of teachers and suggested that the in-
service programme showed improved performance in most of the

participants.




.
Conclusion:

The studies on in-service education relevant to the present study were
reviewed above. The review revealed that in-service education is useful to
improve the professional competence of teachers. Buf 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 majority of teachers are
interested in professional improvement the facility for the same should be
increased. So the present study to provide in-service education to secondary

school biology teachers is highly necessary.

4) Studies on Individualised and Self-learning :

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

Programmed materials were developed by Young (1968), Reid & Booth
(1969), Cavanagh (1969) and Chayhan (1973) and their effectiveness as a means
for self - learning was studied.

} 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 and
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.




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

effective instruction as modular approach for effective instruction of graduate
information. The results showed that modules 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

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

students of traditional environments.

The effectiveness of multimedia approach for instruction of secondary level
pupils was experimentally studied by poornan (1968) sieman_kowsky (1969),
Krishnan (1983), 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

- to be higher than that of teaching using traditional methods.

Sivadasan (1981), Rabindra Das (1984), Siddiqui (1986) and Al 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.
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The studies revealed that self learning materials are u%?ng effective imfor
learning atsecondary 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 learning programmes for teachers were developed by Lambhate (1987),
and Das (1990) and the effech'veness 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
teaching through self-learning material is significantly more effective than

traditional teaching.

Bailkert (1983) studied the effectiveness of self-instuctional micro-teach-
ing course used for the in-service learning of secondary school mathematics
teachers. The self-learning materials in print (two hand books ) and an audio
casstte weré 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 teaching course was very e{fective to

improve the general instructional competence of mathematics 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.
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COMMENTS

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 newer
developments in the field of science education. Hence, there should 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 kﬁowledge obtained through self-learning materials are more
retainable, and it has marked advantages over traditional type of learning.

.. S0 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 significant 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 in
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 (rural/urban) etc. Majority of
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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 identify 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 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.
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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 (print and Audio media)
on the basis of the principles of distanee-ofthe-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 €ollege
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
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realise their needs and to gather their suggestions regarding in-service

education.

Document Analysis : According to Good (1971), “Content 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

Colleges of Teacher Education.

Interview :  Interview was another tool, used by the investigator to gather
relevant information from secondary school teachers. According to Young
(1979) “Interview can be defined as an effective, informal, verbal and non-
verbal conservation, initiated for specific purposes and focussed on certain
combent aveas”
planned, toot. 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.
Th?'axe :

1) Structured interview, and
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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 from steps a to g'is
divided into three major sections.
They are :
I - Procedure of Preliminary works
II - Procedure of Preparation of SIP.
III - Procedure of validating the SIP.

The detailed methodology is described below.

I - Procedure of Preliminary works

The procedure of preliminary works proceeds through steps'a to'e as

described below.

a) Analysis of the Pedagogical Theories.

The documents such as National Policy on Education (1986), Review
of NPE 1986 (Ramamurthi Committee 1990), Janardhana Committee on NPE
(1992) Revised NPE (1992), and Programme of Action (1992) were used to

identify the guideline for analysing the pedagogical theories.
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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.

Understand 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 identify the content for biology

teacher education at secondary level.
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The ‘Biology Teaching Method” by Falk (1971), ‘Biology Teachers
Handbook’ by klinckmann (1971), ‘Inquiry Techniques fo_r Teaching Science’
by Roney (1968), ‘Science Teaching and Testing’ by Nedelsky (1965), ‘A
Source book for Biological Science’ by Marholt, et. al (1958), ‘Biology
Teachers Handbook’ by Schwab (1965), ‘Models of Teaching’ by Joyce &
Weil (1985), ‘Psychology of Learning and Instruction’ by Dececco (1977),
‘Objectives and Methods for secondary Teaching’ by pierce & Lorber (1977),
‘New Directions in teaching secondary school science’ by Hurd (1971),
‘Teaching Science creatively’ by washton (1967), ‘The Impact Science
Teaching’ by Vaidya (1971), ‘Hand book on Supervised Teaching and field
assignment’ by R.C.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 identify the content areas necessary

for biology teacher education at the Secondary level.

The important content areas identified as necessary fo; 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 1¢§'el.
ii) Different aspects of planning for teaching biology at secondary level.
iir) Instructional strategies in biology as explained through the models of

teaching.



iv)  Preparation of accessory learning aids.
- V) learning equipment.

vi) Resource units.

vit)  Strategies of evaluation in biology.

vii)  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 identify the gaps in the

existing B.Ed. Syllabi.

b) Analysis 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. Annamalai University, Madurai
Kamaraj University, Andhra University, Kakativa University, Osmania
University, Srivenkateswara University, Bhopal University, University of
Rajasthan, Punjab University, Aligarh Muslim University, and University of

Jammu were approached for this purpose.

51
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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 specifically selected these Universities to get their B.Ed,

Syliabi.

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 from 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 identify 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.
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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 syllabus 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 verify

which all gaps are to be filled up. The syllabus is given as Appendix - II.
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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 lea:ning.

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 interview also was proposed to be used to gather relevant

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

[I-A and III-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 scilool (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 III-B). The
additional items pertain to different aspects of in-service education
programmes such as its usefulness, applicability of content, continuous

application, adopting new ways of teaching after attending the course,
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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 from
unaided schools were obtained as unaided schools do not come under the
scheme of in-service education conducted by the €ollege of Teacher

Education. The opinions and suggestions are summerised 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 favour 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.
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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 Syllabus 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.
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Objectives

1.

To develop an understanding of characteristics of a learner at

Secondary level.

To develop a positive attitude towards evolving appropriate plans for
biology teaching.

To apply the principles for analysing pedagogy in teaching biology.

To develop an awareness in adopting newer strategies of instruction in

biology at secondary level.

To apply knowledge in preparing media and materials for teaching

biology at secondary level.
To develop a positive attitude towards adopting newer strategies of
evaluation.

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.
Planning for teaching biology.

Pedagogical analysis in biology.

Instructional strategies in biology.

Media and materials for teaching biology.
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6. Strategies of evaluation in biology.

7. Classroom management.

These areas were further 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.

I1. Procedure of Preparation of SIP

This describes step ‘f* of the total procedure.  The procedure of
preparation of SIP involves two sub-sections such as,
i. The structure of a SIM.
iL. 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.
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Self learning achieves 1 more importance now a days. The course
materials for such distance mode courses are entirely different from 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 materal
would have to be divided into Blocks, and sub divided into units. Each of such
blocks should involve many related units-and each unit shoﬁld 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 function of each unit is self-

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



61

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

effective style of presentation, and reinforcement,and feedback.

. .

Beginning 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
and to develop a suitable:llgai;ing. 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 overview 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.
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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 diagran;s 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.
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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 from 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 of the material at his own pace and time
suitable for learning. A learner can spent 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
fe;edback. According to the correctness of learning the learner could either

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

cFiem
_should come as the lai:écach unit, 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 further 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 further 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 facilitating

self-learning at a distance.
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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 ;

ability of the matter to stimulate thinking or problem solving.

2)
The following criteria can be used in the ordering of subject matter in
SIM. |
Specific —  General
Easy —  Difficult
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 awdifferent aspects of presentation

such as clarity of content, clarity of language. style of presentation, learning
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activities, provision for motivating lefarners, 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 II. 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 forof ‘Let us
begin here’ at the beginning of the material, 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 face, and the system of using
numbers to denote sections, sub-sections or sub-sections, will increase

accessibility of the material. Different type faces should be used for major
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headings, (Block, unit and Section headings) and for sub heading. Italics type
is prefefable 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 1.0, 1.1, 1.2. 1.3, etc. and sub-sections 1.2.1,
1.2.2.......1.3.1, etc. and sub-sections were‘numbered as 1.2.1.1, 1.2.1.2. etc.

Such a type of numbering will 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

factors 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.
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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 ehough 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 Self-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

¥

Contents

Block Introduction

J

Units

Assignments

J

Source books

Fig.1. Flow Chart of the Present SIP.
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Flow Chart of a Unit in the Present SIP.

| Contents |

I Objectives l
Ng

Introduction

N3

Subject mattey

In-text Questions

¥

Activities

Self-Check Exercises

2

Summary

N

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.
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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
content presented in each. Each block began with a list of:’i'r‘l}k?t 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.
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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 specific points of the
content, which could help to think analytically further 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 face. 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 helpful 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
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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 information under each content
area was collected from 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
from discussion with experts. The points where clarification was necessary in

the content were decided based on the personal experiences of secondary
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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.

Supplementary 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 €oncept attainment rriodel, Advance organiser model,
Biological Science liquiry model, Cognitive Growth model and Group

investigation model.

Suitable content area from the secondary level biology was selected

and converted it in the form of respective model of teaching, by following the
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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. Specific
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
classroom 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.
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Thus the final SIP involved self-instructional material in print, and an
audio cassette. These two components wee firmly attached together by means

of a polythene bag, so as to use it as_package of self-learning materials.

The investigator made his maximum effort to make the study fruitful 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 material 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. l;hese packages were then® administered

to the selected 200 secondary school biology teachers.

III. 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.
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i1) Development and administration of Achievement Tests on the basis of
the SIP to a sample and estimating the percentage of achievement.

ii) 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.

\J) Seeking opinion of Experts in the field of Education/Distance

Education regarding the effectiveness of the SIP.

The details of procedure of validating the package is explained in three

Sub-sections.
i) Tools,
i) Sample, and

1i1) Techniques of analysis.

1) Tools :
In the present study the investigator developed two Achievement

Tests and a questionnaire as 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 maierial he finally decided

to conduct two achievement tests each of three hours duration. The
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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 II. 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 . 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 II.
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Preparation of the Achievement tests :-

The question papers for achievement tests were developed using the
standard procedure for the preparation of achievement tests. Preparation of
Achievement test I and Achievement test II are described below.

Achievement test 1.

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

Si. Content Marks out % of
No. of 100 marks

1. | Planning for teaching biology
at secondary level

20 20
2. | Pedagogical analysis of
secondary level biology 10 10
3. Instructional strategies in
biology 35 35
4. [Media & materials for
teaching biology 35 35

Total 100 100
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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
Sl Objectives Marks out % of
No. of 100 marks
1. Understanding 65 65
2. Application | 35 35
Total 100 100

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.
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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

SL Type of Questions Marksout| % of
No. of 100 marks
1. Short essay type 60 60
2. Essay type 40 40
Total 100 100

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 type for coverage of complete content.

Scheme of Options :

No option was given in the Achievement test I as the Test was

intended to know mastery of all the selected content.
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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.
SL Objectives nderstanding] Application
No Total
Tvpe of questions  —> S E S E
¥ content

1. Planning for teaching
Biology at seco. level 2(10) 2(10) 4(10)

2. Pedagogical analysis

of seco. level Biology 2(10) 2(10)
3. Instructional strategies in] 3(15) 1(20) 4(35)
Biology
4. Media & materials 2(10)| 1(20)| 1(5) 4(35)
for teaching Biology
Sub total 9(45) | 120){ 3(15)]1(20)
Total 10(65) 4(35) 14(100)

Fug‘.:’)- Rlue Pwint o‘F Ac,hu‘e_ue_noevs(,' Teal T
<




— Blue print of Ack Test1

Achievement Test I was developed on the basis of this blue print. The
Test - I consisted of fourteen questiongfrg 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 II

In order to develop the Test II proportaionate weightage was given to

content, objectives and type of questions.

Weightage of content

In this step the content areas to be tested were selected and weightage

was given for each. See Table. 4.
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TABLE 4

Weightage to Content of Achievement Test. 1

SL Content Marks out % of
No. of 100 marks
1. | Psychological considerations
of a learner at the secondary 25 25
level
2. ] Strategies of evaluation in
biology 50 50
3. ] Classroom management 25 25
Total 100 100

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.

Weightage to objectives

In this step adequate weightage was given to objectives according to

its importance. See table 5.



TABLE 5

Weightage to Objectives of Achievement Test I

SL. Objectives Marks out % of
No of 100 marks
1. Understanding 65 65
2. Application 35 35
Total 100 100

namely understanding and application to be tested and to provide more

weightage to understanding (65%), than application (35%) according to their

For this Test also, the investigator decided to select two objectives

importance.

Weightage to type of questions.

In this step proportionate weightage was given to type of questions.

See table 6.

TABLE 6

Weightage to Type of Questions of Achievement Test I

SL Type of Questions Marks ouf % of
No. of 100 marks
1. Short essay type 60 60
2. Essay type 40 40

Total 100 100
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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 II also.

Scheme of Sections.

As in the case of test ] 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 were included to develop a blue print for the test II,

which is given in figure. 4.



SL. Objectives Understanding Application Total
- Type of questions —»

¢ content S E S E
1. Psychological consid

deration of a learner

at secondary level | 3(15) |12(10) 312(25)
2. Strategies of Eva-

luation in Biology | 4(20) 2(10) | 1(20) 7(50)
3. Classroom Manage-

ment 2(10) | 12(10) 1(5) | 312(25)

Sub Total 9(45) | 1(20) 3(15)] 1(20)

Total 10(65) 4(35) 14(100)

Test II also contained fourteen questions for 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 was
prepared by the investigator for valueing the answers of learners in response to

Achievement Test II. The Achievement Test II and its scoring scheme are

Figure. 4 : Blue Print of Achievement Test II.

Achievement Test II was developed on the basis of this blue print. The

given in Appendix. VIII - A & B.
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Development of the questionnaire :

A questionnaire was developed by the investigator to gather relevant
information about the effectiveness of the SIP. The constructias for

preparation of the questionnaire were taken from 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.

1) General data of Secondary school biology teachers.
i) Aspects of organisation of the SIM.

1ii) 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 questioniaire. The criteria are given below.
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1) General data of Secondary school Biology teachers :

The first 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.

i1) 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 fulfill learner’s needs.



Various items were formulated on the basis of these criteria to evaluate

the organisational part of the SIM.

1) Aspects of presentation of the SIM :

The criteria under the dimension of presentation of the SIM were as

follows :

* Clarity in presentation

, Clasitn .

* Clarity of explanations

* usefulness of examples

* Appropriateness of media used
* Style of presentation

* Style of explanations

* Suitability of structuring of the SIM.

* 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

* . Difficulty level of self-check questions



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
[llustrations. explanations and retention
Meaningful presentation and retention
Questions and transfer of learning
Provision for transfer of learning
Interest in learning

Nature of feedback
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Possible answers and feedback

Let Us Sum Up Sections and feedback
Self-check questions and feedback
Usefulness of assignments

Adequacy of references

Suitability of typography

Suitability of numbering
Appropriateness of headingsv
Appropriateness of Introduction Sections
Simplicity of Introduction Sections
Provision for clarification of doubts
Clarity of directions

Nature of diagrams

Correctness of diagrams

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.

Mechanical make up of the SIP.

The criteria under the mechanical make uﬁithe SIP were.
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* 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.

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

* sequencing of content in the oral presentatibn.
* nature of pauses

* correctness of pronounciation, and

* overall impression of the cassette.

Items based on these criteria were helpful to evaluate the effectiveness

of the audio component of the SIP.
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vi) General Opinion about 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 from the secondary
school biology teachers for the present study. The total number of items in the
nine -a"-'ve .

questionnaire was 25. ° A sample questionnaire is given as Appendix WHIX-

The responses were meant for qualitative analysis.

i) Sample :

The target group of the present study was secondary school biology
teachers. Since the population of the secondary school biology teachers is
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 shoufd 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




95

size of two hundred. This was nearly thirteen percent of the population of

biology teachers in the said districts.

The investigator could conduct the present study on a sample size of

178 (11%) 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 Percentage of achievement :

The effectiveness of the SIP was prirposed 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 - Verygood - 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 etfectiveness of the SIM.
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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.

Errorrate = 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.

c) Qualitative assessment using tables and percentage :

The data obtained from 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.
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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 11th 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
simultaneously. 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 from each of these centres was entrusted to supervise the testing. The
question papers were personally delivered by kept-in-safe the investigator safe

custody at the office of each centre.

Achievement test I was conducted from 9.30 am to 12.30 pm and

achievement test II was conducted from 1.30 pm to 4.30 pm of 11th October
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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 arniled to the teachers in the second week of September.
One hundred and seventy eight teaches filled in the questionnaire and returned
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 II. The marks

obtained for each respondent were converted to percentages. The average
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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 prepargation of the SIP. He had consulted experts from the very
beginning of the study, ie., for finalising the syllabus of the SIP. The
investigator had also sought guide lines &9&1{4 the content and format of the

SIM from 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 of 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 11 Estimation of Error Rate, and

Section [Il  Analysis of data obtained through the Questionnaire.

Section III 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 SIM, 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 ACHIEVEMENT 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
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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

SI. Reg. | Marks in | Marks in| Percentage Total
No.}] No. | Testl Test I | of marks Grade | Error
1. 101 | 61 60 60.5 B 79
2. 102 67 69 68 B 64
3. 103 57 61 59 C 82
4.1 104 73 67 66.5 B| 60
5. 105 72 70 71 B 58
6. 106 62 73 67.5 B 65
7. 107 66 64 65 B 70
8. 108 81 75 78 B 44
9. 109 78 80 79 B 42
10. 110 63 66 64.5 B 71
11. 111 73 65 69 B 62
12. 112 68 76 72 B 56
13. 113 71 69 70 B 60
14 114 65 59 62 B 76
15. 115 56 60 58 C 86
16. 116 70 73 71.5 B 57
17. 117 68 78 73 B 54
I8. 118 62 63 62.5 B 75
19. 119 58 60 59 C 82
20. 120 61 58 595 C 81
21 121 77 81 78 B 42
2 122 69 71 70 B 60
23 123 52 61 56.5 C 87
24 124 63 70 66.5 B 67
25 125 61 64 62.5 B 75
26. 126 62 58 60 C 80
27 127 59 66 62 B 75
28 128 79 77 78 B 44
29 129 70 68 69 B 62
30. 130 68 71 69.5 B 61
31 131 66 61 63.5 B 73
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SL Reg. | Marksin] Marks in |Percentage] Grade | Total
No. No. | Test I Test II | of marks Error
32. 132 71 70 70.5 B 59
33. 133 70 72 71 B | 58
34. 134 74 63 68.5 B| 63
35. 135 62 70 66 B| 68
36. 136 55 61 58 C| &4
37. 137 60 71 65.5 B| 69
38. 138 75 74 74.5 B| 57
39. 139 69 77 73 B| 54
40. 140 86 83 84.5 Al 31
41, 141 64 55 59.5 C}) 81
42. 142 61 67 64 B{ 72
43, 143 76 58 ]| 66 B| 66
44, 144 66 71 68.5 Bl 63
45, 145 62 69 65.5 B| 69
46. 146 64 62 63 Bl 74
47, 147 58 65 61.5 B} 77
48. 148 75 76 75.5 B} 49
49, 149 67 77 72 B} 56
50. 150 61 62 61.5 B| 77
51 151 71 75 73 B| 54
52. 152 71 69 70 B| 60
53. 153 55 53 54 Cl 92
54. 154 80 85 82.5 Al 35
55. 155 75 79 77 Bl 46
56. 156 52 57 54.5 C}] 91
57.1 157 63 61 62 B| 76

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

individuals were graded as in table 8.
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TABLE 8

Percentage of Teachers in Each Grade of Achievement

SL Range of Grade Number of | % of teachers
No.| Marks individuals

1. 81 -- 100 | A (Excellent) 2 4

2. 61 -- 80 B (V. Good) 45 78

3. 41 -- 60 C (Good) 10 17

4. 21 -- 40 D (Poor) -- --

5. 0 - 20 E (V. Poor) - -

Total 57 100

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 provide self instruction for the in-service education of secondary

level biology teachers.
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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.

1] -  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 Tests 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 = 3725 x 100
200 x 57

32.68

1l
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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 with the 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 & 1l 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’
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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.

111 ANALYSIS OF DATA OBTAINED THROUGH THE

QUESTIONNAIRE.

The questionnaire used for this study has six aspects as given in
Chapter II1. The aspects are i) General data of Secondary School biology
teachers. ii) Organisational aspects of the SIP 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 analysed is first provided in the corresponding table and its description

follows.



i) General Data of Secondary School Biology Teachers :

109

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

SIL. Age Number %
No.
1. Below 30 Yrs. 1 0.56
2. 30-35 Yrs. 44 24.72
3. 36 -40 Yrs. 78 43.82
4. 41 -45 Yrs. 53 29.78
5. | Above 45 Yrs. 2 1.07
Total 178 100

. 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 41-45 years
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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

Sl Sex Number %

No. :

1. Male 102 57

2. Female 76 43
Total 178 100

Among the teachers responded to the questionaire 57% were males

and 43% were females.
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Teaching Experience of Secondary School Teachers.

TABLE 11

Teaching Experience of Secondary School Teachers

Sk Teaching Experience Number %

No.

1. Below 5 years 11 6

2. 5- 10 years 58 33

3. 11 - 15 years 100 56

4. More than 15 years 9 5
Total 178 100

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
vears 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.
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Nature of Institution :-

TABLE 12
Nature of Institution
Sl. Nature of Institution Number %
No.
1. Government 105 59
2. Aided Private 73 41
Total 178 100

Among the teachers responded 59 percent were belonging to

government school, and 41 percent belonging to aided schools.

Location of Institution :-

TABLE 13
Location of Institution
SL Location Number %
No.
1. Rural 113 63
2. Urban 65 37
Total 178 100




One hundred and thirteenm teachers were belonging to rural schools

and 65 teachers were belonging 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
for the following analysis has got adequate representation of all the strata

selected for the study.

ii) Organisational Aspects of the SIM :

The data collected with respect to the organisational aspects of the

SIM were analysed. The results are provided below.
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Effectiveness of SIM

TABLE 14

Effectiveness of SIM to Fulfill Learner Needs

SL Nature of Effectiveness Number %

No.

1. Help to fulfill learner needs 156 88

2. Do not help leamners 22 12
Total 178 100

Among the respondents 88 percent suggested that the SIM is effective

to fulfill learner needs. Only 12 percent opined that the SIM is not effective.

Relevancy of Content :-

TABLE 15

Relevancy of Content in the SIM

Sl Relevancy Number %

No

1. Relevant 166 93

2. Irrelevant 12 7
Total 178 100

Ninety three percent of respondents proposed that the content in the

SIM is relevant, while 7 percent opined that the content is irrelevant.



Depth of the Content :-

TABLE 16

Depth of Content in the SIM

SL Depth of content Number %

No.

1. Adequate 143 80

2. Inadequate 35 20
Total 178 100

Among the respondents 80 percent opined that the content have

adequate depth, while 20 percent viewed that the content is inadequate.

Statement of Objectives :-

TABLE

Nature of Statement of Objectives in the SIM

SL Nature of Statement Number %

No.

1. Simple, Clear form 132 74

2. Not Simple clear form 46 26
Total 178 100

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.
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Arrangement of content :-

TABLE 18

Arrangement of content and Realisation of Objectives

SL Arrangement of Content Number | %

No.

1. Suitable for the realisation of objective |152 85

2. Unsuitable 26 15
Total 178 100

According to 85 percent of respondents the arrangement of content is
suitable for the realisation of objectives, while 15 percent were against the

nature of arrangement of content for the realisation of the objectives.

Adequacy of Content :-

TABLE 19

Adequacy of Content and Realisation of Objectives

SL Adequacy of Content Number %

No.

1. Adequacy of content 146 82

2. Inadequate 32 18
Total 178 100

The content given in each section is adequate for the realisation of the
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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

SL Correctness of Information Number %

No.

1. Correct Information 150 84

2. Incorrect Information 28 16
Total 178 100

According to 84 percent

matenial is correct, while 16 percent opined that the information is incorrect.

Length of Unit :-

TABLE 21

Length of Units in the SIM

of teachers the information given in the

SL Length of Units Number %

No.

1. Lengthy 75 42

2. Adequate length 89 50

3. Too Short 14 8
Total 178 100
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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

SL Suitability in dividing the content Number %
No.
1. Dividing content as seven blocks is 149 84
suitable
2. Unsuitable 29 16
Total 178 100

According to 84 percent of teachers dividing the content of SIM to
seven blocks was suitable, which was unsuitable according to 16 percent of

teachers.



Arrangement of Units :-

TABLE 23

Nature of Arrangement of Units in the SIM

SL Nature of arrangement of Units Number %

No.

1. Units are sequentially arranged 109 61

2. Units are not sequentially arranged 69 39
Total 178 100
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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 Continuity of Content :-

TABLE 24

Nature of Continuity of Content in the SIM

SI. | Nature of continuity Number %
No.
1. Continuity of content is maintained 109 61
in SIM
2. Not continuous 69 39
Total 178 100

Among the respondents 61 percent -~ suggested that continuity of



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

SL Nature of Linking Number %

No.

l. Sections are properly linked 134 75

2. No Proper linking 44 25
Total 178 100

According to 75 percent of teachers Sections in the material were

properly linked together, while 25 percent viewed that the linking was

improper.

Comments :-

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 with by the present SIM.
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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 fulfill 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

(61%), 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
orgamsation of the SIP. The lowest percentage of positive response was
obtained to length of units (50%) and highest response to relevancy of
content (93%). Regarding the length of unit 42 percent of teachers viewed
that the units were lengthy. The length 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

Clanty of content in the SIM

SL Nature of Clarty Number %

No.

1. Good clanty 70 39

2. Moderate clarity 84 48

3. Not clear 24 13
Total 178 100
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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

Clanty of Explanations in the SIM

Sl Nature of explanations Number %
No.
1. Explanations using familar words 106 60

& short sentences

Unfamiliar words and long sentences 72 40

2

Total 178 100

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

Usetulness of Examples in the SIM

SL Nature of Examples Number %

No.

1. Examples are useful 147 83

2. Not useful 31 17
Total 178 100
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Majority of respondents, 83 percent, have opined that the examples

were useful but 17 percent of respondents remarked that the examples were

not usefuil.

Clarity of Diagrams :-

TABLE 29

Clarity of Diagrams in the SIM

SL Nature of Clanity Number %

No.

1. Simple and clear 97 54

2. Not Clear 81 46
Total - 178 100

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.



Appropriateness of media :-

TABLE 30

Appropriateness of media of SIM

SL Nature of media Number %

No.

1. Appropriate media 153 86

2. In appropnate media e 25 14
Total 178 100

According to 86 percent of teachers the media used for SIM were

appropriate, but 14 percent of teachers opined that the media were

inapproapriate.

Stvle of Presentation :-

TABLE 31

Stvle of Presentation of the SIM

SL Style of Presentation Number %

No.

1. Personalised style of presentation 132 74

2. Not personalised style 46 26
Total 178 100

Seventy four percent of teachers responded that the SIM was



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

SL Nature of explanations Number %
No.
l. Explanation proceed from knownto | 115 65
unknown
2. Not in such an order 63 35
Total 178 100

Among the respondents 65 percent opined
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that the explanations

proceeded from known to unknown but 35 percent did not agree with that

order in presentation.



Suitability of structuring of the SIM :-

TABLE 33

Suitability of Structuring of SIM

St Suitability of Structuring Number | %

No.

1. Structure of SIM Suitable for self 130 73
learning

2. Structure is unsuitable for self learning] 48 27
Total 178 100
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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

Number of Learning Activities in the SIM

SL. Number of Learning Activities Number %

No.

1. Sufficient 114 64

2. Insufficient 33 19

3. Excess 31 17
Total 178 100

Among the respondents 64 percent suggested that there were
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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

SL Nature of Learning Activities Number %

No.

1. Relevant for learning 116 65

2. Irrelevant 62 35
Total 178 100

Sixty five percent of teachers viewed that the learning activities were
relevant for learning while 35 percent said that the learning activities were

irrelevant.
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Arrangement of Learning Activities :-

TABLE 356

Suitability of Placing of Learning Activities

SL Nature of Placing Number %

No.

1. Learning Activities at suitable places| 122 69

2 Not at suitable places 56 31
Total 178 100

Among the respondents 69 percent said that the learning activities

were well placed, while 31 percent had difference of opinion.

Nature of Learning Activities :-

TABLE 37

Nature of Learning Activities

SL. Nature of Learning Activities Number %
No.
1. Learning Activities are thought 114 64
provoking
2 Not thought provoking 64 36
Total 178 100

Sixty tour percent of respondents responded that learning
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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

SL Nature of Interest Number %

No.

1. Activities and exercises are interesting | 142 80

2. Not interesting 36 20
Total 178 100

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

Appropniateness of Self-check Questions

SL Nature of Self-check Questions Number | %

No. ) '

I. Appropriate to check the objectives 118 66

2. Inappropriate to check the objectives 60 34
Total 178 100

According to 66 percent of teachers the Self-check questions
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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

SL Style of Self-check Question Number | %

No.

1 Demand Application of new knowledge | 137 77

2. New knowledge is not necessary 41 23
Total 178 100

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.




Difficulty Level of Self-check Questions :-

TABLE 41

Difficulty Level of Self-check Questions

SL Nature of difficulty Number %

No.

1. Easy 102 57

2. Difficult 76 43
Total 178 100
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According to 57 percent of teachers the self-check questions were

easy but to 43 percent of respodents self-check questions were difficult.

Adequacy of Cross references :- ~

TABLE 42

Adequacy of Cross References in the SIM

SL Adequacy of Cross references Number %

No.

1. Adequate Cross reference 126 71

2. Inadequate Cross reference 52 29
Total 178 100

Among the respondents 71 percent felt that the units in the SIM were




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

SL Nature of directions Number %
No.
1. Directions in learning Activities & 147 83
Self-check questions appropnate
2. Inappropnate 31 17
Total 178 100

Among the respondents 83 percent viewed that the directions in

learning activities and self-check questions were appropriate, while 17 percent

of respondents had difference of opinion.
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Difficulty Level of Assignment Questions :-

TABLE 44

Difficulty Level of Assignment Questions

SL Difficulty Level Number %

No.

l. Easy 92 52

2. Difficult 61 34

3. Confusing 25 14
Total 178 100

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

Appropniateness of Assignment Questions

St Nature of Assignment Questions Number %

No.

1. Appropriate 142 80

2. Inappropriate 36 20
Total 178 100
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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

SL Style of Assignment Question Number %
No.
1. Thought provoking 141 79
2. Not thought provoking 37 21
Total 178 100

Among the respondents 79 percent remarked that the assignment
questions were thought provoking, while 21 percent had difference of
opinion.

Level of Assignment Questions :-

TABLE 47
Level of Assignment Questions
SL Level of Assignment Questions Number %
No.
1. Demand information from Block as 171 96
a whole
2 Not in this manner 7 4
Total 178 100




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 Questions :-

TABLE 48

Application Type Questions and Interest in Learning

SL Nature of application type questions { Number %
No.
1. Help to sustain interest in learning 120 67
the SIM
2. Do not help to sustain interest 58 33
Total 178 100

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.
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Nature of Explanations :-

TABLE 49

Nature of Explanations in the SIM

SL Nature of explanations Number %

No.

1. Related with expernences 112 63

2. unrelated to experiences 66 37
Total 178 100

According to 63 percent of respondents the explanation in the matenal

were related to their experience, but unrelated to 37 percent of respondents.

Linking of Explanations with Life :-

TABLE 50

Linking of Explanations with Life

SL Nature of Linking Number %
No.
—
1. Explanations directly linked to life 119 67
2. Not linked with life 59 33
Total 178 | 100 |

Sixty seven percent of respondents felt that the explanations were

directly linked to life, and 33 percent of respondents did not feel any link with

life.
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Utilisation of Experiences :-

TABLE 51

Utilising Knowledge of Daily Life in the SIM.

SL Nature of Utilisation Number %

No.

1. Utilise knowledge of daily life 142 80

2. No such Utilisation 36 20
Total 178 100

Among the respondents 80 percent viewed that the knowledge of
daily life was properly utilised in the matenal, and 20 percent respondents
opined that there was no such utilisation.

Link between information in the SIM :-

TABLE 52

Linking of Information in Different Units in the SIM

Sl Nature of Link Number %
No.
1. Make use of information in previous | 156 88
unit
2. No such use 22 12
Total 178 100

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.
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In-text Question and Retention :-

TABLE 353

Usefulness of In-text Questions for Retention

Sl Nature of In-text Questions Number %

No.

1. Useful for easy retention 125 70

2. Not useful for retention 53 30
Total 178 100

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

Usefulness of Summaries for Retention

Sl. Nature of Summaries Number %%

No.

I Usetul for retention 149 84

2. Not usetul for retention 29 16
Tortal 178 100
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According to 84 percent of respondents the summaries were useful

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

SI. Nature of Self-check Questions Number %

No.

l. Facilitate retention 128 72

2. Not Useful for retention 50 28
Total 178 100

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

Usefulness of Possible Answers for Retention

SL Nature of Possible Answers Number %

No. '

1. Helpful for retention 149 84

2. Not helpful for retention 29 16
Total 178 100

Eighty four percent of respondents viewed that possible
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answers were helpful for retention, while 16 percent opined that possible
answers do not help for retention.

Dlustrations, Explanations and Retention :-

TABLE 57

Usefulness of Illustrations, Explanations and Retention

SL Nature of Illustrations and Explanations Number %

No|

1. Adequate for retention 126 71

2. Inadequate for retention 52 29
Total 178 100

Among the respondents 71 percent viewed that illustrations and
explanations were adequate for retention, but 29 percent opined that

illustrations and explanations were inadequate for retention.

Meaningful Presentation and Retention :-

TABLE 58

Meaningful Presentation and Retention

SI. Nature of Presentation . Number %
No.
l. Whole material is meaningfully 115 65
presented
2. Not meaningfully presented 63 35
Total 178 100

Sixty five percent of respondents favoured that. meaningful



presentation of the material facilitated retention, 35 percent of respondents did

not favour this opinion.

Questions and Transfer of Learning :-

TABLE 59

Application Type Questions and Transfer of Learning

SL Nature of Questions Number %
No.
1. Application type Questions promote | 140 79
transfer
2. No provision for transfer 38 21
Total 178 100

Seventy nine percent of respondents viewed the application type
questions in the SIM facilitated transfer of learning, while 21 percent opined
that those questions did not facilitate transfer of learning.

Provision for Transfer of Learning :-

TABLE 60

Provision for Transfer of Learning in the SIM

Sl Nature of Provision Number %
No.

1. To identify similar situation & build 112 63
similar examples

2

No such provision 66 37

Total 178 100
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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

SL Nature of Interest Number %

No.

L. Interested in learning SIM 138 78

2. Not interested 40 22
Total 178 100

Seventy eight percent

material, while 22 percent were disinterested.

Nature of Feedback :-

TABLE 62

Nature of Feedback in the SIM

of teachers were interested in learning the

SL Nature of feedback Number %
No.
1. Immediate feedback through the 139 78
matenial
2. No such feedback 39 22
Total 178 100
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Seventy eight percent of teachers viewed that there was immediate
feedback through 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

SL. Nature of Possible Answers Number %

No.

1 Possible Answers provide feedback 163 92

2. No provision for feedback 15 8
Total 178 100

Ninety two percent of respondents, viewed that there was adequate
feedback through the possible answers section of the SIM, while there was no

such provision according to 8 percent of respondents.




‘Let Us Sum UP’ Sections and Feedback :-

TABLE 64

Let Us Sum UP Sections and Feedback

SL Nature of Sum UP Sections Number %

No.
L. Provisions for Adequate feedback 156 88
2. Feed back is not enough 22 12
Total 178 100

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.

Self-check Questions and Feedback :-

TABLE 65
Self-check Question and Feed back
Sl. Nature of Self-check Questions Number %
No.| -
1. Gives adequate feedback 123 61
2. Feedback is inadequate 55 31
Total 178 100

Sixty one percent of respondents viewed that self-check
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questions gave adequate feedback, but self-check questions was inadequate

for feedback according to 31 percent of respondents.

Usefulness of Assignments :-

TABLE 66

Usefulness of Assignment Questions

SL Nature of Assignment Questions Number %

No.

1. Useful to get an overail idea 117 66

2. Do not get an overall idea 61 34
Total 178 100

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.

. Adequacy of References :-

TABLE 67

Adequacy of References in the SIM

SL Adequacy of References Number %

No.

1. References are adequate 125 70

2 References are inadequate 53 30
Total 178 100

146



Among the respondents 70 percent felt that the reference given in the

SIM was adequate, but it was inadequate to 30 percent of respondents.

Suitability of Typography :-

TABLE 68

Suitability of Typography of the SIM

SL Nature of Typography Number %
No.
1. Typography provides guidance for 112 63
learning
2. No such guidance 56 37
Total 178 100

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 :-

TABLE 69

Suitability of Numbering in the SIM

SL. Suitability of Numbering Number %
No.
1. Numbering of headings facilitate 124 70
learning
2. Does not facilitate learning 54 30
Total 178 100
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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

SL Nature of Headings Number %

No.

1. Appropnate 141 79

2. Inappropnate 37 21
Total 178 100

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.



Appropriateness of Introduction Sections :-

TABLE 71

Nature of Introduction Sections

SL Nature of Introduction Sections Number %

No.

1. Give guidance to learn each unit 143 80

2. No such guidance given 35 20
Total 178 100

According to 80 percent of respondents the introduction section gave

guidance to learn each unit, but 20 percent of respondents did not favour this

opmion.

Simplicity of Introduction Sections :-

TABLE 72

Simplicity of Introduction Sections in the SIM

SL Nature of introduction Number %

No.

1. Deal with known facts 108 61

2. Deal with unknown facts 70 39
Total 178 100

Sixty one percent of teachers felt that the introduction section
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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 SIM

SL Nature of provision Number %
No.
1. Provisions in the SIM for clarifying 134 75
doubts
2. No such provisions 44 25
Total 178 100

Among the respondents 75 percent suggested that the provisions for
clarifying the probable doubts were adequate in the material, while 25 percent

respondents viewed that such provisions were inadequate.

Clarity of Directions :-

TABLE 74

Clarity of Directions to change medium

SL Nature of Directions Number %

No.

1. Directions to change media are clear | 174 98

2. Directions are not clear 4 2
Total 178 100




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

SL Nature of diagrams Number %

No.

1. Diagrams well drawn and labelled 135 76 |

2. Not clear 43 24
Total 178 100

Among the respondents 76 percent opined that the diagrams were

well drawn and adequately labelled, while 24 percent respondents viewed that

the diagrams were not clear.

Correctness of Diagrams :-

TABLE 76
Correctness of Diagrams
SL. Nature of Diagrams Number %
No.
1. Diagrams are correct 148 83
2. Incorrect 30 17
Total 178 100
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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

SL Nature of Link Number %
No.
1. Diagrams are directly linked to the 122 69
content
2. Not properly linked 56 31
Total 178 100

Sixty nine percent of respondents opined that the diagrams were

properly linked with the content, but the linking was not proper according to

31 percent of respondents.

Comments :

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.



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 Clanty of content
(39%), Clarnity of explanations (60%), Usefulness of examples (83%), Clanty
of diagrams (54%), Appropriateness of media (86%) Style of presentation
(74%), Style of explanations (65%), Suitability of structuring of the SIM
(73%), Adequacy of Learning Activities (64%), Relevancy of Learning
Activities (65%), Arrangement of Learning Activities (69%), Nature of
Learning Activities (64%), Appropriateness of Activities and Exercises (80%),
Appropriateness of Self-check Questions (66%), Style of Self-check
Questions (77%), Difficulty level of self-check Questions (57%),
Appropriateness  of Directions in the SIM (83%), Difficulty level of
Assignment Questions (52%), Aépropriateness of Assignment Questions
(79%), Style of Assignment Questions (79%), Level of Assignment Questions
(96%), Nature of explanations (63%) Linking of explanations (63%), Linking
of explanations with Life (67%), Interesting to learn (78%), Utilisation of
experiences (80%), 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%),
[lustrations, explanations and Retention (71%), Meaningful presentation and

_ retention (65%), Questions and Transfer of Learning (79%), Suitability of
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Application type questions (67%), Provision for Transfer of Learning (63%),
Nature of Fgedback (78%), Possible Answers and Feedback (92%,), Let Us
Sum UP Sections and Feedback (88%), Self-check Questions and Feedback
(69%) Usefulness of Assignments (68%), Adequacy of cross references
(71%), Adequacy of References (70%), Suitability of Typography (63%),
Suitability of Numbering (70%), Approprateness of Headings (79%),
Appropniateness 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, Clanty 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 clanty 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 - VL.
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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 integrated 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

SE Nature of cover page Number %

No.

1. Attractive and motivating 165 93

2. Not Attractive and motivating 13 7
Total 178 100

Ninety three percent of respondents viewed that the cover page was

attractive and motivating but it was not attractive to 7 percent respondents.

Appropriateness of the size of the SIP :-

TABLE 79
Appropriateness of the size of the SIP
SL Size of the SIP Number %
No.
1. Appropriate size 154 87
2 [nappropnate size 24 13
Total T 178 100

Eightv seven percent of respondents suggested that the size of the SIP

was appropriate, but it was inappropriate according to 13 percent of the

respondents.
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Suitability of Binding :-

TABLE 80
Nature of Binding of the SIM
Sl Nature of Binding Number %
No.
1. Suitable for easy handling 171 96
2. Unsuitable for handling 7 4
Total 178 100

Ninety six percent of respondents remarked that the binding of the

book helped for easy handling.

Quality of Paper Used :-

TABLE 81
Quality of Paper used for the SIM
SL Quality of Paper Number %
No.
I Good quality 155 87
2. Bad quality 23 13
Total 178 100

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.
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Attachment of Audio Cassete with Print material :-

TABLE 82

Nature of Attachment of Audio Cassette with Print material

SL Nature of Attachment Number %

No.

1. Properly attached 178 100
Total 178 100

All respondents (100%) suggested that the audio cassette was

properly attached with the print matenal.

Adequacy of words in sentences :-

TABLE 83
Adequacy of words in sentences of the SIM
SI. Nature of words per sentences Number %
No.
1. Adequate 133 75
2. Inadequate 45 25
Total 178 100

Seventy five percent of respondents opined that the sentences in the

SIM have adequate words per sentences, which was inadequate to 25 percent

respondents.



Suitability of Type of the SIM :-

Among the respondents 66 percent opined that the type was suitable

TABLE 84

Suitability of the Type of the SIM

S1. Size of Type Number %

No.

1. Suitable size for easy reading 117 66

2. Unsuitable size 61 34
Total 178 100

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 Ligs in the SIM
SL Space between lines of the SIM Number %
No.
1. Adequate space between lines 124 70
2. Inadequate space 54 30
Total 178 100

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.

N
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Adequacy of Marginal Space :-

TABLE 86

Adequacy of Marginal Space in the SIM

SL Marginal Space Number %

No.

1. Adequate marginal space 140 79

2. Inadequate marginal space 38 21
Total 178 100

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 :

The aspects of mechanical make up of the SIP were analysed. The

aspects analysed and the percentage of positive answers received are :

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 (100%), Adequacy of words
in sentences (75%), Suitability of Type of the SIM (66%), Adequacy of Space

between lines in the SIM (70%) and Adequacy of Marginal Space (79%).



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 SIM :-

Data gathered with reference to the aspects of audio component are

analysed as follows.

Quali ty of Audio Cassette :-

TABLE 87

Quality of Audio Cassette in the SIP

SL. Quality of Audio Cassette Number %

No.

1. Good 152 85

2. Bad 26 15
Total 178 100

According to 85 percent of respondents the audio cassette was of

good quality, but 15 percent opined that the quality was bad.
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Correctness of Content in the Cassette :-

TABLE 88

Correctness of content in the Cassette

gy
o
tJ

Sl. Correctness of the Content Number | %

No.

1. Illustrations deal with correct models | 136 76

2. Ilustrations are incorrect 42 24
178 100

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

Sl Audibility of Cassette Number %

No.

1. Properly Audible 169 95

2. Not Properly audible 9 5
Total 178 100

Ninety five percent of respondents remarked that the Cassette was

properly audible.
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Length of lHustrations :-

TABLE 90

Adequacy of Length of the Illustrations

SL Length of Illustrations Number %

No.

1. Adequate length 123 69

2. Inadequate length 55 31
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 Sequence in the Illustrations :-

TABLE 91

Sequence of Steps in the Illustrations

SI. | Sequencing of steps Number %
No.
1. Maintained the sequence of steps 172 97
in the model
2. Do not maintained the sequence 6 3
Total 178 100

Among the respondents 97 percent favoured that the sequential steps
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in the teaching models were maintained in the oral presentation.

Absence of Unnecessary Pauses :-

TABLE 92

Absence of Unnecessary pauses in the cassette

SL Nature of Pauses Number %

No.

1. No Unnecessary Pauses 112 63

2. Unnecessary pauses present 66 37
Total 178 100

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 :-

TABLE 93

Nature of Voices in the Audio Cassette

Sl Nature of voices Number %

No.

1. Voices of teacher and students are 178 100
distinguishable

Total 178 100

All respondents (100%) remarked that the voices of teacher
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and students in the cassette were distinguishable.

Correctness of Pronounciation :-

TABLE 94

Correctness of Pronounciation in the Cassette

Sl. Nature of Pronounciation Number %

No.

1. Correct Pronounciation 144 81

2. Incorrect Pronounciation 34 19
Total 178 100

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

Nature of Unwanted Noise in the Cassette

SL Nature of Noise Number %

No.
1. No Unwanted noise 124 70
2. Unwanted noise present 54 30
Total 178 100

Seventy percent of respondents viewed that there were no

N



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

SL Impression of Cassette Number %

No.

1. Good 167 94

2. Moderate 11 6
Total 178 100

Ninety four percent of respondents had good impression about the

audio cassette.

Comments :

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

Cassette (100%), Correctness of pronounciation (81%), Unwanted noise in
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the Cassette (70%). and Overall impression of the Cassette (94%). The

percentages given in the brackets are of positive answers.

The aspect ‘Absence of unnecessary Pauses’ has lowest rating among
the aspects of audio component. The reason for the low rating may 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 S was preferred by 76

individuals, Block - 7 by 52 respondents and Block - 1 by 48 respondents.
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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

respondents.

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 OPINION ABOUT THE SIP -

The SIP was given to a tew experts in the field of Education/Distance
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.
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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 Se]f—ir{tructional package for the in-service learning 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 :-

1. 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.
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Analysis of pedagogical theories to identify the necessary content areas
for biology teacher education at secondary level.

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.

Analysis of the syllabus for in-service education of secondary school
biology teachers conducted by colleges of teacher education.
Interiviewing secondary school biology teachers to gather their
opinions and suggestions regarding various aspects of in-service
education, and for the development of self-instructional matenal.
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.

The development of Self-instructional package (print and audio media)
on the basis of the principles of distance education.

Validation of the developed package by administrating it on secondary

level biology teachers.



Sample :-

The target group of the present study was secondary school biology
teachers. For its validation, 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.
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Opinion of experts in the field of education also was sought for the

validation of the package.

MAJOR FINDINGS :-

The major findins of the present study are as follows .

1. Majority of teachers (77%) had achieved marks at the range of 61-80
in the Achievement Tests. This can beclaimed 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. All the teachers who had appeared for the
achievement test had acquired any of the higher grades 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 61 percent of marks in the
Achievement testing. It was also revealed that all respondents
exhibited 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 biology teachers

was estimated. It is found that 32.68 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 regarding the various aspects of
development of the SIP gathered through the question:!ajre resulted in
the following findings.

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 fulfill 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 : (61%)
Maintenance of Continuity of content : (61%)

Length of Units ‘ : (50%)
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It is found that except one aspect of organisation, all other aspects

LYy .
were rated positive_60 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.

Clanty of directions

Level of assignment questions
Possible answers and feed back

Link between information in the SIM
Let us Sum UP Section in the SIM
Appropriateness of media

Possible answers and retention
Summaries and retention

Correctness of diagrams
Appropniateness of directions in the SIM

Usetulness of examples

(98%)
(96%)
(82%)
(88%)
(88%)
(86%)
(84%)

(84%)



Appropriateness of introduction sections

Utilisation of experiences

Appropriateness of activities and exercises

Appropriateness of assignment questions

Style of assignment questions
Questions and transfer of learning
Appropnateness 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
[llustrations, explanations and retention
Adequacy of cross references
Adequacy of references

Suitability of numbering

Inte#t questions and retention

Self check questions and feed back

Arrangement of learning activities

(80%)
(80%)
(80%)
(79%)
(79%)
(79%)
(79%)
(78%)
(78%)
(77%)
(76%)
(75%)
(74%)
(73%)
(72%)
(719%)
(71%)
(70%)
(70%)
(70%)
(69%)

(69%)
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Link between diagrams and content : (69%)
Usefulness of assignments : (68%)
Linking of explanations with life : (67%)
Suitability of application type questions : (67%)
Appropriateness of self-check questions ; (66%)
Style of explanation : (65%)
Relevancy of learning activities ; (65%)
Meaningful presentation and retention : (65%)
Adequacy of learning activities ; (64%)
Nature of learning activities : (64%)
Nature of explanations ; (63%)
Suitability of typography : (63%)
Provisions for transfer of learning : (63%)
Simplicity of introduction sections : (61%)
Clarity of explanations : (60%)
Difficulty level of self-check questions ; (57%)
Clanty of diagrams : (54%)
Difficulty level of assignment questions ; (52%0)
Clanty of content ; (39%)

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
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developed. These aspects which got rating below 60 percent are difficulty
level of self-check questions, difficulty level of assignment 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.

Fourty eight percent of respondents had suggested that the content
have moderaté 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

66-100 percent. The ratings in the descending order is as follows.

Atta:chment of audio cassette with print material : (100%)

Suitability of binding . (96%)
Appropriateness of cover page : (93%)
Appropnateness of the size of the SIM © (87%)
Quality of paper used - (87%)
Adequacy of marginal space © (79%)
Adequacy of words in sentences o (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 matenal 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.

110
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Nature of voices in the cassette : (100%)
Maintenance of the sequence in the illustrations : (97%)
Audibility of cassette : (95%)
Overall impression of tﬁe cassette : (94%)
Quality of audio cassette : (85%)
Correctness of pronounciation : (81%)
Correctness of content in the cassette : (76%)
Unwanted noises in the cassette : (70%)
Length of illustration : (69%)
No unnecessary pauses : (63%)

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 Education/Distance 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
“Poor” 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 organisational dimension are found

to be present in the SIM form a very good to excellent level. The ‘relevancy
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of the content’ and ‘effectiveness of the SIM to fulfil learner needs™ were the

two 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 thay90
percent of teachers; 11 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 SIM 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. Al 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;

0]
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two by more than 80 percent of teachers; two others by more than 70 percent
of teachers; 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.

Moreover 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 OF RESULTS

From the findings 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 fulfill 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
provided in the material is adequate. The material is structured in such a wéy
to stimulate interest in learning.

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.

1¢5



186

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 matenal. 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 pronounciation 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
eoncluded 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 future,

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
programmes for all, because it will disrupt the functioning of our educational

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 SIM 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, AE.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.
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The Adult Education and Extension Education Centres also can
successfully utilise SIPs 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 SIMs/SIPs for obtaining general education certificates and,

if motivated, for seeking further 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 highér secondary level.

3. Educational programmes of tertiary level can also use SIMs 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.
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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 1

B.Ed. Syllabus of Different Universities

APPENDIX 1A

B.Ed. Svllabus of University of Calicut

Objectives : The student teacher

'::;,,)

e

1) knows the various methods and techniques used in
science education from time to time;

2) gets an understanding of the working of science and
methods employed in sciences;

3) is interested in contemporary developments in instruction

in life sciences ;

4) formulates instructional objectives ;

5) analyses and organise materials for class instructions;

6) selects and plans appropriate learning tools and
situations;

7) employs are methods of instructions

8) guides learning;

9) evaluates pupils attainments;

10)  evaluate his own work and marks deficiencies and

11)  tries out new improvements;
12)  has professional, academic and social interests;

13)  has an attitude of self reliance in professional matters.

knowing, Life Science - History of science - Traditional sciences of

India’s contribution to world science. Important land marksin the



II.

¥

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.

Understanding life 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 from general science  to
life science - The significance.

Life science in the developed nation U.S.A., UK., USSR,
European countries, B.S.C.S. organisation, Nuffield foundations.

A prespective for India NCE.R.T. and N.C.S.E.

Formulation of abjectives: 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, targetted change.



IV.

V.

VL

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 Ieamer 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,
quantifying manipulating, inferring, experimenting, hypothesising,
generalising, evaluating, discovery and creativity.

Programmed learning team-teaching, micro - teaching,

investigation projects.

Pupils work books, practical and library records, project report,
science clubs science fairs, science youth projects, science talent
search, enrichment programme. Art of questioning, discussion,

group dynamics pupil teacher planning.

Curriculum Analysis: Principles and patterns of curriculum planning.
A progressive curriculum A study of the Kerala syllabi and text

books for standard. VIII to X - Adapting curriculum to gifted and
backward.

Planning life science learning a) Need for a written plan, planning at

different levels full courses, one year, one unit one lesson/session.



b) Laboratory - objectives of lab. work, trend and features of
modern laboratory, lab. purchases registere§ and records,
management, A.V. room, workshop.
c) Resource units: Pupils assignments, life science bulletins.
d) Learning equipment - specimens line ones, killing and
preserving, seedling nurseries, agqujria terraria, entomological cases
-Micro scope, care and use of biology kits, improvisations.
e) Field trips and excursions - other co-curricular

reinforcements.

VII Evaluation :

)

VIIL

What do look for - How to evaluate-ensuring validity, content validity,
concurrent validity, construct validity, reliability (placement consistency,
objectivity, administratbility, interpretability).

Planning, assembling and editing a test paper,test administration.

Making test items-supply type and selection type, preparing item cards.

Evaluating skills, attitudes, and interests, cumulative devices;

Scoring and grading-interpretation of test scores after analysis

diagnostic test and remedial teaching.

Developing an-: Indian tradition of science teaching - short comings of
the science teacher suggestions for imposing competencies, summer

institutes. All India science teachers association.

.y



APPENDIX I.B

B.Ed. Syllabus of Mahatma Gandhi University

Obiectives of the syllabus

p—

o

The student teacher gains the knowledge of the nature of science and
the relevance of teaching life science in schools.

He gets knowledge and understanding of traditional methods and new
techniques and approaches to the teaching of life science.

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.

He develops understanding and skill of planning different lessons,
executing them and evaluationg them.

He develops knowledge of the different materials and media in the
teahé:mg of life science and also the correct use of them in class room
situations.

He gets an understanding of the principles of the new concept of
evaluation and develops skill in preparing and administering objective
based test items.

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 1

METHODOLOGY OF TEACHING LIFE SCIENCE

1. NATURE 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 proces
and a product. Science as an ongoing process of enquiry. Science as human

enterprise.

II. WHY TEACH LIFE SCIENCE ?

Broad aims :

a) Developing scientific literacy.

b) Effecting social changes.

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 :

IIL

b)

Knowledge

Understanding

Application

Skills

Interests

Attitudes (scientific attitude)

Appreciation.

METHODS, TECHNIQUES AND APPROACHES FOR TEACHING
LIFE SCIENCE

Methods - General survey of following methods. Lecture,
demonstrational Project, Problem, Heuristic, Biographical, Dalton
Plan.

Techniques and Approaches to teaching - Programmed instruction,
Team teaching; Techniques for catering to the needs of exceptional
children (National Science Talent Search Scheme), Investigatory,
versus factual approaches, interdisciplinary approach, inductive

deductive approach.



b)

VL

N

v 2

HOW TO FRAME A SYLLABUS IN LIFEVSCIEN_CE

Principles of syllabus construction.

Critical study of the existing high school syllabi in Kerala.

Modem trends in curricular reforms in the developed and developing

countries (BS CS all versions and Nuffield Science foundation).

PLANNING IN TEACHING LIFE SCIENCE
Why Planning.
Types of planning. Yearly, monthly unit, daily lesson (Emphasize

objective based from 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 library, nature
calender.

Improvised aids.

Resource unit.



N

VIIL

S

EVALUTION IN BIOLOGICAL SCIENCE TEACHING

Traditional system (essay) its defects and suggestions for improvement.
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.

CO-CURRICULAR ACTIVITIES IN LIFE SCIENCE
Science clubs
Science fairs.

Field trips and excursions.

THE LIFE SCIENCE TEACHER

Quifalification of a Biology teacher, professional competencies, ways
and means of developing these cémpetencies. Inservice programmes,
teachers organisation, study tours,exchange programmes, incentives

for professional improvement.



e

SECTION II

PEDAGOGIC ANALYSIS OF BIOLOGY CONTENT, LESSON

PLANNING AND EVALUATION

Note : Student teachers shall make s 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 tegt 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, 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, Ecosystem, Biesphere 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, Biosynthesis of

proteins, carbohydrates and facts, heredity, evolution.

L



SECTION MI-PRACTICAL WORK

Total marks 100

1.

o

Preparation of lesson plan for
a) Discussion lessons ' 10

b) Demonstration lessons

Emphasising different techniques and approaches 3
¢) Criticism lessons 15
d) Practice lessons ) 25

Construction and administration of a unit test for a unit taught during
practice teaching with scoring key marketing scheme, questionwise
analysis etc. 10
Preparation of five different improxlféd aids of a Biology kit of a high
standard with explanatory brochure for a particular unit. 25
Preparation of a Resource unit on any topic included in the high school
life science syllabus. 10
Preparation of a paper on the life and contribution of an eminent

scientist. 5



APPENDIX 1.C

B.Ed Syllabus of University of Kerala

Objectives of the syllabus

1.

The student teacher gains the knowledge of the nature of science and
the relevance of teaching life science in schools.

He gets knowledge and understanding of traditional methods and new
techniques and approaches to the teaching of life science.

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 modern
trends in curricular reforms.

He develops understanding and skill of planning different lessons,
executing them and evaluatigng them.

He develops knowledge of the different materials and media in the
teaching of life science and also the correct use of fthem in class room
situations.

He develops understanding of the principles of the new concept of
evaluation and develops skill in preparing and administering objective
based test items.

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 éppreciates 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 1

METHODOLOGY OF TEACHING LIFE SCIENCE

1. NATURE 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.

II. 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
Skilis
Interests
Attitudes (scientific attitude)

Appreciation.

IIi.  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.



b)

VL

)

HOW TO FRAME A éYLLABUS IN LIFE SCIENCE

Principles of syllabus construction.

Critical study of the existing high school syllabi in Kerala.

Modern trends in curricular reforms in the developed and developing

countries (BS CS all versions and Nuffield Science foundation).

PLANNING IN TEACHING LIFE SCIENCE
Why Planning.
Types of planning. Yearly monthly,unit, daily lesson (Emphasize

objective based from 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 library, nature
calender.

Improvised aids.

Resources unit.



VIIL

[

EVALUATION IN BIOLOGICAL SCIENCE TEACHING
Traditional system (essay) its defacts and suggestions for improvement.
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.

CO-CURRICULAR ACTIVITIES IN LIFE SCIENCE
Science clubs.

Science fairs.

Field trips and excursions.

Experimental projects and action researches.

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 II

PEDAGOGIC ANALYSIS OF BIOLOGY CONTENT, LESSON

PLANNING AND EVALUATION

Note : Student teachers shall make 3 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.

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.

Natural communities, Ecosystem, Biosphere, Man and his environment,
an Agricultural ﬁeld, conservation of nature.

The cell, Structure, Division Chemical basis of life. Biochemistry of
the cell, metabolism and exchange of energy in cells, Biosynthesis of

proteins, carbohydrate and fasts, heredity, evolution.



SECTION III - PRACTICAL WORK

Total marks 100
1. Preparation of lesson plan for

a) Discussion lessons

b) Demonstration lessons 10

[ |

Emphasising a different techniques and approaches

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. 5



APPENDIX 1D

Syllabus for One year B.Ed. Course by Regional College of Education
Ist Semester

Objectives

L. To identify the major ideas/content in certain specified untis of

biological science of classes IX-X.

N

To develop skill to analyse the content to write behavioural objectives
and select appropriate learning experiences.

To develop skill in writing lesson plans.

_b.)

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 déficiencies or difficulties 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.

9

Try out of different learning methods/approaches.
3. Preparation of teaching aids including improvised and effective use of

different types of teaching aids.

0
=
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5.

6.

Preparation of test items, construction of unit test.
Planning and conducting of field trips.

Organisation of team teaching projects.

Content analysis

a. Cell structure and function

b. Photosynthesis and respiration
c. Control and co-ordination

d. Ecosystem

€. Evolution.

Evaluation (Theory)

1. Analysis of objectives, concepts and learning experiences
2. Different methods of teaching
3. Micro teaching .

4 Principles of Evaluation

5. Internal assessment.

Evaluation (Practical)

1.

2.

Lesson planning
Simulated teaching
Records of field trips

Teaching aids and improvised aids.



IInd Semester

Objectives

1. To familiarise with modern curricular materials in biology with special
reference to B.S.C.S. Nuffield biology, NCERT.

2. To analyse curricular materials such as text books, lab guides,
supplementary reading materials and teachers hand books.

3. To develop ability to design new laboratory

4. To plan for equipping lab. and its optional usage.

5. To develop skill in preserving different types of biological materals.

6. To develop skill in mounting biological materials.

7. To develop skill in organising science clubs, science fair, etc.

8. To develop ability to prepare resource units and self-learning packages
in biology.

Content

1. Complementarity of structure and function

2. Complementarity of organism and environment.

3. Control and co-ordination

4. Growth and development.

5. Heredity and variation

6. Biological molecules, enzymes, DNA & RNA.

Fast
Fe
y



Development of skills

L.

Analysing text books and other curricular materials and prepare
proforma to evaluate them.

Preparation of blue print in biology lab._for school and indicating
various ancillary facilities needed for teaching biology. .
Preparation d€ preservation and status for biology lab.
Techniques for culturing biblogical materials.

Development of materials for exhibitions and other display.

Use of community resources in the development of self learning
package.

Preparation of resource units in biology.

Analysis of biology lab. equipment for their optional utilization.



APPENDIX 1.E

Syllabus Outline for Science Methods Course for Secondary Teacher

Education NCERT

Section I

Unit 1.

Unit 2.

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).

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).
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Unit 3.

Unit 4.

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 children
(Mode: Practice session and discussion. Choosing set of examples
students to bekrained 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).

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

from secondary school science topics).



Section II Curriculum Transaction

Unit 5. Science curricula

Unit 6.

- Explain curriculum, determinants and organisation

Science curricular projects (PSSC, BSCS, Chem study)

Emerging trends

Analysis and evaluation of syllabus and text books

Transactional Strategies

- Analysis of content and identification of concepts (student teachers
will write ten concepts from a unit each from any two 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)

- Preparation of lesson plan/unit plans (writes tZ) lesson plans 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 III. Evaluation in Secondary 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 mans-tlabs?



- Vikram Sarabai Science Centre, Ahmedabad
- Kerala Sasthra Sahitya Parishad

- Science journals.



APPENDIX 1.F

The Course Qutline of B.Sc. Ed. Course followed by

Regional College of Education

1. An Introduction to school biclogy 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.
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10.

11.

13.

14.

15.

16.

APPENDIX II

Syllabus Outline for In-service Teacher Education for secondary School

Natural Science Teachers conducted by College of Teacher

Education, Calicut.

National curricular framework. Different components,content,and
process - Discussion

New trends in evaluation

Discussion to the preparation of an evaluation tool
Technidues of effective learning

Preparation of model lesson plan

Recent developments in strategies of teaching - discussion and
suggestions

Microteaching - discussion and preparation of lesson plan
Pedegogical 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.
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APPENDIX LA

Interview Schedule for Secondary School Biology Teachers who had not

participated in In-service Progrmme

As a trained teacher, would you feel that in-service training is

essential 7

Have you participated in any in-service course 7 Hspom was it useful to

you ?

Among face-to-face and distance mode for the in-servic courses, which
one do you prefer ?

What is your opinion about learning by using self instructional
waterials for in service learning ?

In your suggestion, which all topics should be included while preparing

a self instrucational material for an in-serviice course 7

Which should be the medium of instruction for the self instructional

material ?

Among the theoretical and practical side of the topics which should be
nore stressed in the course ?

Which style do you prefer for the course ? Investigative/illustrative ?

What are the major problems arising while you are teaching ?

Any other suggestions for the preparation of self instructional material

for in-service learning.



S

11

- APPENDIX III.B

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 useful ?

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 after attending the
course ?

Is that course enough ? Or do you need further information/course ?
Among face to face and distance mode of courses, which onefgzou
prefer ?

What 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 ?

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 matenal

for in-service learning ?

LN



Tq.

APPENDIX IV-A

The Summary of Teachers’ Responses to Interview Schedule IIILA

All the teachers opined that in.service training is necessary, because of
the newer developments in the field of education.

Nohe of them have participated in any in-service course.

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.

All the respondents are in favour of learning through self instructional
material.

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.

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.

Almost all the teachers suggested that the practical or application side
of the topics should be given more emphasis while preparing the

course.
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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.

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. Soitis
difficult to adopt newer methods of instruction.

b) Sustaining the interest of pupils.

c) Problems of indiscipline

d) Teacher pupil ratio is high.

The SIM should include newer advancement in teacher education. It

should be simple, precise and well designed for distance learning.



- APPENDIX IV.B

Summary of Teachers’ Responses to Interview Schedule II1.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 useful in the sense that it
brovided valuable informations regarding various aspects of education
such as psychelogy 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 fceaching.

Most of the teachers are applying some techniques even now.

The following are the additions they include in their t;qghing.

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 further 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.



10.

11.

13.

Almost all the respondents are in favour of learning through SIM.

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.

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 English it

should be simple.

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.

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.



¢) 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 ail 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

L

N

To develop an understandinngzharacteristics of a learner at secondary
level.

To develop skill in evolving a;ppropriate planning in biology teaching.
To develop skxll in pedagogical analysis of biology content at
secondary level. |

To develop skill in adopting newer strategies of instruction in biology
at secondary level.

To develop skill in preparing accessory learning materials and
organising extended curricular activities.

To develop skill in adopting newer strategies of evaluation to assess
achievement in biology.

To understand the steps of maintaining class discipline.

The following sequence is suggested for the SIM to realise the

objectives stated.

A brief introduction about self intructional material (SIM)

The syllabus arranged in VII different sections, each section is sub-

divided into units for the convenience of preparing SIM. The sections are.



L CHARACTERISTICS OF A LEARNER AT SECONDARY LEVEL.

II. PLANNING FOR TEACHING BIOLOGY AT SECONDARY
SCHOOL LEVEL.

III. PEDAGOCICAL ANALYSIS OF SECONDARY SCHOOL
BIOLOGY.

IV. INSTRUCTIONAL 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 leamer :

Evolving biology teaching strategies to suit to the needs of the

children.

Sec. II. PLANNING FOR TEACHING BIOLOGY AT SECONDARY
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 principles

Techniques for analysing the content according to the pedagogical
principles.

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.
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Unit 2. Advance organiser Model

Discussion of the Advance organiser model proposed by Ausubel.
Unit 3. Biological Science Inquiry Model

Discussion of the Biological Science Inquiry model proposed by

Schwab.

Unit 4. Cognitive Growth Model

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. Mastery Learning :

Discussion of mastery learning proposed by Benjamin Bloom, John
Carrol, et al.
Sec. V. PREPARATION OF ACCESSORY LEARNING MATERIALS
AND ORGANISING EXTENDED CURRICULAR ACTIVITIES
Unit 1. Laboratory
Lab. equipment, designing science lab. management of science lab.,
safety precautions.
Unit 2. Learning Aids
Types of learning aids, improvisation of aids, effective utilisation of

aids.

-~



Unit 3. Learning Equipment

Specimens - collection and preservation, agquarium, terratrium, green
house.

Unit 4. Community Resources

- Utilisation of community resources for learning.

Unit 5. Extended curricular activities

Science club, science faire, 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.

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 study
Steps involved in case study

Unit 7. Scoring and Grading

Aspects of scoring and grading for a comparison.

Unit 8. Diagnostic 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 VII. CLASS ROOM DISCIPLINE

Unit 1. Personality 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 VI

The Self-instructional package used in the present study.
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SELF INSTRUCTIONAL PACKAGE FOR SECONDARY SCHOOL.
BIOLOGY TEACHERS
FOR THEIR IN SERVICE LEARNING.

CONTENTS

BLOCK 1| PSYCHOLOGICAL CONSIDERATIONS OF A LEARNER AT
SECONDARY LEVEL.

BLOCK 2 PLANNING FOR TEACHING BIOLOGY AT SECONI" “RY LEVEL.

BLOCK 3 PEDAGOGICAL ANALY SIS IN SECONDARY SCHOX( . BIOLOGY.

BLOCK +4 INSTRUCTIONAL STRATEGIES IN BICLOGY

BLOCK 3 MEDIA AND MATERiALS FOR TEACHING BIOLOGY

BLOCK 6 STRATEGIES OF EVALUATION IN BIOLOGY

BLOCK 7 CLASSROOM MAN AGEMSNT.



LET US BEGIN HERE

This is a sclf instructional package for sccondary school biology tcachers tor therr in-service
fcarning. You may know that, there exist a pap between our concept of education with that of recent
advancement in education. This package aims (o bridge that gap and to provide vou an orientation abont
the advancement in teaching biology. This package has two components namely a print material, and an
audio cassctte. This wholc package is designed for sclf lcarning. If you proceed according Lo the following
instructions, you can learn this matcrial without any cxternal assistance.

The information in this package is ceniered around seven themes of tecaching biology  So the

wholc matcrial is divided in to scven blocks. Each block is further divided into urits. The number of

units in cach block vary according 1o the bulk of information contained in the biock. All units have
similar design. A schematic presentation of the design of units is given below,

UNIT X

X.0 Objectives

X1 Introduction

X.2 Scction T (Main Theme)
X.2.1  Sub.scction 1 of section (Learning Activity)
X.2.2  Sub scction 2 of scction. (Check Your Progress)

X.3 Section 2 (Main theme)
X.3.1.  Sub scction I of section 2
X.3.2  Sub scction 3 of scction 2 (Check Your Progress)

X.3.2.1. sub Sub scction | of section 2

X.n Let us sum up. Check your progress : Possible Answers

There will be a list of contents at the first page of each unit. The section objectives and introduction
is present in all units. Other scctions will vary according to the information presented in cach unit

The section OBJECTIVES in each unit give you an idea about what new behavious will
acquire by the completion of that unit. Usually a section deals with a singlc objective.

The INTRODUCTION section acts as a link between your existing xnowledge and new
knowledge 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 smalle bold type face so as
to make it casier for you to discriminate between them. The items which need (¢ be high lighted arc
numbers as (i) . (ii) etc.  The heading of the last scction of cach unit will be 'Let us Sum Up'. which
summarisc the whole unit for the purpose of recapitulation and readv reference.

Along with these, sell - check questions under the captions Check Your Progress have been
provided at the necessary parts of the contents which cnable you to understand wl at you have atrcady
lcarned. The possible answers of such questions arc provided towards the end of ¢ ch unit

So. what you would do is to go through the units and note down important prints  This will help
vou to asstmilate what vou have read. and answer the scif check questions. These qr : stions will help vou
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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 answei 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 you come across an
exercise. It is hoped that you will over come the temptation and turn to the possible inswers only after
writing your answet.

The information presented in the secticr:c ¢zmand y.our activity at selected points under the
caption. ‘Learning Activity, space is provided to mark your response of these activities also. You have to
answer these activities so as to proceed with the further information following the act-.ity.

Each block will have an assignment question at the end. You should prepa:e the answer for
_ those assignments, which help you to integrate the information given in different units in a particular
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 you are
working with the material you should turn to the audio component only at the point, where you are
directed to listen to the audio. After listening to the illustration you should return to the print material as
directed in the audio.

We hope that, you will be benefited bv this packny . Wish you all the best.



BLOCK 1

PSYCHOLOGICAL CONSIDERATIONS OF A LEARNER AT
THE SECONDARY LEVEL

UNIT 1 Stages of Cognitive Development
UNIT. 2 Learner Characteristics

UNIT 3. Teaching the learner.



BLOCK 1.
PSYCHOLOGICAIL CONSIDERATIONS OF A LEARNER AT
THE SECONDARY LEVEL.

BLOCK INTRODUCTION

There arc three units in this block. Unit 1 talkes about stages of cognitive development. Unit 2
tells you about lcaner characteristics. Unit 3 discusscsimp rtanc aspects of teaching the lcarner according
10 his stage of development.

The block deals with the psychological aspects of Icancrs and teaching the lcarner accordingly

Unit |, Discuss
)

a) important aspects of cognitive development.
b) four stages of cognitive development.
)

In Unit 2 the discussion is on a) important characteristics of lcancrs at Sccondary level. .b)
Children with lcarning disabilitics.  Unit 3 talks about (a) the needs of the lcancrs and b) sciccting
suitable 1caching stratcgics.

Hope You will enjov working through the units of the block.



UNIT |
STAGES OF COGNITIVE DEVELOPMENT

Contents
1.0 Objcctives
Il Introduction
1.2 Cognitive Development - Important considcrations by piaget.
1.2.1 Adaptation
1.2.1.1 Assimilation
1.2.12 Accommodation
122 Equilibration
123 Conscrvation
124 Deceniration
1.2.5 Cog:nitive structurcs
1.2.6 Mental opcrations
127 Schema
1.2.8 Schemes
13 Four stages of cognitive Development.
1.3.1 Sensori - motor period
132 Pre - operational period
133 concrele operational period.
134 Formal - opcrational period.
1.4 Cognitive Development - Implications 1o classroom lcarning,
1.5 L.ct us sum up.

1.0 OBJECTIVES

Tn this unit we will have a discussion on the important aspects of a cognitive development and”
the different stages of congnitive development of a child. The basic concepts of cognitive development,
the four stages of cognitive development theory to classroom learning are discussed in this unit,

At the ond of this unit. vou will be able to:

interprel the important basic concepts of cognitive development.

distinguish among the four stages of cognitive development.

identity the stage of cognitive development of secondary level pupils.

apply the implications of cognitive development theory to class room lear - ng

* X * X

1.1 INTRODUCTION

The unit presents the important aspects of cognitive development. "The major contribuiion to
this arca i1s madc by jcan piagel, a swiss psychologist. Hc conducted many experiments in the arca of
cognitive development and formulated the basic concepts and four stages of cognitive development

According to pragct, cognitive ability of a child directly depends on the ngnitive development -
stage of a child  So. as tcachers, you should understand the basic concepts of cogmitive development and '
1< imphications to class room learning - Itis also necessary to understand the stage of cognitive development
¢ secondary level pupnls. Details of these ideas are given holow



-7-

1.2 COGNITIVE DEVELOPMENT IMPORTANT
CONSIDERATIONS BY PIAGET

Usually we arc unaware of the srocess by waich we get knowledge. Of course there arg various
processes behind knowing any thing, Onc task of psychology is to describe the cognitive processcs behind
knowing anyvthing. Thesc cognitive processes progressively changing with age upto the aduit stage

According lo piagct, aduit intclligence derives from the sensori mctor co ordination of infants,
through a scries of stages that are related 1o age. The basic concepts of pragetian thcory of cognitive
devclopment is given below. Let us have a look at these concepts first, and then we can proceed to the
details of stage wisc development.

1.2.1 Adaptation

We all know that living things develop adaptation devices in accordance with the environmen
This acquisition must be necessary 1o lcad a successful life in their <cnvironment  You know that. the
aquisition of desirablc characteristics are ntherwis> known as adaptation. Each child cxhibits a varity of
adapting behaviors similar (o aniiials, through tiie course of its growth ard devclopments io an adult
stage. According to piaget the adaptation process include two, specific processes. namcly assimilation
and Accommodation.

1.2.1.1. Assimilation.

It is very interesting, (o walch small babics. There only means of «ommunication is ¢rving a
first. This helpless condition is gradually transformed as the child grows and develops (o langh speak
hold objccts.sit and walks.

These different activitics will help the child to receive different forms of sensations [rom ail
tvpes of external concrete environment. These sensations will lcad 10 gradual mental developmient of the
child in due coursc.

This development takes place by understanding and internalising thc various objccts in the
surrounding, Tt is a process of familarisation. Say for cxample, you may, have scen that small habics take
any objcct and put it into their mouth in order to familianisc it, and also to familiarisc with the process of
cating, Al a particular age cach child puts cvery object into his mouth to lcarn or famitiarisc the process
of cating Here the process of cating develops as a new behavior to the existing reflex actions: such as
sucking But, the child does not know which all objects are catable. While he is putting aveny ebyact into
his mouth hc understands which all arc catable . And also he can gradually racognizc the specilic taste of
different matcrials.. '

It is the same process which has been happening in writing also. Wiitle the child is plaving with
different objects _he Icarns to hold things correctly. This ability helps him 1o hold pencils ar pens in
future. Thus playing with objccts helps him to hold pencils or pens in futurc  Thus. plaving with objects
helps the children to familiarisc with holding pencils or pens for writing,

. You know that we teach children to draw lincs and dotes in zig-zag, manner hefore miroducing,
the Ietters. Then we may give them letters and pictures in dotted form and ask them to draw hetween the
dots 1o get a complete tetter or picture. Why do we do this? s there any wilference i teaching letiers
dircctlv or in the wav we have seen above 7



Learning Activity . 1.
Try to answer the above question.

Note  : a) Space is given below to write your answer.

As you might have suggested, giving dotted picturcs or leticrs to complctc them by drawng lines
is better than asking to draw it dircctly. This is because. it helps to familiarise letters and pictures.

The undcrstanding of all thosc matters which helps us to lead our daily lifc smoothly might have
happened in this manner. This understanding process is termed an assimilation by piaget. Tt is defined
technically as the usc or classifying of an object in cxisting mental categorics or operations. In simple
terms assimilation is the process of familiarising somcthing which was new and unknown till then,

Check your Progress 1.
It is said that, children's playing with objects has profound influence on their future life.
Substantiate this statement in the light of the concept 'assimilation’

Notes : s) Space is given below for your answer.

h) Compare your answer with the one given at the end of this Unit.

1.2.1.2 Accommodation

We have already scen how children understand various processes in life. When the chil-f realises
that all objects arce not catable, he manages to play with the objccts which ate not catable. Mar similar
processes arc tound in our daily life.

We have also scen that how children lcarn 1o write Ietters, A child at this stage may he in
confusion at first, it he is asked to writc a word from the known letters. You could sce that by encou agement
the child will finallv write that word. Here the child adjusts with the new situation.

You may notice that, children at the beginning stage of speaking would have a habit of repeating
whatever his family members spcak. He undcerstands how o speak by this repetition.

A child at this stage would comc across many puzzling situations. For instance, if we asked him
to tell his father's name, he may be puzzied and would say that "my father's name is father". Actually the
child docs not know the name, but in order to meet with the rcality he made an adjustment. This process
of changing the existing category of knowledge 10 adjust with reality is referred to as accommodation by
piaget. Accommodation in children would be having very strong influcnce in their thinking pr-cess.

So. adaptation with the environment will be an integration of assimilation and accomr. xdation



Check your progress. 2
Write one example cach showing assimilation and accommodation in children.

Note a) Space is given helow for your answer.
b) Compare your answer with the one given at the end of this unit.

1.2.2. Equilibration

We had scen that, the interaction between assimilattion and accomod::tion helps for adjstments
wilh the environment. Along with the intcraciion a balunce between these tw process 1s necessary. 1ol
us scc how this balancc is cstablished.  Say for cxample, crow may be [lirst bird. familarise 10 voung
children. Any bird, which could fly is a crow to the children at this stage. Vhis is wrong assunilation
But he might have also assimilated the 'Cro. (Cro, sound of the crow. When he sces a hen which docs not
make 'Cro' 'Cro' sound hc is puzzicd. And there fore, he is ready to au,ommodatc by receving new
knowledge about the new bird. (here hen).

Asthcchild grows and develops, he will face situations in which existing knowledge 15 insufficient,
for the adjustment. Thus a statc of confusion namely dis cquilibrium is crcated. This dis cquitibrium in
turn tigers a process of scll' rcgulation namcly cquilibration. We had scen that adaptation takes place
through assimilation and accommodation. Onc could adapt with the new situation only if he i< ready to
assimilate and accommodatc the new knowledge. Here cquilibration act s as :he seif repulatony process.
by helping cach onc o adjust with the new situation. that is to get relieved from dis cquilithriom The
cquilibration stage 1s not a static stage.

It changes to a state of discquilibrium when the child meets with a nca puzyhing situation “T'his
discquilbrium motivates the child to assimilate and accommodate which leads (o the progressive
development of the child.

Raju is three years old, when he sees an clephant first time inhis life. Suddenly a dis cquitibrium
develops and tempts him to ask. "What is it?" His father said. ‘Elcphant' After a moment of cquolibration
discquilibration occurs, when he looks at the clephant part by part. And at last he gets the full concept of
clcphant through repeated equilibration.

Check Your Progress.3

Write an example for the process of equilibration.

Naotes a) Space is given below for your answer
b) Compare your answers with the one given at the end of this Unit.




1.2.3 Conservation
We arc living in a world where all sorts of comparison can happen, we could comparc objects on
the hasis of their sive, arrange them in order and also ablc to count numbers. These abilitics arc gradually

developed while children are growing. These developments arc bascd on another congnitive process
namcly conscrvation. Lel us examine certain examples to clear the concept of conscrvation.

Eg.l

Usually children at the kindergarten stage may cry for big pencils. This is the indication that
they have conservation of size. If you give them a full sized pencil, they will stop crying, Othberwisc they
may crv till their aim is altained.
Eg.2

You may have expericnced that children make mistakes while counting the numbers. If they had
attaincd conscrvations ol order. they would not make mistakes.

Eg.3

Picturcs showing arrangements of stoncs in different patterns arc given below and the question,
which group has less number of stones is asked to children,

l 1 i v
0 0000 0 0000000
OO0 0000 000 000000
00000 0000 0000

000 0 00000

0

If the children could say that cach group has the same number, we can conclude (hat they have
developed the power of conscrvation of the number,

Those who do not acquirc the power of conservation arc unable to understand the difference in
siz¢. order and number. By conscrvation piaget means, is the ability to pay attention to all details of
things and situations and to rcceive them correctly.

Check your progress . 4
Give an instance to explain the concept of conservation.

Nates  a) Space is given below to write your answer.
h) Compare your answer with the one given at the end of this Unit.

1.2.4 Decentration



When you arc tcaching, you might have to pay attention to different aspects of teaching at the
same time. These aspects can include desc..ition, *~~onstration and paying attention to cach pupil at
the same time. You may not having difficulty in doing so. But young childre:: cannot given aticntion o
more than one factor till decentration ability develops.

A child with this ability can classify animals as dogs, cats, cows ctc. but a child having the
decentralisation ability can do morc in this regard. He could make sub classification such as black dogs.
white dogs, red dogs, spottcd dogs and so on. This type of classification could be donc only by considering
morc than one factor at a time. The child will be able to consider both shapcs and colour at a time. He
may also be able to consider many characteristics such as shape, size, colour and weight at the same time
and so on. '

Thus according to piaget, decentration refers to the ability to considcr more than onc lactors at
the same time.

Check your progress S.
Differentiate between conservatio:r and decentration.

Note  a) spaceis given helow for writing your answers
h) Compare your answer with the one given at the end of this unit.

1.2.3. Cognitive structures

It is casy to undcrstand from our cxperience that children at different age show difterence in
mental abilitics.  Each age group posscsses particular mental abilitics for -aat group 1ot us see an
example to make this fact clear

Raju, a 3 ycar old child said that, "the sun comes with me wherever 1 go Last week | went to
uncles housc, the sum came and returncd with me”. ‘The mental ability of this child is suitablc (0
understand the concept of sccing the sun cvery where only in this fashion. But as the child grows and
develops he will learn that the sun is not moving with us. The mental abilitics of the child help him to
understand a concept. These mental abilitics arc referred to as cognitive strucurcs by piaget

Check your Progress.6

What is a cognitive structure ?

Note a) Space is given below to write your answer;
h) Compare your answer with the one given at the end of  this unit.




1.2.6 Mental Operations

We arc not ablc (o breath under water. Why?  You might put forth the rcason (o « aswer the

Whenever we are exploring reasons, we perform mental operations. Each rcason:ig process

quest:on i1

can be done using cognitive structures, which we had scen in lhc sub Scction 1.2.5.
specifically, behind every action there would be a mental operation.

Why do you take a chalk picce whilc you are going to teach ? Tt may be the same necessity
which compels you 1o take an umbrella when you go out on a cloudy day. Thus as piaget defined. mental
opcrations arc cognilive structurcs in action.

These mental operations can be in two ways:

(i) Finding out the rcasons and rclations as concrete things arc manipulated. This i known as
Concrete operations. (i) Reasoning out and rclating in an abstract or hypothetical manner. No concreate
obiccts arc necessary (o guide the thinking process here. ‘This is known as formal operations

1.2.7. Schema

We arc alrcady scen  that mental structures are responsible for learning.  Each ncw picce of
information is intcrnalised as a mental structurc.  As the more information has to be intcrnalized. the
morc amount of mental structures arc required. Each of such mental structure is called a schema. Say for
instance. a child who sees an clephant first time in his lifc might ask many questions about that, and
finally form a concept about it.

The development of the required schema or mental structure helps him to make a concept of
clephant . 1t is developed by the cognitive processes such as conscrvation and decentration.

1.2.8. Schemes

We have to do various kinds of activitics in our daily life. Many of them are routin : activitics
such as brushing, dressing, teaching and so on. Each of such activities could be performed by the working
of scveral mental operations in a serics.

Say for instance, your teaching includes taking nccessary matcrials, walking to the - lassroom,
writing, drawing, questioning, describing and dictating. All of these activities come together ira specific
scrics or pattern to the organization of your tcaching. Similar to teaching, we are performit ;; many of
such organizcd behaviours. This type of organised pattern of behaviour is called as a schemc by piaget.
Such schemes help the child is solving various problems in his lifc. ’

Check your progress 7.
List out the basic concepts of congitive development

Note a) Space is given below to write your answer;
b) Compare your answer with the one given at the end of  this unit.

1.3 FOUR STAGES OF COGNITIVE DEVELOPMENT
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We have already discussed the concepts of cognitive development. And now we have to
takc a look at the various stages of cognitive development. According to piaget the four stages of copnitive
development arc sensori-motor period.. pre-operational period, concrete. operatidnal period and formal
opcrational period.

1.3.1 Sensori motor period.

Children of age upto 2 ycars belonging (o scsori motor period.  You may be familiar with the
activitics of infant at this stage. Physical activitics arc the most striking fcature at this stage. 'T'his stage
is very important in the sensc that the infant devclops basic understanding of his surroundings at this
stage. The child at this stage develops through the intcraction with the physical world. You know that
sucking is a common activity of infants. What ever objects. he get thercfore. will be put into fus mouth

In this activity the children use mouth for assimdation and accommodation. "That s for
familarisation and adjusting with the reality. When they get a new object discquilibrium witt occur and
the child trics (o restore cquilibrium by lfamiharizing the object.  His total tody will be used for this
familarising activity. Towards the end of this stage the child gradually acquired a lot of schemes with
repard (o many objects by lamilarising, them,

The progressive development at this stage Icads children to pre-operational stage
1.3.2 Pre-operational period.

Children at the age group of 2-7 ycars comc under this period.  You may know (he notable
fcatures of two vear old child. Of coursc it 1s the development of language. i he child kearns to speak
many words by limiting us. And they would be able to use language cusily at the completion ol development
of this stagc. A child at this stage will have to ask questions about cverything he secs ‘The notable
question at this stage is "What is that?". You will get the questions tn a scrics if you answer cach of them
Instead of answering the quesiions if you scold the child. he will be annoyved very much

Another peculiar feature at this stage is the ability 1o usc symbols. We know that children at this
stage must have engaged in symbolic playing to a certain extent. For example, the famous form of such
play is that, a group of children symbolically making doll houscs, the bigger enes acting as father and
mother. Small picce of wood or a doll is supposed 1o be a small baby in the house. Using leaves and
flowers they prepare food and so on. ‘This beautiful, symbolic play helps them to play their adult role
whilc they grow into adult hood. 'The language development at this stage also proceeds through assimilation,
accommodation. and cquilibration. ‘The ability for conservation and decentratsan also develops at this
stage. Hence, the schemes on the objects developed carlicr get modificd and become more accurate
Cognitive structures expand duc to new assimilations and accomodation 1o develop appropriate schemes,
s0 as to result in concept formation,

After. the complction of development at this stage children will procced to the conerete operational
period.

1.3.3 Concreate operational period.
Children of age group 7 to |1 ycars belong to this period. Let us try to recognise the markable

features of children at this stage. He is able 1o do many things, 'in his head'. That is_hc 1< able 1o think
logically  But thinking will be confined to the things and objects familiar to him (Refer 1o section 17.6)

concrete-operations period and formal - operations period



See an example

A child could be able to sclect the odd one from the group

1 Squirrel. penguin, langoor, lion, sheep.
2 Cow, cat, rabbil, goat. Buffalo.
3. Dog. Cat cow. deer. sheep

Here he performs certain mental operations (o identifv which onc is not belonging (0 group.

He 1s also able o arrange items in serial order. See the following example. Arrangg ihe tollowing,
words in alpahabetical order. Bombay. Abudabi. Calicut. Delhi. Culcutta. Ajmeer. Madras Coimbatore

T'he thing important is that. the child needs familarisation or manipulation of objects or activitics
cven at this stage. That is discquilibrium continues  and the child assimilatcs new information.
accommodatcs it and sets cquilibrium with the help of visible concrete objects only. Mental operations
develop more with the progress in concrete thinking,

1.3.4. Formal operational period
Most of the children acquire the skills of formal operations at the age groups of Il to |5 vears
(Refer (o 1.2.6) "There may be a transitional period between conerete operation period and formal operations

period (itis explained in U.3). Letus see the characteristics of pupils at this stage.

They are able to

* learn concepts

* cstablish rclation ships

* list out abstract propertics
x cxpress svmbolically

* rcason hyvpothcetically

verily and review his own reasoning and soon
These are some ol the major charactesistics of pupils at this stape.

Familarication still continues as wntfamahiar situations and objects are common m ¢t it But
cquilibration at this stage is more casy as children at this stage are able to accommodate quickly (than in
carlier stages. Cognitive structures arc developing in such a way 1o aquire schemes suttable lor ghstraci
thinking

Now we shall discuss the implications of cognitive development to class-room I arning  But
betore proceeding, to the next section check vour progress with the following question.

Check your Progress 8.

vy . \ . . .. , .
You can categorise children according to their cognitive development level”.  Discuss this
statement by exploring the major charactervistios of children at cach stage of development.

Note : ) Space is given helow (o write your answer;
h) Compare your answer with the one given at the end of  this unit.



1.4 COGNITIVE DEVELOPMENT -IMPLICATIONS TO CLASS ROOM LEARNING.

We have seen carhier. that congnitive development has many implication . both in side and outade
the class room  In the case ol a sccondary level classroom, the students may be at the 12+ ape proup.
Theoretically they are at the formal operations stage.  But may of them may be at conercate operations
stage and transitional stage. So vour (caching programme should be designed to cater (o the needs ol the
chifdren at these different stages of cognitive development.  You should also give special emphasis to
those at the transitional stapge. You should provide as many experiments and activities i the class room
in order to help them (o acquire the formal operations ability. (morc details of 1caching s piven i U3
Sec 3

Check your Progress.y
list the major implications of cognitive development to teaching.

Note : a) Space is given helow to write your answer;
b) Compare your answer with the one given at the end of  this unit.

1.5 LET US SUM Up

We have discussed the basic aspects of cognitive development. I'he knowledpe ol the
developmental stage of the feancrs would help the teacher ‘T'he developmental siage of the leaners would
help the teacher to improve his teaching,

We have discussed

1) "T'he basic concepls of cognitive development put forth by piaget, such as, »daptation. equilibration.
conservation decentration. copmitive structures. mental operations. Schoma. and schemes

1N 1 he tour stages of copmitive development are sensort molor penod. pre-sperational period
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concrete-operations period and formal - operations period.

1it)

0.

i)

ii)

iii)

iii)

There arc implications for this theory in various aspects of tcaching such as instructic nal process.
nature of cxamples, naturc of expericnce, clc.

Check your progress: Possible answers.

Playing helps a child to familarise with various objects, and various process in l:'e. Playing
with objects and putting them to mouth will help to familarise the process of eatiag. Playing
will also help to hold various objects such as pen and pencils and write or draw. In reneral, all
play activities help the child to acquire a lot of new information by assimilation, i.e. getting
Samiliar with new objects. d

A tricycle is given to a child, who does not know what it is. He will look at it first, then touch it.
Try to hold it and may push it. All these activities are directed to assimilation. Usually instead
of riding the trycicle he will be pushing it for some time or some days. This is for adjustment,
which leads to accommodation.

A child seeing a double decker bus for the first time, will look at it. A disequilibrium will have
occurred now, because it is unfamiliar. When his parents explain about the bus an ¢vuilibration

would have occurred so as to think that it may be like a double storeyed house.

Few beeds were place on a table. A child is asked to take five beeds from atable. If he takes the
correct number, it indicates that he has developed the power of conservation of number.

Conservation is an ability to know shape, size and number of objects. Decentration is an ability
to classify objects on the basis of more that one of their characteristics.

The mental ability to understand new information is termed as cognitive structure.

The basic concepts of cognitive development are, adoption, Equiibration, concervation,
Decentration, cognitive structures, mental operations, schema and schemes.

Cognitive development of each child proceeds through four stages or periods, wiich are age
specific.

Sensori-motor period (birth to 2 years) Physical activities are the striking characieristic.

>

c . . : 2
Pra-operational period. (2 to 7 years) Development of language, conservation, « ecentration,
enquiry attitude and sybolic playing are characteristics of this period.

Concrete-operational period (7 to 11 years) Development of logic:al thinking, but thinking is
confined to familiar and concrete objects only.

Formal operational period (11 to 15 years) Ability to learn concepts, establish relationships,
symbolic expression and hypothetical reasoning are developed at this period.

The theory of cognitive development has different implications to classroom teaching. The
major implications are that it helps to

identify the cognitive development stage of a child.
Jormulate special programmes to fucilitate development from one stage to the other, and

Provide suitable experiments and activities to acquire formal operations ability.
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UNIT 2
LEARNER CHARACTERISTICS

Contents

2.0 Objectives
20 Introduction
2.2 Important characteristics of leaners at secondary level
221 Ideatificaaon o ¢hildects 4t coaciue vperational stage,
2.2.2 ldentification of children at formal operational stage.
2.3 Unique characteristics of Secondary level pupils
231 Meaning of adolescence
232 Important characteristics of adolescents
2.3.3 Lflective dealing of adoluscents,
2.4 bxceptional children
2.4.1 Wheo are exceptional children
2.4.2 Gifted children - characteristics
2.4.3 Lducation of gifted children,
244 Back ward children
?.4.5 Dealing with backward children
R L.caning Disabilities
2.5 What s learning disability ?
257 Dealinge with learming disabled children,
2.6 Letus sum up,

2.0 OBJECTIVES

In this umit we will see the major characteristics of leancrs at sccondary level This also nchudes
the pecubiar characteristics ol adolescents, lcarning disabled children and the charactensues ol exeeptionad
children. At the end of this unit vou will be able to

* identify the important characteristics of fcancrs at secondary level,
* identify the unique characteristics ol adolescent
* identify the cause o deal with adolescent,
* identily the characieristics of pafted children
. Lo caused, . . . .
* identify the measusing of lcarning disabihitics.
*

practisc the mcasures 1o deal with lcarning disabled children.
2.1 INTRODUCTION

As vou know cach child has pecubiar characieristics of his own. Tvis suvaly interesting o poini
the details of such characteristics You may have also come across the peculiar charactenisics o teen -
agers here referred 1o as adolescents. And of course you could remember the fistlcaners: clow Jearners
and children with any learning disabilitics, present among the students in your class in the past years
Bul vou must have forgotten the average learners. Because the child with any pecubiar charctenistics
might be a noticcable child. So unit 2 will give a clear picturc of the important characteristics of sceondary
fevel pupils The pecutiar characteristics of adofescents and the exceptional chetdren are also dos nibed
You could also identify the major lcarning, disabilitics and the way to deal childrer having such disabihnies,
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by understanding, this unit,
2.2 IMPORTANT CHARACTERISTICS OF LEANERS AT SECONDARY LEVEL.

We have alrcady scen that cach stage of mental development has its on peculiar characteristics.
The progressive changes in mental development reaches its completion at the end ol the teecnapges. We
must have to do a brush up of their developmental stage just before. So let us try 1o identify the charactesistics
of pupils at the concrelc operational stage.

2.2.1 lIdentification of children at Concrete Operational stage.

Development at this stage begins at the age of seven and goes upto almost titl the age of cleven
(7-11 vears. Let vs. scc an example to understand the nature of students at this fevel.

A group of fourth standard students arc playing in a garden. There arc two hug. may flower
trees. with red Hewers. One of this children said.

"This tree’ is [Towering as a memento for our summer vacation, what is its name" 7

"May flower” said ‘some one

"Why s it called o7

“It 1s because the month in which it Mlowers "

"Why do they have red Howers?" T'he proup is thrown into confusion for a moment. After a littie thought
onc said.

"It is because of the strong sunlight and heat, Don't you know the metal turn red in the olacksmith's
workshop? Surcly 1t is same as that”

“That is truc” The proup concluded.

The children at this stage would be able (o rcason out, but the rcasoning is related 1o objects. as
we are see in the earlicr example. The physical world and the manipulation of objccts alon 2 come to the
thinking and rcasoning of children at this stage. "T'hey arc able to make obscrvation and draw inferences
But they are not able to consider all possibilitics as we see in the example. ‘They are also able 1o identify
phenomenon butal will be unsystematic and incomplete. Vhough they arc able to identify the Nowering,
phenomenon they are unware of the other aspects of Nowering,

Learning activity - 1

Give un example, to explore the mental level of children at concreate operational period.
Note Space is given below for your answer

2.2.2  Wentification of childyen at tormal operational stage.

Formal operational thought is the characteristic feature of the age group ol 11-15 rcars. So the
pupiis at sccondary level belongs to this category.

et us examing a group of sccondary school students bencath the same may flower trees The
discussions of the group can be as lollows.
"How beautitul these Mowers are "
"Why do they Nower at this particular period in cach year?"
"Hormones are responsible for that — Atmospheric conditions influence activation of hormonces”
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"Hormoncs arc responsible for that . Atmospheric conditions influence activation of hormoncs".
'Why do they have red colour ?
"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 cognitive development takes its final form at the end of this stags and the differcnce with
adults is in respect of the depth of expericnce only. Children will be less experienced than adults.

Check your Progress 1

Write down the important characteristics of children at concreate operational stage and formal
operational stage ?

Note  : a) Space is given below to write your aniwar,
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 sccondary level pupils. Even then we must have to
discuss them in brief. k

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 stage. So
mentally they are able to perform the highest level of thought. They have lack of experience, so we have
to provide more and more examples while teaching, to enrich their experience.

The physical and biological characteristics of the pupils at this stage «re given in this scction.

The unique characteristics of sccondary level pupils are those of early adolescence. So let us have a
discussion 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 high school teachers, you are familiar with adolescent. So before procceding, you may aticmpt
the following, activity.

Learning activity 2.
What are the major characteristics of adolescents ?

Note  : Space is given below for your answer.

........................................................................................................................................................
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2.3.2 Important characteristics of Adolescents

A child knows his role cleasly, an adult also knows his rolc very we !, but an adolescent must ~
in role confusion. Lct us sce the casc of Surcsh a fourteen year old boy. He was a problem child for ali
teachers, when onc of the tcachers enquired him abowt his family and persoral life, he was really broken
down. One moment his parents considered him as (0o young, and the next moment they scolded him fo
nol behaving like a man though he is as big as his father. This 'role confusion' Icads him 10 an aggressive
behaviour. Effective counsclling helped to channelise him into right way and he became onc of the bes
students in the school.

Two major characicristics of adolesents such as role-confusion, ie the confusion as to how to
behave in a situation, and openness of adolescents are clear through the exampic.

At the time of counsclling Surcsh said that actually he has respect for Icachers, but the needfor
getting, attention {rom others made him mischeivious in the classroom. Hc also wanted (o exhibit his
independent role. The counselling helped him to strive for the need for achicvement, by which he succeeded
very well, ‘

Though Adolcscents arc in rolc confusion, they have the need for gctting attention, need for
independence. and need for achicvement. )

Biju and Raju arc classmates, Mujecb, Thomas and Shiju arc in closc company with them.
They have common interest, dressing, hair style ctc. Such type of group-pecr groups-are very common
among adolescents. Each member in a peer group has great concern and intimacy with other members of
the group. They consider the opinions of their group members valuable than those of adults. So forming
pcer group is another characieristics of Adolescents,

Biological growth, appcarance of sccondary sexual characteristics, and sexual maturny are the
othcr marked characieristics of adolescence. All-these push adolescents into extreme sesitivity. adjustiment

problems and insccurity.

Since, adolcscent have peculiar characteristics, specific educationa programmes are necessary
to mect the needs of adolescents. We shall discuss this in the next section.

Check your progress 2.

The adolescent have adjustment problems and insecurity. Bring out the reasons for such
adiustment problems and insecurity.

Note a) Space is given below to write your answer;
b) Compare your answer with the ane given at the end af  this unit.

2.3 3 Effe tive Dealing of Adolescents.

W have already scen the very special nature and needs of adolescents. So let us try (o develop a
striepy for dealing, with adolescents effectivity.
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Josc; is a secondary school teacher, who has cxperience in dealing, with ad-Jescents very effectively.
Let us sce, what he is doing in the classroom.

Among the group of students he appeared like a group member, guide an. sometimes as an clder
brother. He usually uses group investigation and discussion methods for instruction. He tried to give
more responsibilities to his students, give opportunities for self expression and create an atmosphere that
every one is in the centre of attraction. Grouping of students also is done within the classroom for group
works,. This grouping is done on the basis of peergroup in which each stud:nt belongs. From his
experience he said that counselling is the best way for dealing with adolescents ¢’.>clively and praising is
highly influcntial than punishment.

While analyzing the above example we could infer some important points in dealing with
adolescents. We know that, many problems an adolescent facing are new to him. So we should be ways
helpful to them in solving their worries, clearing their doubts,” sharing our experience, and in satisfying
their needs. We should also make special effort to give them responsibilitics and freedom, Necessary
guidance should be given to them and if necessary, to their parents also.

Check your progress 3
How can we deal effectively with the adolescents in the secondary level classroom.

Note  : a) Space is given helow to write your answer;
h) Compare your answer with the one given at the end of  th v unit.

2.4 EXCEPTIONAL CHILDREN

You know, cach student is unique in nature. In this section we shal sce the details about
exceptional children. At first let us sce who are cxceptional children.

2.4.1. Who are exceptional children ?

The exceptional child is a child who deviates from average or normal chil.). This includes gified
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 those who are not able to achieve as per their abilities. Mentally rctarded children
are those having low mental abilities. Learning disabied are those who have certain disabilitics in learning,
Multiple handicapped are thosc with more than one physical disabilities. At first let us see the characteristics
of gified children,

2.4.2 Gifted children - characteristics
Let us see how these children devite from the normal children,

a) They show high interest in reading at an age before 6 vears.

b) They also participatc in cxtra curricular activitics much more than average wwdents.
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c) Most of them heave interest to take profcssional occupation in their future lifc.
You may have experienced a number of gified students, in your carcer. 1t is very essential (0
identify the gifted students in your classroom, which helps you to organisc peer tcaching, Jsually, you

could cmploy intelligence tests and rating scales to identify giftiedness. Let us examine "2 nceessary
proprammg for the cducation of the gifted children.

2.4.3 Education of gifted children.

Gifted students, usually nced some additional works. You know that if they will not gt additional
activitics, thcy would be a head ache for you. So it is essential to develop a special program fcr the gifted.

These activitics include problem solving, discovery Icarning, individual techniques for lcarning
and peer tcaching,

You could usc additional activitics and problcms to the gifted students.  You sheuld plan in
advance 1o develop problems for gified ones concerned with cach unit. For example you :may use the

following problems for gifted students regarding the unit 'our cnvironment.'

a) *I'he absence of one trophic level alfects the equilibrium of the ccosystem™ Critically examing the
- statement with the aid of supplementary data.

b) Construction of still models of food chain, Encrgy flow, and Biological pyramids.
Activitics like this would help them to cater to their interest in Icarning,
Peer teaching is another activity which helps to deal cffectively with the gifted students. You

could utilise them to the benefit their class mates through peer teaching. Necessary guidance should bhe
given (o them before the conduct of peer tcaching,

2.4.4 Backward Children

Backward children as you know arc back ward in acadenic achicvement  You may have
cxpericnced a varicty of backward children,

Backward students are unablc (o achicve upto the level which is expected from thei+ based on
their fevel of intelligence. The causcs of backwardncss of students are follows.

1) Emotional factors such as anxicty, tension and depression

2) Un productive home environment.

3) lack of .interest of students. "

4) Factors concerning schools such as unsuitable method of tcaching, inadequatc lecarning activitics.

and in sufficient accessory lcarning matcrials.

These arc the major causcs of backwardncss in children. Now wc shall see how we can identify
such backward children.

Identification of backward children.

Achicvement test is the casiest tool to identify backward children (Achievement test discussed
in Block 6 U.2) Especially you should measurc achicvement in language, arithmetics and gencral
knowlcdge: If achicvement of a child docs not reach upto the expected level, then he will be ¢ back ward
child  Asscssing the level of intelligence of the child and predicting the possible level of a-hicvement
accordingly is a more scientific method for locating backwardness
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Obscrvational rating scales. cumulative records (Discussed in Block . U.3) and case study
(discussed in block 6 U.6) arc other cffective tools to identify backward children.

2.4.5. Dealing with Backward children

As the children have no mental disability, you could guide them to at lcast average level of
achicvement. The following points will help vou in this regard.

1 Encouraging backward children - simplc encouraging comments such as 'pood’ 'vou have donc it
well ‘well donc' cic. will be very clective.

1) Adopting suitablc mcthod of tcaching-we have scen that onc of the causcs ¢ backwardncss is lack
of interest. So you should try 10 adopt methods of tcaching which stimuiite and sustain interest
in students.

ii)  Learning by doing -you should provide morc opportunity to the backward ¢»ildren to participate in
Icarning activitics,

These arc the various procedures which help you to deal cffectively with backward children,
Now we shall scc a category of children with more scrious problem, that is learning disabilitics. Before
we pass on {0 that check vour progress in this unit.

Check your progress 4

Effective dealing of gifted and backward children is very impartant for « ior educational system.
Substantiate the statement.

Note a) Space is given bhelow to write your answer;
b) Compare your answer with the one given at the end of  th iy unit.

2.5 LEARNING DISABILITIES

In cvery class room, there can be at least onc child who fails to keep up with othc- students in academic
achicvement. Such students may have lcarning disabilitics Learning disability cen be of different types
Now, lct us scc what is lcarning disability. ’

2.5.1 What is learning Disability ?

Lcarning disability may be exhibited as a disorder in onc or morc basic .sychological process
involved in understanding or using spokcen or written languages. These may be Icad (o disorders of listening,
talking, rcading, and writing. Lecarning problems duc to visual, hcaring, motor handicaps. and mental
rctardation do not come under Icarning disabilitics. So Icarning disability may have occurred o pereeptual
handicaps or brain injury.

Pcreeptual handicap mcans inability in perception. say for cxample. a child with perceptual
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handicap could not perceive a wrilten page as such. He could not perceive even senter: -¢s or words, but
only letters.

Brain injury, means injury and damage to brain cclls before or aficr birth duc to various rcasons
The brain injured children may have normal intelligence, but they have learning problems duc to their
pereeptual, conceptual or behavioural difficultics. which causc their fower achicvement.

Certain children with lcarning disability may show distractability hyper activity and lack of
preseverance. Here, distractibility means inability to concentrate on a subject. Hyperactivity arc purposc
less, uncontrollable activitics, shown by disabled children.  And prescverance, is the bility to focus
attention on a given task, until it is completed.

So in essence, learning disability is inability in understanding and using or p¢-forming various
activitics related to learning. Say for example, while you are listening to music, you n .st have listened
its rhythm, words, back ground, voicc modulation, ctc. You could recite the music afier mce or twice you
have exposed to the music. But a child with Icarning disability could not listen to musi:, as you do, and
could not recite the music also.

Learning activity 3

Write a description of the learning disability you have experienced in your tcaching life.

a) space is given below for your answer.

2.5.2 Dealing with learning Disabled Children

It is not an casy task to dcal cffectively with learning disabled children, because, cach onc of
them has unique problem in Icarning. The first stcp you should do is to identify the children with
Icarning disabilitics. The identification should be done at an early stage of life. Then only, you could
develop suitable plan for proper development of children with learning disabilitics.

Examination of the Icarning activitics of children and the mistakes made by them will help vou
to locate children with learning disability. Along with this specially designed tools are b:i yful to identify
the disability and its cxtent,

Once you have identificd the children with learning disabilitics, you shouid idopt a suitable
cducational progranimes for their benefit. It is better to give them instructions with the he - of ncurologists
in the beginning, using appropriate methods, and parent involvement.  Such cducatica will help the
disabled children to over come their difficulty to a greater extent.

So in essence, the time of detection of learning disability has crucial rolc in o0.crcoming such
difficultics.

Check your progress 5

! . (o ¥ X3 P} g d . . ) .
Learning disability is inability to make use of classroom instruction'. What ure the causes of
such difficultios ? '
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Note : a) Space is given below to write your answer;
b) Compare your answer with the one given at the enl of  this unit.

2.6 LET US SUM UP.

We have discussed the important characteristics of learners at s2condary level. Our discussion
had thrown light on identification of children at diffcrent stages of cognitiv : development, and peculiaritics
of children at sccondary level. We also discussed effective dealing of adoiescent. In the last two sections
we discussed on exceptional children and disabled children, and how to “:eal effcctively with them.

Check your progress : Possible Answers

L The Children at concre(te operational stage are able to reason out but only of familiar
phenomena. They are able to observe and draw inferences, but that may be incomplete and
unsystematic. That is their thinking is related to familiar objects only.

Children at concreate operational stage are able to reason out concepts, express relationships,
and we are able to abstract thinking. Because their cognitive structure is suited for these.

2. Adolescence is a transitional period characterised by role confusion, biological growth, sexual
maturity, needs for getting attention, independence and achiev.:ment. All these contribute to
problems in adjustment and insecurity.

3. Treat them as independent individuals and give them opportunitics for self expression, Adopting
methods suitable for group work will be helpful. The teacher should be always acting as a
guide and praising him as and when required.

4. Gifted children need additional activities, both inside and outside the classroom, otherwise they
became problem children. Supplementary instruction is necessary for backward children, then
only, they would be able to proceed with other children in the classroom.

S. Perceptual handicap, brain injury, distract ability, hyperactivity, luck of preservance and thereby
inability in understanding and performing various activities reloted to learning.
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UNIT 3
TEACHING 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 abilitics.
3.2.3.  Special needs.
3.3 Selecting suitable teaching strategies.
3.3.1 Basis for sclection of teaching strategy
3.4 Let us sum up.
3.0 OBJECTIVES
You have alrcady seen the peculiaritics of secondary level pupils in Unit 2. In this 1nit we
will see the important aspects of teaching the secondary level pupils. This includes identifying the
needs of the pupils, and aspects of sclecting suitable teaching strategies. So, at the end of this unit you
will be able to
identify the nceds of pupils at sccondary level.
interpret the basis of selecting suitable teaching strategies.

identify the steps of selecting suitable teaching strategics.
practice suitable teaching strategies as per the necds of pupils.

* X ¥ *

3.1 INTRODUCTION

As we have to teach the learners, we should know the details of learners, their nceds, and
appropriate teaching strategies. So in this chapter we shall sec the important needs of the learners, and
suitable teaching strategics to be adopted according to the necd of the learner.

3.2 NEEDS OF THE LEARNER

You know that learners have various nceds. Thesc nceds can be catergorised in to Jurce. Such
as needs on the basis of cognitive level, needs of the basis of lcarning abilities and special n «ds. Lct us
sce cach category in detail. Analysis of such needs would hclp us to chalk out suitable s rategics of

instruction,

3.2.1. Needs on the Basis of cognitive Level.

We have already discusscd the characteristics of sccondary school pupils in unit 1. So you arc
familiar with identifying lcarncrs belonging to particular cognitive level.

You will say that the learners at the sccondary stage belongs to 12 + age group. So na‘urally they
will be cither at the end of concreate operations stage at the beginning of the formal operauons stage.
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More specially, majority of them may be at transitional stage between the two.

So children at this stage need special help from you to apply formal cperations correctly. They
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 vridging the gap between
these two stages is the major need of children at this stage.

They also have a need for continuous opportunitics to interact with the cnvironment. Unfamiliar
situations and examples should puzzle the children at this 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 they may try to solve ncwer
problcms using newer mcthods.

3.2.2 Needs on the basis of Learning abilities.

We already discussed about children with varicd levels of learning abilitics. 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 abilities ~nd som2 others may have certain di: abilities

Let us first consider the needs of children with special abilities, namcly the gifted and talented
children. The prime need of the gifted students is nced for identification of their talents. If they did not
get proper identification, they became problem children. Take the case of Bashcer, a 10th standard
student. He is the student having high I Q and special interest in electrical and :lectronics. When he was
admitted to 8th standard he could not get any recognition for his talents. Scon he became a problem
child, who lost his intcrest in study and started making disturbances in the classroom. His scicnee tcacher
praised him for his performance at the upper primary stage, and enquired azbout arca of interest and
hobbies. By the end of that conversation, Basheer was able to regain his self confidence with the help of
the science teacher. He developed and exhibited a project on electronics in the nutional science exhibition.
Now he has high interest in reading also. This shows that when one got proper recognition and proper
environment, he would have restored his academic achiecvement.

So the need of identification of abilities and proper environment for development arc the two
major needs of the gifted students.

In the case of backward children also identification is one of the basic nced.  You know that
nobody is willing to consider himself as backward in any respect. So, a student with hearing disability
will try to conceal his disability and sit among other students. They also may have a feeling of insccurity
because of the reason of their backwardness. So need for emotional security and need for self confidence
arc the basic needs of disabled students. A need for special attention will be there in them, though, they
wish for that, they would not try to demand it openly.

Therefore, we should be vigilant on the identification of children with special abilitics and
inabilities, along with average children and their needs.

Learning Activity 1.

List out any other needs of your students, which you feel to mentior .
Note  : a) Space is given below !0 write your answer;



3.2.3 Special needs.

You know that, the students at secondary level belongs to 12 + age group. This group is other
wisc called as teen age and psychologically as adolescence. We have alrcady discussed on the very special
naturc of adolescents in Unit 2. As they have special nature, they also have special needs. Let us see what
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 grouy formation.
It can be inferred as a need for socialisation.

Adolescence is a period of emotional insccurity also. So there of course is nced for emotional
integrity. So it is your duty to safe guard this need of adolescents.

We all are very eager to establish our sclf identity. Like wise the adolescents also hav~. a need for
recognition. Some of them get it through academic achicvement. Some others gained it th ough their
achicvement in sports, games, and other curricular activitics. Yct others try to be known throu zh students
organisations. Some others get recognition as they are big or small physically. They mignt became
problem children to establish their identity. So we could infer that the need for recognition is very strong
in adolescents.

Check your progress 1

Consider that you are teaching to an adolescent group. What all learner need will y. 2; consider
while teaching them ?

Note  : a) Space is given below to write your answer; ]
b) Compare your answer with the one given at the end of  this unit.

3.3 SELECTING SUITABLE TEACHING STRATEGIES

Whatever we plan is meant for improving the instruction. We usually have to adopt 1 variety of
tcaching strategies. Your selection of a particular strategy is on the basis of certain aspects. Strategy
means a preplanncd sct of activities, arranged in logical order to achicve a desired end. Now I¢i us sce the
important aspects in the selection of tecaching strategies.

3.3.1 Basis for section of teaching strategy.
Since, a teaching strategy is meant to teach a particular part of the topic, you may ha ¢ to utilize

more than one strategy to teach a single topic. The following are the basis for selection »{ teaching
strategies.
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Level of learners - this is onc of the aspects which helps to determine the teaching strategy  You
have to consider the cognitive level of the Iearners. You cannol adct the same stratepy for
students in different standards. The strategy we used should be helpful to develop formal operations
of students. ‘The cxercise you given at this stage should be helpful o+ iprove formal reasoning,
abilitics. For cxample, you can give the following cxercise in the unit 'E wironment' make a study
in thc impact of pollution on cnvironment,

Difficulty level of the topic -you may be able to teach two different topics using the same tcaching
strategy, if they arc not diffcrent in difficulty level. Say for example, the introductory lesson on
cnvironment could be developed using qucstion answer and discussion strategics. A lession on the
Iethal effect of pollution could be taught experimentally and using survey methods.

Needs of the learner - We have already discussed about the gified and vackward children. Each
of such children have difference in needs. Needs of the gifted children arc far diffcrent from that
of the backward oncs. So you haveto sclect and use strategics which ave capable of satisfving, the
nceds of the learners. For example, you may have to usc peer teaching, to cater the needs of the
gifted and the backward oncs.  Additional excrcisces should be given (o the gifted students and
supplementary works should be given to the back ward oncs,

Check your progress 2

Appropriate teaching strategies are essential for the success of teaching. How do you select appropriate
teaching strategies ?

Note

: a) Space is given below to write your answer;
b) Compare your answer with the one given at the end of  this unit.

34

LET US SUM UP

In this unit we discussed the needs of fearners at sccondary fevel. We discussed the needs in

rclation to

Cognitive level

Learning abilitics. and

Special needs of adolescents,

In the last scction we discussed the selection of appropriate tcaching st egies
Check your progress Possihle answers

Adolescents have special needs, such as need for socialisation, need for recognition, need for
emotional integrity and need for achievement.

Selection aof teaching strategy is based on

i) level of learners
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ii) difficulty level of the topic and
iii) needs of the teachers.

ASSIGNMENTQUESTION

1.

Note

10.

11.

A secondary level learner demands greater psychological attention". Comment on this statement
to bring out the characteristics of learners at secondary level.

a) No Space is given for your answer so you should prepare your answer in :cparate
sheets.
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BLOCK 2 PLANNING FOR TEACHING BIOLOGY AT SECONDARY LEVEL

BLOCK INTRODUCTION.

Therc arc two units in this block. Unit 1 tclls you about long term planning and unit planning.
Unit 2 talks about lesson planning,

In Block 1 we have discussed the psychological considerations of secondary level pupils.
Accordingly, now we have to develop suitable plan for the instruction of pupils at secondary lev:l. Whilc
developing a plan, we should consider the education programme, institution, and subject as a whole. then
further plans should be developed for units and lessons in cach subject.

In unit 1 we will discuss a) long tcrm planning its meaning, components, steps and uscs along
with a format of long term plan b) Unit planning its mcaning components, structure and a mudel unit
plan.

In Unit 2 we will discuss lesson planning in detail, such as its meaning, componcents. steps in
lesson planning and a model lesson plan.
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UNIT 1 LONG TERM PLANNING AND UNIT PLANNING

Contents

1.0

1.1

1.2

1.3

1.0

Objectives

Introduction

Long term Planning

1.2.1  Meaning of long term planning,
1.2.2  Components of a long term plan
1.2.3  Steps in long term planning
1.2.4  Uses of long term planning
1.2.5 A format of long tcrm plan,
Unit Planning

1.3.1  Mecaning of Unit planning
1.3.2  Components of Unit Plan

1.3.3  Structurc of Unit plan

1.3.4 A modcl unit plan.

Let us Sum up.

OBJECTIVES

Planning, esscntially is the basis of good teaching. In this unit, we shail discuss the important

aspects of a long term planning and unit planning. This inclues the componer ts and steps involved in
long term planning and unit planning and also their uses. A model format of lory term plan and a model
unit plan also are included. At the end of this unit you will be able to

* % ¥ X ¥

identify the major components of long term planning.
develop a positive attitude towards long term planning.
identify the major components of unit plan.

develop a positive attitude towards unit planning,
develop unit plans for the content in the biology syllabus.

INTRODUCTION

We are quite familiar with planing, We all know that for the success of any endcavor. planning

is necessary for success in education also. Planning in education can be at differcnt levels.

There can be broad cducational planning for the whole nation and then :or cach state. There can

be planning for the primary, secondary or tertiary levels of education.  Each le -2l of cducation is given
through different institutions. Each institution have its own planning. Both iong term planning and
short tcrm planning will be donc in cvery institution at appropriate time. Onc of the major type of
planning is planning for tcaching. Teaching plan also have differcnt levels. Planning can be for more
than onc year, for an academic year. for a term, and for a Unit. Such planning helps in better management
of teaching.

We shall discuss in detail the important aspects of long term planning ¢ .« d unit planning. which

have direct bearing on class room tcaching,



1.2 LONG TERM PLANNING

Long term planning includes carclul and purposive work of lcaching, Let us sce the important
aspects of long term planning. Before you proceed (v Lo pive vour own mceaning for long term planning

learni ng Acti vity /
Give your ;mwn meaning for long torm planning

Note : a) Space iy given below 10 vrite your answer;

1.2.1 Meaning of l.ong term planning

We use tong term planning o refer the process of planning for an academic year or for miare than
one vear The duration of the plan is not so important. Bu aspects included and the nature ol proup work
ol teachers of the same subject sit together and chalk out the plan for the given period of time.

Now we shall discuss the components of a long term plan.
1.2.2 Components of a Long term Plan
Fhe magor components of g long term plan are numier of teachers: number of stan i and
divisions devels ofteaching, units in cach standard tme allotted o cach standard, Instructional « afeyes
aeeessory fearning materials, scheme of o aluation. prading and promotion and co-curricular acinmios
Let us see these components in detail
h Number of teachers ;

Fhe total number of tcachers in cach subject in a particular institution is a major component of
long term plan. "This is because as you know the work is divided among all the tcachers of 2 suiect So
the number of tcachers available is dircctv proportional 10 the work load of cach tcacher
(i Number of standard and divisions

T'he number of students in cach division and (he number of division for cach standa-d in (he
mshitunion are the secorl componentoflong term plan. Yon know that the dilliculty in teaching irerenses
with the merease in the strength of students,

i) Pevels of teaciing

The levels of feaching such as prima v upper primary. sccondary. and hi gher sccondary (ir any)
levels are the third component of long term plan®

iv) tinits in each standard
We all are teaching on the hass of preservibed svilabius he svilabuc of cach standard v divided

Mo diherent unis The nImber of unis i cach sEandard nd dithnonin level of uniis also ic Q0 Wrigng
sranenent ol doneerm plan



v) Time allotted to cach standard

We arc usually tcaching English for 6 periods per week in tenth standard. Like wise you know
all the subjects have period allotment. So the time available for cach subject is another component of
fong term plan,

vi) Instructional Strategies

We arc practising, a varicty ol instructional strategies such as fecture. di.c ussion. demonstration,
cxperimentation group investigation, cle. Different instructional strategics are n :xded to teach cach unit
So it is essential (o identify the appropriate instructional strategy well in advance (o facihitate instruction
So it becomes another component of long plan.
vii) Accessary Learning materials

Usually we arc using diffcrent types of matcrials to facilitate Icarning.  Thosc materials arc
referred 10 as accessary Icarning  materials or Icarning aids. Tt is cssential to identily the necessary
lcarning aids in advancc. This would help in collecting or preparing the materials,

viii) Scheme of Evaluation

Scheme of cvaluation is another component of long term plan. We all know cvaluation s the
integral part ol instruction. So il is very cssential for planning for cvaluation carly enough.

ix) Grading and promotion

The procedure for grading and criteria for promotion become the other components of tong term
plan. Planning in advancc rcgarding these aspects would reduce the work load at 1he end of the academic
year.
x) Co-curricular Activities

Co-curricular activities such as science 1air, science club. Excursions and leld (rips are i close
rclation with classroom instruction  'I'he schedule of cach of such activitics should be determmed while
preparing the long term plan,

Check your progress 1

What are the components of long term planning. Write in not more than ten iiaes.

Note  : a) Space is given helow to write your answer;
h) Compare your answer with the one given at the end of this anit.
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v
1.2.3  Steps in Long Term Planning: .
[n any type of planning, Planning board is the body having the right to develop the plaa Inlong
ierm planning also, the planning will be done by council of teachers. "T'here are councils in cac subjects
( 1 Subject Councils)
So the first siep in long tcrm planning is as you know is thc mecting of each subjc i council
scperately.
‘The sccond stcp is the preparation of an outline schedule for the long tcrm plan. A nodcl long
term plan is given in 1.2.5. The structure of the schedule is then subjected to thorough discuss ¢n before
giving its final form. This is the third stcp.
I'he discussion on the existing facilitics and necessitics ol the school and finalising the plan arc '
the final step of long term planning, c
1.2.4  Use of long term planning.
Lcearning Activity 2 .
What are the uses of long term planning in your view ?
Note a) Space is given helow to write your answer;
Now comparc your suggcstions with those that arce discussed as below.
. ' - v
L.ong term planning is mcant for an yvcar or more than that as such it should be h:ipful n
achicving the tarpgeted change and long term objectives
Theexisting facilitics in the institution and short coming could be reatised by this type of flanning,
The thrast area requiring atiention should he explored out.
The planning at the beginning of an academic year would be helpful to determine the inst tictional
strategics. Strategics of cvaluation, grading and promotion.
This is also useful in the preparation of accessory learning materials. The co-curricular activitics ‘
such as scicnce fair ficld trip, etc. can also be carricd oul cflectivelv.,
In short we could infer that long term planning will be helpful in the betier management of
instruction.
Check your progress 2
trace out the uses of long term planning. P

Note : a) Space is given helow to write your answer:
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b) Compare your answer 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,> & 4.

Levels Standard | No.of No.of Work Co-curricular Activities

of Teachers | Divisions | Load Sci-| Science
Teaching . fair | club

Exhib
ition

Field trip

1

2

10

Fig 1. Format of long term plan regarding the general aspects.
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Standards Units No Instructional strategies
Difficulty level Unit No.

Easy Difficult| Very {Lecture] Demon| Expirime Projects|.\ny

dificult stration| ntation other

to

Q

10

Fip 2 Tormat of Tong term plan - Showing dithenliv level ind imstruetional strategies for each units of ¢4 forent

levels ol instruction,

Unit Lecarning Aids, Accessory lcarning maicii ls

Standard Numbers

‘g

10

Fig 3 Format of long term plan for details of Accessory learning materials in cach unit at cach sta + dard
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|

Standard | Units Types of tests l Percentage of promotion
Unit tests Terminal exam Annual %

1 exam ' All pass

2 96 %

3

4

5

) i

7

8 L 80%

9 I

10 |

Fig. 4 Format of long term plan for the strategics of evaluation.

So along term plan will give you, the whole picture of the institution rzgarding subject. tcachers,
instructional activities, accessory learning materials, evaluation strategies and co-curricular activitics for
a year. So you should use the format for long term plan to plan the activities of your institution for an
academic year.

Check your progress 3

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.

1.3 UNIT PLANNING

In long term planning, we could identify the difficulty level of units, instructional strategies to be
adopted and necessary learning aids nceded for instruction of each unit. It was a sort of gencralized
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planning. Let us sce 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

We all know that learning materials arc arranged as units. There may be a number cf units of
instruction in a given science course. The units as in 10th standard biology are nervous co-ordination
senscorgans, chemical co-ordination, Environment, conservation of environmental resources and Health
science. Teaching the content as units alone have instructional value, other wise each lesson should be
conceived as unrelated facts, Unit planning is a detailed plan of selected materials organised for effective
instruction for a particular class. The plan you make for teaching the unit sense organs in stana.rd ten in
an example for unit planning for teaching that unit. In short unit planning involves plann ng 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 the 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 nceded to cover the unit and the time of commencement.
Statement of objectives : The objectives to be realised by the completion of the uni must be

stated in behavioral terms. These includes specific under: .anding,
skills and attitudes. The details of stating objectives arc +i.scusscd
in Block 6, Unit 1.

Out lin¢ of content : This component involves important concepts in the unit, problem to
be solved, subject matter heading 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 next. The
approximate time required for each activity should be n.:ntioned
along with the sequential arrangement of such activities.

Rcsources and materials ¢ The next component of unit plan is the resources and materials needed
for the instruction of particular unit. These include printed m:aterials.
audio visual aids, list of consultants available in the community, and
an outline of the necessary procedure to facilitate the usc of out of
class resourccs.
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Evaluation proccdurcs : This is final component of a unit plan.  This includes a hist of
- cvaluation procedures to determine student's development and
achicvement of specific objectives for the wnit, such as quiz. unit
test, summarics, home assignment written and oral reports and pupil
projccts

Check your progress 4
Briefly trace out the components of a unit plan.

Note  : a) Space is given below ta write your answer;
b) Compare your answer with the one given at the end of  this unit.

1.3.3. Structure of unit plan.

We shall scc here an outline of a unit plan. A modcl unit plan is given in scction (F3.4). Lot us
sce the structure of a unit as schematically presented as follows

Unit heading

I Objectives

n Provious knowledge

11 Major problcms

1A% Content outline

\Y Concepts to be developed

Vi Vocabulary

Vil Possible cxperiments/Demonstrations.
vin Possible discussion topics

IX Audio visual materials

X Arcas nceding lurther enrichment
X1 Teachers Bibliography.

X1 Students Bibliography

X1 Scheme for evaluation.

This is a proposcd outline lor a unit. A modcl unit plan developed as per thisoutline is piven in
the next section.

1.3.4. A Model unit plan

A teaching unit should be developed as the outline given in sub section 1+ 3.3 Here you will see
a model unit in 10th standard biology. This model will help vou to develop unit tlan of vour chaiee

UNIT OUR ENVIRONMENT Standard-10 time required 10 Hrs,
Time of commencement October THrd week.
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OBJECTIVES The student should be able to

interpret scicntific facts.
j i ip between the relevant facts. '
32?::‘!2; ;ct:az:‘vs:::nlc)s::bom the means of cqnscrvalioln of our cnvironment.
develop a positive attitude towards populqnon control.
develop a positive attitude a gainst pollution
develop scicntific appreciation.

PREVIOUS KNOWLEDGE

Knowledge of animal adaptation

Knowlcdge of food habits of animals.

Knowledge about clements needed for plant growth. .
Knowlcdge about population growth and over population
Knowledge about basic aspects of pollution.

MAJOR PROBLEMS

What is the usc of solar energy in an ccosystem ?

What arc the components in a food chain ?

.Why docs ecnergy Mow from onc level to the another 7

Why do Riogeo chemical cycles important for living beings ?
How doecs human involvement disturb ccological balance 7
What arc the lethal effects of pollution ?

CONTENT QUTLINE :

Biosphere - Sun, source of cnergy - green plants, Herbivores, Carnivores - Autotrophs and

Heterotrophs - tood chain and food web - Encrpy flow - Bio -geo chemical cycles - Equilibrium in Ecosystem
- Human involvement in cco system - poliution.

\Y

=

h

Vi

sechons in the unit

CONCEPTS TO BE DEVELOPED

£cology is study of animal and its rclation ship with cavironment,
Ecosystem is composed of biotic and abiotic components,

Food web is an inter connection of dificrent tophic Ievels.

The flow of energy is an unidircctional.

Bio geo chemical cycles arce essential for cxistence of nature.

Human involvement leads to ccological imbalances.
Pollution is harmful (o living beings

VOCABULARY : The vocabulary should be grouped as A B.C. ctc. according to the order of sub

A B T D
Community Autotrophy Producers Encrgy (low
Ecosysiem Heterophy Consumers Encrgy ladder
Biosphere Trophic level Decomposcrs Pyramid ol numbers
Food chain Saprophyic Pyramid of hiomass

Food wcb
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E F
Bio geochemical cycles Acid rain
Carbon Cycle Acrosol spray proppalents
Oxygen cycle ' Pollution.
Water cycle

Nitrogen cycle
Vi POSSIBLE EXPERIMENTS/ DEMONSTRATIONS :

1. Survey of living beings in an ecosystem and construct
(a) food chain (b) food web (c) Pyramid of numbers and (d) Pyramid of biomass.

2. Make a list of human involvement leading to ecological imbalances in your locality.
3. Survey of pollution at your locality.
VIII POSSIBLE DISCUSSION TOPICS

Importancc of solar cnergy

Relevance of each trophic level in maintaining ccological balance.
Necessity of clements tobe cycled in nature.

Hazards of ecological imbalances

Lethal effects of pollution.

Rl

IX  AUDIO-VISUAL MATERIALS

1. Charts of food chain, food web, Energy flow, pyramid of numbers, pyramid of Biomass, Biogeo
chemical cycles.

Models of - Biogeo chemical cycles, and energy ladder

Films on - Nature, and pollution.

w N

X AREAS NEEDING FURTHER ENRICHMENT

1. Ecological problems in Kerala.
2. Pollution-a world wide problem
3. Nature of human involvement leading to destruction of ecosystem.

X1 ~ TEACHERS BIBLIOGRAPHY

1. Odoum, E.P. - Ecology
Verma . Environmental biology

XII STUDENTS BIBLIOGRAPHY

1. Science magazines
Science articles

X1l SCHEME FOR EVALUATION

—

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 model unit plan for the tcaching unit our cnvironment.
Check your progress 5

Develop unit plan for a unit of your choice
Which all aspects will you include in the plan ?

Nate a) Space is given below to write your answer;

b) Compare your answer 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 planning. The
structural aspects had been given 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 developers,
Check your progress : Possible answers.

1. Long term planning involves components such as teachers, students, content and aspecis of
teaching. The number of teachers in each subject, number of divisions, levels of teaching, time
allotted for each standard, instructional strategies, co curricular activities, scheme of evaluation,
grading and promotion. All these conmmentrqrq to be brought together in each subject to
design a plan for the whole institution.

2, Long term planning helps to explore the facilities available and additional requirements. The
thrust areas, instructional strategies, strategies for evaluation, co-curricular activities, etc. can

be developed in advance using a long term plan.

3. Long term planning has four steps.
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i) Meeting of each subject council.

ii) Preparation of an outline schedule for long term plan.

iii) Discussion on the proposed schedule.

iv) Discussion on facilities and necessities of the school and develor the final plan.

A teaching unit should have an introductory part to deal with the topic, level and time required
Sor its instruction. Objectives are designed according to the content of the unit the resource
materials required should be selected according to the learning activities needed for the unit.
Evaluation procedure is the final component of the unit plan.

While preparing a unit plan the following aspects should be included. They are objectives,
previous knowledge, major problems, content outline , concepts, vocabu'ary, possible experiments,
demonstrations possible discussion topics audio visual materials, area needing further

enrichment, teachers bibliography, students bibliography and scheme for evaluation.
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LESSON PLANNING

Objcctives

Introduction

Aspccts of lesson planning,

2210
2272

223

Mcaning of Icsson planning
Components of lesson plan,

2.2.2.1 Statement of the topic
2.2.2.2 Objcctives of the lesson
2.2.2.3 Outlinc of content
?.2.2.4 [Instructional mcthods
2225 procedure for evaluation,

Steps in Iesson planning,

2.2.3.1 Division of lcssons from Units.

2.2.3.2 Identification of objcctives

2.2.3.3 Determination of previous knowledge

2.2.3.4. Dctermination of content outline.

2.2.3.5. Sclection of the instructional mecthods

2.2.3.6. Determination of the nature of lcarning activitics.
2.2.37. Sclection of materials and resources

2.2.3 8 Seclection of evaluation procedure

1.csson plan an illustrative model.

Let us sum up.

OBJECTIVES

Compared (o long tcrm planning and unit planning, lesson planning has morc importance in
daily tcaching. In this unit you will get the details of various aspects of Icsson planning. This unit will
atso give details of major components of a lesson plan. criteria for sclecting lessons., steps in preparing a

lesson plan and an illustration for developing a lesson plan

At the end of this unil vou will be able to

* identify the importance of Icsson planning,

* identify the componcnts of a lesson plan,

N statc the steps in lesson planning,

x develop lesson plans for the content in biology svilabus.

2.1 INTRODUCTION

We have already discussed the important aspects of long term planning and unit planning in unit

[ of this block. Further scaling down ol a unit plan lcads 1o a lesson planning. You know (he amonnt of
knowledge ways and mcans 1o knowledge increase day after day. So_ there will be change in the cantent
to he instructed also ‘Thorough planning 1< essential for effective instruction Ag a science teacher vou
~hondd select and orpanize suttable methods and materials lor classroom instruction. As a scienie foaher
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vou should sclect and organizc suitable metheds-and-matcrials for classroom instruction.  Usually, we
divide the content of a unit as diffcrent lessons. So it is cssential o plan for cach lesson for effective
instruction. The format of lesson plan has less importance. But the originality in thinking and the
efficicncy in planning by the teacher has. more importance, as it directs him (o dentify most cflective
procedurcs for achicving the aims and objectives of the lesson.

We will sce the important aspects of lesson plan and an illustrative model Iesson plan in this
unit,

2.2, ASPECTS OF LESSON PLLANNING

In this scction you will get the various aspects of lesson planning i~cluding the meaning
components and steps in lesson planning. We have (o scc these aspects onc by one.

Learning Activity. 1
Give the meaning of lesson planning

Notes a) Space is given for your answer

2.2.1 Meaning of lesson Planning

Youknow the syllabus consists several units. Each of such units needs several hours of instruction,
Lesson plan is a plan of activities which will be sclected and organized to achicy > pre stated objectives
within the item of a Iesson.  Some of our teachers have Iesson plan in their mind. But the constant
advancement in scicnce and scicnee content make it necessary 1o revise the plan yea~ after vear in detailed
manncr. Most of the ¢ducationists arc of the view that daily lesson plans arc vital to both experienced and
beginning teachers in improving their teaching eficicney.

2.2.2  Components of lesson plan.

We are familiar with the components ol Iesson plan. These include the following items such as
statement of the topic. Objectives ccontent outline, procedures of instruction and cvaluation of the lesson
Let us sce these components one by onc,
2.2.2.1 statement of the topic

The statement of the topic can be done in different ways. It can be as a pencral heading as a
principle, concept of law. Say for example the introductory lesson on our environment can be stated as

'Ecology and Biosphere' of "Ecosystem” or 'living beings are closcly related to nonhiving materials' o An
ccosystcms consists of all components in harmony".

2.2.2.2. Objectives of the lesson
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The objectives should be at different levels, such as knowledge. understanding, app.lication and
skill - But all catcgorics of objectives will not come under a single lesson. Long range objectives such as
scientific altitude must have a place in Iesson, it could be realized over a long period of instruction.
(Instructional objcctives arc Jiscussed in Block 6 Unit 1)

2.2.2.3 Out line of Content

'I'he outline of content should act as puide to the tcacher. 'F'he nature of content de termines the
nature of lcarning activitics. 'Fhe content also is based on objectives say for example in a lesson on
environment students need rescarch. survey and investigation to understand  the problen laid by the
lesson. 'Thus this content helps to realizc the objectives

2.2.2.4 TInstructional methods

We arc usually practising a numbcr of instructional methods. Among them the lecture method is
dominating, Lecture method has Icast scope in teaching science. This may happen becausc: many of us
do not try (o makc a list of mecthods or procedures for (caching our daily lessons. Such an advance
planning would help to understand whether the method is suitable (o the content and (o realize the
ohjectives

The following factors arc the determinants of appropriatc mcthods. The objectives . contents.
personality of tcacher and naturc of the class. The sclection may be for a single method or more from the
group of methods such as demonstration. discussion, problem solving, modificd problem solving laboratory
open-ended experiments. casc study. Iecture method. ficld trip rescarch and project methods

2.2.2.5 Procedure for evaluation

You know, cvaluation is the intcgral part of instruction. Evaluation in the class room will be
helptul to determine to what degree, Icarning occurs. There arc a varicty of methods used for this purposc.
The questions answer by students. questions from their part. the other responses, and carcful observation
of students arc also uscful for cvaluation. The written reports as well as oral responsces would act as the
source of evaluation. This part is very important, as the amount of Icarning occurred would have direct
role on subscquent Icarning. An cxample is that a student who docs not know addition principles will not
be able to calculate the cost of two things casily.

Check Your Progress - 1

List out the major components of a lesson plan.

Notes  : q) Spuace is given for your answer
h) Compare your answer with the one given at the end of this unit.




2.2.3 Steps in Lesson Planning.

We have alrcady scen the components of a lesson plan. Now let us sce the steps through which
a Icsson plan is being developed. At the beginning part of this unit we fous:d that Iesson planning is
scaling down of a unit plan. So a Iesson plan would takces its origin from a uni: plan. Let us sce sieps in
lesson planning.

2.2.3.1 Division of lesson from units

In Unit 1 of this Block, we have discusscd a unit plan on the unit our environment. Each of such
units consists of many Icssops. So the first siep is the breaking down of Iessons from aunit. Whilc taking

. 0 on . ;

alesson from a unit dep the Iength of the content, concepts to be developed and required Iearning,
procedurcs should be taken into consideration. The unit our environment involves icssons such as Biospherc.
food chain and food wcb, Encrgy flow, biological pyramids, bio pco chemical cycles - Carbon cyveles,
Nitrogen Cycle. Water cycle. oxveen cvele. Balance in Ecosvstem and poliution.
Learning Activity 2.

Select lessons from a unit of your chaoice.

Notes  : a) Space is given for your answer

2.2.3.2 Identification of objectives

The sccond step in lesson planning is determining the scope of the Iessoa. 'T'he scope of lesson in
turn helps to determing the objectives of the lesson. The objectives of the lecson would be helplul in
determining, the following sicps of lesson planning,

2.2.3.3. Determination of previous knowledge

You know that lcarning of ncw things should be bascd on the old oncs. ‘That is then learming of
anything requires, some previous lcarning, This in turn act as previous knowledge. Say for example for
lcarning the lesson Biosphere. Knowledge about adaptations, community lifc o: animals and their inter
rclations arc necessary.

2.2.3.4. Determination of content outline
As a first sicp in Icsson planning, we divided a unit into Iessons. !~ cach lesson. then the

sclected content should be arranged as concepts or principles or laws 'For exampic biospherc is composed
of iving and nonliving malcrials
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2.2.3.5 Selection of instructional methods

The next step is the sclection of suitable methods of instruction.  Instructional method means
procedure adopted for instruction. Instructional methods should be based on the nature of the content of
the lesson. Say for example the Iesson on pollution can be instrucled using discussion, problem solving
and group investigation methods. Likewise suitable methods can be sclected accordingly.

2.2.3.6. Determination of the nature of learning activities.

The naturce of content and instructional method determine the nature of learning uctivitics.
Learning activities means, selected activitics used for learning, A variety of learning activitics can be
involved in an insmlcliorﬁ"mc(hod. For cxample the instructional method problem solving can include
Icarning activitics likc obscrvation, discussion, expcrimentation, verification ctc. The sclection of learning,
activitics also depends on the facilitics available. personality of teacher and naturc of students

2,2.3.7 Selection of materials and resources

Teaching of cach lesson needs certain accessary Icarning materials. The number and varicty ol
such materials will depend upon the nature of content, instructional methods and Icarning activitics. Say
for example. a lesson on pollution needs resource materials such as photographs, charts and films Direct
obscrvation and survey also will be uscful. So certain community resources arc also nccessary for cllcctive
instruction on poliution.

2.2.3.8 Selection of evaluation procedure

The final step of lesson planning is sclection of evaluation procedure. You know, proper ¢valuation
is cssential to determine  the degree of learning,  Usually we evaluate learning by the nature of pupil
response. 'There are many methods of evaluation for classroom Icarning, It is the teacher. who has the
right to scleet the appropriate procedure with respect (o the student and the content.
Check your progress 2

Briefly comment on the steps in learning.

Notes  : a) Space is given for your answer
h) Compare your answer with the one given at the end of this unit.

2.3 LESSON PLAN - AN ILLUSTRATION MODEL.

A modcl to illustrate lesson planning is given below
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Topic : Balance in Ecosystcm Standard - X

OBJECTIVES

The pupils will be able to

1. Recall the meaning, ol ceosvstem, nalural resources. exploitation of naturc. and cquilibrium o1
nature.

2. Identify the negative cflects of over population

3. Devclop positive attitude towards conscrvation of nature.

Previous knowledge

1 Prcliminary knowledge about ccosystecm

2 - Knowlcdge about intcractions between animals and their surroundings,
3. Knowlcdge about hazards ol over population

4 Knowledge of environmental destruction.

Content out line :-

The lesson begins with the following statement. Though we arc employving advance technology
and fertilizers. the rate of production decrcascs ycear afier year.

Aftcr analysing this statment the following concepts will be discussad.

I Living beings in a particular locality maintain an cquiliobrium by neans of instruction
2 Exploitation of naturc and natural resources disturb the cquilibriun. of nature
3 Over population and tcchnological developments lcad to ceological nnbalance

Instructional methods :- Group investigations is the major method along with discussion and
lecture mecthods. Tnvestigation should be guided and dirccted to understand the concepts well A ficld
trip is to be conducted to survey the disturbance, that have been made by human beings in an cconsvstem
The observations will be concluded in the subscquent class periods.

Learning Activities :-
The learning activitics including qucstioning. discussing . obscrving | analvsing and experimenting,
Materials and Resources :-
Acccssory Icarning materials such as charts. ncws clips. photographs and films will be used
Community resources such as pond, river and forest also uscd to investigate the nature and
causcs of ccological imbalances.
Evaluation procedure :-
Through out the lcsson, the évluualion is 10 be done by obscrving the. nature ol pupil response

Teacher will give guidance for the investipation and dircet the discussion  Feanwhile the weacher will
cvaluate students ability to make observation and draw inferences. Analysis o studnets opinions during,
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discussion will help to evaluate scientific attitude such as open mindedncess. judgement abiulity willingness
to trv experiments cle.

Remedial works :-
There will be ofcourse some slow learners in a mixed ability class. So remedial work for those

who do not attain Icarning upto expected level has to be made. The points of difficulty can be identified
through evaluation. (The details of remedial tcaching is given is Block 6 U8)

24 LET US SUM UP.

In this unit, we have tricd (o sce the details of daily lesson planning, the focus was particularly
on the necessary structure of lesson plan. 'The main points arc as follows,

f ‘The major components of lesson plan are. statements of the topic, objectives, conter: outline,
instructional method. and cvaluation procedure,

2 ‘T'he essential steps in lesson planing arc division of lessons identification of objectives. determination
ol previous knowledge of content outline sclections of instructional methods, Icarning activitics,
resource materials and cvalution procedure.

Check your Progress - Possible answers

1. The major components of lesson plan are :

a) Statement of the topic.
h) Ohjectives of lesson.

o) Qutline of content.

d) Instructional methods and

”) Procedure for evaluation.

2 The steps in the lesson planning are

a) division of lesson from unit.

h) identification of objectives - determine scope of lesson.
¢) determination of previous knowledge

d) Determination of content outline.

) selection of instructional methods
D determine the nature of learning activitios
o) Selction of materials and resources.

] Selection of evaluation procedure.

ASSIGNMENT QUESTION

‘The success oflcachinbg depends on planning. Rricfly explain the different types of plar:-iing and
their advantages in tcaching biology.

Naotes : a) No space is given for writing the answer.
So you should prepare your answer in separate sheets.
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LOCK3 PEDAGOGICAL ANALYSIS OF SECONDARY SCHOOL
1I0LOGY

nit.1 Principlcs for Pcdagogical Analysis

nit 2 Illustrations of Pcdagogical Analysis.
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BLOCK 3 PEDAGOGICAL ANALYSIS OF SECONDARY SCHOOL BIOLOGY.

BLOCK INTRODUCTION

There arc two units in this block. Unit 1 deals with principles for pegogical analysis and Unit 2
discuss illustrations of pcdagogical analysis.

In Block 2 we have discusscd planning for tcaching. Pcdagogical analysis is the succeding stcp
of planning. Wc havc to analysc the pcdagogy, so that w: could identify the hidden concepts sub concepts,
necessary examples, tcaching stratcgy and problematic situations while teching the content.

In Unit 1 we arc going to scc the pﬁnciplcs for pcdagogical analysis.

In Unit 2, wc will discuss two illustrations of pcdagogical analysis, using sclccted content arca of
sccondary level biology.

These two units together will give vou a clear picturc of pcdagogical analysis.
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UNIT 1 PRINCIPLES FOR PEDAGOGICAL ANALYSIS

Contents
1.0 Objcctives
1.1 Introduction
1.2 Pcdagogical analysis
1.2.1  Pcdagogical analysis - mcaning.
1.3 Pcdagogical Analysis - Principlcs.

1.3.1  Mcta cognition

1.3.2  Idcntification of tcaching stratcgics.

1.3.3  Contcnt Analysis.

1.3.4  Idcntification of attributcs.

1.3.5 Excmplar planning

1.3.6  Idcntification of problcmatic situations

1.3.7  Mcdiator planning.

1.3.8  Anticipation of crrors and prcventive mcasurcs.

1.4 Lct us Sum up.
1.0 OBJECTIVES

In this unit you will scc the important principlcs for analyzing pcdagogy. At the cnd of this unit
you will be ablc to.

identify the important principlcs for analyzing pedagogy
identify the steps in pedagogical analysis
. apply the principlcs for analyzing pcdagogy in tcaching biology.

1.1 INTRODUCTION

In your daily tcaching, the Icsson plan has high importancc as we have scen car'icr. While
planning a lcsson we must have to analyzc the specific content arca of that Icsson. You all know that
there arc diffcrent techniques for analyzing the content. Each of such techniques should be based on
appropriatc principlcs for analyzing the pedagogy. It is hoped that proper understanding of this unit will
help you to, analyzc the content morc casily and systcmatically.

1.2 PEDAGOGICAL ANALYSIS

Pcdagogical analysis may bc a ncw tcrm for you. So first of all we shall discuss the mecaning of
pcdagogical analysis. Then we shall discuss the important principles which arc the cssentia! clements of
pcdagogical analysis.

1.2.1 Pedagogical Analysis Meaning.

Analysis of pcdagogy is not a ncw tcchniquc. But the new term pedagogical analysis is a ncw
tcrminology for a very old approach. Hcre pedagogy mcans, a content arca, which is to be instructed in
any class. Say for examplc, the content arca for cighth standard biology can be termed as cight standard

biolegy pedagogy. So any given content arca for any grade level can be pedagogy for the particular grade
level
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Whilc preparing the lesson plan, we should analyzc the given content, for the sake of dividin
them as lessons. We have alrcady discussed the details of lesson planning in Block 2. U 2. This un
specially deals with onc activity of lesson planning. ic. analysis of the content,

You may identify the new terms, facts, concepts and principles in a lesson while you analyzc th
content.  But now with the identification of the term pedagogical analysis the depth and breath of th
analysis of thc content has increascd to a greater extend. This analysis will help the teacher to nnderstan
the essential clements of the Icsson and how these clements give rise to concepts. He should also pet a
insight about the application of the hidden concept o new situations. Such a thorough analysis exposin
all the cssential clements in the lesson such as experiments, reiated theorics, related principles, an
rclated opinions is necessary for mastery learning. The (cacher who analyzc the pedagogy in such
depth. will be able to know the pros and cons of the content.

So in essence, pedagogical analysis can be said as the essential input for the teachers. whic
may include the lists of all experiments, all related principles, all related opinions and all related theoric
necessary for mastery lcarning, A teacher could promote mastery only if he has all the necessary informatio
about all the cssential clements of the content Lo be instructed. So thorough analysis of the cach of thos
clements is necessary. Ifany clement is missed. mastery docs not occur. As (cachers vou should internaliv
all principles of pedagogical analvsis. These principles arc described in detail m sub scction 13 2
follows

Check your progress 1.
Explain briefly, how does pedagogical analysis promote mastery learning.
Check your progress 1.

Notes a) Space is given for your answer
h) Compare your answer with the one given at the end of this unit.

1.3 PEDAGOGICAL ANALYSIS - PRINCIPLES

We have already discussed the meaning of pedagogical analysis. And now. we shall discuss th
important principles of pedagogical analysis. All the principles arc cqually important while analby 7ing th

pedagogy.
1.3.1 Metacognition

This is the first principle of pedagogical analysis. Mctacognition means to know how (o copnise
The details of cognilive development was discussed by us in the Block | Unit 1 Certn addition:
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aspects to cognitive growth and concept attainment will also be discusscd in Block 4, Units 1 and 4..

Wc havc alrcady scen that our cognitive structurcs assimilate the familiar cxpericnee and sbould
strive to accommodatc new expericnces. Onc cannot accommodated the new knowledge, till it . linked
with the cxisting knowledge. Here as a tcacher you must know your students cxisting level of knowlcdge.
Then only you could help your students to cognisc ncw information. Say for cxample we could not tcach
about computcr programme to a student , who docs not know what is a computcr.

In order to develop the cognition of your students, you should develop the new information on
their existing cxpericnee. So you should know how to link the ncw information with the existing oncs, ic,
you should know how to cognisc your studcnts.

Learning Activity 1
What 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 have written, that questioning and narrating incidents arc the techniques usually 1dopted
in classrooms for this purposc. Of coursc, probing qucstions and narration of incidents arc two commonly
uscd tcchniques in this regard. Along with this you should do other techniques such as, listing of students
cxisting experience, providing cucs, showing a diagram or a modcl or actual object, group discussion
providing rcal lifc situation or verbal explanation of the situation arc cffective.

What cver technique may be scheduled, you should first understand the developmental stage of
students and their previous knowledge. It acts as a platform, only on which we could do the further
analysis of the pcdagogy. Now wc pass on to the sccond principle of pedagogical analysis.

1.3.2  ldentification of Teaching Strategies.

We have alrcady discusscd the first principle of pedagogical analysis, which cnvisages t'11t you
should know how to cognisc. In addition to the facts cxplaincd in the first principle. The dctails of the
following principles also arc cssential for mcta cognition.

In the sccond principle you should identify the teaching stratcgy. Suitable tcaching stratcgy can
be sclected by analyzing the pedagogy of Iesson and lcarncrs.

The Iesson can be of various types. In a singlc unit itsclf, there can be different types of lcssons.
The major types of Icssons arc lecture Icssons, cxperimental Iessons, discussion lessons demonstration
Iessons. laboratory Icssons and ficld study lessons. Now the question ariscs that how do we identify the
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type of the lesson 7 We should simply analyze the pedagogy (o identify the iniormation present in the
content, which in turn helps us to identify the tvpe of the csson,

Supposc, for cxample you arc going 1o teach the unit, heredity and variztion'. The introduction
lesson in the unit can be taught through a lecture type lesson. The lesson on laws of heredity can be
taught through discussion, lcsson on monohybrid ratio and dihybrid ratio can be taught through
experimental method. ficld study and obscrvation would help-you to conclude the unit.

Along with the types of Icsson, leaners also arc the determining factor of (caching stratcpy  So
whilc sclecting the strategy, you should take care of icarncrs mental Ievel, their awareness in the process
of scicnce and their attitude towards scientific inquiry. 11 you would not consider the above aspects while
sclceting the teaching strategy. mastery lcarning will not occur,

Say for example, you cannot (cach the unit hercby and variation to thosc who don't know the
basis of genctics. If vour students arc un awarc of the process of science you cou!:d not sclect experiment
and ficld study.

So in essence. both. type of lesson and learners ar= determinants of tcaching strategics.

Check your progress 2.

Bring out the important fuctors influencing metacognition and selection of teaching strategies.

Notes  : a) Space is given for your answer
h) Compare your answer with the one given at the end of this unit.

1.3.3 Content Analysis.

Now wc shall pass on to the next principle of pedagogical analysis. After the identification of
tcaching strategy you should analyzc the content of the lesson. The main purposc of the content analvsis
is (o identify the major concepts of the Iesson, So while analyzing the content, veu should concentrate to
bring out major concepts; you know that what a concept is. A concept is the major idca of the given
content arca. In other words. a content arca is developed on the basis of an idea namely concept

Supposc. for ecxample you arc going to tcach the lesson heredity and vanation you should g0
through thc content of the lesson and identify the concepts in the lesson arc heredity, vanation and
gencetics.  These concepts can be further explained as follows,

Concept | heredity is transmission of characteristics from parents (o the off spring,

Concept 2. Variation is those differences exhibited by the off spring, froa their parents
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Conccpt 3 genctics is the study of heredity and variation.
Learning Activity . 2

Consider that you are going to teach the lesson, law of inheritance to standard IX s.udents.
Analyze the content and bring out the major concepts in the content.

Notes : a) Space is given for your answer

We have seen the necessity of content analysis as to identify the major concepts in the content.
Identification of concept is important in the sense that our students are required to internalize the concepts
through learning. Now we shall pass on to the next principle of pedagogical 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
cssential elements or parts of the concept two wheeler and should also be able to understand the essential
clements 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 attriiyites of
fruits, difference in these attributes helps us to distinguish between different types of fruits.

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 identify the concept of two wheelers.

So the essential attributes are the essential element or characteristics that help us to identify a
concept and the non essential elements are those which are not necessary to identify the concept.

Check your progress - 3
What are attributes ? Bring out the significance of attribute analysis in contrast with content analysis.

Notes - a) Space is given for your answer
b) Compare your answer with the one given at the end of this unit.
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1.3.5 [Exemplar planning

Now we pass on to the fifth principle of pedagogical analysis. By exemplar, we mecan cxamples.
So, you should pre-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 cxamples also
should be planned. '

While you are selecting the examples care should be taken to see that those are familiar 1o your
students. Say for example, you arc going to teach the concept of *heredity' you may give the following as
familiar examples 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 examp!es.

You should be selective in the case of positive examples and negitive examples also. Hcre
positive example is the real example with all essential attributes and negative example means 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 oz non-examples also, which
help the students to internalize the concept. You may include fecding habits, study habits. T.V. watching
habits etc. as non examples. '

Learning Activity 3.

Try to do the exemplar planning for a lesson of your choice. An.d write some of familiar,
positive and negative examples.

Notes : a) Space is given for your answer

...........................................................................................................................................................



-62-

1.3.6 Identification of problematic situations.

[n the learning of science, problems and problematic situations have a vital role to play. Usually
we dircct 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 heredity you should anticipate the problematic
situations such as hereditary diseases, pollination, cross pollination, sexual reproduction, hybridization
and genetic engineering.  So you have to realize these situations in which the concept heredily can be
applied or linked.

So you should analyze the content in such a way to bring out any and all link or application of
the concept which will result in complete and meaningful learning.

Check your progress 4.

i) Briefly comment on different types of exemplars
i) Bring out the significance of anticipating problematic situations.
Netes a) Space is given for your answer
b) Compare your answer with the one given at the end of this unit.

1.3.7 Mediator Planning.

-Now 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::aer and
lcarner while the learning process is going on.

Supposc, for example you are going to tcach about heredity and variation. You may usc the
mcdiators such as

a) Concrete examples, Variations in characteristics of parents and off springs, similarities among
parcents and their children, the similarities and differences among children of the same family, closc
resemblance between identical twins.

b) Life like situations such as short films, real photographs, observation of relevant situaticns, and

<) anccdots on family history, rcsembalnce among relatives and storics from epics. All the se types
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can be used as mediators o develop the concept of heredity and variation.

So the mediators help us to develop the concept completely. Which resulis in masiery of the
given content

Learning Activity 4.
Iry to select mediators for the instruction of a t2:°c¢ of yooor choice.

Notes a) Space is given for your answer

1.3.8  Anticipation of Errvors and Preventive Measures.

Thisis the cighth and last principle of pedagogical analysis. ‘T'here ol course may occur cortam
crrors while learning a content. You have to anticipate the probable crrors in lcarning and to (1nd ong the
preventive steps to correct those mistakes. In other words vou should find out all the possible errors i
advance that can happen while Iearning the content Inorder (o locate these errars the content shonld be
thoroughly analysed  After anticipating (he errors. you should develop the preventin e measures e orrect
thosc errors  So a problenm will arise that how (o anticipate the possible crrors 7 inorder to anticinnis ibe
crrors vou should analvse the content thoroughly and locate the points at which er orscan ocenr Ciioine
it leads 1o wrong learmimy asn the case ol the follow iy example

A teacher, tries to explain the fethal elfeets of alcohol to human bemgs throngh an esperneong
He took two worms in a test tube and poured about five mi, ol alcohol into the (est tube Soon he vwoems
died [.carncrs got the idea that alcohol is pood Tor distracting worms  Usually errors cam oconn an this
way.  As a result our students learn just opposite to what we instruct,

Suppose, for example vou are going to tcach heredity and variation: lef ng examine the possahle
errors that can happen while lcarning, the content

h Pupils may think that heredity is different among men and women  “Lhey adso think th:f wome
have girl child because ol the mother's hereditary characters. You could pive the dooic ol

chromosomes as preventive measure here

2) ‘The difference hetween heredity and variation may not he clearly distiret You shoubd inaiee 1
clear by using life like examples.

Check your progress §
What is the significance of mediator planning in pedagogical analysis

Notes a) Space is given for your answer
h) Compare your answer with the one given at the end of this unit.
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LET US SUM UP

In this unit we have scen the meaning of pedagogical analysis and the important principles of

pedagogical analysis.

The major principles are as follows.

1)
it)
iii)
v)
V)
vi)
vit)
viii)

"~ Metacognition
identification of teaching srategies.
Content analysis.
identification of attributes.
Exemplar planning.
Identification of problematic situations.
Mediator planning and
Anticipation of possible errors and preventive 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 related to the lesson.

The factors influencing metacognition are the knowledge of students' previous knowledge end
the techniques used for connecting new knowledge with existing knowledge. Identification of
teaching strategy depends on the type of lesson and mental level of learners.

Attributes are the essential elements or essential parts of a concept. Content analysis means
analyzing the content for identifying concepts in the given content. Attribute analysis is essential
Sfor concepts in the given content. Attribute analysis is essential for identifying essemials parts
of a concept which in turn help the learning of the concept.

i) Exemplars means examples. There are positive examples and negative examples. Positive
examples contains the attribute and negative or non examples do not contain them. Th.: negative
examples help for the clear understanding of the attributes by comparing them with th. positive
examples.

ii) If you are able to anticipate problematic situations in the learning of a concept, your students
will be able to apply the concept in new situation.

i) Mediator planning should be done by the teacher on the basis of learners and ths content.
This type of planning helps to attain the complete masery of a concept.
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UNIT -2
ILLUSTRATIONS OF PEDAGOGICAL ANALYSIS

Contents
2.0 Objcctives
2.1 Introduction
22 Tllustrations of pedagogical analysis

2.2.1  Chemical co-ordination in plants
222 Environmental potlution.

23 Let us sum up.

2.0 OBJECTIVES

In this unit we shall discuss two illustrative modcls of pedagogical analysis. These ittustration
arc developed on the basis of the principles. which we have already scen in block - 3 Unit |

At the end of this unit you will be ablc (o

* identify the steps in pedagogical analysis.
* devclop a positive attitude towards pedagogical analysis
* apply the principle for analyzing pedagogy of sccondary level biology.

2.1 INTRODUCTION

We have alrcady discusscd the major principles of pedagogical analysis  1n this unit you will sec¢
two illustrations cxplaining how to anlysc the content arca using these principles. Some content from the
sccondary level biology is taken for the purpose of analysis.

2.2 ILLUSTRATIONS OF PEDAGOGICAL ANALYSIS

We shall discuss certain sclected arcas of tenth standard biology content as pedagogically anatysed.
so that you will get an insight into pedagogical analysis and its principles. We wi'! discuss the topies such
as chemical co-ordination in plants and environmental pollution. Now ict us: sce cach of thesc in detail.

2.2.1 Chemical Co-ordination in plants

We shall anlysc the pedagogy of the above topic in the light of the major principles for analvsis
We will procced through the following steps.

Step 1 Meta Cognition

Students should know growth and flowcring of plants. They may have roticed that planis near
a pond should grow in a curved manncr. So first of all test the existing knowledge: then with the aid of
diagrams and verbal explanation, the concept of chemical co-ordination can be linked to pupil's evishing
knowledge.
Step 2 ‘Teaching strategy

"The lesson we have chosen is a discussion type lesson. So discussion oricnted (caching stratipy
can be used for instruction
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Step 3 Content analysis

At this stcp you should rcad the content thoroughly. Reading should be directed to bring out the
concepts hidden in the content. The concepts at this content arca arc as follows

1) Plant growth is influcnce by - hormoncs
(1) Hormones influcnce movements of plants.

And now we pass on to next stcp.
Step 4 Analysis of Attributes

You should anlysc the concepts to sub concept level/attribute Ievel to identify the cs: cntial and
non csscntial attributes or clements of concept. In the casc of the first concept identificd the: esscntial
attributcs rcgarding plant growth and hormoncs arc as follows.

a) Regarding plant growth :- The progressive changes in the plant since its germination through
flowcring and sccd formation. Hence increasc in size, numbcer and size of Icaves, strength of the stem are
cssential attributes. The numbcer of male and femalc flowers, leave shed per day, and the number of sceds
produccd arc non csscntial attributcs.

b) Hormoncs :- The changes that occur in plants duc to the scarcity or abundance of hormoncs.
Herc the essential attributes arc numbger of flowcers, length of growing regions of plants (stem and root)
and the size of fruits. The non cssential attributcs arc the coulour and size of flowers and numbxcr of petals
in flowcrs. Now wc pass on to the next step of pcdagogical analysis.

Step - S Pre-planning of Examples.

Now you should sclect the appropriatc cxamplcs including familiar cxamples, positive >xamples
and ncgativc cxamples. The familiar cxamplcs for then plant growth arc germination of secdls and its
further growth , the growth of ncw buds , when the main stem is damaged. A positive cxampl can be in
the form of germinating sceds in a laboratory scuting. Ncgative cxample for plant growth arc fertilization
and prunningof plants. So your should thoroughly plan thc cxamplcs to make clcar the concept.

In the casc of hormoncs familiar and positive cxamples arc thosc which arc uscd to flowcring of
plants, and to cmerge roots on plants. Ncgative cxamplcs are pesticides.

Step 6 Anticipation of problematic situations

At this stage you should identify all the situations in which the concept is further applicd. Our
context of plant growth has application on various scttings such as cultivation of agricultu-al plants,
flowering plants, and the plants cultivated for other purposc. The term hormoncs have applicition to the
ficld of agriculturc, human development and medical scicnce. Now we shall pass on to the neat step in
pedagogical analysis,

Step 7 Pre-Planning of mediators

At this step you should plan the various mcediators through which lcarning of the concept can be
madc. The suitable mcediators for tcaching the concept above plant growth and experiments on sced
germination and its further growth, root formation on onion bulbs ancccdots on hugc giant trees and
providing rcal lifc scttings to know that diffcrent kinds of plants will grow to different sizc. Hormonal
influcnce on plant growth also can be developed through the experiment as the chicf mediator.  Experiment
can be conducted with the removal of extra provision of certain hormoncs to plants. Influcnce of normoncs
on animal also can be utilized in this regard.
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Step 8 Anticipating possible errors and developing preventive measures.

‘The possible crrors while lcarning plant growth arc the following.
)] All kinds of plants grow at the same rale regardless of scasonal and pcographical considerations.
You should give different examples to make the difference between  the difference in growdh of plants
with regard 10 ils specics, scason and geographical peculiaritics.
) Hormoncs can be used at any time of plant growth. The function of cach plant hormone and the
amount of which to be usc at the time could be made clear to your students. You should also gn ¢ them
dircctions that naturally addition of hormones is not nccessary.
Check your progress. 1

What are the steps in analysing the pedagogey of chemical co ordination in nlants.

Note  : a) Space is given helow to write your answer;
b) Compare your answer with the one given at the end of  this unit.

2.2.2 Environmental pollution

We have alrcady discussed onc illustration of pedagogical analysis. Now Ict us try 1o analyse the
topic cnvironmenial pollution of tenth standard biology. We shall proceed through the ssmilar steps of the
previous example,

Step 1 Metacognition

Testing the existing cxpericnee of pupils is the first activity to be done in this regard. The pupils
may have previous knowledge about various pollutants. and human involvemcent in the biosphere. You
could usc probing questions, verbal cxplanations, diagrams of biosphcre destruction and news paper
articles on pollution for cognising the existing information.

Step 2 Teaching strategy

Environmental poliution is a ficld study type lession. So the teachiag should involve survey.
obscrvation, investigation and analysis of various pollutants and human involvement which leads to
poliution,
Step 3 Content Analysis

A thorough rcading of the grven content of the topic will help us to identify the hidden concept

We should identify the following concepts.
H Environmental pollution causes destruction of biosphere.
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) Various pollutants amd human invasion lcads to pollution.
Step 4 Analysis of attributes

At this stcp you should analysc the identificd concepts into sub concepts or attributes. The first
concept identificd is cnvironmental pollution causcs destruction to biosphere. Now lct us cxamine the
csscntial and non csscntial attributcs of concepts.

1. Essential attributes are pollutants such as lcthal gases, pesticides, detergents, chemical, plastics
and ionising radiations, production and dispcrsal of pollutants (for cxamplc Icthal gascs arc byc
products of our industrics, which dispcrse through air) and the Icthel cffects of pollutisn such as
diffcrent discases, destruction of animal and plant communitics, destruction of buildings a: d scarcity
of purc water and air.

The non csscntial attributes are the scientific formulas of pollutants, the amount of arca polluted,
the number of animals and plants cffected.

The sccond concept identificd is human invasion lcads to pollution. Let's cxaminc the attributcs
arc as follows.

2) The csscntial attributes arc as follows

a) Naturc and typc of human invasion - such as destruction of natural resources, production of Icthal
chemicals, construction of dams, improper dealing with industrial and biological wastcs.

b) Arca of invasion - here area rcferred to the total arca affccted and the type of arca whetacr it has
dircct cffcct on air, land or watcer.

<) Amount of invasion - Thc amount of human involvement is another attributc. Say for exanplc onc
inan smokcs 10 cigarctics a day and almost 40% of the world population arc smokers. So altogcther
the smoke rclcascd to the air cveryday is in huge amounts.

The non-cssential attributes arc the number of cmployces working in the industrial sccior, their
wagc conditions, thc numbcr of shops sclling cigarctics, ctc.

Step 5 Pre planning of examples

Now wc pass on to the fifth stcp in which you should sclect appropriate examplcs involving
familiar cxamplcs , positive examplcs and ncgative cxamplcs.

The familiar cxamplcs for cnvironmental pollution should be sclected from our own locality

Positive cxamplces arc land pollution by pollutants such as plastics, mctals, industrial wistes, and
biological waste, air pollution such as Bhopal tragedy and Acid rain at many placcs of Europe :'nd holcs
in ozonc laycr also can uscd as positivc cxamplcs.

Dcforestation, hunting and destruction of differcnt animals changing of paddy ficlds, and back
watcrs to land arc non-cxamplcs or ncgative cxamplcs.

Step 6. Anticipation of problematic situation

At this stage you should identify the situations in which the concepts can be further applicd. The
context of pollution have application to the ficld of agriculturc, industry, hcalth and sanitation, co mmunity
lifc and cducation. It also has further application to the [iclds of conscrvation of naturc and natural
resources, and deforestation. Now we pass into the next step of pedagogical analysis.
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Step 7 Pre-Planning of mediators

made.

At this stcp you should dcterminc the mediators through which l:arning of concepts can be

Survey on various pollutants, survey on the naturc of pollution at y»ar locality, project work on

cnvironmental pollution, ficld trips to polluted arcas, and anccdotes on harmful cffects of pollution at the
diffcrent parts of the world can be used as cffective mediators.

Experimental studics on the cffect of pollution on biosphere also is an cffective mediator. Now

wc pass on to the final stcp of pcdological analysis.

Step 8 Anticipating possible errors and developing preventive measures.

You may havc think of possiblc crrors, that may occur during the lcarning of the content at this

stage. Lect's scc what arc thosc crrors and how do wc prevent such crrors.

1.

Onc may think that if [ put a plasitc bag on soil, it will not dcstroy the texturce of soil, as bag is very
small when comparced to the soil mass.

You must remind pupils through cxamplcs, that such 'oncs' unitc togcether to put hundreds of
kilograms of wastc matcrials to the soil.

Another crror may be at the point that fertilizers and pesticides arc cssential for agriculturc. Of
coursc they arc cssential but the amount to be uscd, how to usc ard when to usc arc highly
significant as far as pollution is conccrned. You could prevent this crror by high lighting biological
control of pest, and natural framing of crops through discussion.

These may be the possible crrors that may happen while lcarning the zontent.

2.3. LET US SUM UP

1)
2)

In this unit we have discussed two illustrations of pcdagogical analysis.

Chemical Co-Ordination in plants.
Environmental pollution.

Check your progress - possible answers.

L

1)
2)
3)
9
5
6)
7
)

The steps in analyzing the pedagogy chemical co-ordination in plants are

meta cognition

Teaching strategy

Content analysis

Analysis of attributes

Pre - Planning of examples

Anticipation of problematic situations.

Pre-planning of mediators and

Anticipating possible errors and developing preventive measures.
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ASSIGNMENT QUESTION

Analysc the pedagogy of the following sccondary Ievel biology topics.

1) Nervous Co-Ordination in man.

2) Pest control

3) Photosyvnthesis

Note No space is given for writing your answer. So you would prepare your caswer in

separate sheets.

SOURCES

Falk.D.(1971) Biology Teaching methods. New York: John Wiley & Sons Inc,
Schwab, J.J. (1965) Biology Teacher's Handbook. BSCS, new vork : John wiley & sons Inc.

- Waston, N.S. (1967) Teaching science Creatively, London: W.B, Sauners & Co.

11) Anticipation of crrors that may happen while lcarning will help the teacher to develop preventive
mcasurcs will in advance. so that she could Icad her students towards correct Icarning,
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BLOCK 4 . .
INSTRUCTIONAL STRATEGIES IN BIOLOGY

Unit - 1 Concept Attainment Modcl

Unit - 2. Advancc organizcer Modcl

Unit - 3 Biological Scicncc Inquiry Modcl
Unit - 4 Cognitive Growth Modcl

Unit - § Group investigation Modcl

Unit - 6 Mastcry Learning,
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BLOCK -4
INSTRUCTIONAL STRATEGIES IN BIOLOGY

BLOCK INTRODUCTION

Aficr sccing the method of analyzing pedagogy, now it is time to know the major inseructional
stratcgics possiblc in biology.

This block deals with appropriatc instructional statcgics in biology, ccrtain tcaching modcls arc
discusscd in this block in order to understand the suitable modcls for tcaching biology. A Modcl of
tcaching is a plan or pattcrn which can be uscd to design curricula, instructional matcricls and to guide
instruction. A modcl of tcaching aims at the improvement of instructional cflectivencss.

There arc six units in this block, cach dealing with a tcaching modcl in dctail alon, with the
illustration. They arc unit 1 concept attainment model of tcaching, Unit 2 advancc organizer mi+icl, Unit
3 Biological scicnce inquiry modcl, Unit 4 Cognitive growth modcl Unit 5 group investigation modcl and
unit 6 Mastcry Icarning.

Each modcl has structural dctails such as syntax, Social system, Principles of rcaction, and
support system . Syntax of the modcl compriscs of the phascs of model. Each modcl has diffcrent phascs.
Social system describes the rolc of students and tcachers. Principles of reaction explain the procedure by
which {cachcer dcals with the rcactions of the students.

Support systcm dcals with the usc of other tcaching aids, human skills and tcchnical facilitics
rcquircd for the instruction of the modcl.

Along with these details application and cficets of cach modcl also arc discusscd.
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UNIT 1 : CONCEPT ATTAINMENT MODEL

Contents

1o Objcctives

It Introduction

1.2 Concept attainment modcl

1.2.1  Concept altainment meaning,
1.2.2  The modcl of tcaching,

1.2.2.1 The naturc of concepts
1.2.2.2 Rolc of the tcacher

1.3 Tvpes of concepl attainment model.

1.3.1  Reception - oriented model
1.3.2  Sclection - oricnied model
1.3.3  Unorganized materials model

1.4 THustrative lesson on concept attainment model
1.5 Let us sum up.

10. OBJECTIVES

We all use diffcrent models of tcaching in our daily tcaching, You also know thal cach model of
teaching is used in specific situations. Tn this unit we will sce the details of concept attainment model of
tcaching. At the end of this unit vou will be ablc o

wterpret the meaning of concept attainment

identify the goals of the (caching model.

idenlily the procedure of using concept attainment modcl.

develop a positive attitude towards concept attainment model of (caching,
apply concept attainment modcl of tcaching in the class room.

* % ¥ X

1.1 INTRODUCTION

A 'Concept' is familiar tcrm for us, but the term concept attainment may be new one  In this unit
you will sce the different aspects of concept attainment . This model of tcachinhg s proposcd by J,
Brunncr, He proposcs this modcl to develop a concept by prescribing its examples and non-examples.
This unit also includes the cssential clements of the model, application and ¢!fects of the model. So, as
teachers, all of us should undcrstand the cssential aspects of the concept attainment moded, the details of
which is given in this unit.

1.2 CONCEPT ATTAINMENT MODEL

This modcl belongs 1o the information processing family of models. This family includes models
that help students to process information reccived from their environment. This model includes methods
and theorics which arc specifically helpful to processing information. Now et us sce the mcaning of



-74-

concept attainment.
1.2.1  Concept attainment - Meaning

The major function of schooling is hclping children to Icarn concepts cfficicntly, Concept as you
know is an idca constitutcd by facts. Thc Icarning of anything involves thinking, so also the . :arning of
concepts.  Brunner, ct.al. discribes thinking as catcgorizing. Let us scc an cxample to siaderstand
catcgorizing,

A tcacher is trying to tcach about mammals. Hc presents the major characteristics of mammals.
Then he gives list of animals and asks the students to choosc thc mammals from the list. They arc able
to point out thc mammals by grouping thc animals into diffcrent groups bascd on the characteristics.

This catcgorizing involved identifying and classifying of itcm on the basis of ccrtain critcria.
Such catcgorizing lcads to concept formation. In the above cxample the concept is that of raammals.
Thus in genceral, catcgorizing means undcrstanding a concept, which is the first step of concept attainment.
Concept attainment mcans identify concepts by all its details and ablc to describe it in onc's own words.
1.2.2 The model of Teaching

The concept attainment modcl of tcaching considers mainly two aspects :

i) The nature of concepts, and
i) Thinking proccss to lcarn concepts

First of all we shall discuss the naturc of concepts.
1.2.2.1. The nature of concepts

You know that structurc of knowledgc is compriscd of concepts. Burnncr suggests five clements
for any concept. Let us scc them onc by onc.

i) Namc : [t is a term standing for the concept ic name of the concept, Fruit, bird, vehicle,ctc are
names.
ii) Examplcs: This rcfers to the positive and ncgative cxamples of the concept. For concept i, tainment,

rccoginition of positivc cxamplcs and distinguishing them from ncgative cxamplcs is nccessary. Supposc
wc put an array of mangocs of samc varicty, but onc or two apples and orangces also arc plac:d among
them. Herc applc and orangces arc, ncgative cxamplcs for the concept of 'Mangocs'. The next clement is
attributcs.

1ii) Attributcs : Atributcs mcans common characteristics or featurcs of an object. Thesc attibutes
help us to identify such objccts and classify it into a particular concept. Say for cxamplc we say orangc,
mango, applc and grapc arc fruits among thc group of potato, cabbage, beans and radish. Here we
identify certain common or distinguishing or cssential charactcristics of fruits, which help us to attain
the concepts of fruits such as flcshy, swect, changes colour whilc ripe ctc. So concept attainment involves
distinguishing csscntial attributcs from non-csscntial oncs. Now we shall scc the next clemen:.

iv) Attributc Valves : Each csscntial attributcs have a range of valve in itsclf, which iclp us to
distinguish it. Thc colour of applc has a rangc of valves from green to ycllow, golden to red ¢, To say
it is ripc and catablc. If these colourcs had not appearcd, we consider them as uncdible. So, colour shape
sizc and any other attributc of objccts may vary between a range.  And this range is referred to as the
attribuic valvces.

Now wc pass on to the final clement of concepts.
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V) The rule :- A rulc as you know is a definition or statcment of a concept.  Say for
example, Fruits arc fieshy juicy and cdible is a rule of the concept 'Fruit,. The rule ivolves towards the
cnd of the concept attainment process and it indicates all the cssential attribulcs of a concepl.

We have already discussed the live clements of a concept and now we shall have look at the
dutics of a teacher while presenting a concept.

1.2.2.2. Role of the teacher

We have alrcady scen that attributes play an important role in distinguishing onc concept from
another  The difference in combination of attributes help us to distinguish between orange and apple.
Here your rolc is to identify all the five clements of the concept. Among these clements we should first
identify the essential attributes and differentiate from the non-cssential attibutes  Then carefully choose
the positive examplcs, which should include all the essential attributes. Somc: ncgative examples also
should be sclected. You should take care to climinate all the unnccessary or noisy information from the
cxamples. These examples should be designed in such a way that all the cssential attributes wall be
clearly present in them. You should sclect some additional examples also to facilitate the concept attainment
process.

Il you want to check whether pupils attain the concept you should ask them 1o describe the
concept in terms of their essential attributcs, to distinguish between examples and non examples and to
generate their own examples. If they are able to do these. we should decide that they have attained the
concept,

Ttis the role of the teacher to determinc the appropriate thinking strategy for concept attznment,
we shall have a bricl discussion on this in the next sub-scction,

Check your progress - 1
Trace out the role of the teachers in analysing the five elements of a concept.

Note a) Space is given helmy to write your answer;
b) Compare your answer with the one given at the end of  ikis unit.

1.2.3. Thinking strategies for concept attainment.

Here stralegy means (he decision making activity o altain a concept. We: should follow certain
thinking processes, which is termed as decision making, Such thinking stratcgics arc always different for
dilTerent types of concepts. In simple terms, thinking strategy means the various activities that are dong
by an individual to lcarn a concept meaningfully. Say for cxample the concept of weight difference of
different object can be attained using different activitics such as (i) comparing weight of onc ohject with
all other objects | or (ii) find out the weight of cach object and understand the difference or iiiy Comparing,
the weight of cach item with a standard weight.
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‘These are three thinking strategics, which help a lcarncr to attain the concept. Thinking strategy
can be different from concept to concept and Icarner to learncr.  In concept attainment (ciching two
Icarning conditions arc in usc. namely reception and sclection. Let us sce what they are,

Reception conditions :- In this condition tcacher provides cxamples of a concept, by marking (i -:m 'yes' or
'no’, depending on the presence or absence of the concept in the example. (Here 'yes' stands 1or positive
cxample and ‘'no' for negative cxample). Here pupils' effort will be minimum as they have to receive what
is given by the tcacher. Say for example teacher decided to teach the concept tap root system. She may
provide examplcs of tap oot sysiem and fibrous root systcm marking 'yes' and 'no'- respectively.
Differentiating between the two will be then casy for the pupils.

Sclection conditions :- It is, as the name indicatcs, sclecting positive and ncgative example:. ('yes' and
'ng") from a group of cxamples which are not marked as 'ves' or 'no’ Here pupil have to select cach
example and should inquire whether it is positive cxample, tcacher may give some plants to ker pupil to
attain the concept of tap root system. The plants given as examples arc both with the tap root system and
fibrous root sysicm. So pupils have Lo inquirc on cach example by matching it with the cssentia ttributes,
in order to identify it as a positive or ncgative example.

Learning activity 1

Give one instance each for selection and reception learning conditions.,

Note @ a) Space is given helow to write your answer;

‘The reeeption strategy will help us o teach the clements of concepts well. But if vou want vour
pupil to apply their own initiation and control, sclcction strategy is uscful. And of coursc a third condition
for 'rcal lifc unorganized data’ will help the pupils o transfer concept theory in to real life sitatuations
Now we pass on to the application and cficcts of this model of tcaching,

1.2.4 Application of the model.

Now lIct us tracc out the various applications of this model. The various applications arc as
follows.

| ‘The model is applicable to all age levels and grade levels. The reception model is more ady 2ntageous
for clementary learning and the sclection and unorganized matcrial model arc better for sccondary
and higher levels.

2 This model helps inductive carning,

3 This model is also used as an effcctive tool for cvaluation. Tt helps us to determine whether
students have mastered the ideas that arc alrcady taught to them,

4 I'misi< also helpful to encourage inquiry in students.
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Thesc arc the major application of concept attainment model of tcaching.
Now we shall sce the effects of concept attainment modcl.
1.2.5 Effects of concept Attainment Model of Teaching

We have adopted this modcl to obtain certain specific instructional cffects. This model is designed
for instruction on the naturc of concepts and on specific concepts. So this will help the students to
analysc the concept in all its dctails. Along with it, the modcl cncourages students to improve their
thinking stratcgics and to dcvcloping awarcncss in altcrazsive perspective of Iearning concepts.
These arc the cffects of concept attainment modcl of teaching.

Check you progress - 2.
List out the major application and effects of concept attainment model of teaching.

Note : a) Space is given below to write your answer;
b) Compare your answer with the one given at the end of  this unit.

..........................................................................................................................................................

13 TYPES OF CONCEPT ATTAINMENT MODEL

There arc three types of concept attainment tcaching modcls namely reception oricnted, sclection
oricnted and unrccognized matcrial model. Each modcl involves Syntax, social system, principlcs of
reaction and support systcm,

1.3.1 Reception oriented Model of concepts Attainment.

This modcl has three phascs, Ict us scc them onc by onc. The portion of the modcl is terms as
syntax.
Syntax : This involvcs three phascs.
Phasc-I Prescatation of data and identification of concepts.

You should arrangc thc cxamples and non-cxamplcs (in which thc attributcs of the concept will
not be present) in such a way, that the pupils should be able to identify the attributes and thercby the
concept. Let us sce an example. Teacher is trying to develop the concept petals of a flower. Teacher

informs his studcnts that ccrtain passages arc given on the basis of a concept in his mind. Somc cxamplces
arc markced 'yes' and others marked'no' on the basis of whether the concept is present or not in the cxample.

Example - 1

'Yes' A part of flower which is thc most attractive part of garden pli 1.1s.

Examplc -2.
'No' Lcaves, fruits, tubcrs, and stem of plants have various uscs and have
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cconomic importance according to the demand.

Example - 3
'Yes'  They appear in beautiful colours. But thosc at night arc usually
whitc in colour. The only function is to attract pollinating agenits.

Examplc - 4
'No' The scpals arc un attractive in colour and shapc, but have an
important rolc to play by supporting othcr parts of the flowcer.

From thesc cxamplcs, your pupils should be able to identify the concept in your mind, as the
pctals of flowcrs.

Phase II Testing Attainment of concepts

In this phasc you should present unlabeled cxamples and ask the students to identify the correct
cxamples. Then they arc directed to develop cxamplces of their own. This will help the child to get
confirmation about thc concept.

Phase 111 Analysis of thinking strategies

Al this stage your students try to analysc the thinking stratcgics uscd to attain the con .cpt. They
thcmsclves should test and verify which strategy is appropriatc and at what time. Hcre stratcgy stands for
the mcthodology by which onc could attain the concept casily. ( We have alrcady discusscd thiis in sub-
scction 1.2.3),

Social system ;- This describes your rolc in teaching with reception model. You should sclect the concept
first, thcn organisc the matcrial into positive and ncgative cxamples and put them in scquential ordcr.
Whilc designing the cxamples, you should take atmost carc to makce clear the attributcs of the concept.
You should also rccord students responscs and provide  additional information if requircd.

Principles of reaction :- This part of thc modcl describes how you should rcact to the responscs of the
students. You should give a supportive cnvironment for students, while you arc tcaching with rceeption
modcl. You should hclp the students to test their thinking strategics and cncourage them to attcmpt
various stratcgics, for the attainment of the concept.

Support system :- This part of the modcl describes the additional supports and aids nccessary {1 tcaching
through thc modcl. Conccpts arc cmbedded in concept attainment Icssons. So the student's role is to
attain the hidden conccepts, with the aid of positive and ncgative cxamplces. The students arc also dirccted
to notc down the attributcs of thc cxamplcs given to them, Hence well-chosen cxamples will be the
csscntial supports for this modcl.

This is the structural outline of rcception - oricnted model.
Check Your Progress - 3
Briefly describe the different structural aspects of reception - Oriented model.

Note  : a) Space is given below to write your answer;
b) Compare your answer with the one given at the end of this unit.



1.3.2.Selection Orierted Maodel of Teaching.

The selcction Oriented model is similar to that of reception model in many respects, but there are
differences in some respects of phase T of the model. The differences arc as follows :

) In sclection model the examples are unlabeled.

(it) The students should enquire into the cxamples to know whether, it is ‘ves' or 'no'
(i11) | It is the duty of the students (o scquence the examples.

(iv) Responsibility for concept attainment and attribute tracking is i the hands of the student's

Suppose for example, the teacher is going to develop the concept of fic- ay Truits. So. a varicty of
Meshy [ruits such as mango, applc, papaya clc. arc provided along with cashew riut and beans as unlabeled
cxamples. Then the tcacher asks his students to identify the concept in her mird from the given objects.
By comparing the important characteristics (here essential attributes) of the given examples, the students
could identify that many of the examples belong to one group (i ¢ here fleshy fruits).  So. in order to
understnd the correctness of their conclusion, students take cach example and categotrisc it as a positive
example or negative example. The teacher will say 'yes' or *no* according to the correctness of students’
claims. By the end of this process, students will be able to identify the concept w.nd cssential attributes so
as to facilitate concept formation. Finally the tcacher can introduce the name cf the concept.

Phasc IT and 11T arc similar to the Reception Oriented model.
1.3.3  Un organised materials Model.

We have alrcady mentioned what is unorganized materials model. Here she student's are exposed
to rcal Jife situations or to unrccognized (un arranged, unlabeled) data. The syriax of the model has only
two phascs. Phasc I description of concept as it is uscd.

In this phasc the students' arc required to locate and label concept. The should also identify the
attributes of the given concepl.

Phase 11 Evaluation of concept. In this phasc the students have a discussion on the adequacy and
appropriatcness ol the concepts used. They should also compare the examples with other data to check
the appropriateness of the concept.

The social system, principles of Reaction and support system are simils « (o that of the reeeption
modcl. ‘

Unorganized material model is usually uscd for the instruction of adult J:arners. So the lcarning
task should be in the form of assignment questions or sclf work cxcrciscs. Individual students can work
on such questions by collecting data from all available sources. Because these onta are spread out in all
these all sources, they are unorganized. Hence it is called as unorganised ma.orial model.  Each one
should analysc the data obtained from various sources and conclude their findir gs as a concept

A sample assignment title for this model is as follows
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“T'he usc of biological control as a means of pest control’

Belore we pass on 1o the illustrative modcl check vour progress in this unit,

Check your progress - 4
Bring out the difference between selection model and un organised material muodel.

Note a) Space is given below to write your answer;
b) Compare your answer with the one given at the end of  this unit.

1.4 ILLUSTRATIVE LESSON ON CONCEPT ATTAINMNET MODEL

You should listen to the audio for the illustration for the reception - oricnted concept attainment model.

The lesson was on the reception - Oricnted model of concept attainment.  You may have noted
the different phases of the model in illustration. Phasc 1, ends at the point where the pupils correctly state
the concept. Phasce 1 begins at the point where the teacher presents unfabeled examples and ends with
the pupils' own examples  Phase HI begins at (the point where pupils explain how they und'erstond the
concept.

1.5 LET USSUM UP

In this unit we have discussed the important aspects of concept attainment modcl of tcaching,
Concept attainment means identifying concept by all its details and becoming able to descritae it is one's
own words. We have also scen the nature of concepts in terms of its name, cxamples, attributcs, attribute
values and the rule. Teacher has to play an important role in this concept attainment. ‘Iwo thinking
stratcgics such as that for reeeption conditions. and selection conditions, were also discussed. Reception
model of concept attainment has three phases. Phase 1 is presentation of  data and identification of
concepts, phase IT testing attainment of concept. phase 1 analysis of thinking strategics. We have also
discussed selection and unorganized material model of concept attainment. This model helps the instruction
ol concepts, develop thinking strategics of students and lets them know about alternate ways of lcarning
a concept.

Check you progress - Possible Answers
1. Teacher has to identify the five elements of a concept and identify both essentia: and non-
essential attributes. Teacher has to plun suitable examples, (positive and negative) additional

examples also should be plunned to facilitate concept attainment .

2. Concept attainment madel helps inductive learning.  This will also encourage ing.airy.  This
maodel is also used as an effective tool for evaluation.

The effects of this model are that »
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It improves thinking strategies of students.
Helps to develop concept building strategies, and
Helps to develop an awareness on alternative ways of learning conceplts.

Reception oriented model proceeds through syntax, principles of P-action, social system and
support system. Syntax has three phases, Phase I presentation of data and identification of
concepts, Phase 1l testing the attainment of concept, and phase Il analysis of thinking strategies.

In selection model examples are unlabeled, but pre arranged. Stude.its should identify positive
and negative examples. In unrecognized material model, un arrang < d and unlabeled data are
given. Students should locate and label the concept. They should lso discuss the adequacy
and appropriateness of concept using other data also.
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UNVi -2 ADVANCE ORGANISER MODEL

Contonts

2.0 Objectives
2.1 Introduction
2.2 Advance organiscr meaning,

2.2.1  Advance organiscr model of tcaching
23 Advance organiser modcl of tcaching
24 Illustrative lesson of advance organiscr model.
25 l.et us sum up.

2.0 OBJECTIVES

1 1 1 ~ P ~ . b - e

in this unit another modet of tcaching that could be used in hiology classes name = fadvan.

orpan er’ modet is discussed. This also inclndes various aspects of the teaching model and an illustratne
mode! of advance organizer tcaching, At the end of this unit you will be able (o

slale the meaning of advance organizcr.

identify the goals of the tcaching modcl

identily the procedure of using this modcl.

develop a positive attitude towards advance organizer modcl of teaching,
apply advance organizer model of tcaching in the class room.

* O X X X

2.1 INTRODUCTION

"Advance organizer' may be really a new term for vou.  In this unit you will sce th> dillerent
aspect ol advance organizer. This model is proposed by David P Ausubal, Ausubal put lorth his mode!
ta hety o convey large amount of information as meaningfully and cfficiently as possible. 1 is modet
ame o srengthening student's learning ability. 1 is essential - for teachers (o understand (ae varions
aspect on advance organizer to improve the lecture (ype presentation. 'The details of advanc . arpanivzer
and thtenching model are the following,

2.2 ADVANCE ORGANISER MODEL

We have already discussed the concept attainment model of teaching. Advance organizer model
also e ngs to the information processing, famuly ol teaching model. Before we po into the detanls of the
madel - o should first of all discuss the meaning of advance orpanizer

2.2.1  Advance Organiser - Meaning

Advance organizer are introductore matericls present ahead of the fearnimg (ask wh o h nm o
relate 1+ coneepts with the alrcady developed concepts. 1t acts as a bridge hetween the alrear s learned

materia and the new malerial to be learned The advance organizer may he concepts lerms, and ay oropriate
sty ons

Supposc. for examplce. you want vour students (o acquire information about the food (Fain You
will noi present the matter directly to the students. Instead of that you will say about differer. (vpes ol
animals and their feeding habits and the catcgories of herbivorous. carnivorous and omnivorous animals
All thes > things we refer to as previous knowledge tha tare neeessary 10 learn the new material drushing
up of th. se previous knowledge help your studenis 1o internalize the new and additional information  So
in simp - terms advance organizer s the bit of imformation which is alrcady familiar Tor Ieinners and
presente 1 ahead of noew information '
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Ausbel proposcd two types of advance organizers on the basis of faniiliarity of students with the
material. They arc expository and comparative advance organizers.

Expository Advance Organiser

Expository organizcrs arc used with unfamiliar material. Hcre a jencral outlinc is given as
advance organizer. Say for example if we want to instruct about groups of .recs, first of all begin with
kinds of forests, then sub-forest, different types of trees and plants and the iand area in which specific
trecs are scen.  Then only you should introduce group of trecs. Here the expository advance organizer
help to introduce un familiar information in a deductive manner.

Comparative advance organizer

This is uscd mostly with relatively familiar material. They aim at in cgrating new concepts with
the alrcady existing concepts. They arc also designed in such a way to discriminate between old concepts
ic, by exploring its similarity and diffcrences.  Supposc you arc going to teach respiration in man you
could usc comparative advance organizer in this regard. Respiration in fishes is familiar to students.
which could be uscd to cxplore the details of respiration in man, compared »v:th that of fishcs.

Ausubel proposed advance organizer to increase the effectivencss of l.:ctures and thercby promote
mcaningful learning. And according to him, an introductory portionn in the form of advance organizer
is essential for meaningful verbal lcarning,

Now we pass on to the details of the model.

Check your progress 1

Write the differences between expository and comparative advar._¢ organizer and bring out
the meaning of advance organizer.

Note : a) Space is given below to write your answer; _
b) Compare your answer with the one given at the end o;  this unit.

2.3 ADVANCE ORGANISER MODEL OF TEACHING

Now we shall discuss the various aspects of advance organizer model of teaching. The structural
details of the model is the same as that of the concept attainment model such as syntax, social system,
principles of rcaction, and support systcm Let us discuss onc by one.

Syntax : The advance organizer model has three phases.
Phase I Presentation of advance organizer
At this phasc you should present the advance organizer. First of all you should explain the aims

and objectives of the lession. This is helpful to get students' attention and help them to facilitate meaningful
lcarning,.
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Then you should present the advance organizcr. While presenting the organizer yo should take

carc of the following aspects.

n You should not confusc the organizer with your dailv lesson introduction.

(i Determine whether it is expository or comparative in which the essential features of the concepl

would be pointed out. The presentation of the organizer should be short.
ity The cssential attributes should be high lighted.
(iv)  Examplc should be used to explain the attributes
(v)  You should repeat many times the new or special terminology.

(viy 'I'he awarcncss of learner's prior knowledge would be prompted, to develop the necesse 1y cognitive
structurc of the student. These arc the activitics to be performed by the teacher in phase |

Now we pass on 1o the phase 11
Phase 1 Presentation of learning task,

‘The actual learning material is presented at this phasc in the form of fectures. discussion, lims
experiments or reading. You should take care of two tasks at this phase. They are

0) to maintain students atiention and
(1) the logical organisaion of lcarning matcrial.

Various techniques such as discussions. films, and experiments will be helpful to maint in students’
attention,

Now we, pass on (o the third phase of the model
Phase HI strengthening cognitive organization

AL this phase you could test the relationship ol learning material (o the existing ideas Yo
should do four activitics in this respect. Fhose activities are as follows -

a) Promoting interrogative reconciliation
b) Promoting active reception learning
c) Principlc Approach to Knowledge

& . Clarification.

Intergative reconciliation means intergration of new information with the existing cognitiv @ structure
You should adopt scveral wavs to facilitate reconciliation. They arc.

(i) (o remind students of the idcas presented

() 1o ask the students to give the summary of major atrributes of new lcarning material
(1) to repeat definitions precisely and

() to ask the students to bring out the dilferences between different aspeets of the material

You could promolc the active learning also using some aclivitics. 1.t us see some of those

(i Asking students 1o describe. how the new material is related (0 the existing knowlecise
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(ii) Asking students to give additional examples.
(iii) Asking students to give the essence of the new material in their owr. words.
(iv) Asking the students to cxamine the matcerial from alternative points of vicw.

All these activitics arc donc by the students after recciving the material from the teacher hence it is
reception learning though it is actively done.

T‘idfrinciple approach to knowledge can also be promoted in this :uodel. In this respect, you
should, the students to recognise assumptions or inferences of the learning :.atcrial. And also to judge
and challenges these inference.

(;I?riﬁcation of various aspects should be done by the teachers. Siudents should have doubts
about gddmonal or new information or application of any idea. At this stage you have to give response
to clagfy 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 important elements of the syntax of advance organizer model . teaching.

Note  : a) Space is given below to write your answer;
b) Compare your answer with the one given at the end of this unit.

Role of the teacher

As a teacher you have to play some very important roles. The most important role is to devclop
the advance organizer. While developing an advance organizer you should identify the concept in the
new learning material, At first you would be thorough with the new learning matcrial and its organisations.
You must decide the sequencing of information in the given subject area. T ¢ similaritics, differences,
cssential attributes and examples should be sclected suitably. While develo; ing  the Icarning material
you should consider the expericnees and intcllectual background of your students. And at the final stage
you must give cnough support (o your students so that they could internzlize the new information
mcaningfully.

These are some of the important points that you should bear in n.'nd while teaching using
advance organizer model. And now we shall pass on to the social system of the 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 differcntiate 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 questions and comments. The success of this model depend on the
lcarner's desire to integrate the new information with the cxisting knowledge and on the nature of your
presentation and organization of material,
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Check your progress 3
Explain briefly the role of teacher in advance organizer teaching model

Note a) Space is given below to write your answer;
b) Compare your answer with the one given at the end of  this unit.

...........................................................................................................................................................

Principles of Reaction

The teacher's responses to the learner's reaction will be directed for clarifying the meaning of new
.learning matcrial. Differentiation between the aspects should be made clear. The reconciliation of new
information with the existing information also is very important. This will helps your studeats to develop
acritical approach to knowledge. Here also students have the initiative role in learning the ucw material.
Now we shall pass on to the support system of the model.

Support system

We have alrcady discussed that a well organised material is the back bone of this model. So the
maicrial it sclf is the support requirement. The advancc organizer uscd for the meaningful learning of the
information is developed in such a way that it will intcgrate with the existing knowledge, thc success of
which depends on the relationship between the organizer and the content.

Application of the model
The various instructional application of the model are given as follows.

(I)  The advance organizer model is useful to instruct systematically the key ideas of a topic in a step
* wise manner.
(2)  This is helpful to increase learner's factual information.
(3)  You should teach the skills of effective reception learning. The students should apply this techniques
by their own.
(4)  Advance organizer is useful for the presentation, rencwal and clarification of ideas or .nformation.

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 strengthening of

conceptual structures and meaningful assimilation of concepts and ideas. Ausubel also poirts out that it
helps to foster inquiry and precise thinking habits.
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2.4 ILLUSTRATIVE LESSON OF ADVANCE ORGANIZER MODEL.
You should listen to the audio for the illustrative lesson of advance orga:tizer model.

You may have notcd the different phases of the model in the illustration. FPhase I ends by stating
of food chain' by the teacher. Phase II begins at the point where teacher starts describing the details of
food chain and ends at the point where teacher concludes the description of food crain. Phase III begins
at the point where teacher demands for examples from students.

25 LET US SUM UP

In this unit we have discussed the important aspects of advance organizer model of tcaching,
There arc two types of advance organizers, namely cxpository and comparative advance organizer. Advance
organizer is the matcrial given at the beginning of a learning task, in order to link the new idea with the
cxisting idcas.

The syntax of this model has three phascs

Phase I Presentation of advance organizer
Phase I 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 model depends on the presentation and organization of the material.

The model is helpful in the instruction of large classes. Systamatic instrvction should be given
systematically using this model.

This model helps to the strengthening of conceptual structures and mearingful assimilation of
concepts and ideas.

Check your progress : Possible answeres

1) In expository organizer a general idea is given as advance organizer, Un ;amiliar information
is deducted from the general idea in expository organizers. In comparative organiz:r a familiar example
is used for the instruction of unfamiliar information.

2) The syntax of advance organizer model have three phases. Phase I is presentation of advance
organizer, Phase Il presentation of learning task and phase I strengthening cognitive organization.
There are four activities in phase IIl. They are integrative reconciliation, active reception learning,
principle approach to knowledge and clarification.

3) Most important role of the teacher is to develop the advance organizer. Information should
be sequenced according to its importance. At the final stage of learning, teccher should support
students to internalize the new information.
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UNIT -3 BIOLOGICAL SCIENCE INQUIRY MODEL
Contents
3.0 Objcctives
3.1 Introduction
3.2 Biological science inquiry modcl.

32,1 Inquiry - meaning
3.2.2  How to develop inquiry attitude

3.3 The model of tcaching

3.4 Hlustration of biological sciencc inquiry model
33 Let us sum up.

3.0 OBJECTIVES

Another model of teaching which is useful for tcaching biology is biological scienc: inquiry
model'. This unit will give you the important aspects of teaching model. This also includes an illustrative
modecl of biological science inquiry tcaching. At the end of this unit you will be able to :

interpret the meaning of biological scicnce inquiry.

identify the goals of the teaching model.

identify the procedure of using this model.

develop a positive attitude towards biological science inquiry tecaching.
apply biological science inquiry model of tcaching in the class room.

* ¥ X ok X

3.1 INTRODUCTION

In this unit you will get the various aspects of biological scicnce inquiry model. This inodcl is
proposcd by Joscph Schwab. This model is entircly meant for biology tcaching, The approach is bascd on
the Biological science curriculum study. So as biology teacher, you should be able to understand the
important aspects of biological science inquiry model. The 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
exclusively meant for teachinhg biological science. We shall discuss different aspects of the model here.
First of all we shall discuss the meaning of inquiry.

3.2.1 Inquiry - Meaning

You know, now a days science is considcred as a process. So the process of the ways of acquiring
knowledgc is important that the product or results of it. Suppose, for cxample, when some 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 7 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
inquiry. Inquiry helps us to explore the details of the various aspects of a process and there by its product.
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Learning activity . 1

How do you develop inquiry attitude in your students?
Note a) Space is given below to write your answer;

3.2.2 How to develop Inquiry Attitude

Now we shall discuss about how we can develop inquiry attitude in our students. In the previous
cxample, we saw a problem situation and nced to solve the problem invites ¢ ir students o inquiry. So
while you arc tcaching scicnce, always begin with a problematic or puzzling sicaation and then help vour
students to explore the process behind this situation,

Say lor cxamplc you arc going to tcach human respairatory sysicm, You could narrate an incident.
A five year old boy, whose ball felf into pond. he jumped into the pond. though he couldn't swim What
will happen then 7 Your students will say. that he will he dic. 'Why docs he dic'™ is the next problem,
Thus a situation has been ercated. and now you should guide or dircet your sizdents (o inguire into the
various aspects of the situation

In addition 1o this you could invilc your students (o inquiry with the aid ol speciatly designed
statements, which cxpress the tentative nature of scicnce.  The following statements are uscful in this
rcgard  "We do not know", "We have been unable to discover how this happens”. "The evidence about
this is contradictory”/ "It needs further inquiry”. " There exists difference of opinon™. Al these statements
arc helpful to express the changing nature of science and thercby to promote inquiry attitude

Organization of laboratory works will help you to foster inquiry. Fvery child should inguire
individually and in groups with rcference (o the nature of the problem. Say for ~xample. il vour students
arc dirccted to find out the valuc of soil samples of different arcas of vour locality, the students can do this
work individually or in small groups. Such experiments have profound influciice in promoting mquiry,

These arc the various activitics that can help to promote inquiry attit.de in vour students,
Check your progress 1
Enlist activities which are helpful to foster the attitude of inquiry.

Note  : a) Space is given below to write pour answer;
b) Compare your answer with the one given at the end of  his unit.

3.3 THE MODEL OF TEACHING

The model of teaching aims ta tnvolve vour students m inguiry by inviing them 1o ans anea of
mvestigation. You. the teacher should help them toidentiiy the problem and desyn the wansio sohe the
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problematic situation. This type of inquiry will help your students to internalise the systema ¢ ways (o
knowing. Now. lct us see the different aspects of the biological scienee inquiry - model. As in che case ol
two modcls, discussed carlicr, this modet also proceeds, in the same format. Inquiry may be direct
towards process. collection of data. analysis ol data and interpretation of data,

Svntax

The syntax of this modcl includes four phascs. Each of these phascs may have different « uences.
Now lct us sce those phascs.

Phase 1 Posing an Area of invvestigation,

Al the first phasc an arca of investigation is revealed 1o the student. You should give -hirections
for various methodologics (o be used lor the piven arca of investigation

Suppose. for example you have selected the arca of investigation. 'soil pH and agricuti: -al crops’
Here the methodologies such as laboratory work, experimental method survey of different focaluy and
crop production can be successlully donce.

Phase I Structuring of problem

Al this phasc. you should give necessary directions (o vour students to structure the problem and
to identify the difficulty in the investigation. T'he difTiculty on which the investigation is (o be dsne might
involve the sources of data, the collcction of data, method of data collection, data interpretation and
hypothesis testing
Phase 11 1dentitication of problem in the Investigation

AL tins phase the students arc asked to speculate sbout the problem. This speculation waill help

them to postulate a tentative solution for the problem  ‘T'he dilficultics 1o solve the problem ai o attaim
the fimal solution could be reahised at this phasc

Say for example, when vour students arce asked to speculate about the problem of sort pH and
crop production they will be able to feet the actual problem related between soil pH and crop production
involved in the inquiry.

Phase IV Suggesting ways to solve the problems

AL this phasc vour student arc asked to think about the ways (o solve the problem. ‘Th. v shonld
decide the methodology 1o be adopted. And il necessary, they should redesign the experiment. organise
new wans o generate data and collection of data. Here they do not conduct actual investigation. but only
speculate on it Using cither of these wavs  the students have to clear up the problematic siturtion

And now wce pass on to the social system of the model.

Check your progress 2

Bring out the important activities in the syntax of biological science inquiry model.

Note a) Space is given helow to write your answer;
b) Compare your answer with the one given at the end of  this unit.




Social system

While 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.

Principles of Reaction

In this model you have the role of a dircctor, a guidc or a promoter of instruction i.c. here inquiry.
You should give 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.

Support system

The support system first of all demands a flexible and skilled instructor (here you) to the process
of enquiry. You should be flexible in the sense that you should be able to differcntly mobilize your plans
as per your students' needs and should also have a masterly approach to inquire. Sccondly the model
demands the real life like areas of investigation and problems. In addition to the 52 there will be need of
necessary sources of data.

learning Activity 2
Write one example for a problem of your choice which can be clarified using inquiry model.

Note + : a) Space is given below to write your answer;

Application of the model

This model has applicability, but un fortunately, we are not exploiting this in our “iass 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 texts.

This modcl will help you to design the instructional material in such a way to maximizc Icarning,

This model has applicability to other disciplines also. But a precondition is there that the
instructors must be knowledgeable in practising this modcl.
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mstructors must be knowledgeable in practising this modcl.
Effects of the model

This modecl is primarily designed to teach the process of science and there by rescarch sa biology
Your students will have 1o develop a commitment 1o scientific inquiry through this method. ‘There ol
course have chances (o develop open-mindencss through this model.  Tn addition to these, this modcl
fosters a spirit ol co-operation and ability (o work with others.

These arc the major cffects of the biological scicnce inquiry model. Now we shall pass on to an
illustration of this modcl.

34 ILLUSTRATION OF BIOLOGICAL SCIENCE INQUIRY MODEL
You should listen to the audio for the illustration of hiological scicnce inquiry modal.

You may have histen both the illustrations given in the audio. The first onc 1s an example for
data collection and the sccond one is an example for  data interpretation, You may have ¢ ticed the
different phases of the model in the iltustration in the first illustration Phase 1 ends by rea:simg oul ol
passage by teacher. Phasc 1T begins at the point where teacher asks about the problem hid fen in the
passage rcad out by the tcacher. Phase 111 begins at the point where the teacher enquire about pollution in
their village and ends by the details of inquiry nceded. Phase 1V begins with the discussion ol m.ihodology
needed.

In the sccond illustration, Phasc T cnds when teacher invites student for inquiry. Phasc 11 ends
with student's opinions about the cvolved gas. Phasc 11T ends with student's statement of problem to be
inquircd into. And phasc I'V begins at the same point and ends at the end of the class.

3.5 LET US SUM UP.

In this unit we have discussed the important aspects of biological science inquiry model. Inquin
means systematic search of truth (knowledge). Inquiry attitude can be developed by providing necessary
activities including laboratory work. The model of tcaching involves syntax social system, p.inciples of
rcaction and support system. The syntax have four phascs. Phasc Iis revealing the arca of im istigation
Phasc {1 structuring the problem, phasc I1T identification of the actual problem difficulty, and Phase 1V
suggesting ways to solve the problem,

Class room climate for this model should be co-operative. Tcacher should be a guide in this
modcl  The support system demands highly flexible and creative instructor.

Biological science inquiry model has many applications. Text books can be developad with in
built invitation fo inquiry. Inquiry promotes mastery Icarning. and can be applicd 1o other diciplines also
This model mainly aims (o tcach process of science. and to develop co-operation, open-minaeness. and
mquiry attitude.

Check your progress - Possible Answers

l There are various activities to forster inquiry attitude.

(i) - Begin the class with problematic or puzzling situation.

(ii) Invite students for inquiry by specially designed statements.

(iii) Organizing laboratory work.

2. There are four phases in the syntax of hiological science inquiry model. Phase 1is ;. asting the

area of investigation. Feacher presents problem area and gives directions ahout various methodologios
of investigation.  Phase I is structuring of problem.  Teacher should give necessary divectons to
sructure the problem. Phase H1 s identification of the actual problem. At this phase students are
directed (o speculate on problem difficulty. Phase 1V suggesting ways to solve the problems, students
should suggest ways to solve the problems (They are not conducting the actual inquiry).
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UNIT 4 COGNITIVE GROWTH MODEL

Contents

4.0 Objectives
4.1 Introduction
4.2 Cognitive growth model

421 Cognitive growth - Mcaning
422  Principles of tcaching.

4.3 The model of tcaching

4.4 Hlustration of Cognitive growth modecl
4.3 Let us sum-up.

4.0 OBJECTIVES

In this unit we will see the important aspects of 'Cognitive Growth model’ of teaching. This also
includes an illustrative model of cognitive growth teaching. At the end of this unit you will be able to

interpret the meaning of cognitive growth.

identify the goals of the tcaching model.

identify the procedurc of using this modcl.

devcelop a positive attitude towards cognitive growth modet of tecaching,
apply cognitive growth modcl of tcaching in the class roon..

* * X K K

4.1 INTRODUCTION

We have already had a discussion on cogniive development in Block - 1. In this unit you will get
an idca of the important aspects of cognitive growth. This model is developed by Jean Piaget. This unit
involves a teaching model, which fosters the cognitive development of your students based on the principles
of cognitive growth. This unit also involves the important aspects of the teaching model, its application
and effccts on students. Tt is necessary for us teachers to have an understarding of cognitive growth
modecl to cater to the intcllectual necds of students at the sccondary level. The details of this model is
following.

4.2 COGNITIVE GROWTH MODEL
We have alrcady discussed three models of tcaching belonging to the family of information
processing teaching models. This model is also based on the cognitive atilitics of the Icarber. The

description of cognitive growth model is given in the same order as that the otiv:r models discussed so far.
Lct's first of all discuss the meaning of cognitive growth.

4.2.1 Cognitive Growth - Meaning
We have came accross the different stages of cognitive development in Block - 1, Unit - 1. We
have discussed the various aspects of cognitive development in that unit. So here at first we shall try to

brush up what you had lcarncd about cognitive development already there.

According to piaget cognitive development is the transition from onc cognitive stage o next and
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thereby reaching  the final stage of development. In the course of lifc onc comes accross varied :xpericnces
as assimilated into their present behavior pattern, and new information triggers change in ic cxisting
cognitive structure and thereby promotes cognitive growth.

So the change in congnitive structurcs to accomodate the new information can be termed as
cognitive growth. The cognitive growth is age depcndcm and has direct relation to the environment in
which the individual exists.

Say for example, a three year old baby does not know the details of music, but he cc'ud 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 v-hich helps
his development from one cognitive developmental stage to the other. While you are tcachin 4 you must
provide appropriate cnvironment {or your pupils to promolc their cognitive growth,

Learning Activity -1

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, Jrinciples
while teaching through this model.

1. Development is the function of experience and maturation :-

We have alrcady discussed that experience is cssential for development. Along with experience,
physical maturation also is essential for development.

Supposc, for cxample, you give tricycle training o the young child. The child will not ride the
tricycle properly until he is physically mature, to do that.

2. Teaching is creation of environments :- This is the sccond principle to be borne in 1:ind while
tcaching for cognitive growth. QOur aim isto give necessary experience and practice to - wudents in
specific mental operations.

When we are teaching a new term, we should recite it a number of times so that our students are
ablc to spelt it correctly.

3. Learning 1s an active process ;- The third principle says that learning occurs only when the
lcarncr is active. We should give as much examples and objects to kecp the students active. Sce.
when you intend to teach about the parts of a flower, the learners become very active i “vou bring
somc {lowers into the class.

4, Different types of knowledge require different Icarning situations :- According to piaget & tiowledge
is of three types namely physical, social and logical. And the Icarning situation for ¢ :h type of
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knowledge is different from onc another. You should teach the physical knowledge about flowers
such as its colour, smcll, parts and season, by using the actual object, or its figurc. 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 the logical knowledge ? Social
knowledge is received by frec intcraction with others, but logical knowledge is obtaincd through
experimenting and questioning,

These arc¢ the major principlcs, to be considered while teaching for cognitiv: growth.
Check your progress - 1.
In the light of the meaning of cognitive growth examine the major principles of teaching.

Note  : a) Space is given below to write your answer;
b) Compare your answer 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 students to determine the cognitive development stage of each child. Once you have determined
the cognitive development stage of children you could teach your children with the model. with the
following aspects.

Syntax
The syntax of this model consists of three phases. Let's sec the phases onc by onc.
Phase - 1 Confrontation with stage relevant tasks

A this phase you should present a puzzling situation to the students. While developing the
situation, you should take care of the following aspects. The situation should be designed in accordance
with the learners' developmental stage. The contest of the situation should contain familiarity and

newness at the same time. This will help the students to assimilate the cxisting experience and to
accomodate the new experience.

Phase 11 Inquiry
In this phase your students arc required to make responses in conncction with the puzzling
situation to which they arc exposed in Phasc - 1. Then the students are required to forward their justifications

in conncction with their responscs.

At this time you should direct the students by probing questions and countcr suggestions.
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Lecrning Activity - 2:

Suppose you are teaching with cognitive growth model what questions would yo- ask to your
students to lead them to correct responses ? Hlustrate with byo examples.

Note : a) Space is given helow to serite your answer;

Sav tor example, the puzzling situation is that lcaves of a plant kept in a dark room for (wo days.
when tested for glucose give a negative result. The students have already learned photosyn hesis. T'hen
vou ask for student's responscs. Some of them say it is duc to the abscnce of heal, some others says absence
of wind and yet another group say that it is duc (o the absence of light. In order (0 get these responses you
should ask questions such as "What do you think" ? "What do you think"”? "What do you sce™? "What is
your Opinion"? and "Is it your opinion"? Then you should ask thew to justify their responses. ‘The
questions such as why do you think so "? "How can you say likc that " 7 etc. arc sccking such ju stifications.
You should ask probing questions as per justifications of students. Such as, il onc student answered as
light'. vou can ask "What about wind 7" * What is about hcat" This will help the students (o verify therr
responses and enable them Lo correct it i any misconceplions arc there.,

Phase HH Transfer.

Third phasc is the transfer phasc. At this phase. you should provide additional simiivir situations
to (he students, and ask them to provide rcason for cach. I the students' responses arc apprepriale. then
vou can make surc that the students could appiy their Icarning to new. situations

Say for example in the previous cxample vour students realise that tight is cssential tor
photosynthesis.  After that it will be very casy for them (o infer that Carbon dioxide is cssential for
pholosvnthesis.

Learning Activity - 3 ;

Vake an oven example and develop its Syntax for cognitive growth model.

Note : a) Space is given below to write your answer;
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Social System

The structuring of social system can range [rom minimum to highly structured type. Teacher
crcales an cnvironment, in which the students arc required to perform. But your role is only as guide in
the process of student's inquiry. The intellectual and social climate of the class is frce and open.

Principles of Reaction :

According to piaget you, the teacher, has three roles, namely

1) organizer of learning cnvironment.
2) assessor of children's thinking ; and
3) initiator of group activitics.

As an organizer of lcarning environment, you should develop such arn cnvironment. in which
your students feel free and respond naturally. You should take care to avoid the icading rolc in lcarning.
Anothcr thing, you should bcar in mind is the sclection of lcarning situation, which should match with
the lcarners' developmental level. While the students' are rcasoning. You should help them to rcach at
correct responsc.

Support system :

The support system for this model involves a conducive environment and a skilled teacher. You
should develop environment as the developmental stage of the students. You should also get ready with
a list of counter - suggestions to channclisc students' (0 the correct response.  As a tcacher you should
facilitate lcarning by offering appropriate stimulating comments at suitable timec.

Application of the modetl :

According 1o piaget this model aims at developing sclected aspects o cognitive development.
Along with the instructional aim, this model also helps the development such as rcasoning. making
Jjudgements cte. and Socio cmotional development.

Check your progress - 2.
Briefly explain the essential structural features of cognitive growth model.

Note  : a) Space is given below to write your answer;
b) Compare your answer with the one given at the end of  *his unit.

...........................................................................................................................................................
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4.4 ILLUSTRATION OF COGNITIVE GROWTH MODEL

The illustration of cognitive growth model is given in the audio. You should listen to the audio
now.

You may have listened to the illustration in the audio, and be able to locate different phases of the
modcl. Phasc -I ends by questioning of teacher after reading out the news, and Phasc-II begins with
students responsc to it. Phase Il ends with teachers' conclusion statement after the discussion about frog's
skin and, Phase-1II begins at the point where students remark about the other animals living in water
and cnds at the end of the class.

4.5 LET US SUM UP

In this unit, we have discussed the details of cognitive growth model. Cognitive growth means
expansion of cognitive structure. We have discussed the principles of teaching on the basis of the
piagetian theory. They arc : )

i) development is the function of expericnce and maturation

i) tecaching is creation of environments

iii) Icarning is an active, process, and

iv) different types of knowledge require different learning situations.

This modecl also has syhtax. social system, principles of reaction and support system. The syntax
has three phases. Phasc -1 is confrontation with stage relevant task, Phase -II inquiry, and phasc -111
transfer.

Cognitive growth model is applicable for cognitive development and social developiment.

Check your progress - Possible answers

1. Cognitive growth means expansion of cognitive structures. Therefore, certain principles are
to be followed for teaching. The major principles of teaching are :

i) development is the function of experience and maturation,

ii) teaching is creation of environments,

iii) learning is an active process, and

iv) different types of knowledge require different learning situations.

2. The syntax of cognitive growth model has three phases. Phase - I is confrontation with stage

relevant task, a puzzling situation is presented at this phase. Phase -1l is the phase of inquiry. At this
phase students should respond to the puzzling situation and put forth their justifications. Phase - 111 is
the transfer phase. At this phase teacher should present similar situations and ask students to reason
out and provide their justifications.

Teacher should create suitable environment for learning. Teacher should have three roles
such as an organizer, assessor and initiator. A conducive environment is required for teaching using
this model.
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UNIT S GROUP INVESTIGATION MODEL

contents

5.0 Objcectives

5.1 Introduction

5.2 Group investigation Model.

5.2.1 Group Investigation - mcaning
5.2.2. Basic concepts of group investigation.

5.3 The model of tcaching,
5.4 [ustration of group investigation model.
5.5 Let us sum up.

5.0 OBJECTIVES

Another model of tcaching which is cffective in biology teaching is group investigation model.
This unit will give you the dctails of group investigation model, and also an illustrative lesson of group
investigation teaching. At the end of this unit you will be able to:

* interpret the meaning of group investigation

* identify the goals of the tcaching model.

b develop a positive attitude towards group investigation tcaching,
* apply group investigation modcl of teaching in the classroom.

)]
—

INTRODUCTION

Man is a social being, he cannot live without the help of other membcrs in his community. In
this unit you will get the details of a model of teaching, which operates in s ~h a social sct up. The
proponent of this model is Herbret thelen In addition to this you will get in this unit, the details of group
investigation, important aspects of group investigation model, its application and cffects. As tcachers it
is cssential for you to understand the important concepts of group investigation modcl of tcaching. the
details of which follow.

3.2 GROUP INVESTIGATION MODEL

We have alrcady discussed four models of teaching belonging to the information processing
family, Now we shall discuss a model belonging to the social - interaction faraily. The model has the
same structural aspects as the other models. Before we pass on to the details of the model we 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 without the assistance of other
members of the society. Similarly our classrooms are also considered as a society which has its own social
characteristics. Which has its own characteristics. Since the class room is a socicty, the lcarning proccss
will naturally be a group activity. Thelen considers class room as miniature deraocracy also so naturaily
the principles of democracy should be followed in learning also. Here the Icirners as a group should
identifv the problem and investigatc on it. All the students should have to play a »le in such invesiigation.
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So in simple terms, group - investigation means inquiry on the problem by a group as a who.c. and now
we shall pass on to the a basic concepts of group - investigation,

5.2.2. Basic concepts of Group Investigation.

There arc three basic concepts for Thelen's group investigation strategy. They are

9] inquiry
2) knowledge, and
3) dynantics of the Icarning group.

We shall discuss these concepts one by one.

Inquiry : We have alrcady seen the various aspects on inquiry in Unit 3, biological Scicnce Inquiry
modcl. The situation which demands inquiry is the samc as that of the cognitive growtt model, i.c.
exploration of a puzzling situation. According to Thelen, inquiry is the heart of group invesiigation. the
students' arc able 1o develop participative behavior,

Knowledge : The second concept of group investigation is knowledge. According tc e len the
knowledge cmerges by applying past expericnce to present experience. Knowledge brings forth change
of past experience to present cxperience. Along with knowledge of results, knowledge of cmotions and
personal needs also could be get through group investigation.

Dynamics of the learning group : Thelen remarked that a teachable group is nccessary for group
investigation. A tcachable group means. a group of ten to fiflcen students of the same clas ' confronted
with a puzzling situation. The readiness of the students should bec communicative to cacii other and
should have an awarencss of "What to do" and "How to do".

Suppose, for an example, you have dirccled your students to a puzzling situation Here the
situation is two lcaves from a plant tested for the presence of glucose. One of them was covercd with
black papcr and the other exposed to sun light. The onc which was covered showed negative ¢3sult. Now
your students are exposcd to a problematic situation. They group together and analyse their past experience.
They have alrcady learned photosynthesis. They discuss and develop suitable design for solving the
problem. In the course of time you should give necessary directions to help them to conduci inquiry.

Check your progress 1

With the help of the basic concepts briefly explain the meaning of group investiguation.
Note a) Space is given below to write your answer;
b) Compare your answer with the one given at the end of  this unit.



5.3 THE MODEL OF TEACHING

This model of teaching has the same structural details of the models we have already discussed.
Now we shall discuss cach of these aspects in the same scquential order.

Sy ntax
The syntax of this model is fairly longer than those we have discussed earlier. It has six phascs.
Phase I Confrontation of Puzzling situation

Phase I is the same as that of the phase I of cognitve growth model. Here also students arc
exposcd to a problematic situation at first. The presentation of the situstion may take place verbally or it
may be an actual experience.

Say for example, you arc going to introduce sunlight is cssential fog photosynthesis by creating a
situation. You could say the cxperiment verbally or you could conduct the experiment in your class room.
In the latter case students arc exposed to  the actual situation.

Phase 11 Exploration of reactions

At this phase you should invite various reactions of your students regarding 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 cach of these reactions.

Phase ITT Formulation and structuring of the problem.

While listening to the difference in opinions your students will be interested to explore the truc
knowledge from these relations. At this phase, you should direct them to formulate and structure the
problem. While formulating the probleme, students should be aware of what is to be inquired. (i.c the
actual problem). When structuring the problem, different aspects of inquiry, and diffculties of the inquiry
may be taken into consideration.

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 involved and what all
materials are necessary 10 investigate into the problems.

Phase 1V Independent and group study

Aficr formulating and structuring the problem the students analyse, each one's roles to organise
the activities required for each role. Then they should act as per their roles, and find out their results and
rcport it.

In the experiment for sunlight is essential for photosynthesis, each one can investigate into a
single reaction mentioned in phase II to find out the correct solution. Then report the result of cach onc's
obscrvation.

Phase V Analyse Progress and process

Al this stage the group analyses the findings of different individuals and ‘he process by which
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they rcach to the final solution.
The group analyscs the results of cach individual's inquiry, i.c. the experiments to scc whether
wind is cssential or temperature is essential or light is cssential. And they also analyse how cach of them
carried out the enquiry.

Phase VI Recycle activity

At this phase the group is exposed to a new puzzling situation or a problem rais:d while
investigating the previous problem. The same process is repeated to find out the new knowled2z.

In our example, a ncw problem arising may be any other factor essential for photosynthesis or a
new problem can be identification of a gas evolved during photosynthesis,

Learning activity 1

Write one example of your choice for representing all the phases of the syntax of group
investigation model. '

Note : a) Space is given below to write your answer;

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 the group investigation. The status of both students and teacher is the same.
Because in democracy there is no status differenciation.

Principles of reaction

You have to perform the role-of facilitator of Icarning in the forms of a Counsclor, Consultant
and a friendly critic. You should help them to understand the difference in the reaction made by them.
help them to the formulation and structuring of the inquiry and to guide them to conduct the inve »figation
the right way. In addition to these you should guide them to internalize the experience of the zroup in
three levels namely.

@) Problem solving level (Nature of problem, and factors involved in)

(ii) Group management level (How do we get the information ? How can we organise oursclves o
get the information )

iii) Individual meaning icvel (How do you feel about this conclusions ? What is your opinios in this
regard ?7)

Say for example in the example discussed in the syntax of the model, you should say the aroblem
is of experimental in nature and the factors involved in arc sunlight, Cholorophill, Carbon dioxide and
water. Inoconducting the experiment each one should be directed to do a specific activity in the expriment.
For those who feel difficulty to internalize the knowledge emerging through the inquiry you should help
them by asking probing questions and comments such as "What is your opinion about sunlight is essential
for photosynthesis?", "Wind was not having any effect on photosynthesis", "temperature does 1.0t have
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any cflect an photosynthesis”, ctc. You should also ask stimulating questions till the student is able to
internalize the meaning complctely.

Support System

The support systcm of this model requires a good cnvironment for lcarning and investigation in
a form of a well organised laboratory and a good library. Apart from these the students should be given
support from other media and resources also.
Check your progress 2

Bring out the various aspects of group investigation model of teaching.

Note  : a) Space is given below to write your answer;
b) Compare your answer with the one given at the end of  this unit.

Application of the model

You can usc this model of teaching in traditional classrooms also. Through tl 1s modecl students will get
opportunity for social interaction, decision making and independent inquiry. You can use a widc variety
of problecm arcas ranging from simple to complex for this method and also for diffcrent age levels.

Effects of the Model

This model helps us Lo foster disciplined inquiry with all age levels. This is also helplul in
promoting group work. This modecl of teaching is considered as very cflicicut for tcaching academic
knowledge. This model helps to promote interpersonal interaction, and respect for individuals. This also
fosters social inquiry and independence of the lcarncr.

54 ILLUSTRATION OF GROUP INVESTIGATION MODEL
You will get the illustration of group investigation model in the audic. So listen the audio now.

You may have listened to the illustration in the audio and be able to ic..ntify the different phascs
of the model in the illustration. Phase I ends by teacher's qucstion 1o suggest steps to increasc production.
Phasc II cnds by students opinion about the usc of fertilizers and pesticides and Phasc 1 begins here.
Phasc 111 cnds by the sources of data collection as stated by the teacher. Phasc 1V begins by the discussion
on how to collect data and cnds by teacher's statement that we have planned ho'/ to collect data. Phase V
begins by the presentation of investigation by cach group Icader and ends by the conclusion of all the
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groups and Phasc VI begins with teacher's question about further investigation and ends at the end of the
lession.

55 LET US SUM UP

In this unit we have discussed the details of group investigation model of teaching. Group
investigation mcans inquiry on a problem by a group. The basic concepts of group investigation are (i)
inquiry (ii) knowledge, and (iii) dynamics of the lcarning group.

The modcl of teaching has syntax, social system, principles of reaction and support systcn.

The syntax has six phascs. Phasc I is confrontation of puzzling situation, Phase II expioration of
reactions, Phasc III formulation of structuring of the problem, Phasc IV independent and group study.
Phasc V analysis of progress and process and Phase VI recycle activity.

The status of student and teacher is similar in this model of tcaching. Teacher is a ‘icilitator,
Counscllor and consultant. A good cnvironment for lcarning and investigation is required for the succcss
of this model.

Students will get opportunitics to social interaction, decision making and independent inquiry
through this modcl of tcaching. It also promotcs interpersonal interaction and respect for individuals.

Check your Progress - Possible Answers.

1. The basic concepts of group investigation are inquiry, knowledge and dynamics of the learning
group. Inquiry is the systematic way to find out the truth. According to the concepi of group
investigation knowledge emerges as a result of inquiry. Dynamics of the learning group means
a group of teachable students of ten or fifteen wha are aware of systematic investigation. In the
light of these concepts, group investigation means systematic inquiry by a group of students for
exploring knowledge.

2. This model also has structural details such as syntax, social system, principles of recction and
support system. The syntax hays six phases. Phase 1 is confrontation of puzzling si'uation in
which a problem is posed. Phase 11 is exploration of reactions, in which students’ rea tions are
invited.  Phase 1l formulation and structuring of a problem in which problem is structured.
Phase IV is independent and group study in which student should analyse each ones role in the
investigationand carry out the investigation. In Phase V each group aralyses their progresses
and process of investigation and draw conclusions. Phase VI is the recycle activity, in which a
new problem area occurs and investigation is repeated through the same steps.
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UNIT 6 MASTERY LEARNING
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6.0 oBJEQ'l‘iVEs

e ‘,,.mactcr}‘ lg;arnmg 1S 4 new <lcp in the world of tcaching. In this anit we will sce the important

aspects of masiery lcarning strategy of tcac hing. This also includes an illustrative mndx Lot teaching AL
the end of this unit vou will he able to

i interpret the meaning of mastery learning,

* identify the components in mastery lcarning,

¥ identify the procedure of using this model.

* develop a positive attitude towards mastery Icarning strategy.
%

apply the mastery Icarning strategy.
6.1 INTRODUCTION

This unit provides some major considerations of mastery Icarning, “7his is not a model of teachin ¢
but it is an approach for orpanizing instruction. The proponents of this madel are lohn 1B Carroll and
Benjamin S. Bloom. Mastery learning provides an ample opportunity for mar.. students 10 attin satisfaclon
level of pesformance in school subjects According o Carroll learning i< dirccthy depenl on lcarner's
aptitude. The concept of "aptitude is the amount of the time required to learn a material. On the basis
of this concept Bloom and Carolldeveloped a strategy to organisc the class room in such a way that the
students will get oprimum time, good instruction and assistance in undersic nding learning tagks  So, as
a teacher you should understand the basic concepts of a mastery Icarning and its implications to ¢lassroom
Icarning. You should also undcrstand, how to develop mastery learning strategy for classroom instruction.
dctails of the above mentioned idcas are given below.

6.2 MASTERY LEARNING STRATEGY

We have discussed five teaching modcls so far. From those models. masiery learning has many
diffcrences. Tt docs not appear as a model of teaching. but it is an approach Tor orpanizing instruction. As
it is diffcrent from other teaching models, there will not be any typical format of 4 tcachimg model 1
mastery lcarning, Instead of that there are some important steps. Before we pass on 1o the details of the
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mastery Iearning stratepy. L.t us see the meaning and basic concepts ol mastery lcarning,

6.2.1 Mastery learning - meaning.

You are very much familiar with Icarning, But mastery learming will be a new term forsou You
will have a numhcr. of vears experience ol teaching in sccondary schools S0 vou can remember tha
some ol you students were able to Icarn quickly almost all aspects of the Icarning materials, e usualh
conduct our classcs for such fast Icarncrs. When they get mastery over the given malterial. we proceed (0
the next task without considering the majority. So mastery learning means Icarning almost all wspects of
a lcarning matcrial completcly with in a time span which is different from individual to individial. Now
it is clcar that, thc amount of time taken for mastery over a material is different from individual to
individual. The details of which can be scen in the following subscction 6.2.2.

6.2.2 The concept of aptitude

We have already scen that time taken for mastety over a material is different for different persons
So mastery learning can be referred 1o as a function time According to John Carroll, the aptitude of the
lcarner is dircetly linked 1o learning,  Since aptitude i essential for learning, the difference in time
required for mastery lcarning is duc 1o the differcnce in aptitude,  So carrol defines "Aptitude as the
amount of time required for lcarning the given matenial”. I one student required to mas.r over a
matcrial, he should spend enough time which is required for getting mastery over that materiat "This is
the basic concept of matery lcarning,

Learning Activity 1

Recall and write down one incident in your teaching life, which explains mastery |- arning is
a function of time.

Note : a) Space is given below to write your answer;

6.3 ~ THE TEACHING STRATEGY

The tcaching strategy for mastery Icarning highliphts the following aspects such as timic alloned
for Icarning. learners' perserveance, the quality of instruction. student's ability to understand mstruction
and his aptitude  1.el's see these aspects one by onc

6.3.1 Aspects of teachning strategy

We have alrcady discussed the importance of time allotted for mastery learning. From vour
own cexperience it is clear that different individuals need difference in time (o learn given material. so il
vou want all of vour Icarners to master the given material. you should give cnough time for them.

The sccond aspect is learner's peserverance here perseverance stands for Icarncr's interest. his
attitude towards Icarning and persistence of motivation. If the Icarner does not have interest in Icarning,
he could not-master over the material. From vour own expericnee vou might have noticed that students
without anteredt tor learnine would be poor lcarners
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Quality of instruction is the next aspect which influcnces mastery learning. Quality of instruction
is influcnced by factors such as competence of the teacher, cfliciency of lecaiting situations, varicty of
lcarning cxpericnce and mental level of Icarncrs, If your instruction takes car: of all these aspects. then
it will be of good quality.

Student's ability to understand instruction is the next aspect of mastery learning. | your
students are not able to understand what is being instructed 1o them, they could not learn the material and
would not get mastery over the material. Say for example, elementary school children will not have the
ability to understand the structure of DNA.

The final and most important aspect of mastery learning is learner's aptitude. We have already
discussed the details of aptitude and defined is as the time required for learning,

Check you progress 1
Briefly 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. Let us sce these steps one
by one,

1. Formulation of Objcctives
The purposc of the Icarning unit in terms of objectives should be formulated at first.  You arc
familiar with objectives of the lesson even from your B. Ed. Training. For any lcsson, there will be a list

of pre-stated objectives, which determine the purposc of the lesson.

Suppose for example, you arc going to tcach a lesson on food chain. Then you will prepare a sct
of objectives. (Details of objectives is given in block 6 U.1)

Learning Activity 2
Prepare the objectives for the lesson food chain.

Note  : a) Space is given below to write your answer;

........................................................................................................................................................



You may have prepared the following objectives. The student will be able to

a) recall the important terms such as producers, consumers, decomposcrs and trophic level.
b recognisc the difference between different trophic levels.
) interpret plants as producers and animals as consumers,
d) classify organism on the basis of fceding habits.
9] apply thc information in to new situation,
) develop scicntific appreciation.

2) Dividing learning units to small units

Now we have stated the objectives of the lesson in behavioral terms. And you sheuld arrange
the lcarning matcrial in to small, short scctions. Each small scction deals with a single objective, so for
the mastery of the material one should master cach of these small steps or scctions.

For cxample, in the lesson on food chain can be divided into small sections such as producers,
consumers, decomposers, 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 sclect the instructional strategy to master the learning task.

Say for cxample, the learning materials such as charts, modcls, and real objects, can be the
matcrials sclected. Once you determine the lcarning matcrial you should sclect the suitable inztructional
stratcgics. Herc you should adopt survey type strategy or lecture cum discussion strategy ts tcach the
lesson on food chain. The design of the proposcd instructional straicgy should be then practised in the
classroom.

4) Diagnostic tests

We have alrcady determined the stratcgies of instruction. Each unit of the content is accompanied
by a brief diagnostic test. These tests are used to measure, students' progress in learning and also to
identify the particular problems faced by cach student. These tests help to know whether eacl: student is
ablc to attain the satisfactory level of performance. Some students may have certain difficultics in attaining
the desired level of performance.  So this test will help us to locate the actual difficulty of the students.

5) Supplementary Instruction

We will get the data about the progress of cach student and his weak points or difficultics by
administrating the diagnostic tests. you should analysc the data obtained and provide nccessary
supplcmentary instruction or remedial tcaching in order to help the students to overcome his -iifficultics
and to attain mastcry lcarning,

You should take care to give enough time to individual students to fit to the aptitude of cach
student.
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Check your progress 2

Briefly explain the steps in mastery learning

Note : a) Space is give 1 below to write your answer;
b) Compare yoi r answer 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 Icarning in the usual class
rooms, if we are well prepared to understand our children and give enough time for learning to cach of
them. Special learning matcrials such as muti-media packages, programmed icarning materials ctc. arc
very much uscful in mastery lcarning,

An illustration of mastcry Icarning 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 given below as an illustration
for mastery learning model of teaching.

FOOD AND HEALTH

1. OBJECTIVES OF THE UNIT

At the completion of this unit the student will be able to :

1. identify different components of food.

2. distinguish between body building components and energy giving components in food.
3. identify resources of different components of food.

4, usc of principles of balanced diet in daily life.

5. develop a positive attitude towards balanced dict.

6. identify the importance of vitamins and minerals in diet.

7. develop a positive attitude towards avoiding hyperviaminosis.
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8 OUTLINE OF THE CONTENT

1. Food rcsources

1.1 importance of food
1.2 diffcrent component of food
2, Balancced dict ,
2.1 meaning of balanced dict
2.2 factors influcncing the quantity of food nceded
2.3 importance of balanced dict.
3. Malnutrition anqd hyper vitaminosis.
3.1 EfTcects of malnitrition
3.2 Hyper vitaminosis.

4. Let us sum up
III' INSTRUCTIONAL STRATEGY AND LEARNING MATERIALS

Instruction of given unit is through sclf lcarning materials. Nccessary learning materials arc
developed for their lcarning of the content listed above for realising the objectives.

1. FOOD RESOURCES

Food resources arc thos : materials which are used as our food. You arc familiar with a varicty of
food resources. So writ-- down some food rcsources.

Learning Activity 1
Write down some of the food resources you are using regularly.

Note : a) Space is iven below to write your answer;

You may have listed out resources such as rice, wheat, fruit, tubers, milk, egg, fish, meat, ctc.
Among these resources, you could identify two types on the basis of the origin. That is vegetaiian and
non-vegetarian food resources. So we depend upon vegetarian and non-vegetarian food items.
Now we shall sce the importance of food.

1.1 Importance of food

We arc usually taking food three or four times daily. Actually, what is the importance of food ?
Food hclp us to drive away hunger. Now Ict us scc what is the usc of food ? Food gives us encrgy for our
work. Morc over, food helps us Lo build our body and promotcs growth. Arc the components that give us
energy and build our body the same ? Now let's see the components in our food.

1.2 Different components in food

There arc different components in our food. Among them there are energy giving components
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and body building components. In addition to these components, vitamins and mincrals also should be
the cssential components of food. We shall scc cach of these components in detail.

Energy giving componcents

The cnergy giving componcnts in our food arc carbohydrates, fats and lipids.  Carbohydrates
arc difTcrent sugars contained in different food resources such as rice, tubcers, mitk cte. Fats and lipids azc
oil content that we get from different food resources such as milk, meat, oils cte.

Body building components

Protcins, vitamins and mincrals arc the body building componcnts in our food. Protcins arc
_ bigger molccules uscd for building body parts, that is cclls and cell organclles. We get cnough prolcins
from cercals, beans, milk clc.

Vitamins arc vital clements nceded for proper growth and functioning of our body. Icavcs,
vegelablces, fruits, fish, cgg and milk ctc. arc rich sources of vitamins. Minarals arc clements which are
necded in small amounts for the proper development and functioning of our body. As in the casc of
vitamins mincrals arc scen in abundance in leaves, vegelables, fruits, fish, cgg and milk.

Now we have scen the different components of our food. So, before you proceed to the next
scction, please answer the following question.

Check your progress 1

Which are the essential components in your food ? What are the important resources of such
components?

Note  : a) Space is given below to write your answer;
b) Compare your answer with the one given at the end of  this unit.

Now we shall pass on to the next section namcly, balanced dict.

2. BALANCED DIET

Dict as you know, is the food we take at a time. We arc going to discuss in detail the concept of
balanced diet, factors influcncing the quantity of food a person needed per day and the importance of
balanced dict for a healthy lifc. First of all we shall discuss the concept of balanced dict.
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2.1 The concept of balanced diet.

Common balance is a familiar instrument using for mcasurcment of weight. Supposc you went
to a shop and asked for two kilograms of rice. how do you know that, the shopkeeper gives you the same
quantity as you demanded ? you may be eagerly looking at the balance to sce whether the amount of rice
taken is well balanced with two kilogram iron picce. Here the amount of rice taken should be the same
quantity of the weight we put on the other side. In the casc of dict also, the quantity as well as the quality
of food matcrials we take a day should be well balanced with our bodily needs. The quality of food can be
determined in terms of the nutrients contained in it. So, we can define balanced dict as the dict which
involves all nccessary components for the healthy growth of our body in adequate quantity and proportion.

Various components in our food are already discussed in section - 1. The quantity and prportion
of each food item is determined by several featurcs which we shall discuss as follows.

2.2 Factors influencing the quantity of food a person needs.
You may have known some of the factors influcncing the quantity of food a person nced per day.
Learning Activity 2
Write certain factors influencing the quantity of food a person needs per day.

Note : a) Space is given below to write your answer;

You may have written age of a person and his body sizc arc the factors influcncing the quantity
of food he needed a day. Of course, the age and body size arc two of such factors. In addition to these,
factors such as scx, bodily conditions, climate and vocation arc also influencing the quantity of food onc
neceds a day. We will sce cach of these factors in detail.

@) Age : Requircment of nutrients is different from person to person on the basis of age. You
known that babics and aged persons nced small quantitics of food, but with rich nutricnts and casily
digestible. Other wisc they may have developed indigestion problems.

(ii) ‘Body size : A large sized body demands morc foed than normal body to maintain the functions
of the body.

(iii) Sex Quantity of food onc¢ needs is determined by sex of the individual also. Usually .nen cat
morc than women. But due to certain physiological conditions such as menstruation, pregnancy and
breast feceding a woman nceds highly nutritious food in morc quantities than that of a normal woman.
you know that during thesc conditions cxtra amounts of nutricnts arc nccessary.

(iv) Climatic couaditions ; Do you ever noticed the relationship between climate and our food in
take 7 Of course there cxists a relationship between the two.  You may felt that you need morc food in.
winter scason than that of summer scason. What will be rcason for this 7 You may have studicd that extra
energy is requircd to maintain our body temperature during winter. That is why we have to take more
food in winter.
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) Vocation You may know that thc amount of energy onc necds is directly related 1o his vocation,
That is. for example, a shopkeeper and a carpender need different amounts of encrgy. Because the latier
nceds more energy for his work.

2.3 Importance of Balanced diet

We have discussed the factors influencing quantity of food required for Jifferent persons So one
can determing the quantity and quality of onc's own food on the basis of these factors inftuencing our
food intake. What will happen. if vou do not pive attention to the quantity of cur food intake

There will be two possibilitics cither malnutrition or hypervitaminosis aad ohesity. Hoth ol iese
conditions will lcad to different discases. So it is essential to take a balanced dict for heatthy hife How
we shall have a discussion on malnutrition and hyvpervitaminisis, Before we pass on (o that check e
progress in the learning, of this unit.

Check pour progress 2

Nate a) Space is given below to write your answer;
h) Compare your answer with the one given at the end of  *his unit.

3. MALNUTRITION AND HYPERVITAMINOSIS

Now we shall discuss in detail mal nutrition and hypervitaminosis. Firstof all. we shall sce the
aspects of malnutrition.

3.1 Malnutrition

We have seen that different nutricents arc required for necessary growin and developnient of our
body and body systems. [, the nutricnts are inadequate amounts in our food, 1t would affect the proper
fuctioning of our body and body systems. So, malnutrition is the conditior in which the amount of
nutricnts required for our bodily needs are not obtained through our food. This condition will lead to 1l
heatth

Now we shall sce the details of hypervitaminosis.

3.2 Hypervitaminosis.

Hypervitaminosis is the condition which is opposite the malnutrition. The abundance of various
tood componcents i our food witl Icad to deposition of fats at different parts of the body  So this will fead
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to obcsity. Obesity in turn causcs fat deposition inside the blood vessels. This will lead to high blood
pressure and heart discases. So, it is also cssential to control our diet, for not to increase the nutritious
valuc of food above the required level. Routine exerciscs also will help us to escape from the Icthal cllects
of hypervitaminosis.

Check Your Progress 3

Bring out the difference between malnutition and hypervitaminosis

Note

a) Space is given below to wrile your answer;
b) Compare your answer with the one given at the end of  this unit.

..................................................................................................................................................
...................................................................................................................................................

LET US SUM UP

In this unit we have discussed the aspects of food and health. The main points of our discussion

can be summarized as follows :

i)

1)

iii)

v)

V)
Vi)

~Food is essential for healthy life.

Sugars and fats arc cncrgy giving components and potcins and mincrals arc body building
components.

Grceen Icavces, vegetablces, fruits, beans, milk, cgg and fish arc rich sources of important components
of food.

Age, sex, body size, climatic conditions and vocation arc the factors influcncing the quan:ity of
food nceded a day.

Balanced dict is the dict involving all the nceessary nutrients in adequate quantity and propation.

Malnutrition is deficicncy of nutrients and hypervitaminosis is extra deposition of nutricnts in the
body.

Check Your Progress : Possible answers
The essential components in our food are energy giving components such as carbon hydrates &
fats, body building components such as proteins, minerals and vitamins. Green leaves, vegetables,

Sruits, beans, mild, egg. fish etc. are rich in body building components.

Balanced diet is the diet that includes all the necessary nutrients in adequate quantity and
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proportion for the proper growth of a person. The factors influencing the quantity of food one
needed are age, sex, body size, climatic conditions and vocation of the individual.

3. Manutrition is a condition caused by defiency of essential nutrients in one's body. But
hypervitaminosis is a condition in which nutrients are deposited in abudance one's body.

IV. DIAGNOSTIC TEST.

The learning material for food and health is given above. You should give the matcrial to your
students and allow them to Icarn till cach onc gets mastery over the material. Once they had completed
lcarning the unit you should fix the criteria for successful completion is cighty percent or more marks in
the test. You should give supplementary instruction to those which have not successfully complcted the
unit. (The details of preparing diagnostic test is given in Block-6 unit - 8.) Howcver a sample test
question paper is given as follows.

QUESTION PAPER

Unit: Food and Health Duration :40 Minutes
Standard IX Marks: 20

l. Fill in the blanks using appropriatc word or words (1/2x4=2)

1} IEood eivesgustil AILALELIRRINRENRELE RARAEARRIASNRRRNRANIL AORRRNRANEAINNNRNARRY DALR)
2. Encrgy giving components of 1ood arc..............ooiiiiiiiiiiii

3. body building componcnts in food arc..................coocc

4. Deficiency of nutricnt 1S..........ooooi e

| Wrilc you answer in onc or lwo scnicnces (Ix5=35)

5. What is Hypervitaminosis ?

6. What is thc importance of food in our life ?

7. What are the factors influcncing the quantity of food nceded a day ?
8. What is balanced dict ?

9. What is the cffect of malnutrition ?

111 Give your answer in three or four sentences 12 x5=10)

10. In which condition women nced more nutricnts ? Why ?7

11. How docs hypervitaminosis Icad to diffcrent discascs ?

12. Why do we eat morc during winter 7

13. Balanced diet is important for a hcalthy life. Why ?

14. Malnutrition and hypervitaminosis are the two sides of the same coin. Explain.

15. You are going to prepare a balanced dict schedule for your family. (3 x 1= 3)
What all factors should you taken into consideration 7 Which resources should you include in
the dict ? Explain.

This is only a samplc question paper. You should prepare so many test items to test cach clement
discusscd in the unit. Then only you could know whether your students ge. mastery or not.  After
cvaluating the answer sheet of students you may have scen that most of them have acquired mastery over
the material. If there is anybody who do not get mastery, you will give them supplementary instruction.
So that those students also will acquire mastery over the unit,

V.SUPPLEMENTARY INSTRUCTION

In order to conduct supplementary instruction, you should usc the samc unit along with some
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accessary lcarning matcrials such-as charts. photographs. articles. and talks:
Charts showing, dilferent food resources and quantity of food required to cach should be used
You should collect photographs of discased people due to malnutrition and obesity

You should then assign your students with the duty to collect articles regarding food and health
from ncws papers and magazines.

Along with these supplementary learning materials, you should pive explanation of the essential
aspects of the unit. Then again conduct a test on the same unit and verify whether all students get
mastery over the unit. T needed, you should use some more additional instruction.

5.5 LET US SUM UP

In this ot we have discussed in detail the mastery learning, strategy of tcaching  masterny
lcarning, almost all aspects of a material with a fime span which s different from individual 1o imdnadual
vhe basic concept of mastery learning is the concept of aptitude Aptitude s the amount of time required
ar lcarning means learning all aspects of a material. Mastery learning, strategy has the following aspocts,
such as time allowed for learming, learner's preseverance. auality of instrucion, learner's bty o
nderstood instracton and his aptitude. The steps i mastery learning also are discussed

rhey arc.

i) formulation ol objectives,

1) dividing lcarning unit to small steps

iii) identification of lcarning material and instructional stralcgy
iv) diagnostic testing and ’

V) supplementary instruction

An llusteatinve model also is piven in the unit,
‘heck your progress - Possible answery

The major aspects influencing mastery learning are

i) time allowed for learning.

«d) learner's perseverance

i) quality of instruction

iv) student's ability to understnd instruction, and

v) learner's aptitude (amount of time required for mastery learning).

There are five steps in mastery learning

" Formulation of ohjectives

) Dividing learning unit to small sections.

Ji) identification of learning materials and instructional strategy.
v) Diagnostic tests.

! Supplementary instruction.

SSIGNMENT QUESTION

Develop a lesson each for teaching using the maodels listed belov with a topic of your choice.

Concept aftinment model
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Advance organizer madel
Biological Science Inquiry model
Cognitive growth model

Group investigation maodel asud
Mastery learning.

a) No space is given for writing the answers. So you should prepare your answer in separate
1y,

URCES :

Jovee, B & Weil M. (1985) Models of teaching (2nd edn) New Delli @ Prentice
Y India Pvt. Ltd,

Passi, 1C, Singh, L.C. & Sansan Wal (1987) Inguiry Training model of 1ogehing,

a : national Psychological Corporation.

Siddqui, M.H. & Khan, M.S. (1991) Models of teaching Theory & Research, New
i : Ashish Pub.

.......
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BLOCK S MEDIA AND MATERIALS FOR TEACHING BIOLOGY
UNIT | Laboratory

UNIT 2 Lcarning Aids

UNIT 3 Acccssory Learning Aids

UNIT 4 Community Resources |

UNIT 5 Extended Curricular Activitics

UNIT 6 Resource Units.
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BLOCK 5. MEDIA AND MATERIALS FOR TEACHING BIOLOGY

BLOCK INTRODUCTION

As you know, no tcacher can rely on oral communication alone to carr: out the tcaching strategics
discusscd in Block 4. Effective tcaching rcquires the support of appropriate vther media and matcrials
also. This block provides you with an outline of such media and materials nec:ssary for teaching biology.
This block has six units. They arc;

1) Laboratory

2) Lecarning Aids

3) Acccssory lcarning Aids

4) Community Resourccs

3) Extended Curricular Activitics
6) Resources Units

Unit 1 discusscs various aspects of Scicnce laboratory. The features of a Science Lab, its designing
and management and safcty precuations have been discussed in this unit.

Unit 2 and 3 discuss the various aids to lcarning, Major types of aids such as auditory, visual and
audio visual are covered in unit 2 Various accessory learning aids such as Science museum aquarium,
terrarium and green house have been discussed in Unit 3.

Unit 4 deals with community resources, its meaning, scope, procedures 1o utilisc resources and
the major community resources.

Unit 5 discusses the details of extended curricular activities such as science club, Scicnce fair,
Science quiz, field trip and scicnce projects.

Resource unit, its components, steps in developing a resource unit anc an illustrative model have
been covered in unit 6.
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UNIT 1. LABORATORY
Contents
1.0 Objectives
1.1 Introduction
1.2 Aims and Objcctives of Scicnce laboratory
12 Scicnce Laboratory - Featurcs
1.4 Designing Scicnce laboratory

1.4.1  Factors influcncing the design of Scicnce Lab
1.4.2  Design of the Scicnce Lab
14.3  Components of a Scicnce Lab

1.5 Safcty precautions in a science laboratory
1.6 Management of Science Laboratory

1.7 Let us sum up.

1.0 OBJECTIVES

you know that laboratory is essential for tcaching biology. A laboratory must have cssential
equipment and materials necessary for instruction. In this unit we will see the important aspects of a
science lab; and safety precautions in a lab. At the end of this unit you will be able to

hd identify the aims and objectives of Science laboratory
identify the important equipment necessary for a science laboratory.
apply the knowledge of the major features in designing science laboratory.

1.1 INTRODUCTION

Every one, who has interest in scicnee teaching would agree that laboratory has immensc role in
Science teaching. Teaching through laboratory or tcaching using a laboratory is cssential for good scicnee
tcaching. As a Scicnce Teacher you should know the major aspects of a Science lab. In this unit we will
sce the various aspects of Scicnce lab; featurcs of Science lab, design of a Science lab, componcnts in a
Science lab and safcty precautions in a Science laboratory. These 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 lessons. So
the theory and practicals act as complementary to cach other. As you know the need of labe . atory work.
you should dcvelop detail plan for the utilisation of laboratory facilitics.

Through laboratory work we aim to facilitate lcarning by doing, lcarning by obscrvation, discovery
lcarning, and group investigation approach to Icarning. Say for cxample, you arc going to tcaca differences
between animal cells and plant cells. So you could providc slides of the cclls and dircet your students to
obscrve them using microscope and note the differcnce between them.  This is a mode of discovery
learning. Such Icarning would be retainable for long periods and also helps to mastery loarning. So
maximising lcarning, is the aim of laboratory in science teaching.
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Among the objectives of laboratory work, the following are important.

First onc is to provide concrete illustrations for scicntific understanding. Lct us sce an example.
Cell division is an abstract idca for students, hours long lecturing may not be heipful in concretising the
idca. So instcad of lecturing you can utilisc lab facilitics. Cell division can be visualised using a microscope.
Growing roots of onion could be casily usc for this purposc.

Sceond objective is to develop scientific concepts and principles. The conerpt of factors controlling
photosynthesis could be cffcctively developed with the help of Taboratory facilitics only.

Scicntific skills, scientific attitude, and interest could be developed through laboratory werk.
The specific nature of laboratory work would be helpful into develop observation skill, analyzing skill,
and skill in judgement,

A laboratory is a place for learning scientific method and then the process of scicnce, ic., active
experimentation and verification. Laboratory work is also helpful to arouse curiosity in natural phecnomena,

which in turn inspire learning science.

Besides these objectives you can list out many minor objectives of yoor own for instructional
purposc.

Check your progress 1
List out the major objectives of a science laboratory.

Note  : a) Space is given below to write your answer;
b) Compare your answer with the one given at the end of this unit.

1.3 SCIENCE LABORATORY - FEATURES

usually, majority of us do not pay much time for arranging the laboratory. This may be duc o0
many rcasons, such as lack of enough time, lack of cnough space, lack of co-operation from others ctc.
Still many of you are interested to usc the laboratory in maximum possible ways and situations. So you
should know the features of a scicnce laboralory.

Learning Activity 1

What will be the essential features of a laboratory

Note a) Space is given below to write your answer;



Now let us scc the following fcatures in contrast to your answecr.

a)

b)

)

d)

).

8

h)

i)

A good laboratory should have cnough spacc for the frec movement of pupils during laboratory
work.

The physical conditions such as fresh air, light. and ventilation should be adequate to give ¢ .aductive
environment for laboratory work.

The structuring of the lab should be appropriate to conduct demonstrations, leciure cum
demonstrations, individual and group work. Say for example, you have to demonstrate budding
technique along with lecturing. Enough facilitics should be given for pupils to observe the
demonstration and repeat it by themsclves.

Learning matcrials such as actual specimens, preserved specimens and materials required for
lcarning should be provided in a science lab.

Acccessory lcarning materials such as black board, wall charts, visual aids and display boaid should
be present in the lab. This would be helpful to maximize the cfficiency of instruction.

The lab should be designed in such a way (o facilitate tcacher supervision. You know. it is cssential
to supervise cach student, while they arc in work.

Enough storage facilitics should be provided to store lab cquipment, aceessory learning matcrials
and chemicals.

There must have cnough water, gas and clectric connections wherever they are necessary. SufTicient
number of taps and sinks and proper drainage facilitics cnsure the cleanliness of the laboratory.

Different types of experiments arc to be done in a laboratory using chemicals. So therc must be
prccuations against any harmful situation in a laboratory. So safety measurcs such as firc
extinguisher, emergency exit, first aid kit ctc. should be provided in a science lab.

Chec: your progress 2

Bring »ut the essential features of a science lab.

Note

a) Space is given below to write your answer;
b) Compare your answer with the one given at the end of this unit.



1.4 DESIGNING SCIENCE LABORATORY

The scicnee laboratory should be designed in such a way to consider all the factors related to
instruction. You know the importance of thorough planning in providing any cducational situation, Here
also you should plan thoroughly for designing a scicnce laboratory. Bceforc we pass on to the actual
design, lct us have a look to the important factors, which could be considered ai the time of design.

Learning Activity 2
What will be the factors influencing the design of a science lab.
Note  : a) Space is given below to write your answer;

...........................................................................................................................................................

1.4.1.Factors influencing the Design of Science Lab

There arc various factors, influcncing the design of science lab. Let us examine them onc by
onc,

a) Area - The first onc is the number of pupils working at a time. This would help to determine the
actual space required for the work arca, The space for demonstration and storage could be considered
while determining the total arca of the laboratory.

b) Location - Location of the lab is the sccond factor which is to be considered at the time of design.
It is preferable to locate the lab at the ground floor. The lab should be such a place to cnsurc casy
utilisation. In our schools, the sharing of space and cquipments is required. So lab should be located in
a convenient place.

) Flexibility - We use flexibility here to denote the facilitics for adopting various activitics such as
different methods of tcaching, activitics of scicnce club, facilitics for audio-visual projection, spuce (0
devcelop improvised Icarning matcerials, ctc. So you should plan for a multi purposc laboratory.

d) Furniture - Necessary furniture such as demonstration table, students tables, storage shelves
and chairs arc cssential in a lab. The tables could not be of huge size. Modcrate type table should be
preferable.  The demonstration table should be placed on some height from the ground level so that
students should be able to sce the demonstration well.

¢) Lighting - Enough lighting should be provided by utilising the day light to the maximum cxtent,
In order to utilisc day light, doors and windows should be placed in accordance with the cntry of light.
But carc should be taken to avoid cxcessive lighting. Light colours should be used to paint the walls,
which reduccs the light intensity.

f) Safcty - You know it is very important to involve safcty measurcs in a scienee lab. There will be
chances of firc, breakable glass wares and harmful chemicals in a lab. So whilc developing a design for
a lab safety measurcs must be included in it.



Check your progress 3

What are the fuctory influencing the designing of a science lab

Note

a) Space is given below to write your answer;
h) Compare Your answer with the one given at the

end of this unit.

1.4.2. Design of a science Lab

We have already discussed objectives of laboratorics

and factors influcncing (he desipgn of 4
laboratorv. Now ¢t us develop a design for

a modcel science lab

The science taboratory in a sccondary school could be
laboratory. Since, we have no separate laboratorie

a multi-purpose study room_ rather than o
the facilitices and utilise it as per the needs of (he

s for physics, chemistry and biology, we have (o share
subject.

learning Activity 3
According to vou, what will he the compaonents of a science lub ?

Note

a) Space is given below to yerite your answ

wr:

A. AQUARIUM

€. cHAIRS w [ swecves

D - Door S5ToRALE AuD PREPARATI ON 2. ooM
DT- DissEcTiONt TARLE -

EE - EMERGENCY EXIT R l D.T —f D
S - sINK =

T - TABLE

V - VENTILATOR,

W~ WIND oW

Fionre 5 A pronosed desien of seiencee hiborajon




1.4.3 Components of a science lab
You know that there are many components in a laboratory. We shall scc them onc by onc.

a) Rooms - The rooms selected for the laboratory is the first component. The room should have
about sixty three squarc metres of space for 36 students. In connection with this room, two small rooms
should be present at either sides of the lab room,. The room behind the lab should be used as a store-cum-
preparation room. The room at the other end of the lab should be used as a scienze muscum. The actual
laboratory room should have demonstration arca and work arca. The former as vou know for conducting
demonstration by the teacher and the latter for the students to work.

b) Storage shelves - There must be cnough storage shelves for the purpose of storing chemicals and
other cquipments. Most of such shelves should be in the store room.

) Ventilation - You know that cnough ventilation should be provided for the lab as we have to usc
ccrtain chemicals in the lab.

d) Lighting - Enough light facilitics should be provided in the lab. Windows with suitablc size
should be fixed at the appropriate places for this purposc. Elcctrification also should be done to arrange
lighting facilitics in the lab.

e) Equipment - You know it is csscntial for cvery laboratory to have a varicty of cquipment. The
cquipment includes disscection microscope , compound microscope, projection microscope and different
types of film projeciors. Other types of cquipment which are necessary for conducting practical in physics
and chemistry shou Id also be provided in the lab.

f) Water cor:nection - It is very cssential for a laboratory to have water corncection and sink at the
appropriatc places A sink should be attached with the demonstration table.  Along with the water
conncction cnough drinage facilitics should be provided.

Check you progress - 4.

What are the esser tial components of a science laboratory.

Note a, Space is given below to write your answer;
b, Compare your answer with the one given at the end of  this unit.
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15  SAFETY PRECAUTIONS IN A SCIENCE LABORATORY

We know that accidents may take place at any time in the laboratory. So it is very cssential o
involve certain safcty precuations in a science lab. Let us sce the major precautions to practised in the
lab.

a) Training for students

You know that children arc always children. So they will be cxposed to dangerous situations
whilc they arc in the lab, [t is cssential to give necessary training for the students in dealing with
various cquipment. Instructions to operatc cach cquipment should be given properly.  Such
instructions should be printed and attached with cach instrument. You may have scen such
instructions on the cquipment that we usc. Other instructions for handling ¢hemicals, glasswarcs,
ctc. should be exhibited on the walls of the lab and on tables. Say for example instructions like "
Handlc with Carc" should be pasted on the storage shelves and practical table, which is found very
effective. Instructions such as "Kecep your table clecan”, "Chemicals are costly, use them vigilantly".
"Prevent fire", "Water is precious” ctc., would be helpful to maintain discipline in the lab. Such
step sheuld be helpful reduce accidents in the lab.

b) First 1id kits and training

Every school, should have [irst aid kits, since injurics arc common. Wc should keep a scparate
first aid kit in the lab, as it is an accident zone. The first aid kit should include cotton, plasters, dressing
cloth, medicincs for injury and burns, and medicine which reduces the chemical action of strong acids.
The kit should be placed in such a place so that every onc could sce it and use it as and when required.

You should give necessary first aid training for students. This would be helpful to reduce anxicty
during the cvents of accidents.

¢) 'Keep -Safely' Principle

You know that many chemicals and objects arc dangerous to pupils. So we do not allov. them to
play with such injurious objects. The list of such injurious things should be longer onc in the lab - So. you
should make a hist of objects which arc 10 be kept away from students.  Scparate list is preferable for
chemicals, glass wares and instruments.  After making the list you should keep all those objects safely in
your custody.

d) Control Unit

We usc control unit here to denote the on, ofl and rcgulation units of clectricity, and water
conncction. This unit should be fixed in a convenicnt corner. You should let the students hnow, the
mastet on and offl switches. This would helpful in the cvent of accidents, if any. Along with such a unit,
proper fuses and carthling of the clectrical applicances should be made correctly.

¢) Emergency Exit

We arc usually unwilling to fix many cxits, but at the time of an accident we may feel that these
exists arc not cnough. Thus it is highly csscntial 10 have emergency exits at the places wherc people
assembling espccially, when it is in doors. Otherwisc, you know, the struggle to get out from the accident
flsge it self causc accidents. So you should include one or two emergency exits in the design of your
aboratory,



f) Fire extinguisher

A science lab should have facilitics to prevent fire. Usually fire extingaishers, or sand or water
sources arc used to prevent fire. 1t is essential to provide facilitics for prevention ol hirc in a scienee lab

These arc the various salcty measures which should be taken into consideration, while we design
a sciencc lab.

Check your progress - 5.
How could we maintain the safety measures , in a science lab.

Note : a) Space is given helow to write your answer;
o !

h) Compare your answer with the one given at the end of — his uanit.

1.6 MANAGEMENT OF SCIENCE LABORATORY

We all should know that betier management leads (o better result. Asa science teacher What
activities do you follow tor the betier maintenance of a Scienee lab 2 Make vour response aeainst (he
Tollowing lcarning aclivity
Learning Activity - 4

List out the activities that you should follow for the better maintenance of a science lah.

Note : a) Space is given helow to write your answer;

You may have suggested that, routine cleaning, arrangement of item: in the lab, cic will be
helpful for better management. Of course, routine cleaning of the equipment and lab room is cssential for
hetter management. Logical arrangement of specimens. cquipment and chemic:sis also surely contribute
1o the proper management of scicnce lab, ’

Co-opcration of other teachers and students 1s also helpful to maintaimn a lab - You shonld seck
co-operation ol other teachers and students in collection, preservation, arrangement and stornge of specimens
and conducting experiments in (he lab
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You should cntrust members of scicnee club for the better maintenance of the lab. 1y addition to
thesc.various documents also arc cssential for maintaining a science lab.  Documents such as Stock
Registrer. purchase Registrer. alphabcetical lists of equipments. speciments and chemicals a1 a registrer
to record activities in a lab also arc necessary.

We all know that lab is designed for providing practical experience. So regular usc of lab facilitics
is the most important aspect which contribute (o the maintenance of a science lab.

Check your progress - 6,
Enumerate the activities for the better management of a science lahoratory.

Note  : a) Space is given helow toyrite your answer;
b) Compare your answer with the one given at the end of  this unit.

1.7 LET US SUM UP

‘T'his unit discussed the various asccts of science laboratory. ‘I'he main points arc as follows

1) Science lab is uscful in developing scientific abilitics, attitude and interest.
1) I'he essential physical facilities for a science lab are space. liphting, clectrification »ater and pas
connction

1) The factors influencing the designing of a scienee lab are arca, location, Nexibility, furniqure lighting
and safety.

iv)  The cssential components of a science lab arc rooms, storage shelves, ventilation, highting,
cquipments and waler conncction

V) A varicly of safcty precautions arc to be practiced such as training for students, first aid kits
control unit cmergency exit. fire exinguister and keep-safetly principle.

Vi) Various activitics such as routine cleaning, neat arrangement. co -operation with ot} er teachers &
Science Club members, maintaining records and regular use of the lab help the proper managemaent
ol a science Fab.
Check vour progress - Possible answers

1. The major objectives of a science lah are to,

i) Provide concrete illustrations for scientific understanding

i) develop scientific concepts and principles



-129-

iii) develop scientific skill
iv) develop interest in science, and
v) to develop scientific attitude

A good science lab will have enough space, physical facilities and structure. Learning materials
and accessory learning materials should be provided and enough storage facility is necessary.
Fecilities for expirimentation and supervision also necessary. These are the essential features
of a science lab.

The factors influencing the design of a science lab are its arca, locasion, flexibility, furniture,
lighting and safety measures.

Essential components of a science lab are room, storage shelves, ventilation, lighting, cquipment,
seating facilities and water connection.

Safety measures can be adopted by giving training for students, to practice safety measures and
JSor using first aid, using keep safety principle and providing contro! unit, emergency exit and
fire extinguisher. ‘

Rountine cleaning of equipment and neat arrangement co-operaticn of other teachers and
students, participation of Science Club members, keeping of registers and regular use of the lab
are the important activities helpful for the management of a science lab.
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UNIT -2 L ARNING AIDS
Contents
20 Objectives
2.4 Introduction
22 l.carning aids

2.2.1  Lcarning aids - the concept
2.3 . Tvpes of lcarning aids

2.3.1.  Visual aids

2.3.2  Auditory aid:
233 Audio - Visu i aids

24 Improvisation of lcarring aids
2.5 Effcctive utilization o: lecarning aids
2.6 Let us sum up

2.0 OBJECTIVES

Various types of lcarn ng aids can be used to facilitate our tecaching. The nature and typc of
lcarning aids may be different : ceording to the difference in the nature of the subject.  As teachers., you
would have to felt difficulty to r ovide Icarning aids at many times duc to their unavailability. Improviscd
aids can be cllectively used in ¢ ich situations. At the end of this unit you will be able to

interpret the meaning f lcarning aids

identify the major types of learning aids.

apply the principles of improvising lcarning aids
identify the ways to usc learning aids cffectively,

* % * ¥

2.1 INTRODUCTION

Teachers arc awarce of 1 1¢ usc of diffcrent types of lcarning aids from the very beginni.ig of their
experience with the carcer. Iea ning aids arc very essential for effective Icarning. The lcarning aids arc
mainly classified into audio. vic al and audio-visual aids. In this unit we shall discuss lcarning aids in
detail.

2.2 LEARNING AIDS

During instruction wc isc many matcrials and resources to facilitate the process. It <an range
from a picce of paper to highly sophisticated cquipment like computers.  Whatever it is. there is no
controversy over the fact that the se materials are essential for complete Icarning. What do we call such
matcrials ? *

2.2.1  Learning aids - The concept

The materials and resources which arc used to enhance the process of instruction is relc rred 10 as
lear =+ wads They are alvo termed as audio-visual aids, since they stimulate our auditory aad visual
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senses. As they are used to facilitate Icarning, they are called learning aids.
Learning Activity 1

What are the major types of learning aids, according to you

Note  : ‘a) Space is given below to write your answer;

2.3 TYPES OF LEARNING AIDS

You know that Icarning aids arc of a wide varicty. But as far as ot schools are concerned al
them arc not relevant. So. here we will discuss only thosc which arc relevant and available in our scho
You may remember that. the following is an incompletce list of fcarning ai.ls.

Learning Aids
Visual Aids Auditory Aids Audiovisual aids
A
Non-projected aids a) Radio a) Cine-sound film & Projector
a) Actual matcrials b) Record & Record b) Video Casscttes
b) Pictorigal Players ¢) Television.

c) Mobiles

B

Projected Aids
a) Overhead projector
b) Film strip/slide projector

Fig.6. Types of Learning aids availablc in our school

From the figure 6 it is clcar that there arc three categorics of learning aids such as visual aids. audit
aids and audio-visual aids. Now lct's scc cach one in detail.

2.3.1 Visual aids

Visual aids arc thosc matcrials which we can sce. A flower, its dis.ram, or photograph or sl
or transparcncy, will be a visual aid. Among the visual aids there exists two groups such as non-projec
aids and projccted aids. You know that it is not practical to make and imagc of diagram on the scre
with the help ol light through a chart. If we nced to make an image of an object. we will usc shides, {il
or transparcncics. Thesc could be projected using light. So the visual aids which can be projected
called projected visual aids and those cannot be projected are non- projected visual aids.

A Non- Projccted Aids

Thesc include actual materials. black board. charts and mobiles whet we compare a nen-projec
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aid with a projected aid, we can easily understand the advantage of  a non-projected aid. Non :rojected
aids arc morc common and widely used in cducational practise. Is there any need for explaining the
importance of black board ? Because all of us utilizc it extensively. Black board can be used a one and
the same time to present new ideas and also for revision and summing up of the Iesson. The matter
presented to the black board can be verbal, pictorial, or diagrammatic.

a) Actual materials

Actual matcrials includes, specimens cither in live condition or prescrved specimens.  As a
tcacher, you may have uscd varictics of specimens which arc casily available. If such actual materials arc
not available we should utilize other type of aids.

b) Pictorisal aids

Picturcs of various types are uscd for class room instruction. They arc the sccond imporiant type
of visual aids. The pictorical aids include charts and picturcs which serve as valuable visual aids. We can
have a wide varicty of chi ts. For cg: we can produce charts for cach lesson. As for the unit ‘our
cnvironment' we can use ¢arts for showing animal interactions, food chain, encrgy flow, 1ollution.
cnergy , ladder, and pyramid of energy. Such pictorical prescntation will be helpful in faciliiating .carning,
Along with charts, still picturcs and photographs arc also uscd as pictorical aids. These will help in
understanding scasonal chaiges and natural phenomenon. For example, the photographs of a particular
locality during dilfcrent scasons, would be helpful to identify the changes occurring in different scasons.

¢) Mobilcs :

A mobile is a wall chart, but with a difference with natural charts. The difference is in r2spect of
the organization . There ar: no pictures, instead of that, symbols or words are arranged independently
and hanging s:paratcly on threads, on which they can move frecly. So they arc termed as mobile.
Through the foltowing cexataple the coneept should be made clear,

Eg: The moebile of Don:cstic animals.
- DOMESTIC ANIMALS
[ cow | || car | SHEEP

Mobiles of animals in a foodwcb, cnergy flow, cte. can be developed and uscd easily.
B Projected aids

You han e several experience with projected aids. In our schools, mainly two types of projected
aids arc supplicc.. They are overhead projector and slide projector. In projected aids a bright .ight is
passing through a transparent picturc and by mcans of a lens the cnlarged picture is project in to screcn.
The projected aic's are more adv: ntageous tha non-projected oncs, as it attracts more attention of viewers.
The major projes ted aids such a . over head projector and slide projector arc described below.

a) Overhe: d projector
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The overhead projector is used (o project large transparencics. This helps the tcacher (o present
the matter while facing the class. The transparencics arc specially developed for overhead projector.
Transparcencics of living organisms, and the various aspects of living beings are supplied to our schools.
These colorful transparencies, will reduce the effort of the (eacher. Now we will have a discussion on
slide projcctor.

b) Slide projector

The slide projector is very uscful device to provide real, life like presentation ol the content. A
wide range ol slides arc provided to schools in cach subject. For cg. in biology, the slidcs on internal
organs help a lot in the process of instruction. These create grealtest inspiration among children 1o Icarn,
Check Your progress -1

Briefly comment on the important visual aids, which can be utilized in our class rooms.

Note a) Space is given helow to write your answer;
h) Compare your answer with the one given at the end of  this unit.

2.3.2 Auditory aids

We have alrcady scen the important visual aids. Now we will discuss some idcas reparding
auditory aids. Aids in this group stimulatc our audition. The major auditory aids arc Radio and (ape
rccorders. Let us consider Radio firstly.

a) Radio is onc of the cheapest clectronic medium, which has ample caucational importance. You
know that now a days, there arc special cducational broadcaste for the benefit of pupils as well as teachers
As an Aid, radio act as a supplementary matcrial. Generally two types of radio lessons arc broadcaste for
benefits of students, They arc enrichment lessons and direct teaching. Somc Iessons arc not directly on
the content, but arc related to the curriculum, these arc enrichment Icssons. The lessons on dircct on
certain arcas in school svllabus arc called direct teaching,

The Radio lessons are not a tcacher substitute. So tcacher must prepare supplementarny notes and
matcrials to help the student for better understanding of the lesson. For the cffective utilization of Radio
lessons, teachers must be vigilant about the Radio programme. Say for example, usually radio fessons for
students, arc broadcast at 7.35 am. Through our radio. So the tcacher, can dircet the students to listen (o
the programme, and 10 notc down the points, which arc not clearly undersiood. Then a discussion on the
icsson in the class room will be helpful for better understanding. Sometimes radio lessons arc use | along,
with other projecied aids. This would increase the cfficiency of the lesson

Check your progress - 2
Bring out the advantages of radio as an effective learning aid.

Note s a) Space is given helow to Wrile your answer;
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end of  this unit.

g . )
h) Compare your answe'r with the one given at the

b) Records and record plavers

We all are Familiar with a wide range of audio records. The popularity ranges from its maximum
to film songs and dectines slowly to educational audio cassetics. The records can be casily reproducible
and long lasting. "The record player is the device (Hardware) used to reproduce the recorded ma.lcrjal
Among school subjects, more number of cassclics scem to be highly cifective to get masticry ove “recitation
of the pocms. Many tcachers now utilize this facility in our schools. Unfortunately, the use of audio
cassetics in othcr subjects, is a dream now a days. cven though it has many advantages.

Check your progress 3
What are the educational values of records and record players.

Note a) Space is given below to write your answer;
h) Conipare your answer with the ane given at the end of  this unit.

2.3.3 Audio-visual aids

In this scetion, we will sce thosc aids which have both an auditory and visual appeal. Since they
have bearing on two senscs, they are highly effective than other types of lcarning aids. You know that,
thesc aids arc costly and they need skillful co-operation also. The major audio-visual aids, which arc
uscful for our school purpasc are cine sound films, vidco cassclics and television. Let us consider cine
sound film and projcctor.

a) Cine-Sound film and Projector

There arc cnormons number of films, which provide rcsources for education. The film ~cips 1o
communicate complex ideas casily and dircctly. Films arc also helpful in presenting ideas which of ~erwise
can not be expressed tn the classroom. Say for example the life of Antartica cannot be verbaly explained
clearly. But a sound film on the life of Antarctica would scrve the function very well. The newer
developments in technologs will help to visualize certain biological process, and phenomena,, which arc
otherwisc invisible to human eye. The films can also show certain actions more clcarly by slowing, down
its speed. andalso re produ. ¢ the events already happened. There are short films an ‘our nature’ supplicd
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10 our school, but more number of films must be developed and supplied to the schools. These films can

_exhibited only with the aid of sound motion picture projector. While using the proector, care should be
taken in clcaning and operation. The threading should be done as per the threading diagram. The
projector should be placed on an immovable table and focussing on the screen sheirid be adjusted belore
projection.

Learning Activity 2
Accarding to you, what is the use of video cassettes

Note  : a) Space is given below to write your answer;

b) Video Casscties

Reeently, clectronic video casscttes exhibit marked advantage over film systems due to their
flexibility in‘sclf - opreration and intcraction. Though the video cassettes are costly they have become
morc important now a days. When we consider our school environment it is not cven possible (o think of
the use of such casscttes duc to many financial and technical rcasons in our country cducational video
cassclics for the sccondary level is limited. Though it is valuable aid for instruction, the fack of enough
cassclies and the costly nature of hardware make it difficult o usc it in our school system. ‘We hope that
in the necar future video cassctte will be contributing much to our instructional stratcgy.

¢) Television

The role of television is cducation is similar to that of radio in many respects. But if it has the
samc disadvantages of video cassctics. In addition to that, as it is a transmitted medium transmission
time may be inconvenient and inflexible. Despite of these disadvantages television acts as a highly
cflcctive teaching aid. But, cducational broadcasts for sccondary school pupils ¢ re every scarce. The
television lesson, if utilized for instruction, should be proceeded with teacher's cornments and tollow up
discussion. The rolc of {clevision in cducation should be more developed in our country.

Check your progress - 4

Bring out the educational importance of sound projector, video cassettes and Television.

Note  : a) Space is given helow to write your answer;
b) Compare your answer with the one given at the end of  this unit.




2.4 IMPROVISA 'TfON OF LEARNING AIDS

We have alres ty discussed a number of learning aids. But most of them are costly cquipmenls.
So we need o find out imilar types of aids at a relatively lower cost. By improvisation we can develop
lcarning aids using low cost, casily available matcrials. Say for examplce, you arc going to tcach about pH
value. Usually titmus paper is essential. You could make bluc litmus paper, by pasting a hibiscus flower
on a whitc paper. You <ould change into red litmus by pouring a few drops of lemon juicc onit. Like wisc
you can develop many learning aids as per your contest.  You may also develop Icarning aids other wisce
which arc otherwisc not available. You can make the improvisation as students' projects. ic the cotlection
of resources for learning aids and their development with the help of your students. The follov.ing patiern
will help vou for imprevisation of learning, aids.

Step. 1. Identification of the type of aid
We have disct ssed pedagogical analysis in Block 3 Unit 1. While analyzing the pedagogy we
can identify the nature and type of Icarning aids. Say for example, you are going, to tcach cell orpanclics
“in cighth standard. ‘I'h 're of course is the need of modets of ccll as a whole and difTerent cel' organclics.
So identification of tvy > of aid is the first step.
Step 2 ldentification .t resources required
You should identify the natural resources required to develop the learning aids. For ¢xample you
should make a hist of resources such as, old ncws paper, cloths, emply match boxes, sticks, .caves, and
flowers of plants, stoncs. sand clc. evervthing can be included in this list.
Step 3 Development i learning aids
Using the collected materials you should develop the lcarning aids, as per the need of the given
arca. You should makc a diagram of the material to be developed. Then using the selected resources
develop the material as per the design madc carlier.
Ch.ck your progress - §

"It is essential to impravise learning aids". Sustantiate the statement.

Note a) Sy ace is given below to write your answer;
b) Ccmpare your answer with the one given at the end of  this unit.

2.8 EFFECTIVE UTILISATION OF LEARNING AIDS

You are famit ar with the sclection of appropriate tcaching methods, suitable for ashicving the

-
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prestated objectives, as the characteristics of your students. Each of such teaching methods needs inclusion
of certain learning aids. Sclection of appropriate learning aids and their effective utilisation, is a skilled
activity. So before selecting a particular aid the tcacher must ask himself about the kind of aid, the source
of its availability, and the cfTectiveness. After you have sclected an aid, you shouid became familiar with
the aid in all its details. Then you have to make a plan about, at what point of th: lcsson, the aid is to be
introduced, usually many aids can be introduced at different points of the samc lesson. So you have to
plan scparatcly for cach aid,. Alflter you have a plan about introducing an aisd. you have dircet your
students to obtain maximum bencefit using that aid, say for example, before using a microscope, the
tcacher should cxplain how to operate it. Instructions to vicw also should be given. Then comes the
actual process of presentation. The presentation should be as good as possible. Certain aids nceds follow
up discussion after presentation. For example, the students are directed to look at the slide of human
blood through the microscope. Once, the presentation is over a discussion on the material will ecnablc to
develop a better understanding of the material. As a teacher you must have to follow the directions given
above for effective utilisation of learning aids.

Check your progress - 6

How do you utilize learning aids effectively ?

Note  : a) Space is given below Lo write your answer;
b) Compare your answer with the one given at the end of  this unit.

..........................................................................................................................................................
..........................................................................................................................................................
...........................................................................................................................................................
...........................................................................................................................................................
...........................................................................................................................................................

2.6 LET US SUM UP.

In this unit, we have discussed the major types of learning aids, the advantages of cach,
improvisation of learning aids and mcans for cffective utilisation of learning aids The main points of the
discussion can be summarized as follows.

i) The learning aids can be categorized into visual aids, auditoty aids and audio-visual aids.

ii) Visual aids involves non-projected aids such as pictorials and mobiles and projected aids such as
film strip projector and overhicad projector.

i) Auditory aids involve record and record players, and radio.
iv) Audio-visual aids involve cine projector, video cassettes and television.
v) Improvisation of learning aids is of low cost and invites active student's participation,

vi)  Adetailed plan about the type of aid, when to use, how to use and purpose of using will help us for
the cffective utilisation of learning aids.
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heck your progress - Possible answers.

Visual aids can be mainly of two types, non- projected aids and projected aids. Non - projected
aids involve actual speciments, picotrials and mobiles Projected aids involve film/slic': projector
and everhead projector.

Radio helps to provide supplementary instruction. Sometimes enrichment lessons also broadcast
through radio. Other than direct lessons and enrichment lessons help students to get mastery
over the lessons when the content is learnt in the classroom.

Records are helpful in language teaching. Now a days, audio cassettes are mostly piroduced in
Malayalam poctry. These will help to attain recitation mastery.

Audio-visual aids have marked advantage over other types of aids. Sound films are helpful in
instructing many complex idea easily and directly. Natuaral phenomena and various other
phenomena which are otherwise cannot be instructed. Could be instructed using such films.
Though, costly video cassettes also are highly helpful in this regard. The T.V. watching habit of
pupils could be channalized into watching educational programmes by provising recent
information in its various dimensions.

Learning aid are essential for maximizing learning. Usually, we need awide variety of learning
aids. In most cases, a teacher himself should develop learning aids of this choice. A teacher
may not be able to afford expenses for develop learning aids by using materials that have a little
or no cost. Pupils also can participate in developing learning aids, which is turn inci eases their
interest in learning.

Effective utilisation of learning aid is a skilled activity. Before introducing a learning aid,
teacher should familiarize with that and she should plan when to introduce an aid and how to
use it. Teacher should also give necessary directions to students before presenting the aid.
Follow up discussion should alse be done if necessary.
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UNIT -3 ACCESSORY LEARNING AIDS

Contents

3.0 Objcctives

3.1 Introduction

3.2 Accessory lcarning aids mcaning
33 Scicnce muscum

3.3.1. Purposc of Scicnce Muscum

3.3.2. Inclusions in a Scicncec Muscum

3.3.3  Spccimen - Narcotisation and Preservation
3.3.4  Herbarium,

3.4 Aquarium

3.4.1  Scope of aquarium in Science Teaching
3.4.2  Construction of an aquarium
3.4.3  Guidclines to maintain an aquarium,

3.5 Terrarium

3.5.1  Sctiing a lcrrarium
3.5.2  Planing and maintcnance

3.6 Green House

3.6.1  Components of a grcen house
3.6.2  How to build a grcen housc
3.6.3  Instructional uscs of a green housc.

3.7 Let us sum up.
3.0 OBJECTIVES

You have to usc diffcrent accessory learning aids to facilitate teaching - learning process. These
are different type of accessory lcarning aids, which are useful inbiology teaching. In this unit we will sce
the major accessory learning aids such as muscum, aquarium, terrarium and green housc and also their
components. The usc of these in biology tcaching also is given in this unit. A: the end of this unil, you
will be able to :

interpret the meaning of accessory lcarning aids.

identify the major accessory learning aids

identify the uscs of the accessory learning aids in biology teaching.
identify the techniques for specimen preservation.,

apply the procedures of specimen preservation.

develop to positive attitude towards constructing an aquarium.
apply the procedure in constructing an aquarium.

develop a positive attitude towards designing a terrarium
apply procedures in designing a terrarium,

develop a positive attitude towards designing a green house
apply procedurcs of designing green housc.

¥ K K X X ¥ K X ¥ X ¥
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3.1 INTRODUCTION

Usually we arc using a different types of Icarning aids. We have discussed the major types of
lcarning aids in the last unit (Unit 2). Now wc shall discuss about yct another type of learning aids
namcly, accessory lcarning aids. Accessory Icarning aids involve those aids which can tx: used for
instruction, in addition to the types of aids discussced in Unit 2. These aids include aids which .arc used in
association with laboratory. In this unit we will discuss in dctail about accessory Icarning a:cls such as
muscum, aquarium terrarium and green house.

3.2 ACCESSORY LEARNING AIDS - MEANING

We have alrcady discussed different types of lcarning aids. Now, we shall discuss about a very
special type of Icarning aids, named as accessory Icarning aids. Accessory learning aids mcans thosc aids
which could be uscd effectively for instruction, by dircct observation from outside the classreom setting.
They arc permancnt sctting, usually in association with scicnce laboratory. So, we cannot bring them into
the class room, instcad you can guide your students them for direct obscrvation of different aspects of life
and lifc process. Say for example, take the case of aquarium, you should direct your students to observe
breathing aud feeding habits of fishes, the ccological conditions of aquarium, etc.

We shall discuss diffcrent accessory lcarning aids such as muscum, terrarium and green house ¢ne by onc.
3.3 SCIENCE MUSEUM

Muscum is an intcgrated part of science instruction. You may have several expericnce of the
importance of muscum in science tcaching. Scicnce muscum has various purposes. Let us examine the
major purposcs scicnce muscum, Bcefore that you shall do the following lcarning activity.
Learning Activity 1
According to you what is the purpose of science museum.

Note  : a) Space is given below to write your answer;

..........................................................................................................................................................
..........................................................................................................................................................
.........................................................................................................................................................

.........................................................................................................................................................

3.3.1  Purpose of science Museum

Usually 1 muscum is a placc to store and cxhibil various types of accessory learning matcrials.
So the purposcs Hf muscum arc as follows.

a) Collection. storage and cexhibition of various specimens which have instructional importance.
b) Development of various accessory Icarning materials such as models, charts, maps etc.

%) To develop specimen collection and organization skill in students,
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d) To develop interest in science and helping to sustain the interest.

c) A muscum is usually developed as cducational workshop. This can be cffected by directing students
to take part in various activitics.

In additions to these purposcs, you may have o suggest some other purposcs for scicnce muscui,
You can try to test purposcs of your own. Now, let us discuss about the important inclusions in a
muscum. - '

3.3.2 Inclusions in a Science Muscum

You may know the important inclusions in a museum. We shall discuss the itcms to be included
in a muscum as follows. We can collect and preserve any item in the museurm, but the materials which
have closc intcgration with instruction is preferable. The materials can be dry exhibits such as sceds,
lcaves, roots, weeds, mincrals ctc. and wet specimens such as plants, fishes, snakes, eic. certain living
beings such as birds and large animals should be stuffed and preserved.

Models of various matcrials should be developed and protected in the muscum. The modcls can
be still models or working models and organs could be made using clay, plaster of Paris, spenge clc.
Charts and maps of sclected topics also may be prepared.

Usually the muscum is scen in connection with the laboratory. Enough shelves should be provided
in thc muscum to arrange all the spccimens systematically. Work tables alsc should be provided in a
muscum to preparc different types of accessory learning materials. Now we shall discuss the impoitant
aspects of specimen collection and preservation.

3.3.3  Specimen -Nargotisation and preservation

Hcere we consider the casc of wet specimens. We have already scc that plants, invertebrates and
veriebrates could be prescrved as wet specimens. You know that preservation of plants is casicr than that
of animals. The sclected plants should be collected ad preserved in a suitable medium. But preservation

of animals havc two stages namcly 1) narcotisation and ii) Preservation. Let iis sce cach onc in detail.

A, Narcotisation of animals

Narcotisation mecans killing an animal in an unconscious stage, that is with the application of
certain chemicals, which make the animals unconscious and then kill them. Different types of chemicals
arc uscd for this purposc. Let's scc some of the uscful ones.

i. Mecnthol

This is helpful to kill invertebrate animals living in aquatic medium. A ten pereent (10%)
solution menthol is cnough to narcotisc and kill an aquatic invertibrite within half an hour.

i1) Magncsium Sulphatc:

This is very cffective to narcotize and kill most of the marinc and fresh water forms.  Sclected
animals are to be put in water and then place a few crystals of magnesium sulphate. It will gradually
dissolve in watcr, which Icads to the narcotisation of animals.

iii) magnesium Chloride : This is also a uscful chemical for narcotizing aquatic forms. In the case
of marinc animals 7.5% solution of magnesium choloride with an equal part of sca water is uscful. And
for fresh water forms 2.5% solution is sufficicnt.
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Certain alcohol (20% - 50%) also arc used for narcotizing animals.  Chloroform is another
narcotic agent used (o narcotise terrestrial forms.

B. Preservation of animals

You may be familiar with prescrved animals, For prescrvation of animals glass jars iy suilable
sizc is nccessary. Appropriate preservatives should be added to the glass jar and put at the specimen in
the jar. Different preservatives arc used for preserving animals,

Formal dehyde is a widcly used preservative. Commercial formalin should be reduced to 5% for
preserving most invertebrate animals. For vertebrates formalin of S - 10% is suitable. Ethy! alcohol is
another preservative.  You can prepare Bovine's fluid a preservative mixture, by adding cqual amounts of
picric acid. formalin. glacial acetic acid and alcohol. We have discussed preservation of animals . We
shall now discuss drv preservation of plants namely Herbarium: Before we pass on (o that you shall cheek
vour progress on the unit.

Check your progress |
Bring out the meaning of narcotisation and essential features of preservation of specimens.

Note a) Space is given below to write your answer;
h) Compare your answer with the one given at the end of this unit.

3.3.4 Hevbarium

Herbarium is a very usclful method for preserving plant parts in dry condition. Usually a plant
twig with inflorescence should be uscd for this purpose. The sclecled plant should be dricd at first. Now
Ict's sce the press dryving of plant parts.

Learning Activity - 2.

What do you mean by press drying

Note 2 a) Space is given below to write your answer;




, Press drying

Press drying is a process used to dry plant parts for preservation. 1t i as the name indicale

ving and pressing.  You should take the material to be dricd and place on & sheet of news paper.

~nother sheet of paper is (o be placed over it and plays a pilc of books over it to compress the specimen.

£1 this fashion you can place many specimens with alternate sheets of news papers. You have to replace

tac wet paper everyday. This will help to complete drying, Without shrinking of any part. I you place
- cardboard sheet in between newspaper scctions. the drving will be at a faster ra‘c.

You should take certain precautions while placing the specimen for drving. They arc as follows

Flattened flowers il any should be placed face down on the paper.

" Long flowers should be laid for side view.

iil) Cut the stem according to the size o_f the paper.

iv) Lcaves should be spread clearly.,

V) If the specimen is wrinkled. before drving it should be soaked in water to get its natural appearance.

These are the points to be borne in mind lor press drving. a specimen.

i3 Preparation of herbarium

This is the sccond phase, that is the preservation phase, Usually we usc drawing paper with Ad
size lor this purposc.  After the drying process is over, you should take the specimen for preservation
This specimen is then carcfully pasted on the herbarium sheet. Each herbarium sncet should contain only
onc specimen. And cach sheet should have the following details of the specimen.  Scientific name,
family, locality, local name, date of collection and name of the collector. These details should be neatly
writlen or printed on the right hand side, lower part of a herbarium sheet. Then you should cover the
sheet using thin and transparent polyethene sheet. These sheets should be filled separately or bind them
all into a book as per vour convenience.

Check your progress 2.

Bring out the important aspects in the preparation of herbarium.

Note  : a) Space is given below to write your answer;
h) Compare your answer with the one given at the end of this unit.
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3.4 AQUARIUM

Aquarium has a high ornamental value. We all are familiar with this ornamental value. Along
with such a value, aquarium is a very cffective tool for instruction of certain topics also. It can also be
used (o conduct project work for students of different standards. Now, we will discuss the scope of an
aquarium,
3.4.1 Scape of Agumrinm in Science Teaching,

Aquarium has influcnce in tcaching even at clementary stage. Tt helps to make the students
active, while they are Iearning.  Since acquiring present actual life situation, it reduccs our work 1o a
greater extent.
Learning Activity 3.

List out the instructional significance of aquarium.

Note @) Space is given below to write your answer;

you could assign certain problems 1o students and guide them to solve the problems by thorough obscrvation
of aquarium. It is an cffective medium to understand the changes in ccosystem and cffect of various
factors in an ccosystem,  This is also a best device to conduct project work for students of different
abilities. Say for cxample, the difficulty level of the project could Lo progressively upgraded from fow
ability students to student with higher abilitics. Many experiments also can be conducted using an aquarium,
For example, cyvelic nature of clements, feeding habits of different (s nes of animals food of living things
in the acquarium, necessity of the hygenic surrounding, cie. could be experimentally proved using an
aquarium. You should design and conduct experiments of vour choice.

3.4.2.  Construction of Aquarium

We all are familiar with aquarium, but all of us arc not so familiar about the construction of an
aquarium. The following items arc required to set an aquarium.

a) glass jar - A clear plass jar is the most important part of an aquarium. Usually rectangular glass jars
arc uscd for this purpose. Glass jars in many shape arc using now  If scparatc glass picces Jdre usc 1o
construct the acqurium, the joint should be scaled in such a wav to rrevent waler leak.

b) Clcan sand and sloncs
The sand should be washed many times to avoid mud particles in the sand. Along /ith sand,

attractive stones should be collected and cleancd. These are used to decorate the Moor of the aquarium
with a litile slope from front side to back sidc.
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c) Acration facility

You may have scen different sized and shaped acrators used in aquariums. You should sclect
acrators in accordance with the size of the glass jar you sclected. You should provide electric supply to the
acralors. otherwisc.. they will not work.

& Walcr plants

You can select some water plants of suitable size to plant in the aquarium. "I'he roots of the piant
sclected should be washed thoroughly to remove mud particles. Hydrilla and Valisnaria arc commonly
uscd plants,

c) Fishcs and other water animals

Now your aquarium is rcady. And you should sclect suitable sized fishes for the aquarium,
Other animals such as snails should be reared in the aquarium,

1)) Other Equipment

Equipment such as net to catch lishes, cquipment to remove polluted walter and (¢ provide clean water to
the acquiring should be provided.

These arc the important components of an aquarium. Now Ict us sce the guidelines for maintaining
the aquarium.

3.4.3  Guidelines to maintain Aquariem

The aquarium should be placed at some height and a position, where enough sunlight and wind
can be obtained. The feeding for the fishes should be done regularly. And you sheuld exchange the water
malcrials in the aquarium periodically. You should assign the maintenance of the aquarium as an activity
of the science club.
Check your progress - 3

What are the materials required for constructing and aquarium ?

Nate a) Space is given below to write your answer;
b) Compare your answer with the one given at the end of this unit.

3.5 TERRARIUM

Terrarium may be a new term for you. Now let's see the meaning of terrarium, its components
and maintenance in detail as follows.
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i, we shall discuss the mcaning of terrarium. Terrarium is scaled transparer containers
plants. That is, sclected plants arc growing in scaled, transparent scttines. For this
«e any ype of plass jars. But very small containers should be avoided.

n 10 the educational purposes, terrarium has decorative purposes also. We can keep
v this regard. ‘Terrarium witl help you for the instruction of soil textur: spacing of
nting, influence of humidity. and growth of plants in controllcd condition.

shall discuss on sciting a terrarium,
Terrariom

il we shall discuss the materials required for sctting a terrarium.  The waaterials are
wel/charcoal picces, soil mixture, sand, moss, plants fot planting and too! - for planting,
aning. Soil mixturc should contain 2 parts of fibrous foam soil, 2 parts sa.d and | parl
1d mold)

* matcrials should be collected first and then you should sct your terrarium, ‘Take the
n it well, Gravel or charcoal picces should be spread at the bottom of the ja: for about an
hen you should take the soil mixture, and makce it moist before you put it in the jar. For
should add water in the middlc of (he soil mixture until it became crumby. Then put the
Jow your terrarium is rcady for planting. So we shall sce the details of planting and
lants in a terrarium,

» and Maintenance

ianting you should select the plants svitable for planting, Usually plants suzh as lichens.
and flowering plants such as Begonia and jasmine arc long lasting in teriarium. ‘Then
: the arrangement of plants in the terrarium

a selected the plant for growing in terrarium, you should transfer them wita soil around
hem in the terrarium with adequate spacing,. Soil should press firm around the sides of
ap them in the terrarium. Afier fixing all the sclected plants in the terrarium you should

‘h plastic or glass cover to maintain humidity inside the terrarium.  The amount of

smportant as far as the maintenance of terrarium is concerned.  Excess humidity should
ning the cover for the given time. Appcarance of small drops of watcr on the sides of the
s humidity interrarium. TMhumidity is less you should increasc it to be desired level by
auld remove dead and decayed vegetation as soon as possible from the terrarivm, prunning,
provide enough space for plant growth. If plants arc grown weak, fertilizaers should be
bv diluting them to onc fourth of its concentration. “Ferrarium should not be placed in
-~ partial light, If you are suceessful 1o maintain all these conditions your terrarium

ress -4

Bring out the procedures to be followed in setting and maintaining a terrarium ?

Note

w) Space is given below to write your answer;
h) Compare your answer with the aone given at the end of this unit.




3.6 GREEN HOUSE

You may have heard about green house. Now let us sce the meaning of a green house. Green
houst is a controlicd environment which various plants can be grown. The control is mainly in terms of
sunlight and humidity. Since, you have control over the environment you can grow aside varicty of plants
throughout the vear. ic regardless of scasonal changes. You know that the growth of plants is scason
specihic. So il we can provide such an cnvironment without scasonal changes, we can cullivate plants
repardless ol scasons, That is the advantage of green house.

Now. we shall scc the components of a green house.
3.6.1.  Components of a Green House

Components of green house means the materials required for constructiv g a green house and its
varions inclusions.  First of all we shall sec the building materials required for constructing a green
hous

Buitd e materials required

All ot us know about various matcrials used to construct buildings. Simularly, materials such as
wood metal pipes., brick or stones are necessary lor constructing the basement and the frame of the proen
house also. Polvethyleng sheets are used to cover the frame of the green house. A blanket alsoas required
to cover the polyethene covering at times to prevent heat loss from green house, when there is extreme
cold eutside the green house, )

Inclusions in a green house

Inclusions ion a green house means, various plants (o grown in the green house.  Plants such us
ornan=>ntal plants, medicinal plants, edible plants, small barbs, cle.can be grown ceflectively in a green
house: You know that in order (o grow plants, planting pots, arc nccessary. 'There should be frames or
arrang ements necessary (o place the polts, instruments for planting and watering arc also necessary. ‘These
are the various materials and inclusions in a green house. Now lct's sec how 1o build a green house

3.6.2 How 1o build a Green House

You arc familiar with construction of buildings. Now wc shall discuss about building a green
housc. We can build a green house cither attached with the main building or independent of the building,
First ot all we shall see the green house attached with the main building or house. A pictorial view of
attach.d type green housc is given in figure. 7.
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Figure 7 Attached type of green house.



-148-

The type of green house must be facing south, that is the slope of the roof is towards south. This will help
to get maximum sunlight into the green housce. The roof should be made cighter with plastic sheets only
or with plastic sheet and glass plate together, You should provide 2.5 to 5 cm air space between them., I
you usc a double layer of polycthylenc sheet, then it should be replaced by a new sheet in every two years.

You should. make ventilation facilitics, while building the green house, this will help to avoid
excess heating. Supplemental lighting facilitics also is cssential. You should use {luorescent lamps for
this purposc. Now we shall discuss green house constructed independent of any building,

A pictorial view of green housc which is not attached to any building is given in figu-c 8
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Fig.8 Semi-Circular Green House

An un attached green house is more easy to build and cheaper than attached type gre :n house.
In this type semi-circular frame is the main component of the green house.  This frame could be made of
wood or metal nipcs. Polyethylene sheet should be provide horizontal support, if necessary. Ventilation
and lighting fa« ilitics should be the same as that of the attached type green house. These are the essential
aspects in building a green house. And now we shall discuss about the instructional uses of green house.

3.6.3 Instre ctional uses of Green House

Before we discuss about the instructional uscs of green housc being a tecacher you should write
some of the instructional uses of green house.

Learning Activ ity
Write some of e instructional uses of green house.

Note  : a) Space is given below to write your answer;




You may have listed the following instructional uscs for a green housc.

1) It helps in studying growth of plants, flowering and sced formation.

i) It helps to study the influcnce of climate on plant growth.

iti) It also hclps to compare different types of plants and their rate of growth.
Along with these some othcrAuscs arc also there. Let us sce the other used also.

iv)  Building and maintenance of green housc can be donc as a student activity. Thus it will help to
devclop a positive attitude towards science.

v) You can direct your students to compare the rate of growth of plants insid:. and outside the green
house.

vi)  Different types of pollination, nced of pollinating agents, artificial pollination, ctc. can be casily
Icarncd with the help of a green house.

vii)  More over, green housc will be a place for students’ group work and can foster scientific attitude
and inquiry skills in them.

Thesc are the various instructional uscs of a green house,

Check your progress 5
What are the components of green house ? How do you build up a green house.

Note  : a) Space is given below towrite your answer;
b) Compare your answer with the one given at the end of this wnit.

3.7 LET US SUM UP

In this unit we have discussed various types of accessory learning aids. The meaning of accessory
learning aids and different aids such as a science muscum, aquarium, terrarium and green house we
discussed in dctail. Accessory learning aids means those aids which are essential for instruction and
which are scen in close association with classroom sctting.

Scicnce muscum contains different kinds of specimens, both animals ¢nd plants. Dificrent
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Scicnce muscum contains different kinds of specimens, both animals and plants. Dilerent

“hniques for narcolising and preserving specimens arc discussed. Procedure for herbarium preparation
-0 is discussed

i)

i)
i)

ii1)

"I'he discussion on aquarium involves

Scope of aquarium in science teaching,

Construction of an aquarium. and

puidclines to maintain an aquarium.

‘I'he discussion on errarium involves

Setting a terrarium and

Planting and maintenance of a terrerium,

The discussion on green house invohves:

Components of a green housc.

details of building a green house. and

instructional uses of green housce.

Check your progress - Possible Answers
Narcolisation means killing an animal in an unconsciaus stage, by applying chemicals such as
menthol, magnesium sulphate ete. suitable sized glass jars and suitable preservatives ar necessury
Sor preserving specimens.  Formaldelyde, Ethyl alcohol; and Bovin's are flusd suituble
preservations.
Preparation of herbarium involves press dying and preservation of such specimens. Presy drying
means drying the selected plant parts by putting them in bet been papers and pressing. Then it
should be pasted on A4 sized paper with the description of the specimen.
The glass jar (usually with rectangular shape), clean sand stones, and aerators are the materials
required for the construction of an aquarium. Some other materials such as fishing nets and
cquipment for exchanging water also are the materials necessary for an aquarium.
A clean glass jar is the major component of a terrarium upto an inch from bottom. Charcoal
picces should be out in the jar. The glass jar should be then filled with moist soil pla s such as
selaginella, inches etc. Should be painted top of the jar should be adequate spacing between
each of them. The top of the jar should be properly covered and it can he used as terrarium.
Various materials such as stone, bricks, wood and metal pipes are necessary for the hasement of
the green house. Polyethylene sheet should be used as the top covering. A blanket also is useful

at times to prevent heat loss.  Green house can be constructed, in attachment witk the main
building or detached from the building in a semicircular form.
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UNIT - 4 COMMUNITY RESOURCES

Contents

4.0 Objcctives

4.1 Introduction

4.2 Community Resources

4.2.1  Major Community rcsources
4.2.2. How to ulilizc community rcsourccs

43 Scopc of Community Resources in Tcaching Science
4.4 A modecl schedule to utilizc community rcsources
4.5 Lct us sum up.

4.0 OBJECTIVES

Utilizing community resources in biology tcaching is a usual practice to increasc the inturest of
pupils while you arc going through this unit you can answer questions such as what is the mcaning of
community resources 7 And how could we utilizc these resources 7 At the end of this unit you will be able
to

interpret the meaning of community resources
identify the major community rcsources
N identify the ways to utilizc thesc resources.

4.1 INTRODUCTION

The community is a great human laboratory and a very cfficient instructional medium. Duc (o
high cducational value, people and activitics in a community can be uscd as cducational resources. Planned
conlacts with adults of the community would provide ncw horizons of knowledge for students. Lcarning
about the community as an active member of the community is very important for cach individual. Learning
diftcrent social roles and significance of cach role in social productivity could be attasned through such as
participatory study only.

In this unit, we will scc the major community resources, how (o identify ana utilizc community
resources, and the scope of community resources in cducation.

4.2 COMMUNITY RESOURCES

A community is the gathering of a varicty of things, persons, and innumcrablc interactions and
incidents. A community has immensc valuc in terms of resources. We all know the various resources of
a community. Here we will sce community resources, which arc uscful for instruction. For example a
pond has importance in teaching ccosystem, and hence it is considered as a commwnity resource. Like
wisc a health visitor could be able to give lecture about health and hygicne to pupils. So such pcrsons arc
also considered as community resources. So anything in a community which is uscful and utilizablc for
instruction is referred to as a community resource. In few occasions, community resources arc uscd for
cntcrtinement purpose also. ‘
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Learning Activity - 1

Try to name the community resources in your village.

Note : a) Space is given below to write your answer;

4.2.1 Major Community Resources

The community resources can be mainly of (wo types, namcly, matcrial resources and human
resources. The material resources include institutions such as z.00, muscum, planctarium, librarice, theatre,
cultural centres, factorics, ponds, lakes, rivers, water fall, ctc. also came under this category. Thc human
component involves various agencies and personncl. The agencics as you know are health scrvices, post
and telegraph scrvices, teacher's organizations, science organizations, transport services etc. The resource
personnel can be a lcader, social worker a teacher or any one who is an expert in this field Say for
example a motor mechanic could be able to explain the various aspects of working and failurc of the
motor. So for a tcacher cverything in the community has its own utilization value from the poi1. of view
of education.

Check your progress -1

Bring out the meaning of the community resources. What are the major community resourc s,

Note - a) Space is given below to write your answer;
b) Compare your answer with the one given at the end of this unit.

4.2.2 How to utilize community Resources :

Use of community resources in science teaching is mainly three fold. F irstly by bringing the
resources in to the class room, sccondly by rcquesting persons to come to school and give lectures and
thirdly by making arrangements to visits to such places of resources. In any of these cascs you should be



-153-

thoroughly prepared to utilize the resource purposclully,  Let us try to exasyine, how we can utilize such
resources cffectively.

Survey of resources

A survey to identify the resources in a community, can be conducted with the help of your
students. You could realize the various types of resources through that susvey. Supposc you conduct a
survey 1o realize the resources in your community. You will get a list of rcsources in your community,

Analysis of resource list

After you get the list, you should analyze the list to identify the uscful oncs. Uscful oncs in the
sense that they are useful for teaching biology. The survey had provided t4.e whole list of resources in
your community, so you should analyzc the list to identify the usable resou nes. This analysis should be
bascd on the content arca to be instructed in different standards. You have to ask questions such as : Is
this resourcc uscful for tcaching 7 If so Why ? And what arc its uscs ? In order (0 analyzc cach icsource.
You will thus gct a list of usclul resources from the whole list of resources. Now we shall ideintity whicl
all resources arc accessible to us. '

Identification of accessible resources

You cannot usc all the resources from the list of uscful resources, duc to practical difficultics..
Say for example it is better not to visit a factory producing pesticides and fumigants, a risky place (a
water fall), ctc. A person though highly qualified, but is not able to talk at the level of secondary schosl
pupils will not be an accessible resource. So, you should identify the accessble resources on the basis of
utilisability of cach uscful resource. Then you should prepare a list of uscful and utilizable resources

Learning Activify - 2

How do you classify usceful and utilizable community resource.

Note  : a) Space is given below (o write your answer;

Now we shall pas on to classification of rcsources. So compare ycur answer with the following
discussion.

Classification of resources

So you will get a final list by avoiding thosc resources which arc no readily utilizable. Then you
should preparc an alphabetical list of resources in general. Detailed list should be formed for cach
catcgory of resources. Say for example, scparate lists should be formed fo. various agencies such u us
government agencics, private agencics and voluntary agencics.  The list should be include transpoit
service such as airports. railway station, bus depots and ports, business organizations, and special
organizations such as planctarium. aquarium. ponds and lakes.
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Each hist should be in scparate sheets. and arranged in such a way, to facilitate upd ting of
information,

Similarly a classified list of individuals in thc community, who have expertise in their oy /n ficld,
and who are willing to come to schools to share their knowledge, also should be prepared.

I any unusual rcsources are present in the community, they also should be categorized into a
special list. Say for cxamplc a blood bank, a scmen bank ctc. come under this catcgory.

Data required for utilization of resources

Wihilc you preparc the list of resources you should enclosc the Tollowing necessary data pe: (aining
to the resource. First of all you should know name of the resource, then you should know location of the
resource. For utilizing a resource you should know the person to whom can contact to get the iacility,
what procedurcs arc thesc for the utilization of resource, will it serve the purposc and is there any res: “clions
for its utilization. ‘

You should also preparc a map of the place to show the locations of various resources in your
community. Formats to obtaining permission also should be developed by the teachers to get perraission
from the concerned authority. In addition to all these, you should develop a detailed plan for linking your
lesson with the resource which you plan to utilize for instruction. Before we pass on to the scope and uscs
of community rcsources, you have to answer the following question to check your progress.

Check your progress - 2
How do you utilize various resources at your locality ?

Note : a) Space is given below to write your answer;
b) Compare your answer with the one given at the end of this unit.

4.3 SCOPE OF COMMUNITY RESOURCES IN TEACHING SCIENCE

The common practice in our country has made tcaching of scicnce a talk show. We cannot tlame
the science teachers in this respect. Becausc. you know that the facilitics available in your school ar- very
limited. And we arc not in a position to purchasc cach and every cquipment, Here comes the ser ne of
community rcsourccs. There are innumerable facilitics for teaching science in our community, The
communily resources would be helpful in providing direct experience in many instances. Say for exa nple,
pasteurization techniques can be understood casily by a visit to the nearby dairy farm.

Community resources arc helpful in adopting a varicty of approaches in teaching, Let us cor.cider
an examplc. You have prepared to teach ccosystem. So you give dircctions to the students, 1o obscnve a

particular pond in the locality and make lists of plants and animals there. Here you can adopt a survey
only. You can give dircctions for group investigation. on the following tasks. Identification of the .vpes
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oi zreenplants (in different groups such as floating, submerged ctc. ). and diffcrent lovets of consum
di ferent trophic levels. :

You know that Icarning is facilitated by first hand expericnces in concrcte manncer than in at
fo m. For example, you want to tcach about amocba. At first you may talk about the size of an ar
u¢ ng a diagram. Instcad of the chart if you use a slide, it will be more effective to devetop the cone
th sizc of an amocba.

Obscrvation and problcm solving ability can be developed nsing community resources. Th
al o helpful in providing first hand information in natural sct-ups. - » with in the cemmunity syste

So, it is your task to dcal cflcctively with the available rec~urces. for mstruction as well
cnable the student to sce the real world in which they will enter.

Check your progress - 3

""Utilization of community resources are essential for good teaching" substances the statement
the scope of resources in teaching.

Note  : a) Space is given below to write your answer;
b) Compare your answer with the one given at the end of this unir.

4. MODEL SCHEDULE TO UTILIZE COMMUNITY RFSOURCES

The outline given below might help you to develop your own schedules for utilizing the reso
cl. xctively.

T a) Area Map : An arca map of your locality should be developed to understand the locati
va-ious resources. A format of a arca map is given in figure 9.
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Figure 9 Format of an Area Map.
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b) Alphabetical list of Resonrces
All the resources will be arranges in alphabetical order under scparate sub headings.
1) Animal Farm
Dairy farm
Poultry farm.
Any other

1) Eco sysicm

Forest land

Pond

River
i Faclory

Rubber Factory

Soap lactory

Tilc factory

Any other
V) Higher cducation institutions

Arts & Scicence College

Higher Sccondary School

Industrial Training Centre,

Any other
V) Libran

Public library

Youth club library

Any other
vi) Oiees

Panchyath Office

Police Station

Post olfice

Village Officer

Any other
¢) Alphabetical list of personnel
Doctor - Namc & Address Phonc No. if any
Engincer - v o
Factory Manager - " .
Farmer - " L
Librarian - " "
Panchavat OfTicer - " "
Policc Officer - i "

Post NMaster " : " . '
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Veternary Officer - i "
Village:Officer - 't {
Zoo Keeper - " B
(You should deyelop your own list)
d¢) Special list of unusual resources

Acrodromc

Planctariums

Rescarch laboratorics

Ship yard

TV slation
c) Permission procedure

You should writc it on the letter pad of your institution.

To
Sub : Educational visit to your institution,
request regarding -
1 requcst you to ¢ive permission for a group of students (... ........... nos) and tcachers (----noes;
1o visit your institution or. a convenient day in the monthof ............. ... Please inform u

about the datc and time a lotted (o us.
Thanking you, Yours faiihfully,

Head of the institution

(Somc additions could be madc according to the change in resource).
f Transportation facility

The road way is marked in the arca map.  So the actual distance required to reach the place
determined and necessary arrangements should be done with contact < arriages. You should also play
when to start and when to return,
£) *Instruction to students

The instruction should be appropriate to the place we proposc (o visit. But. 'Behave decently’. !
Don't touch anything' ' uncertainly', ‘Always keep quict' ctc. should be used (o attain maximum utility of
the resources also should be given.

h) Uses of the resources

You should develop a detailed plan about the uscs of the resouce. Say for example. vou plan o
visil a pond along with the students. So you should plan well in advance as to how should T teact:
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ccosystem by utilizing this. 1t is better to give necessary dircctions for the students about the purpose of
our journcy.

Check your progress - J.
What are the major components of a schedule meant for utilizing community resources.

Note  : a) Space is given below to write your answer;
b) Compare your answer with the one given at the end of this unit.

4.5 LET US SUM UP

In this unit *vc have analyzed various aspects of community resources, in tcrms of its influcnce
on tcaching. The fol owing arc the main points cmerged from the analysis.

i) Community rcsource is anything, that could be uscful and utilizable for instruction.
ii) Community rcsources can be of two types namely material resources and human resourccs.

iif)  In order to utilize the resources, you should survey the resources at your locality, identily them,
classify them, and collect the data about its name, location and educational importance.

iv)  Community rcsources have wide scope in education by providing rcal life situations to your s :idents.

V) A schedule for utilizing community resources should include an arcas map, alphabetic:! list of
resources, permission procedure, transportation facility, instructions to students and uscs of the
TCSOUrCes.

Check your progress - Possible answers.

1 Community resource means anything in a community thatis useful and utilizable for instruction.
The resources are of two types namely material resources and human resources. Material
resources invelve various institutions and resources such as pond, lake, river, etc. duman
resources involve expert personnel in different areas of knowledge.

2. In order to utilize resources in a community a survey of resources should be conducted. The
identified resorces should be then arranged alphabetically. A final list of useful and utilizable
resource shou/d be developed from the alphabetical list. An area map also should be prepared.
T’ie list and aica map will be helpful in utilizing community resources.
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Community resources facilitate interest in learning. These resources are helpful to provide
direct experiences. Innumerable resources provide ample scope for science teaching through
practical experiences. Learning with the aid of community resources help to develoy: oiis v v ticn
and problem solving abilities in pupils.

The schedule for utilizing community resources should include various components such s
area map, alphabetical list of resources, alphabetical list of per-onnel, special list of unusual
resources, permission procedure, transportation facility, instruction to the students and uses of
the resource.
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UNIT S EXTENDED CURRICULAR ACTIVITIES
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5.0 OBJECTIVES

Apart from curricular activitics, several extend. f curricular activitics are also praci scd in our
scho. Is. All these activitics arc meant for the overall de clopment of the child. In this unit e will see
som: of the important cxtended curricular activitics suc as science fair, science quiz, science projects
and 1.cid trip. At the end of this unit you will be able to -

* interprel meaning of extended curricular activities.

* identify the major extended curricular activitics which could be used in our schools
* develop an awarcncss of organiving science club

* develop an awareness of organivzing, science fair

*

develop an awarencess of organizing, ficld trips.
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5.1 INTRODUC' ION

Activitics out dJc the curriculum and the activitics in accordance with curriculum arc ven
important as far as sci. .cc teaching is concerned. There of course 22 varictics of such activitics. Thc
organization and cxecu on of such activitics demand expert planning irom your part. Tn this unit we will
discuss some of such v v essential extended curricular activitics, in terms of its aims and organization,
Hope this will help you o practical situations.

5.2 EXTENDED 'URRICULAR ACTIVITIES

In Educationy : havc activitics of three types namely curricul.i - activitics, co-curricular activiics
and cxtra curricular act vitics. Here we shall discuss about co-curricular activitics, which arc numed ..
cextended curricular act itics. Now lct us scc the meaning of extended curricular activitics.

5.2.1 Extended cu- -icular Activities - meaning

Extended cur:  ular activitics arc the extensions of the curricalar activitics. Tn other words, we
have numcrous curric. r activitics and long with them there can ve other activitics which shou!d
supplement the curricu. ractivitics. Thesc activitics arc termed as extended curricular activilics because
they supplement the cur :cular activitics. More over these activities ar¢ meant mainly for students havitiyg
more interest in sciecnce.  Say for example conduct of science projects is an example for an extended
curricular activitics. Usually science projects arc assign to students wi:c have more abilitics. and inter st
in science. So such cxtended curricular activities are helpful to cater to the needs of average and abeve
average children to explore the scientific knowledge, to test the relevance of cxisting knowledge, and io
apply thc knowledge into new situations. Now let us se¢ what arc the important extended curricular

activities with respect to science curriculum,

Learning Activity

According to you what are the important extended curricuiar activitics ?

Note  : a) Space is given below to write your answer;

5.2.2. Important extended curricular activities

Now lct us cxamine the important extended curricular activitic. in science. The major activitics
are science club, scicnce exhibition, science quiz, ficld trip and scienct >rojects,

Scicnee club, helps us to develop scientific awareness in studeits and should elp us 1o exiensd
many classroom activitics to the rcal situation.
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Scicnce exhibitions will help us to foster the creative abilitics of students and to promolc
organizational skill in students Most of the exhibits can he the extensions of school svllabi.

The rapidly developing naturc of scicnee, its recent developments, and newer cxplorations can
be exposed through science quiz. This will help to gather more advanced and recent know!edge about
that we alrcady know.

Ficlds trips scrve as a curricular activity., some times and it has profound influence in che lcarning
of biology usually we confinc biology lcarning to non-living class rooms. So ficld trips arc aclua: cxicnsions
ol class room expericnce to give direct experience related to biology.

You might have been troubled by your gified students at Ieast once in cvery class, as acy may he
getting bored over the meaningless repetitions. In such cases projects will help you greatly. ™ hey can he
uscd to satisfy the needs of rapid lcarners to test and verify their existing knowledge and to « plore new
knowledge

So. all the activitics mentioned carlicr have direct bearing on classroom instructicn. Fach of
such activitics has profound influcnce in science teaching, Now we shall discuss cach of them in detail in
tcrms of their aims. and organivzation.

Check your progress 1

What is the meaning of extended curricular activities ?
What are the important extended curricular activities ?

Note N @) Space is given helow towrite your answer;
b) Compare your answer with the one given at the end of this unit.

S.3 SCIENCE CLUB

Science clubs have become an inseparable part of our school system. You all might have some
experience with regards to science club.  The science club has (o Icad many scientific actiitics in the
school. Lect us sce the aims and objectives of the science club.

5.3.1. Aims of Science Club

Science club is a mediator between classroom teaching and laboratory work. Yor know that.
science club should be helpful to create interest, in science, to learn process of science. to understand
tentific principios_ete. On the basis of the importance of science club the following aimsarc letermined



a)

b)

c)

d)

c)

Note
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To develop scicntific awarcness among students.  You know thai various activitics should be
organizcd by the science club. These activitics cnhance students to develop scicntific awareness.

Undcrstanding the method of scicntific rescarch. You can give so many problems in scicnee (o
students. Solving of many such problcms require investigation and ress arch which help to understood
the method of scientific rescarch.

Development of critical thinking - critical thinking could be deve’oped only through scientific
cnquiry, obscrvation and analysis of data.

Interest in scientific activitics.  Since scicnee club invites active involvement ol students i a
varicty of scicntific activitics, it helps to develop and sustain intercst in scicntific activiiics.

Identification of carccr opportunitics - you know that, students must have to gather information
from various scctions of the socicty. It helps the students to identify various carcer opportunitics in
our socicty.

We had sce the major aims of science club. Now let us see how to crganize a science club.

Organizing of a science Club

Usually onc teacher is sclected as a stafl representative 1o organize science club and its
activitics. You should inform students, the importance of scicnee club. A mecting of the interested
students should be conducted at a convenient time. An exccutive coamittee should be formed in
this mecting. The exccutive commiticc under the {cadership of a sccictary is the organizing body
of the scicnee club. The meeting time of scicnce club should be fixed. The activitics should be
generally of four category, namely lectures and reading, preparation o ”materials, advanced scicnce
projects and preparation for-science exhibition. You should request the Headmaster to give some
financial assistance for the successful functioning of the science club.

Learning Activity -2

According to you, what are the activities, that can be done by sciznce club,

a) Space is given below (o write your answer;




-164-
5.3.3. Activities of Science Club

We have organized a science club to keep students active in learning scicncc. So natur.lly you
should plan and cxcculc those activitics in which students have intcrest. There may not be a rcay made
st of activitics and you ncedn't imposc your idcas on students. Your rolc is just to happen the «dca put
forth by the students and to give nccessary guidelines for them. The following suggcesied as a n.del for
activitics of a scicnce club.

a) ! Organizing lccturcs, donates and symposia topics of scicntific interest.

b) Collecting articles that have scicntific interest and exhibit it in the science news board.
C) A survey of the community to realize various community resources.

d) Preparing charts, models and conducting experiments related to class room learning,
c) Conducting project work on various topics rclated to scicncc.

N Organizing scicnce fair and science cxhibitions.

You could sclect and conduct various other activitics as per the interest of your students, and the
facilitics available.

Check your Progress 2.

i)  Howdoyou organize a science club in your institution

ii) What will be the activities carried out by the science club ?
Note  : a) Space in given below to write your answer;

b) Compare your answer with the one given at the end of this unit.

5.4 SCIENCE EXHIBITION

Exhibition is the process of exhibiting various scicnce items including projects. The science
cxhibitions has many advantages with respect to science education. It is highly effective in dey zloping
various skills such as skill in problem solving, skill in organizing and skill in analyzing relationships.
Exhibitions also should facilitate science Iearning and develop scientific interest and appreciation. You
might have expericnce in conducting exhibitions successfully. You could point out some other 1-.crits of
the scicnce exhibition. And now we shall discuss about the organization of scicnce exhibition.
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S.4.1  Organization of Science Exhibition

The organization of an exhibition, as you know is a strenuous activity. You should consider
various factors, while organizing an exhibition. Usually in our schools, the conduct of exhibition is the
responsibility of the scicnce club. Planning is first and most important component of an organization.
Let us try to identify the various aspects of planning.
5.4.2  Planning for science exhibition

The planning should involve the following components |

Q) Arca requirement

You have to plan the total arca required to conduct the exhibition. If it is conducted for morc
than onc day the room or, hall selected should have locking facilities.

b) Beginning time and duration

You should plan the actual beginning time and duration of the exhibition. It would be helpful to
you to make nccessary arrangements,

c) Committee

You should form different commitiees of students to facilitate the conduct of cxhibition.
Committees such as organizing committee, planning committee, finance commitice, publicity committce,
refreshment commitlee, award committce, and safety commitice should be formed.
d) Judgements and awards

You should plan for the judgement to best items exhibited in ar. prizes should be given for
them. This should be done with the help of award committee. You should take precautions (o maxiniize
objectivity in judgement,

¢} Budgcet

You know that financial rcsource ce is very cssential to conduct the exhibition. You shouid
request the headmaster for financial assistance. You should help finance comnittce to develop the budget.

f) Publicity

Publicity committce is responsible for giving wide publicity to the cxhibition. You shouid give
necessary guidelines for the students in this regard.

£) Guidance

A group of tcachers should be selected to give necessary guidelines Lo the students n the various
commitices. You should be vigilant to give directions, wherever required.

Check your progress -3
What are the components of the planning of science exhibition.

Note : a) Space is given below to write your answer; o .
b) Compare your answer with the one given at the end of this unit.



5.4.3 Guidelines to conduct exhibition.

Now vou know the various aspects of scicnce exhibition. Next, we will see certain gridelines
with the hope that it will help you to conduct the exhibition successfully.

Science exhibition is a co-operative activity of all the teachers and students. Other teachicrs may
say that it is the duty of scicnce teachers. But you should seck the co-operation of every teacher to conduct
the exhibition. So you have to bear in mind the following guidclinces.

i) Co-ordination of staff and students

To make the fair an cvent you should co-ordinate all the tcachers and the members of it udents.
sclected to the various committecs.

it) List of items

You should make a list of all the items, to be exhibited. Scparate list in different subjects is
preferable.

1)) Guideclines to teachers

You should give necessary guidelings to the other teachers regarding their duty. For this purposc,
you should dividc the duties to all the tcachers and depute them to various committee.

iv) Guidelines to students

You should preparce the students who arc going to exhibit items in the fair. Necessary directions
should be given to arrange the items and how to explain about the exhibited item.

v) Safety precautions

You know that dangcrous chemicals, cquipment and clectricity are essential in the fair. So you
should make precautions to handle them vigilantly to avoid any accidents. And you should also provide
a first aid kit in the cxhibition hall.

vi)  Evaluation

After the completion of the fair, a gencral body is to be organized to evaluate the various aspects
of the fair with reference to its success and failures.
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Check your progress - 4
What are the guidelines to be followed while conducting a science exhibitions . Explain briefly.

Note a) Space is given below to write your answer;
b) Compare your answer with the one given at the end of this unit.

5.5 SCIENCE QUI7,

As scienee tcachers, you must have some expericnce in organizing (uiz progevmme i solcne
Becavse, we have to select one or two students, to participate in sub distric: level quiv compeinion. ail of
us arc [amiliar with this. Even then most ol us arc un awarc of the important aspects of this actregty Now
Ict us scc the aims of scienee quiv.

5.5.1 Aims of science Quiz
Quiv. is an important extended curricular activity. The major aims of science quiz are as lollows.

1) To explore new information : while participating in quiz. programmes. students will pet i chanee
to acquire advanced and recent information. Usually the questions of the quiz programme comprise
ol advanced and recent information. "This will help students to acqaire such vahible iformation
and help 10 develop scientific awarencss,

1) Yo develop interest in scientific activitics: Along with the quiz programme many other actvitics
such as scicnee club, science fair, ficld trip and scicnce projects are the activities of scienee,
Participation in quiz programmes will help students to promote inc:resty other scienttic activities
also. through which thev can gain advanced knowledge.

i) To devclop communication skills: Development of communication skills is very important. as we
have to communicate cffectively with other members of the socicty. Through programmes like
quiz. we could develop communication skills
These are the major atms of science quiz.,

Learning Activity - 3
How do you organise science quiz?

Note s a) Space is given below to write your answer;



5.5.2 Organizing Science ¢

Though it scems simp!
steps, Let's see them one by onc

i) Announcement

‘T'he tirst step of quiz. pr.
it 1s oral/writicn.  Announceme
preparation. ' You should give at

is in written form, you should g

ii) Preparation

At this stage you shou:

should then sclect suitable ques
then and make neccssary scatin
should supportive, communicat:
tcacher as marker, who is respo
be donc at the preparation stage

iii) Conduct of quiz progr

After completing the p

scating and lighting facilitics sh.

board should be placed in such a
in such a way that it 1s visible
asked loudly and should be expl:
and results deelared,

‘These are the procedur

Check your progress - 5.

What are the steps involved in «.

Note u) Space is giv.

Wz

organization of a quiz programme involves several components or

sramme, with respect to venuc, date and time, theme/topic and whether
i should be well in advance so that your students get cnough time for
sast on week's time for preparation.  [fthe programme (0 be conductcd
¢ necessary dircctions (o vour students to bring writing matcrials.

¢ collect any number of qucstions suitable for quiz. programi.c. You
ans of appropriatc number, You have (o collect the list of participants
arrangement for them. A quiz. master, preferably a science (cacher
> and encrgetic person, If yvou conduct oral form of quiz, s:lect one
ible for marking scores on the score board. These much thins < should

mme

‘paration arrangements, you should conduct the programme.  Enough
ald be given for cach participant, quiz master and listeners. The scorce
-ay that it is visible for all at the venue. The questions should t.: placed

allot the venue. The questions should be asked loudly and should be
wed if necessary A the end of the programme, tabulations is (¢ be done

1o be followed while orpanizing, science quiz programme

‘ganiging science quiz programme

n helow to write your answer;
b) Compare yo 1r answer with the one given at the end of this unit.




5.6 FIELD TRIPS

Ficld trips may bec considers as an active special kind of labo:atory situation. in some Geld trips
demand students to be actively engaged in collecting, observing, cva.aating and manipulating. In this
casc it is likc a laboratory situation. In other trips it provides opporwnity to obscrve and gain specidic
information. Ficld trips can play very vital role in tcaching biology. This will help the students to lcarn
natural phenomena, to understand basic principles of ecology and their applications for better living e nd
conscrvation, and to develop skills such as collecting, identifying ard studying specimens.  Usually a
ficld trip should be organized in conncction with the units on our cnvironment'.

Now let us see how to organize a field trip.
Learning Activity - 4
What will be the essential steps in organizing a field trip

Note  : a) Space is given below to write your answer;

5.6.1 Organizing field trip

] In any organization, planning is the primary activity. Simila 1y, in organizing a ficld trip also
planning is the beginning stage. The planning should have the following activitics. We will sce them one
by onc.

Sclection of the place

The sclection of the place is done by the tcacher. While the time of sclection. distance from
school to the place, time required for journey, travelling facilitics, time: required to visit the place fuliy
and the richness of the placc also should be taken into consideration.
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Preparation of outlines
After sclecting the place the teacher should familiarize the arca and be familiar with most of the

living beings of that place. Then the teacher should develop certain outlines (keys) that place wl ich helps
to identify the living beings.

Contact with Authoritics

The tcacher should get advance permission from the authoritics to visit the proposad place.
This is usually nceded at the time of visit to a biological park or industry. 1t is known 1o us tha! without
permission we cannot visit such places.

Instructions to the students

before the actual trip, the teacher should give necessary instructions about how to obsc ve, what
to obscive and how to differentiate onc from the other. The tcacher has to give a brief description of the
place, wwhich helps the students to adjust casily with the place when you reach there.

Materials to the students

Now lct us cxamince the materials necessary for a field trip in studying ecology. They arc collection
of bottles, plastic bags, nets for collecting insects, or adequatce specimen. Magmfymg lenses, pen knifc,
preservatives and first aid kit.

Assignments to students :

The teacher also should prepare a set of assignments for different groups of students. This would
hclp to cover up all the details of the place and it helps the teacher to manage the students well. Certain
special assignments also should be preparcd to those students who have greater interest. It is detirable to
give all assignments to all groups.

Follow up work

This is perhaps the tail endof a ficld trip. This is usually donc in the form of discussitn on the
very next day of the ficld trip. This should help the teacher to cvaluate whether the purposes of the trip
were accomplished. This follow up discussion is also helpful in better understanding and identi‘ying the
shortcomings of the trip.

Check your progress - 6

"Field trips provide ample opportunity for real life experience” substantiate the statement.

Note a) Space is given below to write your answer;
b) Compare your answer with the one given at the end of this unit.




5.7 SCIENCE PROJECTS

Project is a very cffective method for learning scicnce and scientific method. Inour scho.ol~s,. we
hardly usc project for instructional purposcs. projects designed, if any, may be used for scicnce exhibition.

A project is defined as a planned undertaking specified for a purpose, and usually involves a task
or problem in nced of constructive thought and action.

Though project method is used for group investigation, it coul d be cffectively utilized for the
individual needs of children, especially of the gified and highly interestec :itudents. You should help your
students to conduct project work on the problems which they proposed as doubts. Project work is prolonged
activity, which takes many hours for its completion. But, while the students start working on a project,
they will get attached to it and will be able to Icarn process of science more casily.

Learning Activity - 5
What will be the components of a science project

ote i Spuace is given below to write your answer;
Note 5 a) Spuace is given below to write your answer;

5.7.1 Components of a science Project

Now, let us discuss the important components of a science project  Project work means some sort
of rescarch work. So it must be scientific and systematic. There are a nun-oer of components in a prejeck.

a) Background research - Of course you have a number of problems to be sclected for the project
work. Before finalizing the topic, you should conduct a back ground rescarch to find out its
nature, charactcristics, difficultics and methods to be adopted.

b) Sclection of the topic -Consider that you should sclect, the topic as * Sun light affects
photosynthesis”. Then you have to ask your self. Whether it is difficult ? Whether all thic resources
are availablc? Arc there all necessary guidance facilities? Is it vaiuable ? And, Is it workabic ?
Your answers (o these questions help you to select and finalize the topic. In short. you should
determine the difficulty level, necessary resources, facilities of guidance, validity and workability
of the topic. If your topic does not give satisfactory answers to such questions, it is better to avoid
the topic.



)

d)

e)
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Helping agencies - Once you fix the topic, then you should make a list of agencics to w.aom you
should approach for nccessary help during your work on the project. The helping agencics include
librarian, scicnce tcachers, and resource persons in the concerned topics.

Hypothesis - You should formulate a tentative answer to the problem (Hypothesis), say for cxamplc,
the hypothesis for the topic sunlight affects photosynthesis can be stated as 'photosynthesis takes
place in the presence of sunlight only’. The hypothesis should be formulated to give a dircction to
your work.

Try out the work - This is the actual stage of working on the project. All the activitics mentioned
above the preparatory components for the project. And now you could attach on your piaject on
the basis. of the hypothesis and available resources. The topic which we stated as an ¢xample

. should have ccriain experimental scttings to verify our hypothesis.

5.7.2

1)

i)

i

vi)
vii)
viii)

ix)

Project Report- You know that reporting is very essential to keep a record of any object of hay pening,
The report should be systematically presented in simple clear language. It includes the fcllowing,
parts,

Components of a project report

Title - The title should be precisc and attractive. It also should explore the idea contained in it.
Say for example sunlight is essential for photosynthesis.

Abstract - By abstract, we mean the cssence of the project is expressed in few sentences. It should
includc almost all the main ideas of the project in about fifty to scventy five words.

Introduction - This scction involves a bricl description of the topic, related information, »urposc
of work, scopc and mcthod of investigation, and the hypothesis of the study.

Materiels and methods - In this conncction, we have (o write the materials used and the method
used for investigation. In the given cxample the matcrials and facilities required are a plotted
plant, black papcr, dark room, iodinc solution, warm water and clips. The method uscd may be
experimental method with control.

Observation - You should note down your obscrvation (rom the experiments. All the details of
such obscrvation should be given as appendix. In the given example main observations arc iodine

gives blue colour to starch, starch is nat produced in the arca covered black paper etc.

Conclusions - The major conclusion s obtained through the study will be given in this section.
Evidences for cach conclusion should be given in accordance with cach.

Application and suggestions - Certai 1 projects have applications and practical suggestions, This
should be given clearly. So as to utili.-¢ the work fully.

Appendix - Dctailed information about the observations, graphs, tables, photographs, ctc. Should
be given in the appendix.

Bibliography - This is the last section of our project report, which provides a list of books utilized
for collecting informations with regard to the work.

thesc arc the various components of a scicnce project.
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Check your progress 7

What ure the components of a science project ? Make a list of componiznts in reporting a project work.

Note

a) Space is given below to write your answer;
b) Compare your answer with the one given at the end of this uniz.

LET US SUM UP

In this unit, we have scen that extended curricular activities arc very cssential as far as scicnce

teaching is concerned.  The major ideas of the unit can be summarized as follows.

1)

i)

1)

iv)
V)
vi)

vii)

2. a)

b)

Iixtended curricular activitics arc extentions of class room activitics.

The important extended curricular activitics arc scicnce club, cicnce exhibition. scicnee quiz,
licld trips and scicnce projects.

Scicnee club helps to foster scientific awarencss, scicntific interest. and ability for scicntific
investigation.

Science exhibition helps to promotc organization abilities, communication skills and creativity.
Science quiz cxplorcs new horizons of knowledge.

Ficld trip provides ample opportunitics of real lifc experience.

Scicence projects help to satisfv the needs of average and above average students.

Check You progress - Possible answers.

Extended curricular activities are those activities which supplement the curricular activities,
and are aimed for students having high interest in science. The major extended curricular
activities are science club, science fair, science quiz, field trip and science projects.

A science club is formed under the leadership of a science t ucher. Interested students ar:
taken as the members of the club. An executive council should ‘¢ the body which takes various
decisions about the activities performed by the club.

The activities should generally come under four categories such as lectures and reading,

preparation of learning materials, working on science projedts and preparation Jor science
exhibition



i)
i)

i)

iv)

vi)
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The components of planning a science exhibition are area requirement, beginning .ime and
duration, committees judgement and awards, publicity and guidance.

The guideline for science exhibition involye

i)  co-operation of teachers and students.
ii)  list of items to be exhibited

i)  guidance of teachers

iv)  guidance to students

v)  safety precauntions, and

vi) evaluation.

There are different steps in organizing a science quiz. The steps are, given as follows:

Announcement about the programme, venue, date and time, theme and mode of quiz (oral/
written)

Preparation of questions, seating arrangements for participants, appointment of quiz master
and markers.

Conducting the quiz programme is the final step.

Field trip is a trip to nature from the tiny class room situation. The change in learning . +fuation
itself promotes learning. During a trip students could be engaged in observation, collection,
arganization, identification, and evaluation of different phenomena and different objects directly.

A science project has six components. They are,

background research,
selection of tapic,
hclping agencies,

hi pothesis,

11 out of the work, and
Pt oject report.

Ti:e project report should include title, abstract, introduction, materials and methods, obse rvation,
conclusions, application and suggestions, appendix and bibliography,
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UNIT - 6 RESOURCE UNITS

Contents

6.0 Objectives

6.1 Introduction
6.2 Componcnts of Resource unit
6.3 Steps in Developing a resource unit,
6.3 1. Collection of data
o 32 Preparation of Matenals
035 Organizanon of maternials
6.4 Mustrative modcl of a resource unit
6.5 Let us sum up.

6.0 OBJECTIVES

Resources for tcaching is unlimited. You have to. depend on many rcsources while you arc
tcaching. In this unit we will sce the important aspects of resource unit such as its components, and the
steps in preparing a resource unit, At the end of this unit you will be able to

identify the componcents of resource units,

state sieps in developing a resource unit.

devcelop a positive attitude towards developing resource units
identify the uses of resource units in biology tcaching,
develop resource units for sccondary level biology

* K K X ¥

6.1 INTRODUCTION

We have already discussed unit planning and lesson planning in (Block 2 Unit 1 & 2). We will
now discuss on how various rcsources of tcaching should be put togedicr to form a resource unit. A
resource unit should act as the back bonc of the teaching unit. Teacher should develop the resource unit
for cach teaching unil. A rcsource required for the instruction of that unit. A resourcc unit will help yvou
for the cfTective instruction of that unit. In this unit we will discuss the components of a resource unn,
steps in developing a resource unit and a model resource unil.

6.2 COMPONENTS OF RESOURCE UNIT

Beforc we go into the details of the components of resource units, we shall scc the meaning of
resource units. Resource units means the all inclusive materials needed for the instruction of a unit, or in
short it is the best source of information for unit planning. When we get a unit of subject material, at first
we should prepare the resource unit, Perhaps we may not be able to utiliz¢ all that is listed in the resource
unit at the time of tcaching. So from the resource unit, then we make the unit plan based on the available
and utilizable resources. The details of unit planning is already discussed in Block 2, Unit I

Now naturally a question ariscs that how docs a resource unit became all insclusive 7 We shal!
get the answer by analyzing the components of resource units. Now let us sce the various components ol

a resource unit,
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1. List of Possible instructional Objectives
The first component of resource unit is a complete list of i structional objectives for the unit to be

ta ght. A complete list of instructional objcctives should be prepared in advance and included in the
¢ ourcc unit. Block 6, Unit 1, will give the dctailed idea about instructional objcctives.

—

2. Subjcct matter outline

Next componcent in resource unit is the subject matter to be included in the unit, The subject
m ter should be sclected from authentic sources and should be arranged from ancicnt to recent infermation.
Y 1 should arrange the subject matter outline in scparale scctions. For example, the subject matter
ov linc for a scction of the unit 'Our cnvironment' can be written as follows:

U: t: Our cnvironment

1. Conccept of ccosystem
1.1.1  Biotic factors
1.1.2  Abiotic factors

1. Typc of cco system

1 "Pond as an cco systcm

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 be continucd till the complction of the unit.
3. Instructional Expericnce

This is the third component of the resource unit. This includes suggested instructional expericnce
of aricus types. Thesc instructional cxperiences or activitics arc design in such a way (o reslize the
pu Is with different learning abilitics arc common in our class rooms. So the instructional experience
sh 1ld be of different types to cater to the nceds of slow learncrs, fast lcarncrs, average lear crs and
di: bled children.

~

4. Learning aids

We have discussed the instructional experience as a component of resource unit. Along with
the . lcarning aids also required for effective instruction. A varicty of learning aids should be included in
the csource unit for the benefit of learners. These aids can be auditory or visual or video-visual ir nature.
Bu maximum possible learning aids should be included in the resource unit.

S. Bibliography

A Bibliography involves various sources of the content of the unit.  Appendix and in:portant
ter. :inology in the subject - outline.

6. Sample tests

This is the final component of a resource unit. This involves, as you know, sample tesis based
on ¢ subject matter outline of the unit, in order to test whether the objectives of the unit are realized.
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Thesc arc the components of a resource unit. The material in the resource unit should be in such
a depth, that a teacher could build their own tcaching unit from this matcrial. It should also be helpful to
mcct the needs of students with different learning abilitics.
Check your progress 1

Briefly explain the components of a resource unit.

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 STEPS IN DEVELOPING A RESOURCE UNIT

We have alrcady discusscd the components of resource units. Now !ct's scc the steps in developing
a resource unit. The important steps arc collection of data, preparation of matcrials and organisation of
matcrials. We shall discuss cach onc in dctail.

6.3.1 Collection of data

The first step in developing resource unit is collection of data. -t this step you have together
information relevant to develop a resource unit. While collecting the relevant data vou should take the
following points into considcration,

1. What should be collected :

First of all you should determined, what all data should be collected. Data related to subject
matter, instructional cxpericnces and instructional aids can be collected. Here, you should collcct these
data rclevant to the unit under question.

2. Sources of information

Once you have determined what all things arc to be collected, then you should identify the
sources from which the data can be collected. The primary source is authentic books. journals and
encyclopedia. In addition to the primary sources, you should collect data from sccondary sources also.
The secondary sourccs includc discussion with experts in the fields of rescasch. Say for example, you arc
going to collect data about nervous system. You should get primary infor nation from books and othcr
publications, and if you need any additional information or classification of any point you should approach
a ncurologist.
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Learning Activity -1

Haow do you collect relevant data about a topic of your choice.

Note : a) Space is given below to write your answer;

How o collect relevant data . Data collection card can be used in this regard The card reed not
be a card, a picce of paper with a size 8" x 6" will serve the purpose of card. The source of data stsould be
recorded in top of the card and helow that vou should make a note on any single item and put it as (he
heading of the card. “I'he summary of that item should be written on the space provided. Let us scc a data
collecting card (sce fig. 10)

ITEM : Eyc Discasc

Source : Scnsc organs - writlcn by Huson (1986),
P 117-120. Mc Graw Hill Co. LOndon

Fig . 10 - Format of a data collection card.
6.3.2 Preparation of materials
We have discussed various aspects of data collection. In addition to collection of data vou should
prepare or develop certain components of the resource unit. This includes the following items sich as
instructional objectives. instructional experiences. learning aids and testing, tools.

1. Instructional objectives

To achicve mastery in any given content we have to frame certain objectives. Say for cxam sle for
the lesson "Pollution’ we have to frame the objectives such as
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1. to develop a positive attitude towards pollution control.
1) (o dentity the major pollutants. and
iii) to applyv wavs to control pollution.

So, you should formulate objcctives for then topic, you have chosen. Dctails of forinulating obicctives are
discussed in Block 6. Unit |,

2, Instructional Experience

The uniquc contribution of a resource unit is in its instructional :xperiences. You siould ingiude
as many numbcer and range of instructional experiences in a resource un .. Because vou have to consides
individual differences when vou are teaching, 3o fnstructional expericaces. sheuld cutor te by e
average learners, and disabled learners are to be there, You should also include varicties o incr Lo vonal

cxpericnees (o increase learner's interest and satisfv their needs.
3. Learning aids

You know that instructional expcricnces needs the support of learning aids. We have discussed
the different tvpes of learning aids in unit 2 of this block. This type of lcarning aid should be determined
by the type of instructional expericnee vou sclected.  So you should develop lcarning aids to suit (o al!
mstructional experiences. included in the resource unit. You should ma! o a list of aids to be included ir:
the unit.
4. Testing (ools

Unit test s very tamihiar o you  In resource unit also, you shonl Linclude a sample 1ost materin
in the unit. The hist should be developed on the basis of the instructional objectives  Fhe list shoule

include different types of (est ilems in block 6 U, 2. such a model test wil' be help vou to deselop suitable
questions as per the level of vour students.

6.3.3 Organisation of Materials

Organisation of matcrials mcan arrangement of materials in th ¢ resource unit 1 a sequential
order. The organisation of materials involves ordering of materials, nu: nbaiing of itenis and seion -
wisc division of items. 1.cl us discuss cach onc in detail. .
Learning Activity - 2

What do you mean by ordering of materials.

Note > a) Space is given below to write your answer;
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1. Ordering of materials

Ordcing of materials means arrangement of matcrials in sequential order. We have discussed
the componen s of a resource unit. These components are arranged in different groups such as experiences
for average lc. rners, learning experiences for below average learners, and learning experiences for above
average learn rs. This will help you to select the appropriate experience as per the needs of the students.

2 Secti)ning and Numbering

Scctining, as you know is dividing the matcrial into suitablc scctions. Usually, i scctions
consists of dc ails of a singlc aspect. Say, for cxample instructional expericnce for average learncrs
should be giv n in onc scction and that for above average learncrs should be given in anothcr scction.

You : hould also give necessary numbers to components, section and sub-sections if any, as you
see in this ins ructional matcrial. It will help you to locatc an itcm casily.

Check your p. ogress - 2

Explain brief.» the steps in developing a resource unit.

Note  : a) Space is given below to write your answer;
b) Compare your answer with the one given at the end of this unit.

6.4 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 Objectives -
The instructional objcctives of this unit arc as follows. The pupils should be able to
1. Identify scientific terms, scientific facts and concepts relating to cvolution.
2. Interpret the facts and concepts relating to evolution.

3. Analyze thc facts, concepts, principles and theorics relating to evolution.
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4 Define the important aspects of cvolution

5. Comparc the various aspects of cvoation.

6. Explain scientilic basis for cvolution.

7. Genceralize concepts. principles and theories of evaluation,

K. Develop skill in obscrving various aspecls of cvolution.

Y. Collcct and orpanize data relating to cvolution,

10, Develop interest in the process of evolution,

kR Develop a scientilic attitude towards natural phcnomena,

12. Develop appreciation of scientific investigation and inventions

{These arc the major instructional objectives of this unit.)

Subject - matter outline

i1l Deflinition of organic cvaluation
1.1.1  Structural difference of organisms through time
1.1.2  Time duration as determinant of cvolution

b2 Origin of lilc
1.3 Theorics on origin of lifle
131 Re-incarnation theory
I.3.1.1 Proves in support and against the theory
1.3.3  Theory of chemical cvolution

1.3.3.1 Proves in support and against the theory.

14 Condition of the carth at the time of origin of life.
1.5 From where did lifc begin ?

16 Chemical reaction and evolution

17 Importan( clements related to lifc.

I X Nuclcoproticns - first form of lifc.

1 X1 Peculiaritics of nuclcoprotcins.
19 Uaicellular forms of life.

bl Early uniccHular forms
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70 Mutticellutar forms of lifc.

2.0 1 Earlv multi cellular forms

3.0 Evidences of organic evolution.
31 Palacdontological cvidences.
3.1.1  Decfinition of palaccontolog)
3.1.2  How to dcterming the age ol a fossil
3.1.3  Differcnce between fossils ot different time.
3.1.4  Findings of fossil study
1.2 Comparison of animal body structur. .

324 - Similaritics in bodily features
320 Findings in support ol evolution

33, Taxonomical evidences of evolution
331 How docs taxonomy became vidence for evolution.
34 Embnvological evidences.

34.1  Features of cmbryo at different stages of development.
3.4.2  Recapitulation,characters

.5 Physiological evidences
351 Phuesiology behind various life processes.
36 Biochemical cvidences.
3.6.1 Biochcmical similaritics of diffcrent group of organisms.
4.0 Human cvolution
4.1 Ancestors of modcern man.

411 Featurcs of various anccstors ol human beings

42 Advantages of human beings
43 Dis adv intages of human body
44 Conclusion.

The vanicty of instructional expericnces possible to tcach this unit is as follows.

Questioning is the most casy and important institutional experience. Questions can be (ramed
according 1o the class room situation and progress of the lesson. While tcaching cvolution different types
of questions can be asked  'These should include questions (o test the previous knowledge. introductory
guestions. developmental questions and review: questions. Questions 1o test previous knowlcdpc should
vivea clear ide:s abowt pupils's present knowledpe fevel Introductory questions help to introduce hie new
opican relation with the previous knowledye. Developing, questions arc those which are askeo during,
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the progress of the lesson. Review questions should be asked at the end of the lesson. Such guestions are
helpful to know how far the pupiis have lcarned.

Discussion is another instructional experience 1o a great extent. important aspects of avolutior:
can be recopnized throuph discussion,

Instructional experiences with the help of specimens. models and diagrams are elfective methods.

Obscrvation of natural phenomena such as sced germination, growth of plants and animals,
differences between parents and offspring and similaritics. of parcnts and offspring is another usclul
instructional method.

Short films and film strips relating, to organic evolution can be elicctively utilized tor instruction

Experimentation is another valid method lor instruction. Say for example, students shonisd be
encouraged to conduct experiments o disprove sell - peneration theory of evaluation

Fickd trip s aomethod. which has profound use in the instruction of this unit Thps (o imuscuin,
+00, places of cvolutionary importance. tissuc culture farms, agriculture firms and animal farms wilb be
helpful to understand varicties and other important processes of evolution.

4, Learning Aids
Various Icarning aids. that arc usclul for the instruction of the given unit arc as follows.

i Picturcs and diagrams of ancicnt carth. plants and animals. to shaw the life at ancient time

i Models and charts of unicellular and multicellular living beinss 1o develop the coneept of
complexitics and bio- diversity throuph time

i, Photographs, diagrams and descriptions on fossils 1o express the nature of palacontolopy and its
significance in cvolution.

. Specimens and diagrams of developmental stages of different animals to exhibit recaputulation of
ancicnt characteristics during the development of cmbryos and to show the embryological endences
of cvolution.

V. Pictorial view of taxonomy (o understand the taxonomical evidences of cvolution.

Vi, Digrames of forclimb hones of different animals to show the structural similaritics as an evidence
ol cvolution.

vit. Photographs. or diagrams of diffcrent human ancestors to develop the coneept of human evolution

vii.  Film strips and lilms on fossils and collection of fossils, 1o understand the avaitable evidences f
cvolution.

S, Bibliography.

In this section the various sources from where the subject matter outling and other content of the
unit arc obtained arc to be given. ‘These should include the author, title of the article, name ol book or
Journal. page numbers. publishing company and vear of publication.

Sav Tor example tf the material is taken from a book. it should he riven as follows

Sharma S .0 (1990, Mcthods of science teaching (Ist cdn) New delhi - Sterling, . 120-125
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If the matcrial is from the journal, it should be given as follows:

Surcsh. D. (1994), Human Evolution. In journal of Biology Vol. 7. (P 110-115)

_ You should also give appendices if present in bibliography. If any terminology required special
reference, it will also be given in the bibliography.

6. Sample Test.

Sample test items may be written down if nceessary or the teacher may develop and usc test of
one's choice. Test should include different types of test items such as objectives type, short answer type
and essay type itcms. The details of diffcrent type of test itcms and their development is given in block 6

Unit 2. You should utilize those principlcs to develop, test of your choice. One sample item for c:ach type
of question is given here as follows.

Objcctive type
1. The study of fossil is termed as ..................cooeeiieennnnnn,

Short answer type.

2, What is meant by recapitulation of ancestral characteristics ?
Essay type
3. Human body has many limitations, cven though human being have become the most powerful

specics. How ? Explain.

This is an illustration for a resource unit. You should develop and use resource units of our own
choicc for cach unit in biology you have to teach.

6.5 LET US SUM UP

We have discussed various aspects of a resource unit in this unit. The major points of our
discussion can bc summarized as follows.

A) The components of a resource unit are
1) list of possible instructional objectives
ii) Subject matter outline

iii) instructional expericences

iv) learning aids

V) bibliography, and

vi) sample test.

B. The major steps in developing a resource unit arc.
i) - Collection of data

ii) Preparation of materials, and

iii) Organisation of materials

C) Collection of data involves, the ways to collect data, sources of data. and what all things should be
collected.

D) Preparation of materials involve developing instructional objectives, instructional experienccs.



-185-

D) Preparation of materials involve developing instructional objeclives. instructiona! exparisae
instructional aids and testing, (ools.

E)  Orpanisation of materials involves ordering of materials. sectiening and numbcring,
Check your progress - Possible answers

l. A resource unit should have six components. The first one s instructional ohjectives. Whic
explains the objectives to be achieved by learning the anit. S-thject matter outline isthe secon
component, which expresses clear picture of the component area to he learned. Third componen
is instructional experiences, which deal with the suitable experiences for the fourth companio
which identify all the necessary learning aid for sources of content, appendices and importi»n.
which are directs how to test learning of the given unit.

2. There are mainly three steps in developing a resource unit. Collection of data is the first si¢)
This include what should be collected, sources of data and hose to collect relevant data. Secon
step is preparation of instructional ohjectives, instructional experiences, learning aids, un
testing tools, the third step is organisation of materials, which includes ordering of materia!.
structuring and numbering of sections and sub section.

ASSIGNMENT QUESTION

A) Briefly comment on the various media and materials for teaching biology.

B).  Develop a resource unit for the unit Health science.

Note : Space is not given for writing the answer. So, you should wriie your unswer in separate shec

SOURCES

Brow, J.W., Lewis, BB & Harclevoad, K1 (1973) AV Instraction ; Jecloiolocy Sedie & Netin
New York @ Mce Geaw HLl,

Cable, R, (1970) Audio-Vidual Handbook. London @ University of London,

Falk, D. (1971) Biology Teaching Methods. New York : John Wiely & Sons Ing,
Kaufmann, P. B. Mellichemp, I.L. Lacy, J.G. Larcox, J.D.(1983) Practical Botany. Reston PUb.

Morholt, E. Branswein, P.F,, Joseph A. (1958). A source book for Biological Sciences. New Yor-
Harcourt Brace & World Inc,

Pievee WD Lorber, M AL, (1971) Ohjectives and Methods jor Secondary
Teaching, New Jersy : Prentice Hall Inc,

Vaidva, N, (1978) Impact science Teaching. New Dethi : Oxford & IBH

Washton, N.S. (1967). Teaching Science Creativify. London, W.B, Saunders & Co.
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BLOCK 6 STRATEGIES OF EVALUATION IN BIOLOGY
Unit- 1 mcaning of Evaluation

Unit - 2 Test Construction

Unit - 3 Sclf rcporting techniques

Unit - 4 Obscrvational techniques

Unit - 5 Miscellancous Techniques.

Unit - 6 Casc Study

Unit -7 Scoring and Grading

Unit - 8 Diagnostic Testing and rcandial Teaching,

Unit -9 Sclf Evaluation.
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B1.LOCK 6 STRATEGIES OF EVALUATION IN BIOLOGY
BLOCK INTRODUCTION

Though all the carlicr blocks we were dealing with all essential details which arc contributing
finally to cffective classroom instruction. When we preparc for instruction we strat with long term and
short term objectives. There fore, after a specific length of instruction, knowing whehter the objeclives
arc rcalised or not also becomes cssential. This step in cducation is known as cvalution. This Block
deals with the details of cducational cvaluation.

The block has ninc units. They arc

I Mcaning of cvaluation

2. Test Construction

3. Sclf reporting techniquces
4. Observational tcchniques
5. Miscellancous techniques.

6. Casc study

7. Scoring and grading,.
& Diagnostic testing and remedial tcaching,
Y. Sclf evaluation, ’

The purposc of the block is to give you basic oricntation to evaluation, choosing approprialc
techniques of ey aluation and applying the knowledge in your class room cvaluation.

Unit. 1 disusscs the concept, nced and rationale for evaluation, how to cvaluate. types of tests,
minimum lcvels of lcarning and internal asscssment, '

Unit 2 discusscs the details of test construction such as phase of testing, types of test ilems
planning for testing and preparing test question paper.

Unit 3.- .5 and 6 discuss the various techniques of evaluation other than testing, sclf reporting
techniques, obse vational techniques, miscellanious techniques and case study are covered in these nnis.
The concept and details of development of cach techiques arc discussed in vetail,

Unit.7 d:scuss the details of scoring and grading, Procedurc for scoriig and grading arc described.
The bascs of grading and formulac for calculating grades arc also given,

Unit 8 discuss the details of diagnostic testing and remedial teaching. The concept, planning
and development of diagnostic test and preparation of diagnostic chart are described. The meaning and
organising dctails of remedial teaching also arc discusscd.

Unit 9 discusses the concept, purpose and methods of self cvaluation.  Techniques of sclf
asscssment also «re described.
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UNIT I MEANING OF EVELUATION

Contents

1.0 Objcctives

1.1 Introduction

1.2 The concept of cvaluation
1.3 Why evaluation

1.4 What is to be cvaluated

1.4.1  Instructional objectives
1.4.2  Taxomomy of objcctives

1.5 How to cvaluate
1.6 Types of tests
1.6.1  Purposc - specific - tests
1.6.2  Mode - specific tests
1.6.3  Process - specific lests
1.7 Minimum levels of learning,
1.8 Internal assessment
1.8.1  Modcls of intcrnal asscssment.
1.9 Let us sum up.
1.0 OBJECTIVES
Evaluation is the integral part of tcaching at any stage. In this unit you will see the detais of the
concept of cvaluation, the rationalc for evaluation, minimum levels of learning and internal asscssment.
At the cnd of this unit you will be ablc to;
interpret the concept of evaluation
identify the nced of cvaluation.
distinguish among different educational objcctives.
identify the techniques and tools of cvaluation.
distinguish between different types of tests.

interpret the meaning of minimum levels of lcarning,
develop a positive attitude towards internal assessment.

* O* X X X X *

1.1 INTRODUCTION

Evaluation is the part and parcel of any system of education. We arc using a varicty of lecaniques
for cvaluating out pupils. The techniques of cvaluation arc very important and should adopt sensible and
suitable methods for different purposcs. So you should be well in touch with the basic aspects of evaluation.
You have to answer three questions so as (o help you to understand the concept of cvaluation.
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1.2 THE CONCEPT OF EVALUATION

Evaluation. as the name indicates, stands for valuc judgement. Tt is the judgement of merit.
based on various evidences of findings. ‘T'hesc evidences shall be obtained by measuring of vartorus activitics
and responscs of students. Such responses can be oral, written or perforr-ance, with respect 19 (e nature
of the measurement. So the measurement 1s the process by which we can nicassure abilities. and aciievinent
ol individuals. but evaluation is something more than mcasurement. Because measurement only measures
the quality 11 the process is 1o be turned into evaluation, you should synthicsise measuremoent | Sventhesis
can be done by converting the scores into certain valucs, such as the Ievel ol achicvement. objectives
rcalised, and change in personality.  So measurement is a means by which cvaluation s achieved
Evaluation has specific purposcs, such as (o judge which all objectives arc achicved, How far they arc
achicved: and the naturce of behavioral changes tha  have happened to the pupils. Now we shall try to
answer the questions such as. why cvaluation ? What is (o be evaluated 7 and how to cvaluate ? Answering,
of these questions will help vou 1o understand the concept of cvaluation clearly.

1.3 WHY EVALUATION

You may remember that evaluation is directed towards value judgement. Fdecation is a pre-
planned, formal situation civen for the alround development of pupils. Because it s pre-planned it will
defenitely have certarm asms and objectives regarding the extend of development of pupiis. "Phere fore,
Judjing whether the amis and objectives have been attined and whether tne programme i = oai directed
It tells us whether the goals of cducation are attained or not. And if attaincd, the extend of aitainment
also may be known. You know that bringing out desirable changes in behaviour ol pupil is the priman
aim of education. Fvaluation has the dircetive role in making such desiable changes 1 behavior,

Supposc. you arc (caching biology in tenth standard. You may sunply develop your class to tcach
the cssential concepts in (he given content. You may not attempt to test whether your pupils have lcarned
the idcas or not.  You have assumption that your students have learncd all the given ideas. But perhaps
this will bc a wrong asssumption as cach studnet has different Icarning abilities,  So it s ¢lear that
cvaluation is a part of teaching, ic.cvaluation should go hand in a hand with instruction than onlvwe
will be able to make appropriate behavioral chanpes in students.

Check Your progress - 1
MBring out the concept and need of evaluation

Note a) Space is given below to write your answer;
h) Compare your answer with the one given at the end of this unit.

1.4 WHAT IS TO BE EVALUATED
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Now it is clear that cvaluation is essential, so natuarally the question ariscs that what is 1o be

cvaluated 7 et us try o answer this question.

We have scen that, desirable behavioural changes are the target of cducaliop. "l‘hcsc:I c’ic.snahlc
behaviour changes are other wise termed as educational objectives or inst ructional ohjcctwgs. l his tcrm
may be a familiar onc to you. So cvaluation aims of determining, how well cducational objectives have
beon altained. Now it is cssential to know the important instructional objectives. So, let u+ have a
discussion on major instructional objectives.

1.4.1 Instructional Obiectives

Since education aims at developing desirable changges in behaviour, cach instructional Chjective
stands for developing of a particular behaviour. Each instructional objectives should be stated in behavioral
terms so as to facilitate mcasurement of the obscrvable behaviour. You know that, planning and designing
of instruction is bascd on objcctives. Suitable lcarning expericnces should be used. to develop the behaviour
upto the dissircd level. Then you should measure only the obscrvable behaviour. So we have to state the
objcctives in obscrvable form. Say for examplc you can not obscrve dircctly whether a student kivows all
the components of the ccosystem. Here the listing will help you to know whether the students know a
partifular thing or not,

Now we will sce the important instructional objectives.  You know that there are three comains
of instructional objectives such as cognitive domain, aflective domain and psychomotor domain,

Cognitive domain 1avolves, knowledge, inteliectual ability and intelicctual skills,  AtTective
domainc involves attitude, appreciation, social and emotional adjusiment, will character ctc. +.nd the
psychomotor domain involves muscular skills and co-ordination. So you can understand that, there arc
a varicly of objectives and specifications under cach domain and a varicty of cvaluation technigues are
cssential to measure the attainment of all objectives. The details of objectives under cach domain is given
in subscction 1.4 2.

Check your progress 2.
Bring out the importance of instructional ohjectives in evaluation.

Note a) Space is given helow to write your answer;

by Compare your answer with the one given at the end of this unit.

1.4.2. Taxonomv of Objectives
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1.4.2. Taxonomy of Objectives

Taxonomy means systematic classification. Here we will see the classification of objcctives
under cognitive affective and psychomotor domains. Cognitive domain is usually given morc cmphasis
as far as the classroom instruction is concerned.

The detailed classification of cognitive domain is given in table 1.

Table 1. Classification of Cognitive Domain.

Category Objectives Action verbs :
1
A Knowledge 1. Knowledge of specifics Recall ‘
2. Knowledge of terminology
3. Knowledge of specific facts Recognise !
4. Knowledge of conventions State, '
5. Knowledge of Trends and sequences list. b
6. knowledge of classification &
Categories
7. Knowledge of criteria Namic
8. Knowledge of methodology give,
9. Knowledge of Universlas &
abstractions describe
10. Knowlege of principles &
generalisation
11. Knowledge of theories and
Structures.
B.Comprehension 1. Translation Translate,

(Understanding)

C. Application

D. Analysis

E. Synthesis

2. Interpretation
3. Extrapolation

1. Reasoning
2. Definition
3. Suggestion

1. Analysis of clements
2..Analysis of rclationships

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

Hlustrate. detect. i
identify, ciassiiy.

interpret. compiue,

sclect, descriminate !
explain, calculate.

re arrange. manipulatc.

Make (hypothesis, cstablisii
relation, give reasons,
reason out, draw inference
predict, define.

Analyscs. suggests.
findout relation, dentify
the assumptions. state
the theory of principle.
predict the effect. specify
the limitations.

Communicate,
Organise,

derive,

produce,

formulate a hvpothesis,
make a generalizaticn
propose an experimand
interpret thie dai

| A——_
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F Evaluation

1. Judgement based on
internal evidence

2. Judgement based on
external evidence

Judge, evaluate
defend your position,
Justify, discuss.
critically, find

the fallancy in..

In table | the detailed classification of cognitive domain as 1ts calegorics, objectives ind action
verbs for cach specification are given. The objective under cognitive domain are classificd into six
categories such as knowledge, comprehension (understanding) application, analysis, syn-hesis, and
evaluation. Each of these objectives should be stated in obscrvable, mcasurable and attainable forms,
Such specific objectives are otherwise termed as specification. Specific objective have two parts such as
an action verb and a content part.  Action verb is a specific verb used to represent an action in relation to
pupils learning behaviour. Such as pupil recalls, explains applics, etc. The content part of the specification
will have to changc with different content and the action verbs can remain the same.

Statement of objcctives in obscrvable and measurable form alone gives direction in evaluation
An cxample for correct statement of an objective in behavioural terms is given below.

Statement of objcctives

‘General Statement

a) Knows a svnonym for animal (Such as living being. creaturc)

Statement in behavioural term
b) Wrilcs (or states or selects) a svonom for the term animal.

You should formulate objectives in behavioural terms using cach action verb (Given in table. 1) and the

rclated content part.

Now we will see the classification of affective domain in tablc.2

Table.2 Classification of affective Domain.

Category

Objetives

Action Verbs

A. Receiving (attending)

B. Responding

C. Valuing

D. Organisation

E. Characterisation by a
value or value complex

1.Awareness
2.Willingness to receive
3. Controlled or selected
attention

1. Aquiescence in responding
2. Willingness to respond
3. satisfaction in response

1. Acceptance of a value
2. Preferance of a value
3. Commitment

1.Conceptulisation of a value
2.Organisation of a value
system

1. Generalised set
2.Characterisation

-satisfies.

becomes aware
becomes willing.

directs. holds.

responses.

accepts
prefers
appreciates

Conceptualises.

Generalise.

Characterises.
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Objectives in affective domin are classified into five categories such as recicving, responding,
valueing, organisation and characterisation by a value complex. Objectives under cach catcgory and
corresponding action verbs arc given in table in tablc 3.

Now, we will sce the classification of psycomotor domain in table 3.

Category - Objetives Action Verbs
A Preception 1. Sensory stimulation Senses, selects cue essential
(Sound, vision, touch, for response.

taste, smell)
2.Cue selection

3. Transalation (of preception
into action)

B  Set (readiness) 1. Mental set
2. Physical set
3. Emotional set

C  Guided response 1.Imitation Imitates
2.Trail and error Manipulates.
D Mechanism 1. Habituation exhibitz
(habitated response) 2. Attention attends
3. cffort i
E Complex overt response 1. Resolution of Solves. performs
uncertainity

2. Automatic performance

F  Adapting and 1. Routination Acquires.
originating 2. Habit formation

Objectives under psycomotor domain are classified into six categorics which are given in table 3.

Check your progress 3
a) Briefly explain the terms specification and action verb.
b) How do you state objectives in begavioural terms.
Notes : a) Space is given for your answer

b) Compare your answer with the one given at the end of this unit.



Now we shall try to answer the questions. "how to cvaluate” ?
1.5 HOW TO EVALUATE

Now, we shall discuss various procedurcs of cvaluation which help to measure attainment of
cducational objectives and personality changes of your students. The following are various ¢valutaion

techniques and tools to measure behavioral changes in students

The important techiques of evalution can be classificd as follows.

i) Achcivement testing (Sec U 2)

1) Sell - Reporting techniques (Sce U 3)
iii) Obscrvational techniques (See U 4)
iv) Miscellancous techniques (Sce U.5)
V) Case study technique (See U.6)

vi) Diagnostic testing (See U.7)

There arc specific tools for evalution under cach technique. The tools under each techique arce
given below and their detailed discussion is given in the units noted within brackets.

i) Achievement tesling - Achicvement test

ii) Scif-reporting technique - Inventory Questionnaire, Opinionnaire av < chiecl
list

i) Obscrvational technique - Ohbscrvational check list, Rating scale, sicational
test and anccdotal records

iv) Miscellancous techniques - Analysis of records & documents Intervi s

soctometry Guess who techique and social
distance scale

V) Casc study techniique - All tools
V1) Diognostic testing - Diagnostic test.

Tests can be classified on the basis of content, format, mode of construction and n ode of
administration.

Among the test listed above the tests measuring achicvement are in the familiar (ests. Achicvemoent
(st is most important as far as class room (caching is concerned, because vou have 1o use achicvaments
tests frequently. Other techniques such as sociomeltric (echniques. ohservation. interview, ancedoal 1 cords:
ctc arc also uscful in cvaluating pupil behaviour

Techniques of sociological nature will help you to determine the socio-cmotional development.
acceptance, leadership qualities, adjustment problems, ctc. of your students. You shall get the detailed
discussion of such techniques in Units, 3,4.5. & 6 of this ‘Block'.

First of all we shall discuss different (vpes of tests,
Check your progress 4.
Which are the important techniques and tools of evaluation,

Notes u) Space is given for your answer
h) Compare your answer with the one given at the end of this unit.



1.6 TYPES OF TESTS

You know that tests are tools, specified for measuring something through the priocess of testing
and this measurement helps us in evaluation. Different types of tests serve for checking the realisation of
various purposes of education. These tests may be catagories into three such as.

a) Purpose - Specific types ‘
b) Mode - Specific tests and
<) Process - Specific tests.

Though we have categorised the tests into three, there can be inter relations betwceen them and
we could not separate them into water tight compartments. Now let us diszuss each of these catcgories in
detail.

1.6.1 Purpose - Specific Tests.

This catcgory involves, those tests which are designed to achieve specific purposes. Vhe nkijor
coming under this catcgory arc |

diagnostic tests,
aptitude tests,
achievement tests, and
proficiency tests.

* ¥ ¥ *

Let us see the features of each one briefly.

Diagnostic tests. You know the diagnostic tests help us to indentify the points where the {earners need
remedial teaching. These will help us to know actually what students knosv, and what they do aot know,
In order to serve this purpose diagnostic tests should be prepared by covering all details of the given
content. (We will have a detailed discussion on diagnostic tests in Unit € of this block;.

Aptitude test : These types of tests help to identify special abilities in prrticular areas. These abilitics
should be the indicative of future perfirmance. 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 measure
the extend to which the the instructional objectives have been realised. These tests arc usually designed
on the basis of the prescribed syllabus for each subject and standard.

Proficiency test Proficiency tests usually uscd to assess the general abiliiy of a person at a given timg,
practical test for proficiency in type writing is an example for proficiency .:st.
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1.6.2. Mode - specific tests

In modc - specific category of tests we can include five pairs of tests types. ‘Tests in cacl pair arc
diffcrent from the another on the basis of the nature of the test. The main categorics are as follows.

* Formal asscssment \'A) informal asscssment

* Formative asscssment \'A summative asscssment
* Course work VS examination

* Process \A product assessment

* Internal asscssment \'A) External asscssment,

Foraymal assessment VS informal assessment

Formal asscssment is used for sclection on the basis of any special achievements for scholorships
or awards. This should follow a standardiscd pattern. The assessment result should be open to public.
Merit scholorship is an cxample for formal asscssment.

Informal asscssment may be conducted informally to understand the present nature of a given
issue. A serics of qucstions to know the pollutants in a locality is an cxample for infomral assessment.

Formative assessment VS Summative assessment

Formative asscssment is asscssing the progress in attainment at regular intervals Formative
assessment helps to identify lcarner weakencss and help learning morc easily. Unit tests arc examplc for
formative asscssment.

Summative assecssment or terminal assessment is done at the end of a course, which aims ot
certifving or grading the attainment. Example S.S.L.C Examination.

Course work VS Examination ;

Both of these serve the pupose summative cvaluation. Coursc work may be taken as an index for
learner asscssment in some cases. Practice tcaching during B.Ed training is an example for course work
and 1ts cvaluation is the asscssment on the basis of the course work.

Examination is a very lamiliar form of assessment.  You arc conducling examinations, after
complcting cach umt.  Example unit (ests,

Process VS product assessement Thesc types of cevaluation is donc in experimental and rescarch work
You can asscss the performance at different stages leading to the completion of the work or cousse. This
is process asscssment. And you can make asscssment on the hasis of the final result then it 5 product
assessment.

Internal asscssement Vs External assessment

Internal assessment is evaluating internally by the person responsible for teaching. Both acadcemic
and non-academic achicvements arc considered for internal asscssment. Tn external asscssment the
cvaluater is an outsider that is from other institution” or other state. You may remember the external
commission cvaluating vour tcaching performance externally during vour B.Ed training,

1.6.3. - Specific tests

Process - specific Tests

Pmcess - specific (ests can be categorised on the basis of its construction. The major types of
tests coming under this calcgory are. T
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teacher made tests VS standardiscd test, and
* norm referenced VS criterion - referenced test.

Teacher made test VS standardised test :

A teacher made test is the onc which is constructed by a teacher for the usc in his own classroom.
Teacher is the ultimate authority who determines the scope of the test, type of test items, number of itcms
and scoring procedure.

Standardised tests arc produced on a large scale by group of expens in a subject by cstablishing
its objectivity and accuracy. They are developed using strict rules. The scoring and interpertation also
will have to follow specific instructions.

Norm - referenced test VS Criterion - referenced test.

A norm-referenced test help us to identify the level of achievement of cach student or the ability
of each student assessed in comparison with a standard norm (specific level of attainment) Exampic :
Medical entrance test.

A criterion - referenced test, help to access the ability of a student against a select critcrion. A
criterion here includes a set of performance based on the standard developmental changes cxpected. This
test helps to specify the ability of a student in behavioural terms. Eg: practical tcst in typewriting,

These are the different type of tests used for evaluating various abilities of your students.

Check your progress 5

Which are the major categories of tests used for evaluating various abilitics of your students.

Notes : a) Space is given for your answer
b) Compare your answer with the one given at the end of this units.

We shall have a discussion on classroom testing and constructing an chieveiment test i Unit2 of
this block. And now we shall discuss, certain ncw idcas such as minimum lev cls of lcarning and internal
assessment.

1.7 MINIMUM LEVELS OF LEARNING

As teachers you know the term 'learning’ very well. Now we shall discuss about levels of lcaming.
Level of learning means the depth of learning of a subject. In the learning of every subject. it is cssential
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to learn the basic aspects for cssential aspects of the subject. Say for example, in order 1o fecarn a new
language, first of all Icarning the alphabcts of that language is essential.

Likewisc. study of mathematics require the knowledge of basic mathematical operations such as,
addition. delction. multiplication and division.

T'he baise aspects or ¢ssential aspects ol every subject act as the foundation for lcarning the
subject in depth. If one docs not Icarn the basic aspects of a subjcct, he will not be able (o study the
subject in depth.

The lcarning of these basic aspects or csscntial aspects of a subject is reffered to as minimum
level of learning of that subject. The minimium level of Icarning required to study a subject viill have to
change according to the changg in the depth of lcarning. So the minimum level of learning science at
sccondary level is entircly different from that of the primary level. The essentials of scicace at the
sccondary stage. ast the minimum level of lcarning of scicnce at the higher sccondary level.

As tcachers vou must know the minimum level of lcarning biology at secondary level. They are,
the knowledge of living beings, characteristics of living being, important life processes, and cconomic
aspects of living beings. vou should test the students' to know whether they have attained the minimum
level of Icarning. 11 vour students do not learn these aspects, you should help them to fearn the essential
basic aspects.

Check your progress 6
What is the significance of minimum levels of learning in the teaching of biology.

Notes a) Space is given for your answer
h) Compare your answer with the one given at the end of this units.

1.8 INTERNAIL ASSESSEMENT

Internal assessment is a specific form ol evaluation. We nced (0 make two types of mcasurement
namcly quantitative and qualitative mcasurement,  Quantitative mecasurecment ois usually done by
examinations, But qualitative measurement can be obtained by internal assessment. Internal assessment
means assement of lcarners continuously by the teacher himself. Both academic and non-academic
achievement should be considered for internal asscessment. Thus internal aseessment helps us 10 give a
comprchensive picture of the students' achievement. Internal assessment also helps us to evaluate the
attinment of the long range objectives. Now, let us see the different modes of internal assessment.

1.8.1 Modes of Internal Assessment

We canadentitfy different modes ol internal assessment The first mode of mternal asscsment is
through tests,
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You, know that tests arc of various types.  You should conduct periodical oral and written rests
for the purpose of internal assessment. The written tests used for this purpose arc unit osts and term-cnd
tosts. Oral tests are those which we canduct at any time in the classroom or at fabaratan

Laboratory work is the sccond mode of internal assessment. Practical work and vanions lab wirk
conducted by the student should be used 10 mesure his ability in laboraisry work And this abilay is
considered for internal asscssment:

Assignments arc another mode of internal assessment.  Assignemnt should be piven at periadical
intervels in connection with cach unit. An assignment question can be as follows

"Critically analvse the cuases of pollution and lethal effects of poilution on environmaent”.

Participation in sports and gamces is another arca that can be considered lor internal assessmant
Weightage should be given for participation at higher levels (district or state fevel). Assessiny participabon
in co-curricular activitics also is a modc of internal assessment. Here also vou should pive appropringe
weightage for performance at district and state level. The co-curricular activities man inchude debntes
clocution. drawing music. drama. writing in school magazince and participating in cxhibiiion

These are the arcas that can be utilised for internal assessment. Though internal assessment
helps to measure qualitics to lcarners. it has also some disadvantages.

Tt may result in subjcctivity from the part of tecachers. Some teachers may misuse this. in some
cascs, thus, internal asscssment may become harmful,

Check your progress 7

What is the meaning of internal assessment ?
Bring out the various means of internal assessment ?

Notfes a) Space is given for your answer
h) Compare your answer with the one given at the end of this unit.

1.9 LET US SUM UP

In this unit we have discussd the concept of evaluation, the rationg.c for evaluation. the focus of
cvaluation. different tests for evaluation. minimum levels of learning and 1 crnal ascesament

Evaluation helps to judgce the achicvement of obicctives and therby behavionrnt cnnnees

The Tocus of cvaluation should he instructional objectives, which are siates v obserozhic: and
measurable form.
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Various techniques such as achicvement testing, self-reporting techniques obscrvational
techniques, miscellancous techniques, case study and dianostic testing are being used for eval ation.

A Minimum levels of learning means the basic and essential 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

1L Evaluation is a process of value judgement based on certain measurement of students
achievement or activities.

Evaluation has a directive role in making desirable behavioural changes. Evaluation helps
us to determine which all objectives are realised, how far they are attained and the nature and extent
of behavioural changes.

2. Each instructional objective stands for a particular behaviour. So attainment of an vbjective
means acquiring that behavioural change. Through evaluation we could judge the observable and
measurable form. So instructional objectives are very essential as far as evalution is concerned .

3a) Observable, measurable and attinable form of behaviour is termed as a specific objective or
specification.

Action verb is usually used 1 describe an action in relation to acquiring a behaviour.

b) Formulation of objectives in behavioural terms requires appropriate action verb and relevent
part. Action verb should come first followed by the content part.

4 The important techniques of evaluation are as follows :-
i) Achievement testing (ii) Self-reporting techniques
iii) Observational techniques (iv) Miscellaneous techniques
v) Case study technique (vi) Diagnostic testing

The tools for evaluation under each techniques are the following :-

1) Achievement testing - Achievement test
ii) Self-reporting techniques- Inventory, Questionnaire, Opinionnaire and check list.
iii) Observational techniques- Observational checklist, Rating scale situational test and
: anedotal records.
iv) Miscellaneous technique - Analysis of records and documents, interview, sociometry,
Guess who techniqueand social distance sacale .
) Case study technique - All tools.
vi) Diagnostic testing - Diagnostic test,
5. Pureopose - specific tests such as diagnostic tests, aptitude tests, achievement tes's, and

proficiency tests.. Mode-specific test such as formal assessment informal assessment, formative
assessment, summative assessment, course work, examination, and internal assessment.

Process specific tests such as teacher-made tests, standardised tests, norm-referenced test and ¢ iteiran
referenced test.
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6. Minimum level of learning means the learning of basic or essential aspects of a subject,
which is necessary for further learning of the subject. As in the case of other subjects, learning of
biology at secondary level also requires certain minimum levels of learning. Knowledge of such minmum

levels helps the learners to attain. mastery learning.
7. Internal assessment means assessment of learners continuousl' by the teacher himself.

Various means to do internal assessment are oral or written tests, laboratory work, assignment,
participation in sports and games, and participation in co-curricualar activitics.
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UNIT 2 TEST CONSTRUCTION

Contents

2.0

2.1

2.2

23

2.4

2.5

2.6

2.0

Objectives

Introduction

Phases of testing

2.2.1  Planning for testing.

2.2.2  Design of the test

2.2.3 Developing a test.

224  Administaring the test.
2.2.5 Communication of test result.

Types of test items

2.3.1  Sclection - type item formatls

2.3.1.1 Multiple choice items
2.3.1.2 True or false items
2.3.13 Matching -type items.

2.3.2  Supply - type item formats

2.3.2.1 Completion type items
2322 Short answer type items
2323 Essay - type items.

Planning for testing

2.4.1  Specify course content and objectives
2.4.2  S:lection of appropriate itcm format..

Preparing lest question paper
2.5.1 Instructional objectives
2.5.2 Blue print

2.5.3  Formulation of questions.
2.5.4  Scoring key.

Let us sum up.

OBJECTIVES

Testing is a familiar term for you. In daily teaching, you have to use different types of 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 different types of test items.

develop an awareness about planning for testing.
develop test question paper for an achicvement test.
develop a positive attitude towards classroom testing,
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2.1 INTRODUCTION

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 esting techniques should
be familiar to you. A poorly constructed test does not serve the purpose of tue test.

In this unit you can sce various aspects of testing such as phases of testing, types of test iteins,
preparing test items, and prepairing test question paper. First of all we shall discuss phascs of testing in
detail. )

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
1o assess the performance of test development. There are different phases in development of tests. Before
we discuss these phases in detail you may do the following learning activity,

Learning Activity 1
You are familiar with test construction, in your opinion, what are the steps in test construction.
Notes a) Space is given for your answer

You may have suggested the following steps for test construction.

Deciding topic, writing test items, fix number of test item, and scorii:g key for tests. We have to
discuss each of these steps and some other steps as phase of testing. Mainly there are five phases for
classroom testing. They are planning, design, development, asminister the test, and communication of
result. Let's discuss each one in detail. .

2.2.1 Planning for Testing
This is the first phase of classroom testing. You know that planning is the first phasc of every
activity. Proper planning is cssential for the success of every programme. Supposc you are going o

conduct a unit test on control coordination.

How will you plan for the test 7
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Learning Activity - 2

What are the essential points of planning for a unit test in the unit 'Control and Co o, :linution?

Notes a) Space is given for your answer

You may have opined that the date, duration, and time of the test should be planned ir advance
Exacily, vou must do these. But along with these aspects, youshould consider the following ccmponems
as the main concern at planning phasc. The main components arc instructional goals and ¢bjcctives
expected level of Icarning outcomes, and provision of remedial work. Let's sce cach of these cc mponents
in detail.

Instructional goals will be a familiar aspect for all of you instruction usually aims to attain
specific goals or objectives.  You should have written instructional objectives for each lesson that you
have to tcach. So. you should first of all identify the instructional objcctives of the unit.

You will have some expectations about your student's performance. You have expected a particular
level of achicvement from cach individual and the group as whole. Say for example, you are e ching at
10 th Standard ~ So naturally, you may expected that the front benchers will be high achievers than back
beanchers  This kind of assumption about achicvement is referred to as expected level of learming out
comes.

Another thing we should consider while planning is the provision remedial work. Though
remedial work comes after interpretation of test result, you should ready for it carly enough. Tiwe details
of remedial work is given in unit 8. We have more discussion about planning section 2.4,

Now. we shall pass on 1o the second phasc of testing, that is design of test.
2.2.2  Design of the test.

The design means, structural specification of the test. Structural specification includes type of
test, type of test 1ems. ohjectives of the unit, difficulty level of test items, scoring key and marking
scheme. Al these aspects together be termed as blueprint of the test. We shall discuss blue prin. in detail
in subsec. 2.5.2. now we have not gone into the details of the bluc print. What you should do at this phasc
15 10 make the bluc print of the test. In doing so. you should sclect different types of test items namely
multiple choice type, short answer type and cssay type.  You should fix the number of items in cach type
of items. And thesc itcms should be based on objectives of the unit. You should then make the Fluc print
in tabular form, as given at towards the end of the unit under 2 5.2,

Now we shall pass on to the third phasc of testing, that is developing, a test.
2.2.3 Developing a test.

Now vou are ready oy develop a test of vour chowee as vou have prepared the blucprini i
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writing of test items is donc at this phase.

Learning Activity 3

What are the major points, io he considered while writing fest items ?

Notes ¢ a) Space is given for your answer

You may have suggested that length of the item, structure of the item, clarity and the By
arc cssential points 1o be taken into consideration. while writing test itcms.

Too lengthy Lest itcm will confuse your students, so you may not get the correct response meant
for it. So the items should be short and precise, such as

D Give the namc of two desert animals,

The items should be grammatically correct and should involve a zingle aspect
Please sce the foilowim_{ example,
B! Writc the essential features of a flowers, leaves, fruits, roots and »lants,

You should not ask questions like this. Instcad of that, you shoula sphit these questions ino five
questions, each of them carrviag a single aspect. Such as flower, leaf, fruit. root and plant

Clarity of the tost item is very important, and if the item is not clear vou will not get a desired
sesponse. So you should write the items in simple, clcar and straight forward language and you must use

iamiliar words to writc test items.

Along with these porats vou should consider the following poinis also. while writiag (he test

Hem.

0 The items must be based on the content of the unit.

) The contents and situations given in ilems should be familiar,

Hi) Appropriate instructions should be given wherever necessary. Sav for example, "Questions 1 (o

8 carries onc mark cach. Write a word or sentence as the answer
Now let us discuss th:: fourth phasc of testing, that is administration of the test
2.2.4 Administrating the test,

Test Administration is familiar process for vou. Let's sec what will vou do for est admimstration
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Learning Activity - 4

Describe briefly the tactors you took care of in administration of the test.

Notes  : aj Space is given for your answer

You may have remarked that while administering the test, the main concern is on facilitics of
class room.

Class room facilities such as, enough lighting and ventilation is very essential for testing. Enough
spacing should be provided to facilitate answering, The time fixed for administrating the test should not
involve intervals of the class. If intervals come in between the test, the noise and distractions rom
outside and other classes will adversely alfect the answering, process.

Now we shall pass on to the fifth phase of testing that is communication of (est results
2.2.5 Cor munircation of Test Result.

You :now ihat pupils arc very cager (o know their test score and grades. So, it is very ssential
to communic: t¢ the :rades properly. It is also cssential to communicate their progress at the enJ of cach
term.  Comm nicatim of results help your students to make necessary changes in their study habits if
necessary. Sa - for example, a student who is able to achieve higher grades, could not achieve the expected
level of in the first unit test. Then ask him about his study habits, duration and time of study. This will 2
help to give n cessary guidelines for the students in order to improve his achievement. The knowledge of
progress will . 1so motivate you pupils for further lcarning,

Check your p ogress 1.

Briefly comm nt on the phases of class room learning.

Notes @) Space is given for your answer
h) Compare your answer with the one given at the end of this unit.
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2.3 TYPES OF TEST ITEMS

We have discussed dilTerent types of tests in section 1.6 of Unit 1. V¢ shall now discuss about
different types of test items.  So, naturally the question ariscs that what is ar« item 7 An itcm mcans a
question.  In response to an itcm the testee has to cxpress what is supposed to have acquired during
instruction. Usually a question or an item is based on a specification of an ecducational objcctive, which
demands a response from the learncr. Such responscs  are subject to cvaluation.  Usually items are
arranged in item formats. An item format means the format or the style of a question ; say for example a
multiple choice item, compictlion type item ctc. We will discuss some item formais below. Ttem - formats
arc classifiecd mainly into two vcatcgorics namely sclection type and supply-tvpe item formals.

3.1 Selection-Type Item formats

In selection type item format, answers are provided along with the items. The answers are given
in a cluster of similar type of incorrect answers. Learners have to choose the correct answer lrom the
group of answer. Since there will be only one correct answer for these items. the scoring can be donc
objcctively. There fore, they arc known as objectives type also. Three types of i:em can be included 1n this
item and matching-tvpe items. Let us discuss cach of these in detail.

2.3.1.1, Multiple Choice itemss:

Multiple choice items arc cssential part of any achievement test. So you may be Foantiar with
this type of items. In this typc the Icarner has to choosc the correct answer from the piven options.
normally four in number. These types of items should be cither in the form of an incomplete starement or
as an infcrrogative question. Let us sce the following cxampie.

Item No. 1

Animals live inwatcrarccailed ................................

A Fishes

B Watcr beings

C.  Aquatic animals

D. Terrestrial animals. [:] Box for corrcct nswer
Item No. 2

Which onc is a renewable natural resource 7

A. Tron

B. Rubber

C. Petroleum

D. Aluminium ]:l Box for correct answer

Tiem 1 is an example for an incomplcte statement form anditem 2 isan examplc for inferrogative
qucstion form.

2.3.1.2 True or false items:

Tn this type lcarner should sclect the correct answer from the two given allernatives. 'I‘ruc'or
Falsc items are usually represented as statements. Learncr can make his/her response by putting a tick
mark at the relevant place. Let us sec an example.
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Jtem 3

State whether the folowing stalements arc truc or False. Mark your answer by 1 stting a tick
mark in the appropriatc box.

i i i F
i, a) Number of carnivorous animals in True False

a locality have no rclationship with
the numbcer of herbivorous animals
in the locality.

b) Wood is a renewable natural resource,
The third tvpe of item that belongs to sclection type.is the matching type.
2.3.1.3. Matching Tvpe items

Matching, type items can be used, when the content has a number of related concapts, say for
cxample scientists and their inventions books and authors, animals and their habitants, anu so on let us
scc an examplc for matching- item.

Item No: 4

Match the words in column A with the words in column B. Put appropriatc number in the box provided.

A B
1.Grass Hopper D a. Environmental destruction
2. Petroieum b. Pollution
3. Aswan dam E ¢. Primary consumer
4. Acid rain d. Non-renewable res: urce

D e. Nanga river
Now we shall sce the supply type item format.
2.3.2 Supply type item formats

Supply type item requires supply of responses in relation (o the questions. Tn certain items types
only onc word is required as answer, but in some other item types very long response are necessary. In
this category of itcm format also there arc three types of items. They are completion typc items, short
answer tvpe items and cssay tvpe items. 1.et us discuss these items in detail.

2.3.2.1, Completion tvpe item
In completion type items. the Icarncr should supply onc word or two words to make the statement

complete and meaningful. The format of this type compriscs of incomplele statecment. You should take
care to make it clcar. What is actually nceded (o complete the statement. See the following cxampic.

Animals living on

Here the learncr can not give correct answer, because the statement is a bit confusing. So you should
restate the item as follows so as to direct the learner 1o know what actually we expect from him
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Each animal is living on its particular

You should always take care while preparing such items. These complction - type items also arce
objectively - scorable.

Now we shall sce the sho+t answer type 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 be
familiar with this type of items. Short answer type items are useful to measure abilities such as analysis
synthesis and evaluation. Learner should be thorough with the use of language and diagrams in ordes to
answer such questions. Here also vou should state the question clearly so that the scope should be clear.
Sec the following example.
Write short notes on pollution,
This type of question statement is icfective so let's try to modify the item as follcws.
Wrilc in about fifty words the leth:l effects pollution on environment.

If the question is not clearly stated, the learner may not answer correctly or up to the required
depth of the content.

2.3.2.3. Essay type items

Essay type item also may be familiar type for you. Essay type items helps us to mcasure.

a) Learner's ability to use 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 evaluation You

should take care to state the question clearly and to give necessary directions such as length of
the answer. See the following example.

Writc an essay in not more than 200 words about air pollution its causes, lcthal cffcets and preventive
mcasures.

There are different item formats which could be utilized for test construction. Now we shali pass in to
planning for testing.

Check Your progress. 2
Which are the major type of test items

Notes : a) . Space is given for your answer
b) Compare your answer with the one given at the end of this unit.



2.4 PLANNING FOR TESTING

We have scen that thorough planning is cssential for testing, So let us discuss the aspecis included
in planning, In the first step yvou should specify course content and objectives.

2.4.1,  Specify Course content.and object :ve

Once you plan to cvaluate your st: dents, then you should specily the actual content arca on
which the test should be developed. Now, natarally a question will arisc as to what is to be cvaluated.
Now you have (o cvaluate the achicvement of pupils. We have defined achicvement in terms ¢ "altaining
instructional objcctives. So, you should cvaluate whether those objectives have been realized or not. Say
for example you decide to conduct the test on the unit 'Our environment '. You should test the rcalization
of objectives such as draw inferences, establish rclationships, interpret cause-cffect relationskip, skeich
labelled diagrams and so an. Tnorder to test the realization of these objectives you have to select 2ppropriatc
item formats.

2.4.2  Selection of appropriate item format

Several item formats arc available to use in variety of situations. The sclection of item formats
depends on

i) the content arca.
i) Purposc of the test, and
i1i) duration of the test.

You have to sclect necessary number and types of itcm formats as per your need  You should
involve necessarv number of objective type. short answer type and essay type of items.

Check your progress 3.

Bring out the essential aspects of planning for testing.

Notes a) Space is given for your answer
h) Compare your answer with the one given at the end of this unit.

2.5 PREPARING TEST QUESTION PAPER

We have already discussed different types of item formats and planning for testing. Now, lct us
sce the aspects in construction of test question paper.
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2.5.1. Imstructional Objectives

You have to list out the insstructional objcctives, as the first step in the construction of a question
paper. This listing will help you to determine the required number of items under the format along with
the objectives and specifications. They are given as follows. K-Knowledge, U-Undcrstanding, A -
Application, S- Skill, K Recalls, K (Recognize), U (discriminates, compares, classifics, detect, site
illustrations, varifies, generalizes, ctc.), A (Analyses, Formulate Hypothesis, Judges, givce rcasons, etc.),
S (Measures, reads, records, sketches, draws etc.). Once you had enlisted the objectives, then you should
devclop a blue print.

2.5.2 Blue print

Blue print is a three dimensional chart showing the type of it>ms, objectives and number 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:igning weightage to content,
objectives, difficulty level, and type of items,scheme of options and scheme of scctions. Now lct us sce the
details of each step for developing a blue print for a unit test on the unit cell.

I. Weightage to content.

In this step the content arcas are to be tested and weightage for each content should be marked .
Sec table 4.

Table 4 Weightage to content

SL.No| Content Marks %

) out of

25
1. Cell Theory 8 32
2. Electron microscopc 2 8
3. Cell orgavells 6 24
4, Animal tissue 3 12
5. Plant tissuc 4 16
0. Conncctive tissuc 2 3
Total 25 100

2. Weightage to objcctives

The second step is fixing of weightage to objectives ie. by allotting marks to each objcctive as per
its importance.

See table 5. Weightage (o objectives

SL.No} Objectives Marks %
out of
25
1. Knowledge 7 28
2. Understanding 10 40
3. Application 5 20
4, Skill 3 12
Total 25 100
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3. Weightage to difficulty levels

In this step proportionate weightage should be given according to the difficulty level of questions.
See table to 6.

Table 6. Weightage to difficulty levels

S1.No. | Difficulty lcvel Marks Y%

out of

25
1. Essay questions 7 28
2. Average difficult questions 14 56
3. Difficult questions 4 16
total 25 100

4. Weightage to type of questions

In this step proportionate weightage should be assigned to type of questions as shown in table 7

Table 7, weightage to type of questions

SL.No.| Type of questions Marks %

out of

25
1. Objective type . 10 . 40
. Short answer typc 12 48
3. Essay typc 3 12
total 25 100

5. Scheme of options

At this step the details of oétions if any should be given. In the present test no option is given.
6. Scheme of sections |

Questions should be arranged into scctions such as part A, B & C at this step.

All thesc step should be included in the design of blue print as shown in figure 11.

Bluc print for the unit test.
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Unit - cell Standard VIII
OBJECTIVES KNOWLEDGE [INDERSTANDING | APPLICATION SKILL TOTAL
Type of O[S E O S E O |S E O] S E
Questions
Content
1.Cell theory M @ (1) M| @ (8)
2 1 1 1 1 6
2. Electron @ (2)
microspore 1 1
3. Cell ¢)) ¢)) 3 ©
Organelles 1 2 1 4
4.Animal tissue ¢)) (2) ()
1 1 2
5.Plant tissue ) (Hh @) )
1 1 1 ’ 3
6.Connecitve 2) (2)
Tissuc 1
Sub total 1 @ Ml @ ] @ 3y 2%
5 1 4 3 1 2 1 17
Total 6(7) 7(10) 3(5) 13) 17(25)

Figure 11. A model blue Print.

Note .  Figures inside the brackets denote score for cach item figures outside the brackets denote the No.
of items. O-Objective type S-Short answer type E-Essay type of questions. You have to consider the
content, objectives, type of questions and difficult of level of questions, while prepairing blue print.

2.5.3 Formation of questions

Quecstions of your choice can be prepared on the basis of the bluc print. The questions should be

-

arranged in dilferent scctions,  You have to formulate the items as we have discussed in scction 2.5,
" Lct us sce onc item cach from different type of formats.
Scc A

Eg.1  Cellisdiscovercd by...........occoeviieiiiiiiiniiiins
(A Rudolf Vircho, B Robert Hook, C Shlicden D. Theodar Shawn) IMark



Sec.B
Eg:2

Sec C.
Eg.3

254
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2 Marks
Briefly explain the function of a neuron ?
Sketch a diagram of animal cell and Label the following parts 4 Marks
a) Nuclcus 9] Cytoplasm
b) Nuclcouls d) Mitochondrca

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

Question Numbers 1 2 3 4 5 6 7 8 9 10

Answers

Marks

Fig 12. Format of scoring Key for Objective type items

Sec. B

Q.No: Value points Markas

................................................................................

Scoring procedure is discussed in detail in unit 7 of this Block.
Check your progress .
What are the major aspects to be considered for developing a question paper.

Notes : a) Space is given for your answer
b Compare your answer with the one given at the end of this unit.

....................................................................................................................................................
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2.6

LET US SUM UP

In this unit we have discussed phascs of testing . types of test items, ptanning for fEsiing and

prepairing a test question paper. The passcs of testingrinvolves the following phascs.

1)
ii)
ii1)
iv)

v)

i)
ii)

Planning for tcsting

Decsign of the test

Developing a test

Administering the test.
Communication of the test result.

The major types of test items are :

Selection type - multiple choice, true or false and n.\atching - type.
Supply type - completion type, Short essay, & essay.

Planning for testing involves what is to be listed. Specify course contest and objectives. and sclection of
appropriatc item formatcs.

Preparation of test question paper involves fixing of instructional objectives. bluc print,

formulation of questions and scoring key.

Check your Progress - Possible answers

I

Phases of testing involves planning for testing, designing the test, developing the test,
administrating the test, and communication of the test result. In planning phase instructional
objectives, expected learning outcomes and provision for remedial work should be planned.

The items come under two categories such as selection type item forinats and supply type item
Sormats. Selection type involves multiple choice items, true or falsc items and matching type
items supply type involves completion type items, short answer type items and essay type items.

Major aspects of planning are specification of course content the vbjective and selection of
appropriate item format selection of item format will depend on the contest area, purpose of the
test and duration of the test.

Listing of instructional objectives is the first step in the preparation of a test. The development
of blue print comes next to this. in order to develop the blue print weighatage should be assigned
to content. Objectives, difficulty level and type of questions (items). Formulation of question in
simple, clear language is another aspects of a test question paper. Preparation of scoring key
Jfor the evaluation of the correct answer is the final aspect in the deveiopment of a test question
paper.
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UNIT.3 SELF REPORTING TECHNIQUES
Contents

3.0 Objectives

3.1 Introduction

3.2 Self-reporting technique-Concept

3.3 Inventories

3.3.1 Mecaning of inventory
3.3.2  Devcloping an inventory

3.4 - Questionnairc .

34.1 forms of a questionnairc
3.4.2 Developing a questionnairc

3.5 Opinionnairc

3.5.1 Opinionnairc - Meaning
3.5.2  Devcloping an Opinionnaire

3.6 Check list

3.6.1  Checklist - Meaning
3.6.2 devcloping a checklist

3.7  Letussumup.
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 sce the major sclf reporting techniques meant for a::essing
various behaviors of children. This includes inventories Questionnaire, Opinionnaire and check I+sts. At
the end of this unit you will be able to:

interpret the meaning of self reporting techniques.
identify the types of inventories.

develop and uses an inventory.

develop and use a questionnaire.

develop and use checklist.

* ¥ X ¥ =

31 INTRODUCTION

Test of the usual type may not scrve all purposes of the cvaluator. So. you have (o kno~ sonic
other cvaluating techniqucs apart from the rcgular classroom tests. The usual test will give us the
information of achicvement only. As a tcacher, you should know the needs and opinions of your students.
Usually students arc hesistant to express their feclings dircctly to their teacher. This unit, you will get the
details of sclf-reporting techniques such as inventory, questionnaire, Opinionnaire and checklis .
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3.2 SELF REPORTING TECHNIQUES - CONCEPT
It is as the namc indicating a techniquc uscd for evaluation in which the students themselves are
reporting their own details. The sclf-expression of the iearners, would be utilized through these (echniques.

This would help us to understand the personnel opinions of learners in many sespects.

The major type of scif-reporting techniques arc inventorics, Questionnaires, opinionnaires and
cheek lists.

We shall have a discussion on cach of these tools.
3.3 INVENTORIES

The meaning of inventorics and its developments are discussed as follows.
3.3.1. Meaning of Inventory:

Inventorics Icad us to scif revealing of students with regard to their various aspects. An inventory
attempts to measure a typical behaviour. Say for cxample musical interest inventory atiempts to measure
the fearncrs intcrest in music. Tnventorics can be developed and used on any particular topic pencrally
intcrest inventorics arc used widcely 1o understand the preferences of learned 301 a particufar arca

When we want o collect the respondent's family data, personal data, cducational plans. we could
inventories. Learner's interest, attitude and personality are also measured using inventorics. Now lct us
scc how to develop an inventory.

3.3.2 Developing an inventory

The following points should be born in mind. whilc developing an inventory

* Definc the general and specific objectives.

* Construction of appropriate questions or statcments,
* Arrangement of questions in appropriatc order

* Designs appropriatc format.

* Administration of inventory.

Let us see cach one in detail.
General and specific objectives

The definition of objectives helps us to formulate appropriate questions, on the basis of the
objcctives. Sce the following cxamplcs.

Eg: To collect the background data of an individual. which may have bearing on a classroom hehavior
This is an examplc for a gencral objective. On the basis of this objective we have to develop a set

of specifics objectives and itcms to gather relevant data about the background of the individual. Say for

cxamplc collect data about physical facilitics at home is a specific objective.

Construction of appropriatc questions/Statements : You know what are the esseritial features of a question.

You should state the question/statement clearly. Tt should be simple terms in u. understandable manner.

Case should be taken not to involve so many questions. Sce the following example.

Ee’ Do vou like reading fictions ? Ycs/No.

I . vos do vou prefer reading English fictions 7 Yes/No/Undecided.
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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 ycu have to arrange questions or statcments about onc aspect in the same section.

Design of format The format of the inventory should be attractive, well organized and legitly printed.
Carc should be taken to leave enough spacing between the lines. An attractive format will always 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 hygiene. The data
collected through this inventory will be utilized for research purpose only and shall be kept as sccret.

Directions for usc

(Pléase respond to all items. If you agree with the statement put a v mark on A, if you are disagree put a
mark on B, and if you are un certain put mark on U. There is no time limit.

1. Balanced diet is cssential for healthy growth. A/D/U
2. Regular cxcrcises are necessary to maintain health A/D/U
Z. Contagious discases can be prevented by hygicnic conditions. A/D/U

Check your progress : 1

Bring out the meaning of inventory. What are the essential aspects in developing an inver:tory ?

Notes  : a) Space is given for your answer
b) Compare your answer with the one given at the end of this unit.
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3.4 QUESTIONNAIRE

Questionnaire are usc: to collect factual informations. They are other wise tcrmed as inquiry
forms, as they attempt to inquirc about various aspects at the given time. Questionnaire should provide us
the data of the existing status of :hc conditions we are scarching for. Now let us see the componcents of the
qucstionnaire.
3.4.1 Form of a questionn.ire :-

A questionnaire may h ive two forms namely the closed form and an open form.

Closed form :-

Questionnaire that den and restricted responsc is classed as closed form. Say for cxamplc onc
item requiring the responses cit icr YES or NO is a closed form,

Eg: a. Do you like p: iving Yes/No.
b. If yes, do you ct enough facility for playing Yes/No.
C. Do you get co. ching from any body ? Yes/No.

This is an example for closed fc rm question of a questionaire.

Open form : The open forn is just contrary to the closed form. In this type the reposents are free to
express their responses. Therc 5 no restriction such as Yes/No. see the example.
Eg: 1. Why are you i tterested in games

2. Give your sug; cstions on students participation in the cond it of schoo! sports mect.

3.4.2 Developing a Ques.ionnaire

Now, let us discuss ho v to develop a questionnaire,. We can identufy the following steps in
developing a questionnaire.

Collection of backgrou .d knowledge.
Define the purpose.

Designing of questiona re
Finalization of questior aire.

* ¥ ¥ x

Let us discuss each poi t in dctail.

Collection of back ground kno viedge :- You have to collect the back ground knowledge about the
arca in which you are going to evelop the questionnaire. You will get necessary information through
reading books, relevant to the arca and also studying other questionnaires. Soyou will get an overall view
of questionaire its organization, presentation content. You can also consuit experts in the relevant ficlds
to gather information regarding 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 develop a questionnaire o
know the causes of educational backgrounds of SC and ST students. We also can develop a questionaire
for diffcrent sections of pcople namely to tcachers, parents and social workers, “vhatever level we choose.
the purposc should be specified arc first.

Designing of questionnaires :-  Questionnaire should be designed cither in :losed form or open -form
or in union of closed by form and open form. A questionnaire comprises of both closed form and open
form in preference. The questions should be arranged in section wise. Related jucstions should be given
in the same section. The items should be simple, clear and precise. Now let us sce the finalization of
questannaire.
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Finalizations of questionnaire :- After preparing the questionnaire, you should critically analyses cach
items. This would help to make any corrections if necessary, For this purpose, you should write cach item
is separate item cards. So it helps us to replace the cards or change the order and sequesnce of g izstions.
After finalizing the sequence 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 this
test we could understand the pitfalls of the questionnaire and the time requested to fill it up. By removing
these pitfalls, we can finalize the questionnaire.

Check your progress 2
What are the forms of a questionnaire ?
What are the steps in developing a questionnaire ?

Notes : a) Space is given for your answer
b) Compare your answer with the one given at the end of this unit.

..........................................................................................................................................................

3.5 OPINIONNAIRE

Opinionnairc is a form of questionnaire, through which we can collect opinions about various
tasks.

3.5.1 Opinionnaire - meaning

Opinionnairc is an information from that attempts to measure belicf of an individual. Rescarchers
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-eccment
or disagrecment with the stalements as we have seen in inventories.

3.5.2 Developing an Opinionnaire

We can identify the following steps in dcvclopixig an opinionnaire.

* Collection of statcments.
. Trial test.
* Finalizations of opinionnaire.

Dexclopment of an opinionnaire share many similaritics with test that of the questionnaire. We
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must identify the purpose of the opinionnaire developing of as opinionnairc is collcction of statcments.

Collection of statements :- A numbcr of statements should be collected at this stage. These should
be obtained by background reading of relevent books and articles and discussion with cxperts.  Each
statcment should be written on item and as in the casc of questionnaire itcms. This would be writtcn on
item card as in the case of questionntiirc itcms. This would help to correct the statements if required.

Trial test :- After arranging the statements, it should be administered to a limited numbcer of students,
this test will help to eliminate confusing and incorrect statements. We also should be ablc to understand
the time required to complete the tool.

Finalization of opinionnaire :- After the trial test, we could eliminate unnccessary itcms. Thc number
of responses should be fixed to either 3 to 5. The responses should be like this agree /undecided /disagree
(3 point) or strongly agreee/agree/undesided/disagree/strongly disagree (5 points)

The scalc value for the points arc as follows.

favouring Opposing
scale value Scale valuc
a Strongly agree 5 1
b. agree 4 2
c. undecided 3 3
d. disagree 2 4
¢. strongly disagree 1 5

We can analyscs the scale value of cach statement and understand the opinion of the pupil.
Check your progress 3
Bring out the meaning of un opinionnaire. What are the essential aspects in developing an opinionnaire.

Notes : a) Space is given for your answer
b) Compare your answer with the one given at the end of this unit.

3.6 CHECKLIST
Now we shall discuss the mcaning of a checklist and how to develop a check list.
3.6.1  Check list-Meaning :

A check list means a list of behaviours or activities to which the respondent should mark s
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response by purin ; a tick mark against those which arc there in his you may have secn chick lists in
connection with n any application forms. See the illustration. At the end of an application furm a check
list is given (chec  whether the following items were enclosed).

Proof of : ge

Copies o! cducational qualifications.
Passport ize photograph .

Income c rtificate.

Ll

Here the « heek list help you to check whether all the items are to be encloscd with the application,
But in check list fe - sclf reporting data collection purposc, onc has to report one sclf against the behaviours
or activitics whict are listed in the check list. Now lct us sce how to develop a check list.

3.6.2 Develop ng a checklist :-

In the de' clopment of a checklist also we have to collect necessary statements at first as per our
purpose. The stat ‘ments should be arranged in logical order. You should administer it to a small group
to identify the shrt coming and confusing items. Then you should finalize the checklist. Use, short,
simple and clear ¢ atcment.

see the following !lustration

Checklis to know health practices.

Directions Listed below are a scries of characteristics related to health practises. Check thosc
are applicable to you. (tick) mark in the relevant boxes.

1. Tak¢ a bathtwice daily
2. Bru: aes teeth after eating
3. Tak. preventive measures t0

cert. in contagious discase

4 . Usc 1wt water for drinking

HpEpn

Likewise you 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, activitics in which they have more interest.
classroom discipli ¢ and so on.

Check your progr 'ss 4
What is the mean ag of a check list ?

Notes : ) Space is given for your answer
o) Compare your answer with the one given at the end of this unit.
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LET US SUM UP

In this unit we have discussed various self-reporting techniques such as inventories, questionnaire,

opiniaire and check list.

*

Inventory aims to measure preferences or the extend of any bebaviour of an individual.

Questionnaire should give us data of the existing status of the condition we are scarching for. It
may have two forms closed form and open form.

Opinionnaire is an information form, which is used to measure belicf of an individual.

Self - reporting checklist is used to collect necessary details of one's behaviour, by making a tick
() mark to the appropriate degree.

Check your progress - Possible Answers

1.

Inventory is a tool to measure a typical behavior of an individual. It is an effcctive way of self
reporting. The following aspects are ¢ssential for the development of an inventory. They are
defining general and specific objectives, construction af apprapriate questions/starements in
appropriate order., design of appropriate format and administration of the inventory.

A questionnaire has a closed form and an open form. Closed form de:i:ands restricted responses
such as Yes/No. Open form demands free response. The following are the steps in developing
a questionnaire, They are collection of background information, define the purpose, designing
the questionnaire, and finalizations of a questionnaire.

Opinionnaire is an information form, which uses to measure belief of . 11 individual, The essential
aspects in developing an opinionnaire are collection of statements, trial test and finalizations of
opinionnaire.

A self-reporting check list means a device through which one should report one sclf against the
behavious or activities which are listed in the device.

Check list should be developed using the following procedure. Collection of necessary stutements
first, then arrange them to in logical order. Trial test should be done and finalize the checklist
for mass administration.
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UNIT 4 OBSERVATIONAL TECHNIQUES

Contents
4.0 Objcctives
4.1 Introduction
42 Observational check list.

" 42.1 Developing an observational check list.
4.3 Rating scalcs

43.1  Typeof rating scale

+.4 Anccdotal records

4.4.1 Fcatures of anccdotal records
4.42  Effcctive usc of anecdotal records

+.5 Situational tcsts
4.5.1  mecaning of situational tcst.
4.5.2  How (o conduct situational (csts.

4.6 Let us sum up.
4.0 OBJECTIVES

In addition to the sclf - reporting techniques, observational techniques such as lists, rating sales.
anccdotal rccords and situational tests arc also uscd for cvaluating pupils. In this unit you will sce the
important aspccts of aforcsaid observational techniques. At the end of this unit you will be abic to.

devclop an awarcncss about the usc of obscrvational techniqucs.
develop and usc checklists for obscrvation

develop and usc of the rating scalcs.

Identifyv the importance of anccdotal records.

practicc situational tests.

devcelop a positive attitude towards obscrvational tcchnique.

* ¥ X

4.1 INTRODUCTION

Obscrvation is a natural and common mcthod to get the sociological aspects of an incident or
situation. There arc specificd observational tecchniques to make your observation and precisc and correct
what you should do is to bccome familiar with thosc obscrvational techniques, which help you to asscss
vour pupils. In this unit vou will get the details of such obscrvational techniques.

4.2 OBSERVATIONAL CHECK LIST

In unit 3 we discussced about self reporting type of check list.  But now we will discuss about
observatioral check lists. Observational check lists consists of students (name/numbers), their activitics
and behaviors which the observer should record when an incident occurs. But in self-reporting ¢ heek lisi
one should report about one self. This check list helps us to understand the important charactristics of
lcarners: But we could not rate the quality and frequency of occurrence of behavior. The obs:ivational
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check list helps to identify the specificd behavior of Iearners. Now et us see. how to devclop an
ovscrvational checklist.

4.2.1 Observational checklist
We can identify the following steps in developing a check list

Identification of purposc
Collection of statcment
Arrangement of Statcment
Trail testing.

Finalization of the check lists.

* X %k X #*

Identification of Purpose - First of all you should identify the purposc of the checkhist, 1¢ what
characteristics should be obscerved and recorded. For instance in order to study the habits of pupils you
should collect statements rclated to study habits and arrange them properly.

Collection of statements :- Once, we defined the purpose of the checklist nccessary statements regarding
the topic should be collected. Thesc could be collected from the related litcrature and discussion with
exports. You can brake up the proposed behavior so small that it also enable you to devclop statements.

Arrangement of statements :- Oncc, we deflined the purpose of the check list, necessary statement regarding
the topic should be collected. These could be collected from the related literature and discussion with
cxperts.  You can brake up the proposcd and discussion with experts.  You can brakc up the proposed
behavior so small that it also cnablc you to develop statement.  The statements should be arrenged in
logical order. The related statements should be arranged is association with onc anothar. The section-
wisc grouping will help you to rccord obscrvation casily.

Trail testing : A pilot administration of the check list to a limited member o students can be done. This
will help us to check the appropriatencss of the statement and also their ordering,

Finalization of check list :- After the pilot testing you should make necessary changes in the checklist.
Ordcring should be finalized and proper dircctions can be given as an introduction.

Let us scc an illustration of obscrvational check list in figure 13.

Dircctions : Listed bclow is a scrics of characteristic related to class room discipline. Check those
charactcristics which arc applicable to students.

Roll Nos of the pupils

Characteristicstobe observed| 1 (2 [3 {4 |5 |6 |7 |8 |9 |10 11} 12 |ctc.

1. Active participation in group
work

[35)

. Noisy but generative
3. Encourage others
+. Help others ‘

5. Silent, and calm

N

). Passive. and uninterested.

Fig. 13 Format of an obscrvational checklist.
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The obscrver must be through with the process of obscrvation ic. How to obscrve, what 1o obscrve
and how (o rccord the obscrvation.

Check pour progress 1
What is ar observational check list? What are its essential steps?

Notes  : a) Space is given for your answer
hi Compare your answer with the one given at the end of this unit.

4.3 RATING SCALES

Rating, scales have many similar characieristics with checklists. But rating scalc have some
advantages than check hists, ‘Through checklists we could identify whether a characteristic is pereent or
not. But rating scales help us (o find out the qutuy of the behavior also. T'he rate (one who record the
obscrvations a rating scalc) should have a crucial role  rating, scales. ‘There arc different types of ratiny,
scales. 1.et us see what are (hey

4.3.1 Tvpes of rating scales

The maior tvpe of rating scales are -

Numericat rating scale

Graphic raung scale

Descriptive eraphic rating scale

Let us see cach one in brief,
a) Numerical rating scale :- This is the simplest type of rating scale. Tn this type. the given
characieristics arc numbered from 1o 5. Each number represents the degree of the given characieristics

Usually necessary directions to the rater arc given at the beginning along with the key for cach dipnt Sce
the following cxample

Dircction Put a mark to the appropriate number showing the extent to which the pupil
exhibits his skill in drawing,

Key : I Unsatisfactory 7. Below averape 3. average 4. Above average 5 outstanding
Skill - (1) Drawing is ncat ] 2 3 4 3

(1) Proportion is adequale | ? 3 4 3

{111y Picture is of adeaquate size 1 > 3 4 3
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Like wisc various aspccts of a given characteristic could be listed and the pupils's acquisition of
the skill can be judged well. Any other obscrvable behavioural also can be judged by this.

b) Graphic rating scale: In this type of rating scales the ratings are madc in a graphic form. Here
vou should assign some valuc to a specific characteristic. A number of characteristics should he used in
scrial order. This cnables vou (o construct a behavioral profile or vour student,

Direction : Scale values are arranped from | (o 5 you can usc peints between the sealbe
values. Put 'X' at the appropriate place.
1. How much attentive was he in the class ?
T T

3 1 3 2 [

Very attentive Altentive Avecrage Attentive  Tnattentive very inattentive
2, Dis his answers show good organization ?

T T T ! T

! : 2 3 4 s

Very poor noor Avcrape good very eond
3. How was the explanations given ?

T T T T T

! 2 3 4 5

Too little A littic Avcrage moderate adcquate

You may make the list of a numbcr of characteristic like this exampic.

C. Descriptive graphic rating scale : is detailed version of graphic rating scale will hetp o clarify
and dehine behaviors in details

This will help us to increase objectivity of rating. Sce the following example.

Directions scales values arc arranged from 1 (o §
Put a 'X" at the appropriate places.

I While answering questions, how was his performance ?

l i L) T R
Well organived Fluently spelt Not at all organizod
heautifully spelt with adcquate worscly spelt. didn't
and all inclusive aspects involves all nspects

You can get a complete and detailed descriptions of (he various characteristics of vour students
through this type of rating scalc.

Check your progress 2.

What are the different types of rating scales ?
Brieflv describe each.

Notes a) Space is given for your answer
b) Compare your answer with the one given at the end of this unit.
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This is another type of device which helps us to record the behavior of our students. The behavior
should | ¢ on specific incidents and situations but an informal settings. Say for example a studcnt in the

library. :aboratory, playground, group work could be asscssed informally in such situations using this
tool. Lct us sce 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
930 a.m.

1. Dasheen is seen at the science corner, reading articles on nature, though the regular school work
has not begun.

Ju v 2593
11.30 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
12.15p.m.
Language period

3. Dashcen was caught reading a book on 'naturc during the language period and was send out from
the class room.

Interpretation : Dashccen is very interested in natural science

Recommendation : Dshecn 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 the
situation in which it happened.

b) The records arc of a scrics of incidents round about a particular aspects.

c) Each anccdutal rccords should contain a record of a single studnet.
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d) ‘ The incident recorded should have significance in the growth and development of the pupil.
€) Intepretation and recommendation should be given separately at the end of the description.

From this we could sce that anccdotal records will give us a picture of the specific behavior's of
a single student.

4.4.2  Effective use of Anecdotal Records
While using the anccdotal records you should take care of the followiug points. They are

i) Observe only one or two behaviors at a time.

(ii) Observation should be selective.

(iii) A guideline for observation should be prepared in advance.

(iv) Try to collect complete details of the incident.

) Record should be collected by all the teachers.

(vi) Enough practice and training should be given to the teachers in obscrvation and writing the
anecdotal records.

|

Check your progress 3
Bring out the essential features of anecdotal records.

Notes : a) Space is given for your answer
b Compare your answer with the one given at the end of this unit.

4.5 SITUATIONAL TEST

Situational test is a form of obscrvational technique which may help vou to assess your students
at specific situations. Now we shall discuss the meaning and details of conducting of a situational test.

4.5.1 Meaning of situational test.

You are familiar with situations, and you may create many artificial situations. whilc you arc
tcaching. Say for example in ordcr to introduce respiration, an incident of death duc to fall in water can
be a suitable situation.

Learning Activity 1

Write a situation to bring out the meaning of situation.
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Notes : a) Space is given for your answer

You may have answer that a situation can be special set up including some of the necessary
lements for the learning of a given idea. Along with this a situation of your pupils towards the idcas.
"9y for exampie, you arc going to teach breathing in cighth standard, you may narrate about a boy who
loes not know swimming. You would then ask a question, what will happen if the boy falls in witer ?
.nd what is the reason for that ? Hére you should explore the concept, air is necessary for breathing,
“hus you can introducc a respiration very well. Such situations arc very essential for meaningful learning,
{ere we shall sec 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
chaviors 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

Devclopment of a suitable situation is the first step in conducting situational tests. 1t is your duty

select of develop such suitable situations. After sclecting the situation, you should expose your chiidren

. that situation without their knowledge. You should then obscrve the behavior of your children in the

tuation, It is better to observe 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 (vou alone know the actual amount) in a corner of your class, when all the pupils

2re out of the class for interval. It will appear as it was accidently fallen down. You can assign ce riain

atdoor duties to all of the pupils, except for those who are selected to be exposed to the situation. You

ould allow the pupils (those who have no dutics) to go into the classroom. Here you may get three types
"response from your pupils. They may be, as follows.

The pupils suddenly bring your purse (o you or to any rcsponsible person.
1) The pupils took your purse for them.
u) The pupils took some money from the purse and put it at the same place.

From these responses you can understand the extend of honesty of your pupils. Like wise you
n create situations 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.
“eck your progress 4

sat are the essential aspects in conducting a situational test.

tes a) Space is given for your answer
b) Compuare your answer with the one given at the end of this unit.
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LETUSSUM U

In this unit we ha ¢ discusscd various observational techniques such as, obscrvational checklist,

rating scale, anecdotal records, and situational tests.

*

Observational checl list is different from that of self-reporting checklist in the scnsc that an outside
observer marks the “haracteristics of pupils in the checklist, instead of rcporting by self.

Rating scales help to identify the characteristics present in an individual along with its quantity.
There are numerica:. graphic and descriptive graphing rating scalc.

Anecdotal records : rc uscd to collect specific behavioral of students on informal scttings.
Situational test pro :ceds through development of an artificial situation. students's exposurc to

such situations and »bservation without the knowledge of students. This test uscs to study specific
behavioral at specil ¢ situations.

Check your Progress - Po.sible answers

1

9
ii)
iii)

i)

ii)

iii)

Observational chec s list is a device to measure activities or of learners by an outside observes.
The essential step ir. developing an observational checklist are identification of purpose, collection
of statements, arra. gements of statements, trial testing and finalization of the check list.

There are three tyy s of rating scale, such as numerical rating sca.e, graphic rating scale and
descriptive graphic rating scale. In numerical scales numerals are used to represent the extent
of behavior. In gra, hic rating scales values of specific characteristics are arranged in the scale.
In graphic descripi ve rating scales values of specific characteristics rating scales each point is
described in detail.

The essential featu,es of anecotal are the follows :-

It gives description of an even with : cgard to date, time and situation.

The record would be about a single ispect.

Record of a single student is given.

The recorded information should be « f significance in the growth and development of the people.
The essential aspects of situational 1 >sts are as follows.

Development of a suitable situation.

Expose children to such a situation :vithout their knowledge

secret observation of pupil's activiti. v.
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UNIT S MISCELLANEOUS TECHNIQUES

Contents
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52 Analvsic or Records and Documents

2.1 ‘lypes of records and documents
522  Cumulative record.

33 Intervicw
53.1  Types of interview
332 Developing an interview schedule
5 3.3 Dlustrative interview schedule
334 Conduct ol interview

54 Sociometn

41 Conducting sociometry
<42 Sociopram

55 (her techniques

551 Guess who technique
332  Social distance scale

30 It us sum up
5.0 GRIECTIVES

o this unit we will see the important miseeliancous techniques which arc usclul for evaluation
Thee incinde analysis of records and documents. interview, sociometry and other techniques At the end
of th - un:t vou will he ablc to :

uienuly the major records and documents, which arc usclul for cvaluation

develop an awarencss about the relevance of utilizing records and documents for cvaluation
discriminate between structured interview and unstructured interview

anply interview technique for cvaluation

discriminative between guess who techniques and social distance scale

drvelop a positive attitude towards ustng, miscellancous techniques.

LR R S R

N
i

INFTRODUCTION

We have alrcady discussed a wide varicty of ey aluation techniques, which help you to assess vour
pupr' - in diffcrent ways. We have to consider these miscellancous techniques and tools which will help to
assce - various aspects of our pupils also. In this unit we will discuss miscellaneous techniqucs such as
anah :is of records and documents. intervicw. sociometry, guess who technique and social dis:unce scale.
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5.2 ANALYSIS OF RECORDS AND DOCUMENTS
All of us are familiar with various types of records and documents ‘n our educational institutions.
Many of those are very much valuable as far as cducation of the students aze concerned.
Now let us make a records and documents used to keep the details of pupils in our school.
Learning Activity - 1

According to you what are the major records and documents which includes the details of pupils ?

Notes : a) Space is given for your answer

5.2.1 Types of records and Documents

You may have listed the items such as admission register, atten-fance register. health report.
sports and games register, Art festival register, and awards and scholarship register.

Apart from these. the cumulative records is another very important record containing information
of pupil.

All other documents except cumulative record are familiar to us because we arc responsible for
maintaining all those documents. So you can directly gather information 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 know the term
cumulative stands for adding information for up-dating. We could record various types of information in
this form. They are,

1) Academic achicvement

2) class attendance

3) assignment responscs

4) intelligence

3) Health report

6) Hobbies

7) likes and dislikes

8) Extra curricular activitics
9) performance for activitics.

Information about thesc aspects will help use to understand a chi.d completely. We can verify
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this past habit on achicvement of any of the mentioned aspects and compare it with his recent pcrformance
in that aspect. A modecl format for cumulative record performance in that aspect. A modcl format for
cumulative record is given figure 13 you shall try your own format also.
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Fig. 14 Format of a cumulative record
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Check your progress 1.

What are the important inclusions in u cumulative record ?

Notes a) Space is given for your answer
h) Compare your answer with the one given at the end of this u:il.

We have already discussed the defails of questionnaire in Unif 3. inferview 1s conadorad as an
oral questionnaire in some instances. You know that in questionnaire onc is responsible to mark or write
the response. But interview is a face-to-face situation to gather relevant information from the itervien
tnterview is said to be a powcerful 1ool to gather relevant information, at times, when we may noed it in
depth. Interview is very uscful when we deal with school children, There arc mainly two type ol inlerview.
namely structured or formal and unstructured or informal. We shall discuss these in detail as follows

5.3.1  Types of interview
First of all we shall discuss structured of formal tvpe of interview.
Structured interview

Structured or formal inlcrvicw means inlerviewing with a writlen schedule  Here sehedute
aweans all the questions to be asked to the interview. Sce such a written schedule or format wilt cuide the
mterviewer 1o conduct the interview. Since all the questions are predetermined. we can call it as structured
or formal,

‘The questions in the schedule can be of two types namely an open-format and a closed form. An
open form question or open ended question means a question that required responsc in depth - Say for
cxample, you want (0 know the responsc of your students about the usc of pesticides You can frame your
question as lollows,

! What is your opinion abonl the use ol pesticides ?
or vou mayv ask

' I< the use of pesticude harmiul or harmless ”?
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This is a closed-Torm question  So. closed form question requires restricied responses. Such
questions will give onlv superficial information Open form questions will provide in depth izformation

Un structured interview

Unstructured or informal type interview is advantageous than the unstructured type as it gives
adequate information in depth.

Now we shall see how to develop an interview schedule
5.3.2 Developing an interview schedule
Interview schedule is the writien format of items to be asked to the interviewees
Learning Activity - 2
In your opinion. what points are to be considers while developing an interview schedule ?
Naotes a) Space is given for vour answer

You may have written that the foliowing points arc to be considered while developing, a schedule
They are_ fixing the topic framing questions and determining the number and type of questions

First of all we should identify the purposc of the interview. Thus you should fix the format of the
schedule. Here format means the number of open-form and closed-form of questions and some introductory
questions. The introductory questions will help to establish a report between interviewer and interviewae
Then you should frame questions in order (o salisfy the purposc of the interview. While framing the
questions. vou should bear in mind the foflowing aspects

1) The questions should be simplc, clear and straight forward,
i) Questions should not contain long and confusing statements,
1) onc question should contain only onc aspeat.

) OQuestions should he stated clcarly

Af ter framing questions, you should arrange them in logical order. An illustration for an intervicen
schedule 1s piven as follows

533 Iactranae interview Se

edule
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An interview schedule 1o know the attraction of pupils towards TV prosrammes

1 What is your name

2. In which class arc vou studying 7/

3 How many members are there in your house ?

1. Do you have a TV sct atl your house ?

5. Do you sce all the Malayalam Programmes 7

6. Do you see programmes in other languages 7

7.
(a) What type of programme do you prefcr most 7
(b) Why 7

8 a) Which channcl programme do you prefcr most ?
b) Why 7

9, How much time do vou spend 1o watch TV overy day 7

1, {(a) Do you think that watching 'I'V programmcs is very essential ?
(b) Why ?

1 @) Do you feel any harm due to waltching TV programmes 7
(b) Why 7

12. How much time do vou spend for studving at home ?

13 (a) Do TV programmes negatn cly affect your studying
(b Wiy 7

4 (a) Do yvou think that watching TV will lacilitalc your studyving
{b) How 7 Why 7

15. Do you have anv special suggestions reparding TV programmcs

Now we shall sce how to conduct an interview ?
5.3.4 Conduct of Interview

Conduct of interview is a skillful activity.  You should follow certain puidehnes fo condug
interview. These guidctines are given below, ‘

1) Create a friendly environment for the conduct of intervicw.

i) Consider student's responses paticntly

iii) Do not show an authoritatian attitude.

iv) Give cnough respect fo the interviewee.

v) Do not compel intervicwee Lo give answers as you wish,

vi) Arguments with intcviewee should be avoided.

vii) Give positive comments and congratulate interview for their good responses.

These arc the points to be borne in mind while conducting an intervicw. 'Fhese points witl hel
vou to conduct the interview sucocssfully.
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Check your progress.2

Discuss how you will develop an interview schedule.

Notes : a)
b

Space is given for your answer

Compare your answer with the one given at the end of this unit.

...........................................................................................................................................................
..........................................................................................................................................................

..........................................................................................................................................................

..........................................................................................................................................................

5.4 SOCIOMETRY

Soctomatric techniques are used to describe the siocial relationships of an individual in a group
and among thec members of the group. So sociometry is a technique to describe acceptance or rejection of
individuals among a group. You arc familiar with occasions when we ask for student's acceptance to clect

a leader or represcentative of a class, Sociometric technique will help you to identify level of acceptance of
ach student in your class. Now let us see how to conduct sociometry.

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 the classroom.

dentification of acceptance level of students :

In order to identify the acceptance level of students, you should collect options of every student
>out all other students. You should collect options of cvery student about all other students. For instance.
hen a class leader is nceded for class you have to usc special type of choice forms. Special types of forms
iould be designed for collecting the options of the students. 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 form
vuld be a piece of paper bearing space to write preference, as shown in figure - 15,

I would like to work with/Play with
I choice

...........................................................................

Fig.15 A model choice form

You should give nccessary instructions to students aboul how to mark their preferences on the
~e forms, well before giving the choice forms.

The second step sociomatry is scoring of choicc forms.
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Scoring of choice forms

You should follow a dcfinite scoring procedure to keep maximum objectivity. Now, vou have all
forms duly filled in by your students. So let us scc how to find out thec most preferred and the least
preferred students in your class.

The simplest scoring procedurc is to count the number of times an individual student is chosen
regardless of the order of choice. But this will not give much objectivity. So lct us try another procedure
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 scorc will be the
most preferred one in the most preferred individual in a group is termed as the 'star' and the lcast preferred
one in the group is termed as 'neglectee’.  An individual who does not choose any body is tcrmed as an
‘isolate’. Now we shall scc the final step of sociometry, namely the graphical represcentation of sociomatric
data.

Grphical presentation of sociomatric data

Now we have the score of sociomatry with the help of which, we could construct a very special
type of graph namely, the 'sociogram’'. This graph will help you to identify 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 sociogram is the graphical or symbolic representation of soctomatric
data. So, first of all we shall see the various symbols that can be used in sociogram.

Symbols in a sociogram.

The important symbols uscd for constructing sociogram are provided in figurcs 16 to 23.

1. Symbols for boys and girls.
Figure 16. Symbol for boys and girls

2. The symbol can be usc (o represent a particular individual by writing his/her name within the

symbol

Fig. 17. Symbol for a particular individual

3.0ne way relationship between similar sex

Al o

Fig.18 Onc way rclationship between boys and girls
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Fig.19.Mutual rclulionship}gchvccn boys and girls

iV u,\
. ? / Ranty

Fig 20. One way choice between sexes

6. Mutual relation between sexes

Biju : Mini
Fig.21. Mutual rclations between sc};es.

7. Small sub-groups with mutual and one way choice within sex among box and girls.

Fig.22 Choicc within sub-groups

8. Sub group with mutual and onc way choices between sexes.

Fig.23. Choices in sub-groups with both the sexes

These arc the various symbols that can be used to construct a sociogram. Now, we shall scc how
to construct a sociogram.

Constructing a sociogram
Sociogram is in circular form. There can be three circles. Drawn one outside another. The

innermost circle involves the 'stars' the more away from the inner circle the less preferred are th: students.
The isolated and the negletless are seen outside the outer circle. A model sociogram is given in figurc 24
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Fig24- Diagramic rcpresentation of a sociogram
Check your progress. 3.
What are the essential steps in conducting sociometry.

Notes  : a) Space is given for your answer
b) Compare your answer with the one given at the end of this unit.




5.5 OTHER TECHNIQUES

We have discussed sociometry. and now we are going (o discuss two other tools of soc ological
nature, They arc,
(1) Gucess who technique, and
1) Social distance scale.

First of alt we shall discuss the detaits of gucss who technique.
5.5.1 Guess whe technique

Guess who technique is a simple sociological mcasurement. In this technique pupils arc ask fo
write the name ol individual pupils on the basis of the given explanations. Say for example, the statement
‘a vehicle used to go under sca water is termed as a 'sub maring'. is an explanation for 'sub marine’. 1ake
wise one should write the name of the pupil lrom a sct of pecuhiarities Tt see an example.
[ ‘This boy 1< boy is the best singer in theclass He s also very good in running and playing inot ball
P2 ‘T'his girl alwavs quarrcls with boys,

This bov joins with anybody in group activitics and helps any onc who needs help.

Likewisc. vou should writc slalcments suitable for cach pupil in your class. Many statements
should be prepared for cach pupil,

Learning Activity, 2.

Write statements suitable for any of vour pupils.

Notes a) Space is given for your answer

Now we shall discuss the scoring process in a guess who technique. The scoring procedure is
simple. You should give one plus point )+1) for cach good quality marked against a pupil and a ncgative
point (-1) should be given to cach had quality. Then vou should add all the plus scores and all £ 1e minus
scorcs. The negative scores are then substracted (rom the poscores are then substracted from the positive
scores obtained. The pupils getting highest score have maximum good qualitics and those who g et lowest
score have minimum eood qualitics.

8.5.2. Social Distance Scale
Soctal distance is as name indicates. a device to measure social distance. Here, scale distance

means. the extend or degree 1o which an individual or a group of individual is accepted or rejected by
another mdnvideat or a group. So this techmique will help us (o realize the relationship between individuals
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and between groups in a class. Since this device measure the degree of relation, it helps to understand
acceptance on rejection among students in a class. The relation ship between students can be three types.
Such as, completc acceptance relationship should be intimate and infoomal.  In partial acceptance
relationship should be formal and in rejection there will not be any relatiorships. The difference between
these hree types of relationships can be more clear through the following statements.

1) I would like to have this one as my best friend (Complete acceptance)
if) Is would not mind sitting near this fellow (partial acceptance)
ii1) I wish this boy were not in my class (rejection)

Such statement should be developed and used to measure social distance between your students.
You s ould ask your students to write the name of students as each one considers others. against each
staten :nt.  You should understand the relationship by consolidating and analysis of responses of all
stude: s in the class. .

Check your progress .
What is the guess who technique ? And how does it differ from social distance scale ?

Notes : a) Space is given for your answer
.b) Compare your answer with the one given at the end of this unit.

In this unit we have discussed miscellancous techniqucs for evolution such as, Analvsis of records
and du ;uments, interview, Sociomatry and other techniqucs.

* An lysis of records and documents provides information about attendances. acadcmic achicvement,
prc :ress in achievement in co curricular activitics, health hobbies.

-

* Int rview provides valuable information in depth, interview can be of two types namely structures and
un tructured with respect to the topic and interviewee.

* So iometry is a technique to study social relationship, acceptance or rcjection among, individuals.
So- :ogram is the graphical representation of sociometric data.

* Ot or techniques such as gucss who technique helps to identify individuals posscssing maximum
go 1qualities. Social distance scale hclps to mcasurc the degree os acceptance or rejection.
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Check Your Progress - Possible Answers.

The important inclusions in a cumulative record are academic achievement, class atiendance,
assignment responses, intelligence health report, hobbies likes and dislikes, extra curricular activities,
and vocational preference.

. In order to develop an interview schedule, the following points should be taken into cons. leration.

The purpose of interview should be taken into consideration. The purpose of interview should be
fixed at first. The format of the schedule should be selected. The questions should be short,
simple, clear and stright forward. Each questions should contain a single aspect only.

. Sociomatry should include the following aspects.

i)  Identification of acceptance levels of pupil.

ii)  Options of each students about other students are collected.
'iit) preparation of choice forms

iv) Scoring of choice forms

v)  Identification of stars, isolates and neglectees.

vi)  Preparation of sociogram.

Guess who technigues is a simple sociological measurement is which the students are asked to
name a student on the basis of certain peculiarities. From the total score it is easy to ideniify those
who possess maximum good qualities in the class.

But social distance scale is a measure to identify the degree of acceptance or rejection of euch
student in a class. Suitable statements representing complete acceptance, and rejection should be
developed to the given statements.
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UNIT 6 CASE STUDY
Contents
6.0 Objectives
6.1 Introduction
6.2 Case Study - the concept
6.2.1  Identification of a casc
6.3 Steps in a casc study
6.4 Esscntial aspects of a casc study
6.5 Casc Study - An illustration
6.6 Let us sum up.
6.0 OBJECTIVES
'Case Study' is entircly anew form of evaluation, which is not usually practiced in out schools.
In this unit we will see the important aspects of a 'casc study'. This incluucs the steps involved in case
study and how to conduct a casc study. At the end of this unit you will be ablc (o :
interpret the meaning of casc study
identify the steps involved in case study

develop a positive attitude towards conducting case study
conduct case study for cvaluation

®* K ¥ *

6.1 INTRODUCTION

The 'case’ we shall discuss in this unit is entirely different from the 'case’ we used in our spoken
language. The ‘case' ofcoursc is linked with a person, a group of an inst:tution. Case study may be
unfamiliar part of educational cvaluation. In this unit we shall discuss the mecaning of casc study. steps
involved in case study, how to conduct a casc study and the uses of casc study. All thesc aspects are
discussed in detail in this unit.

6.2 CASE STUDY - THE CONCEPT

We have already discussed diffcrent types of evaluation techniques. Case study is another technique
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 institation. as the subject for the
study. Case study is the intensive analysis of a case. Case is the center of the casc study. As we arc more
concerned about teaching, we can usc a single individual or a group of indiv:Juals as a casc.

6.2.1 IDENTIFICATION OF A CASE

In order to identify an individual as a case, you should observe hin: thoroughly. whether he is
displaying any symptoms requiring special attention. If he is showing any symptoms rcquiring special
attention, then we could consider his as case. These symptoms involve serious problems such as isolation,
under achicvement, mal adjustments, inactivity, hyper activity ctc.
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Lct us discuss these symptoms in detial so that vou can locale 'cascs' casily.
Isolation :

You know that, man is a social animal. Every amimal fcading a social life will have positive
intcraction with thc members of its community. A person who has very weak conncctions with other
members of the socicty can be termed as an isolated person. Same type of isolation can be scen among
school children also. (We discusscd isolates in U.S. sec.4) you have to identify such pupils.

Under achievement :

You may be familiar with the term achicvement.  Achicvement means level of performance of
individual in any type of testing. Usually a teacher will have expectation about the achicvement of cach
of his students. A student who is unable 10 achieve upto this expected level of performance though he/she
is ablc to achicve upto that level is termed as an underachicver. you should locate the under achievers
also.

Maladjustment

You know what is adjustment, Maladjustment in classroom mcans, inability (o adjust in classroom
situations. These include adjustment problems in sitting in the classroom. In doing lcarning activitics.
working with others. cte. So. any maladjusted child can be located immediately..

Inactivity

Our class rooms arc of hetcrogenous nature.  So, pupils with diiTerence in abilitics can be scen
such class. Certain students may be very active. and rarcly onc or two inactive pupils also :an be scen
You should identify such incactive pupils
Hyperactivity

Hyperactivity is just opposite of inaclivity. A hyperactive pupil will create probiems ooth inside
and outside the class room. Such a pupil can not cnpage in an activity paticntly. He always scems to he

disturbed and will try to disturb others. Such hyperactive pupils must be identificd.

Thesc arc the major cucs to identily a casc. Before we pass on (o sieps in a casc study. vou should
check vour progress of study.

Check your progress - 1

Briefly describe what is a case ? What are the major cues which help to identify a case ?

Notes  : a) Space is given for your answer
h) Compare your answer with the one given at the end of this unit.




6.3 STEPS IN CASE STUDY

Now we shall discuss the various steps in case study. We have alrcady discussed how to locate
case in your class room. Suppose, you identified a case, what will be your next step ?

Learning Activity 1
According to you, what steps should involves in a case study

Notes : a) Space is given for your answer

You may suggcst collcction of information, analysis of information and suggestions on the ba
of the available information are the steps in a cascs study, after identification of the case. So naturally th
first step in a case study is locating the casc.

1. Locating a case :

Locating a casc is otherwisc termed as identifying a case. We have already scen the necessa.
sues for identification of a case in sub sec. 6.2.1.

Once you know the symptoms of those who nced special attention, then identification process
very easy. What you should do is to obscrve your pupils closely. Naturally the following qucstions w
arise, what should be observed ? When to observe ? and how to observe ?

Observing a child is an casy job. But the thing important is that your obscrvation must
systematic. You should first of all decide what to be obscrved. You should obscrve special or execeptior
activitics and serious problems. In order to know these you have to observe various activitics of studen
both inside and outside the class room and their achievement in curricular an co curricular activitics.

You should keep a record of all pupils. This should involve their grades in cxaminations, ¢
curricular activities, their special interest or lack of interest. Cumulative record (5.2.2 of this Block) wi

help you to locate the probable 'case’
2. Collection of information :

Collection of rclevant information or data is very crucial as far as casc study is concerned.
order to get relevant information you should consider the following points :
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order 1o get relevant information you should considcr the following points :

1. Survey of available sources of information and
2. Sccking additional information if nccessary.

Survey of the sources of information will help you (o collect relevant data casily I'he major
sources of information about a casc arc obscrvation, informal testing, student's personal folder and records
kept by the teacher

Additional information about pupil's family history, physical and intcllcctual abilitics, cmotional
paticrns, needs interests and adjustment problems, can be obtained by intervicwing family members and
class mates

So. Obscrvation and inicrview will help you to collect relevant data of a case. 1l nccessary,
approprialc ests/scll - report also arc to be conducted.

3. Formulation of Hypothesis :

You will get a clear picture of student's problem by analyzing the collected information On the
basis of this. you should formulate a hypothesis about the problem. Hy pothesis is a tentative solution of
an identificd problem. which can be tested and verificd. We shall sce an example to make it clear ahout
formulation of hypothcsis.

Rajesh is seen in attentive and restiess in class room and he is not able to concentrate in Icarning
activitics. From thc collected information it is clear the Rajesh has certain problems at his home. (rcatment
on tcachers also causc adjustment problems. So broken home environment and unsuitable attitude of
tcachers cause defective learning,

Likc wisc vou should make hvpothesis of vour student's problems on the basis of the identificd
symptoms.

Learning Activity -2

State a hypothesis for a case felt in your teaching life.

Notes  : a) Space is given for your answer

1, Design and Tryout of Remedial programme.

. Once you hypothesise the problem of your students, vou should design and try out necessary
remedial programmes o sofve the problems. -

Remedial programme for cach individual pupil should be different from ong another. os cach one
has ditlerent problems and different proeramme for diflerent cascs
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Firstly. you should know the child completely including his personncl ahilitics. interests family
history and his problems.

Sccondly you should organize adequate counsclling sessions with the pupi!. Here counsellimg
involves suggestion and approval of necessary guidelines of overcome the problems.

Thirdly, you should arrange certain practical activitics to help your students to overcome their
difficulties. Such activitics include provision for participaling in group activitics, programmes lo avercome
forgetting, arrangements 1o avoid scating problems, and programmes to improve study habils,

The most important thing is that you have o design such programmes on the basis of the
characteristics of your pupils. Now we shall pass of the fifth step in the case study, that is cvaluation of
the out come.

A Evaluation of out come

At this step you should evaluate whether the programmes used to overcome the drabioms arg
cffcctive or not. obscrvation is very clfective for evaluating their programme used 10 oy ercome u particular
problem. So it is cssential to cvaluate how far effective the programme used was. Suppose a student is
with under achicvement problems, various remedial programmes were uscd to overcome the problems.,
‘Then you should evaluate the effectivencss of the programme.  The evaluation is donc hy observation and
testing. Purposive obscrvation will help you to identify improvements if any is your puptt  Along with
obscrvation, testing also is helpful to asscss change in achicvement. In order to know the change vou
should analvscs the progress report of the pupil

In all other type of problems also observation of the pupil is the most cticctive technique to
evaluate whether the pupil was able 1o overcome the problem.

Some times progress will not be upto satisfactory level. ‘Then you should desien new remedial
programmecs and recvaluate the progress. ‘T'his cyvele will be repeated till you pet satisfictors progress

Check your progress - 2.

Briefly comment on the steps in a case study.

Notes a) Space is given for your answer
h) Compare your answer with the one given at the end of this unit.
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6.4 FSSENTIAL ASPECTS OF A CASE STUDy

We have alrcady discussed the steps 1n a case study. Now. we shall discuss how 1o cond: ¢t case

studv. Certain cssential aspects in conducting a casc study follow.

1. Long term study :

‘I'he first thing to remember is that casc study will take many months to pet satisfactory arogress.
So it 15.a long term work and you should he well prepared for such a study.

2 ldentifving cases.

We have thoroughly discussed how Lo idenufy a case and various problems lcading to a case. On
the hasis ol that guidelines, you should identily the cases in your class soom and categorize them as per
the natire of problem they facing,

3. Develop a healthy attitude:

A hcalthy attitude would.be developed for  group activitics among the members in the class
room. You shouid also cstablish a rapport with the identified cases. You would not directly tel »hem that
thev have some problems. On the contrary. vou should encourape them Lo take part in the temedial
progranune,

4, Develop suitable remedial pragramme ;

You should develop remedial programme suitable for the need and age level of your pupils.
Remadial programmes will be simple and dirceted (owards overcoming the problems,

s, Seek the help of other pupils :

You know that peer teaching is very effective. In case study also vou should seck the help of
peers of the case in order (0 assist him 1o work out remedial programmes.

‘Fhese are the important aspects that shoutd be considered while conducting case studv
Check your progress -3
What are the impnrl:mt aspects in comducting case study

Notes a) Space is given for your answer
h) Compare your answer with the one given at the end of this unit.



0.8 CASE STUDY - AN ILLUSTRATION

here we will sce the details of the case study, conducted 10 solv: the problems ol 4 sccondary
school pupil. The example is presented through the same steps we discussed carlier in sub see. 63

1. Locating the case:

Shiju is an cighth standard pupil in the very first class itsclf the teacher noted that he was
attentive in theclass. After few more classes the teacher made a close observation ol shijn 1'he teacher
found out that shiju is silent, disinterested, inattentive and is isolated from other pupils  Now a case is
located. so the tcacher decided to collect details about shiju.

2. Collection of Information.

The teacher obscrved the ‘case' more thoroughly, Along with obscrvation the tcacher conductea
an interview with the pupil. his mother other pupils in the class, and had u discussion with other 1cachers

All the tcachers opincd that Shiju was inactive and disinteresied. He docs not cven respond
while they ask questions. His classmates brought out the fact Shiji had no friends in the class and in any
other classcs. They also said that Shiju was un willing to speak frecly with them. He alwavs showed
shyncss when others tried to keep his company. Shiju's mother said he is the youngest of her children and
did not know how to talk with other and behave properly. The teacher remitnded the mother that Shiju is
a fourtcen year old, and he is ablce 1o take decisions by immsclf. The motiicr was surprised to hear it and
said Shiju is the baby in their home and he is unable to do anvthing as th-¢ (cacher sind

Shiju. in responsc to the informal interview said that, though he is grown up in age and sivze his
parents and siblings consider him as a small child. They arc always behind him with so many dont’'s So
he gradually developed into an isolate, mainly because of shyness and coafusion about others' responses
towards his behavior.,

3. Formulation of Hvpothesis

A through analysis of the information oblained {rom these source bring out the clear picture of
shiju's problems. which can be hvpothesized as follows:
s p M

Lack of adequatc social inleraction leads (o isolation and there by causes problems i learniny
4, Design and ‘I'ry out of Remedial Programme :-

the tcacher organized the following remedial programmcs such as counsclhing session with the
pupil and his parents and practical activitics to overcome problems of the pupil.

Counsclling scssion with the pupil was dircecied towards developing his sclf confidence. Teacher
gave necessary direction for Shiju's parents to (rcat his as a young man and provide opportunity to his sell
development  To making his participate in decision making discussions at home. centrust his the
responsibility of certain home alfairs, and to stop scolding his as a small child were suggesied by the
teacher.

‘Teacher advised other pupils in the class to mingle with Shiju. so that he conld overcome his
shyness,

‘Teachers also planned certain proup activitics (o facilitate lcarning - Activities such as certan
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the leader of the group, once he become an active member of a group.
S. Evaluation of outcome.

After few wecks the teacher evaluated the outcome of the remedial programmes that he adopted
in his class. There was marked chinge in the behaviour of Shiju and his class room achievements. This
shows that the remedial programmes helped his to overcome his problems. Evaluation was donc by
observation and achicvement test.

The remedial programmes were organized for some more time to overcome the problems of
Shiju complctely.

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 indjviduals or an institution, which is termed as a 'case’. A case can be identified

on the basis of symptoms such as isolation/under achievement, maldjusment, inactivity, hyper activity
etc.

The steps in case study are :-

i) identification of a casc

it) Collection of information

ii1) 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 ;

i) It is a long term study

ii) Identification of case is important

iii) Develop healthy attitude for group work among pupils
iv) Development of suitable remedial programmes

V) Seek help of other pupils,

CHECK YOUR PROGRESS - POSSIBLE ANSWERS;

1. A case is an individual or a group of individuals or an institution, which is displaying any
' symptoms requiring special attention. The cues which help to identify case are isolation,
underachievement maladjustment, inactivity and hyperactivity.

2, There are five steps in a case study. First step is locating or identification of a case, in swhich a
case is located on the basis of symptoms. Collection of information is the second stzp The
major sources of information are observation, informal testing and qu estioning, students personal
Jolder and records kept by the teacher. Formulation of hypothesis is the third step in which
hypothesis should be stated clearly. Design and tryout of remedial programme is the Sorth step
in which suitable remedial programmes are designed and tryout according to the syinptoms
shown by the case. Evaluation of outcome is the final step, in which the teacher should evaluate
the progress after trying out of remedial programme.

3. The essential aspects in conducting a case study are as follows:

i) Case study is a long term study.

i)  Identifications cases are important

iii)  Healthy attitude for group work should be developed.
Ivy)  Remedial programmes should be appropriate

v) Seek co-operation of other pupils.
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UNIT 7 SCORING AND GRADING

Contents

7.0 Objcctives
7.1 Introduction
72 Scoring

7.2.1  Scoring - concept
7.2.2  Steps in scoring,

7.3 Grading

7.3.1  mcaning of grading
7.32 Bascs of grading,
7.33  Proccdurc of grading

7.4 L.t us sum up
7.0 OBJECTIVES

In this unit we will sce the details of another familiar process narecly scoring and prading. ‘Tiis
includes the procedure in scoring and grading and their importance. At the end ol this unil vou will he
ablc to

Interpret the meaning of scoring,

identify the steps in scoring,

State the concept of grading,

identify the different procedures in grading,
discriminatc the different bascs of grading,
develop a positive attitude towards grading,
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7.1 INTRODUCTION

We have alrcady discussed different techniques and tools of cvaiuation. Now we shall discuss
the procedure for scoring and the importance of grading,

The process of scoring involves definite sicps. Grading may be a new practice for vou. In this
unit you will get the details of the concept of scoring and grading,

7.2 SCORING
The concept of scoring, and the procedure in scoring are discussed detail below,
7.2.1 Scering concept.

Scoring is a very familiar process tor all of us. Scoring is the integral part of (caching. asitisy
part of cvaluation. Scoring mecans, making the score of cach question to itm in an evaluation tool. You
arc familiar with scoring of achicvement tests. The score in a test means, the lotal score obtained for a
particular student in that test. So scorc is the technical term for marks, and scoring in assigning marks to
the responses of individual students for cach questions or item.  Tn scering vou should ovaluate the
correctness of responscs of students according to questions. given to them
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Learning Activity 1.
According to you what will the steps in scoring.

Notes ¢ a) Space is given for your answer

7.2.2 Steps in scoring

Scoring procedure begins at the time of question paper selting of an achicvement test. 'I'he same
is the casc of scoring of other types of cvaluation tools also. But. as far as our daily usc is concerned, we
should concentrate the scoring of an achicvement test. The first step of scoring is planning,

Planning for scoring

You know that planning is cssential for the success of any activity. so, through planning is
essential for accuratc scoring also. Planning should begin at the time of  sclection of, objective and
specification and the question. Development of scoring key and marking scheme arc the results of such
planning. So the development of scoring key and marking scheme is the sccond step in scoring
Development of scoring key and marking scheme

Scoring key can be the key meant for scoring the objectives type  (Sclection 'Type) questions
Such scoring key involves. question numbers. alphabets representing correct answers, and marks for cach

answer. A scoring key can be arranged as follows.

TABLE 8 Scoring Key for Objective type itcms in an achivement test.:

QUESTION NUMBERS| 1 2 3 4 5 6 7 8 9 10

ANSWERS B C D B A D A B C C

MARKS [ O 1 1 1 1 I I 11

The scoring key given in table 8 is helpful to score objective type questions only. So, it is
esscntial for us to know. the scoring scheme for free responsc or open-ended questions, in which cach
student can make responsc according to his own level of lcarning, In the casc of frec-responsc questions,
you should get essential valuc points for cach question. These value points will help you to cvaluate,
essay vpe and short-inswer type answers. So. a detailed scheme of scoring is cssential to evaluate free
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response items such as short-essay type and essay type items. Along with the value points given, weightage
for each point also should be determined in advance . Such a marking scheme should involve question
number, value points, mark division fcr cach valuc point and total mark for answer. The arrangement for
marking scheme is given in the follow ing example and in table 4.

The marking scheme for the :ollowing questions arc given in table 4.
Q.11 Define cell theory

Q.12. 'W.B.C.'S havc the capacity tc destroy germs. Give reason.
Q.13. Draw a diagram of an animal ccli and label for the following parts.

a) Cytoplasm b) Nuclcus C) Mitochondria  d) Nuclcolus.
Table 9 Marking Scheme For Part - E
Q. Nos. Value points Mark Total Mark
Q.No. 11 i) Plants and animals arc made up of cell 1 2
ii) Cells arc emerged from pre-cxisting ones only 1
Q.No.12 1) Lysosomes are scen in W.B.C.S. 1 2
i) Lysoemes have lytic cnzymes, which destroy germs !
Q.No.13 i) Neatness 1 4
ii) Proportion 1
iit) labelling of parts 1/2 cach

The evaluation of an achiever 1ent test must thus involves scoring key for section A (objectives
type items) and marking scheme for sec tion b (Short-¢ssay and essay type questions) . The scorcs obtained
in sclection A and B togcther make the total score of one individual.

Check your progress 1.

Bring out the essential elements of sc ring.

Notes : a) Space is given for your answer
b) Compare yo «r answer with the one given at the end of this unit.

7.3 GRADING

Usually aftcr scoring you should communicate the score of cach student in the class room. As
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per the present system, those who get thirty five percent of marks will pass in the examination. So two
students getting thirty five out of hundred and sixty out of hundred respectively have passed in the
cxamination. We make only quantitative diflerence among the two. 1 we want to express the difference
qualitatively we should change the mode of communication. Here comes the importance of grading,
Now we shall discuss the meaning, -bases and procedurc of grading,

7.3.1. meaning of Grading

Usually, we usc progress reports (o communicatc student's progress Bul progress report docs not
serve the actual function of communicating results. Through the progress report, you do not convey
details of the performance of a student, such as how good or bad student performs, Here comes the
importance of grading,

Grading mcans describing a student's performance qualitatively. using symbols Ho ¢ qualities
involve the levels of performance of individuals in an achicvement list. Say for example, grading will
help us 1o describe "how good' or ' how bad’ onc performs in an achicvement test. The symbals used can
be some of the first letters in English, Such as A B.C.D & E. Grading will help us to make a precise
judgment of onc's performance also.  In prading we use narrow range scale as against the vide-rangye
scalc we used in an achicvement test. ‘I'hat is, an achicvement test, may be designed with & maximum
marks of fifty or hundred. On the contrary a grading scale will be very narrow, with five or seven grade
points; usc svmbols such as A B,C.D & E in a flive point scale the grade point and performance level in
cach as follows.

Gradc Point L.etter Grade I.evel of Performance
3 A Excelicnt
4 B Very Good
3 ¢ Giood
2 D Satisfactory
| . Un satisfactory

You can further Iengthen the scale to a seven point scalc or a ninc point scale, by using additional
symbols such as o. A+. B+. and C+ for long answers.

In order to attain cach grade point onc musl have attained certain standards of performance
And now we shall pass on 1o the bascs of grading,
7.3.2 Bases of Grading

There are different bascs of grading. now we shall have a discussion on that. The bases of
grading mean the standards used for describing a grade, that is the level of performance such as good or
average or poor. Such description of the performance is bascd on some standards. You should cither take
the performance of the wholc class as a standard or consider an ideal level of performance. So there arc
two bascs of grading. such as.

I'. Relative grading standards( Consider the performance of wholc group as the standard). and
i) - Absolute grading standard (An idcal level of performance as the standard). Lct us discuss these
two standards in some more. detail.

Relative grading standard @ In relative erading standard, grading is done according to th: rank of o
learner in relation (o the other learncers of the same class. But, you only rank vour students and not erade
them. In relative grade vou should specify a proup learncrs with a sclected level of parcentapge of
performance as a prade  Scales with five points or seven points or mine points can be used 1 his (yvpe
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Say for instance a nine point can be as follows.
A B ¢ b E F 6 f ')

90-100 80-90 70-80 60-70 50-60 40-50 30-40 20-30 10-20

You can shorten the scale by reducing the number of grades

Absolute grading standards : In absolute grading standards, each grade car. be attained by achicving a sct
of scores. So, in order (o attain a grade on we should achicve the prescribeu sc of scores. In another form
a given quantum of content or level of mastery of given skills is to be achicved to attain a concerned
grade.

Say for example a student should be awarded ‘A’ grade, if he/she 1s able to answer correctly all
the cssential aspects of Nervous co-ordination in an achicvement test.

Check your progress 2
Bring out the meaning of Grading. Explain briefly different bases of grading.

Notes : a) Space is given for your answer
b) Compare your answer with the one given at the end of this unit.

now we shall discuss the procedure of grading,.
7.3.3 Procedure of Grading

At the time of grading, you should first of all look for the different item types, such as objcctive
type, and free response type. Because scales of different ranges will be suitable for different itcm types.

In evaluating an objective type item, the answer can be either right or wrong. So a two point
scale is essential for evaluating an objcctive type item. The two point scale i< can be 0-1, When 'l stands
for correct response and '0' stands for wrong responsc.

But evaluation of short answer type question requires a scale with nwre than two points. A three
point scale may be serve the purchasc of cvaluating a short answer type it.n. So the scale can be 0-3.
where '3' stands for a god answer, '2' stands for a moderately good answer :nd '0' for a wrong answer.

In evaluating an essay type answer, you should censider a fairly long scale, usually a scven point
scalc will serve this purpose. So the scale can be 0-6, cach grade point can be as follows.



'6' - Outstanding
'5' - Very Good.
¢ - Good

'3 - Average

2’ - Fair

'Y - Poor

0’ - Failure.

In grading an cssay type item, you should considcr adequacy, appropriacly and relevance of the
contest, clarity of form, imagination and resourcefulness of the presentation.

Here you should note on thing that, scales with different grade points are used to grade
different item-types of the same test. Our aim is to grade the student on the basis of the achievement
test. So, you should combine grades of different item-types to get the comprehensive g-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 should be
converted to that scale.

Say for example, suppose seven-point scale is taken as the standard scale, you 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 applying the following formula.

Sum of scores on objective items x 6
Number of objective items x 1

Where, 6 i1s the maximum grade on a 7 point scale and 1 is the maximum on a 2 point scale.
Suppose, these are fourteen objectives types items in a test and one get the score 14, so grade pomt
for objective items can be,

14x6 =6
14x1

The grade point =6

The scores on a 3-point scale used to grade short answer type questions ¢an be converted into a
7 point scale by applying the formula :

Sum of scores on short answer items x 6
The number of short answer items x 2

Where 6 is the maximum grade point on a-7-point scale, and 2 is the maximum grace point on
a 3-point scale.

Supposc there are ten short answer type items in a test, the maximum score can be 20,

The gradc point for short answer type items 20x6 = 6
10x2

Alter converting different grades into a standard grades into a standard scalc. you should
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calculate the overall grade for a test by working out the average of the sum of the grades of ditlerent
types of questions belonging to different scctions using the following formula,

Sum of the points on diffcrent sections
The number of sections

We will sec an example to calculate grade of a test.

The verbal descriptions and letter grades in a 7-point scale car ¢ given in a tabular form as
follows.

Usually a question paper includes three sections of objective type, short answer type and cssay
type questions. Suppose the grade points on each of these sections are 4.5, 4.8 and 5.0. the overall
grade for a test.

=4.5+48+50 = 4.76
3

Now you can find out the corresponding letter grade from table.

Table Grade points and letter gradcs

Grade Range Grade Point Letter Grade Verbal description
5.5. and above 6 @) Outstanding
From4.5105.49 5 A Excellent

From 3.5 t0 4.49 4 B Very good.

From 2.5103.49 3 C Good

From 1.5102.49 2 D Satisfactory

From 0.5 to 1.49 1 E Pass

Less than 0.5 0 F Failurc.

A student getting overall grade 5 performs excellently and on who got grade 1 has just passed
in the test. Similarly the grade point 4.76 stands for excellent performance.

While you get the grades of your students in all subjects, you should calculate the overall
grade of a single student for the termed examination. The average grades can be obtained by using the
following formula.

Sum of the grade points on different subjects
Number of Subjects

Suppose a student got grade points in different subjects as follows :

Malayalam 4.12,, English 2.48, Hindi 3.41, Social studies 3.5, Sciencc 4.09, and Maths +.00.
The overall grade for tcrm -cnd examination should be calculated as follows :

4.12+248+341+35+4.09+400 = 21.60
6 6

= 3.6

The letter grade for 3.6 is B, i.¢ very good. using similar procedurc you should calculatc the
final grade of the student also. The following formula helps us to work sut the annual grade of coursc
grade.
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Sum of the grade points on different term-cnd (crminations
Number of examinations

Suppose 3.6, 4.76 and 2.48 are grade points in thrce term-end examinations

The annual grade = 3.6 +4.76 +2.48= 10.84
3 3
=3.61

The corresponding letter grade is 'B' which represents very good performance.
Now you can gradc your students instcad of ranking,

Check your progress 3.

Briefly exylain the grading procedure

Notes : a) Space is given for your answer
b) Compare your answer with the one given at the end of this unit.

..........................................................................................................................................................
........................................................................................................................................................
...........................................................................................................................................................
........................................................................................................................................................

24 LET US SUM UP

* In this unit we have discussed the details of scoring and grading. Scoring is marking the score of
items in an evaluation tool. Grading is the symbolic representation of sudent's pxrformance

qualitatively.
* Planning for scoring and development of scoring key and marking scheme are the steps in scoring,
¥ Relautive grading standard and absolutc grading standard arc the bascs of grading.

= There are different scales for grading diffcrent item types. But all these scales should be standardized
to a single scale. Grade for a single subject, all subjects, terminal cxamination and araual grade
can be calculated using different firmulae.

CHECK YOUR PROGRESS - POSSIBLE ANSWERS

1. Planning for scoring and development of scoring key and marking scheme are the 1120 steps in
scoving. Planning should be based on type of question and objective and specification of cach
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question. Scoring key is the list of correct answers of objective type items. And marking scheme
include the value points descriptive type items.

Grading means describing student's performance qualitatively vising symbaols.
g £ P q 'y g 3

These are the two bases of grading such as relative grading standard and absolute grading
standard. In relative grading standard the performance of the whole group is taken as the
standard. In absolute grading standard ideal level of performance is taken as a standard.

In grading, first of all analyses the different item types on the basis of which suitable scales are
selected. Scales with different grade points would be standardizzd to a standard scale, usually
a seven point scale. Grade for each subject can be calculated lik : this. And from these grades,
overall grade for the examination can be worked out.
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UNIT -8 DIAGNOSTIC TESTING AND REMEDIAL TEACHING

Contents

8.0 Objectives

81 Introduction

82 Diagnostic testing

8.2.1 Diagnostic testing - meaning
8.2.2 Planning and developing a diagnostic test
823  Preparation of diagnostic chart and diagnosing the weaknesscs

83 Remcdial tcaching.

8.3.1 Remedial teaching - Mcaning
8.3.2  Organizing remedial teaching,

8.4 Let us sum up.
8.0 OBJECTIVES

Usually, we are teaching in heterogencous classes. So the level of achicvement of many pupils
may not be satisfactory. As a tcacher you must do certain remedial work to improve the level of acli.cvement.
It is an essential practice in relation 10 any programmc of instruction. This requircs diagnosis of the
difficultics of the pupils learning at first. A special test known as diagnostic test is used for this purposc.
In this unit we will sec the details of diagnostic testing and remedial teaching. At the end of this unit you
will be able to :

interpret the meaning of diagnostic testing,
identify the important aspects of diagnostic testing.
plan and develop diagnostic test.

construct diagnostic chart

interpret meaning of remedial teaching,

identify the important aspects of rcmedial tcaching,.
apply remedial mcasures in class room tcaching,

* % X ® £ * =

8.1 INTRODUCTION

Diagnostic testing and remedial tcaching arc the essential part of cvaluation. Diag nosis is a
familiar term for us, in relation with diseascs. But the term diagnosis that we are going to discuss 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 ¢ . aluation.
Actually diagnostic testing is a very essential part of cvaluation which helps the learner to learn morc
easily and the teacher to teach more effectively. So, we shall discuss the meaning, purposes, planning,
developing and administrating of diagnostic tcsting in dctail as follows:
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8.2.1 DIAGNOSTIC TENTING - MEANING

"Diagnosis' is a familiar term for us, because clinical diagnosis of various discases is faniliar to
all of us. ‘The term diagnoslic testing mcans the testing for revealing special weakness of difficulties,
‘T'his is the gencral meaning of diagnosis test. Now we shall think of the meaning of diagnostic testing as
far as class room tcaching is concerned.  Here, diagnostic testing is tesling meant for revealing weakness
and difficultics in lcarning and therchy in achicvement. So diagnostic test is a specially designed (est Lo
rceveal the special weakness and difTicultics in Icarning and which lcads to under achicvement. Here
under achicvement means not achicving uplo the expected Ievel though the student is able (o achicve upto
that level. Naturally diagnostic test should be conducted at any time requiring diagnosis ol weaknesses or
difficultics in lcarning. An achicvement test itself can be converted (0 a diagnostic test, so as o locute the
arcas of difficultics. But in a diagnostic test a small picee of contest is takeir and as many questions as
possiblc arc developed from it. Now we shall sce planning and developing diagnostic testing

8.2.2 PLANNING AND DEVELOPING A DIAGNOSTIC TEST

You know that, planning is the cssential component of any systematic activity  ‘T'here fore,
planning is the first step of diagnostic testing also.

At the planning stage. you should determine the scope. nature, tevel and tme schedule of the
test.

The scope of the test involves the nature and type of weakness avd dilficultios that mipht hine
happened during the learning of the given content. You should anticipate the probubla crriors have to
determine the level and outline of conlent, on the basis of which the diagaostic test is to b developed
The thing important is that only a small content arca should be included in a diagnostic test. An achicyement
test also could be considered as a diagnostic test if it involves a small bit of content and miany questions
from it

Then you should determine the time schedule and duration of test.  The time schedulc may be the
period as signed for the sclected subject or a specific time sclected according 1o vour convenience  But
duration of the test may not be limited, i ¢ cnough time should be given (o your pupils to answer all the
questions.

The steps in developing a diagnostic test have certain similaritics 1o that of an adievement fest
The steps in developing an achicvement (e 4 were discussed in the unit 2 of this block. “The steps ol
conducting diagnostic testing are fixing insti wtionad objectives, design of blae print, writing ol guestions,
testing and development of diagnostic chart - We shall discuss details of diugnostic chart in ithe nest sub
scction,

Check your progress 1.

Bring out the meaning and purpose of diagnostic testing. What are the essential aspects of planning
and develaping a diagnostic test.

Notes aj Space is given for your answer

h) Compare your answer with the one given at the end of this unit.




..................................................................................................................................................

.................................................................................................................................................

8.2.3 Preparation of Diagnostic Chart And Diagnosing Weaknesses.

Diagnostic chart is a specially designed chart used for analyzing the responscs of each student

against each question. Such an analysis is uscd to diagnosc the weakness or difficultics in fearning the
given content. Now, we shall discuss the different clements of a diagnostic chart.

Elements of diagnostic chart : The major elemcnis of diagnostic chart are as follows :

*

*

Name of pupils (Total number of pupils attcnded the test)

Type of question (Objective type, short answer type and essay).

Responses of each student to each question.

Total number of correct answers, wrong answera, partially correct answers, and omitted questions.
Total marks and remarks (Whether passcd or failed) obtained for cach student.

A consolidated table including the total number of students responded correctly, wrongly, partially

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.

(1)

(i1)
i)
v)
V)

Vi)

The students who are able to respond correctly for most of the questions.

Students who are unable to respond well,

The question/questions which are answered by most of the students.

The question/questions which are difficult to be answered, un answered and wrongly answered.
The areas posting difficulty to all the pupils and

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

igure 26.
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"Typc ol qucstions
O | Objective Type C { Correct
S Short Answer Type W Wrong
E Essay Type P Partial Correct
(6] Oniitted
Letter used in diagnostic chart and their description
g
uestions Pl2 |3 J4 S |6 [7 (8 [v 1o il {2 |13 |14 (15|16 {17
Total Correct i
Total Wrong [
otal partial |
Correct {
otal Omitted X

Fig. 26 Total number of students responded correctly, wrongly partly correct and omit each que:stion.

In the format of diagnostic chart in figure 25 you could see how to notc down the
responses of a student against each question. It is preferable to use different colors to mark correct,
wrong, partial correct and omitted :nswers. Because this helps you to count the total correc!, wrong
partial correct and omitted answe:s very casily. You should draw cnough columns vertically and
horizontally inrespect of number of questions and number of students. Then you should diagnose the
weaknesses and difficulties of each s:udent on each question. You should also locate easy ques.:ons and
difficult questions, which areas of the content is not mastered well and those students have difficulties
and in which all areas of content. Thus you could diagnose difficultics in lcarning and teaching. On the
basis of the diagnosis, you should plan for suitable remedial measurcs. Now lct us sce the details of
remedial teaching. Beforc we go into the details of remedial tcaching. check your progress in «iis unit.

Check your progress - 2

Bring out the essential elements of « diagnastic chart and the main aspects you could diagnose using
a diagnostic test.

Noates : a) Space is given for your answer
b) Campare your answer with the ane given at the end aof this unit.
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8.3 REMEDIAL TEACHING

Remedial teaching is a concept that stands in close relation with diagnostic testing. That is
remedial teaching comes just after diagnostic testing.  Along with Mastery learning we have scen the
concept of remedial tcaching. (Block 4,{4.6) now we shall see the meaaing and conducling of remedial
teaching,

8.3.1 Remedial Teaching - Meaning

The term remedial tcaching may be familiar to you. We have seen that remedial tcaching follows
diagnostic testing. Now, let's discuss the meaning of remedial tcaching.

Remedial teaching is the special programme used to remove the -+ cakness in learning and thereby
achievement, ‘

Usually we are teaching our students and evaluating them periodically. But after valuing the
answer papers and communicating the scores of cach student, you may naturally pass on (o the next topic
or unit. Some time, you may discuss the question paper in the class room and procecd to the next unit. So
naturally those ideas which are not learncd properly, will remain as such and it creatcs a gap in lcarning.
Definitely this will affect further lcarning. Here comes the importance of remedial tcaching,

Remedial teaching helps you to organize suitable programs to bridge the gap in Icarning by
making necessary changes in teaching or learning programme. It also helps to remove unnccessary o1
unwanted habits and attitude needed for optimum learning. So naturally a question will arisc. that, how
do you know the desirable habits, skills and attitude needed for optimum [carning 7 Thorough analysis of
habits skills and attitude rcquired for Icarning at such a level help you to understand the competence
required for optimum performance. Now we shall sce the details in devcinping and organizing remedial
teaching,

8.3.2 Organizing Remedial Teaching

We have discussed how to diagnose the weaknesses and difficulties in Icarning and teaching,
Now, we can see the details of organizing remedial teaching. At first we will see the detailed steps of
organizing remedial teaching.

Planning :

You know that the planning is the first step of any organized form of activity. So. before you
begin with remedial teaching scssion, you have to plan thoroughly the varicus aspects of remedial teaching.

At first, you have (o identify the arcas in which your pupils felt difticulty. This will help you to
make usc of suitablc remedial measurcs.

Secondly you have to dctermine the nature and type of difficulties that require special assistance
from your side. Generally, incomplete learning, miss representation of concepts, concepts not properly
developed, etc. might be some of the difficulties that may have occurred in lcarning and tcaching in your
class room.

Thirdly you have to identify the number of students who committed crrors in answering cach
question. You should also analyses the type of crrors cach one made while answering. So. you should get
an overall view of the errors as well as the crrors made by cach student.

Then you should determine the nature and type of remedial programs which requirc to remove
weakness or difficultics in teaching and lcarning occurred previously.
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Finally, you should evaluate the effectivencss of the remedial measures adopted to r-move the
weakness and difficulties in teaching and learning. This should be donc with the help of periodical
questioning/testing,

Design of remedial teaching.:

Once you have identified the weakness and difficultics in tcaching and learning, you should
develop suitable remedial measures.

You should utilize special programs in this regard. These programs can be of the following nature.

alternative instructional methods and learning activitics.
Use more accessory learning materials to get clarity for each concept.

& Give enough time for mastery over the given content. (becausc 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 new mcthod/methods for instructing the given con.ent. You
know that the instructional procedure depends on the naturc of the content.

A variety of accessory lcarning matcrials can be used to facilitate learning. You can also ask
your students o prepare certain accessary learning matcrials. This will help their interest in lcarning.
All these aspects connected with accessory learning aids are discussed carlier in connection with other
relevant content 4eres, (Block 5 u3). Soit 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 procedure of remedial teaching.

Notes : a) Space is given for your answer
b) Compare your answer with the one given at the end of this unit.

.........................................................................................................................................................
..........................................................................................................................................................

84 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 testing involves fixing of instructional objcctives. design of bluc print, writc of
questions, testing and development of diagnostic chart.
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Diagnostic chart involves name of pupils, type of questions, responscs of cach student. Total
numbcr of the types of responscs. and total marks obtained for cach student.

Remcdial tcaching means special teaching programme uscd to remove weakness and difticultics
in lcarning there by achicvement.

While organizing remedial teaching alternative teaching methods and additional Icarning aids
should be used. Enough timc should be given to get mastery. Periodic assessment should be conducted to
ensure progress.

CHECK YOUR PROGRESS - POSSIBLE ANSWERS

L Diagnostic testing means the testing meant for revealing weaknesses and difficultics in learning
and thereby achievement.

The aspects of planning a diagnostic test include scope, nature, level and time schedule of the
test.

Content area selected for a diagnostic test should be small. As many questions possible did
necessary should be developed from the small bit of content. The duration of the best should be
according to the need of pupils.

2. The essential elements of a diagnostic chart are as follows

i) Name of pupils

i) Type of questions

iii) Responses of each student to each question.

iv) Total number of correct answers, partial correct answers , wrong answers and omitted questions.
v) Total marks and remarks such as passed or failed.

vi) Consolidated table including the total number of students responded correctly, wrongly partial

correctly and omitted each question, using this procedure one should identify easy questions, difficult
questions, areas of content which is not mastered well, and those studeats have difficulties with the
areas of difficulty in order to organise remedial instruction.

3. The procedure in remedial teaching is as follows :-

Planning is the first step of remedial teaching the areas of difficulty should be identified and
determine the nature and type of difficulties. The number of students who committed errors in answering
each question should be found out then. The nature and type of remedial programs should be developed
on the basis of difficulties in teaching and learning occurred previously. The c¢ffectivencess of the
programme should be evaluated finally.
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UNIT 9 SELF EVALUATION
Contents
2.0 Objectives
9.1 Introduction
9.2 Self-evaluation - concept
9.3 Purpose of self-cvaluation
9.4 methods of self evaluation
94.1 Observation
9.4.2 Extended observation
94.3  Self - assessment.

9.4.3.1. Techniques of self asscssment.

9.5 Let us sum up.

9.0 OBJECTIVES

We have seen that the major techniques and tools 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 krow your
weakness and to strengthen such weak points. In this unit you will see the important aspects of sclf-
evaluation. At the end of the unit you will be able to

interpret the concept of scif cvaluation.

identify the purposes of scif cvaluation.

develop a positive attitude towards self - cvaluation.
use different methods for self evaluation.

* £ * %

9.1 INTRODUCTION

Evaluating yourself is an essential part of your teaching, because self evaluation will he p 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 aspects of sclf
evaluation from this unit. First of all we will discuss the concept of scIf evaluation.

9.2 SELF EVALUATION CONCEPT

Self evaluation is a traditional concept, which is practised very rarcly. Self evaluatic: means
evaluating the effcctiveness of an individual by him sclf. In the casc of a teacher, he/she should evaluate
one's own teaching 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
‘ndividual development, self evaluation influences other teachcrs in your school and have influence on

2achers in other institutions also. Thus self-evaluation creatcs a motive towards improving instructional
-rocesses. Self evaluation also helps you to assess yourself without the knowledge of other teachers, if
u wanted so. That is, you may keep your weakness as a sccret and develop steps to elimin:(c such
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weaknesses.

In another way. sclf cvaluation means evaluating yourself with the help of other teachers or
students or by self. Techniques such as obscrvation with rating scalcs, checklists ctc. can be used to
cvaluate your teaching with the help of other teachers. Such rating will give you a more precise report of
vour performance and abilitics. - If you cvaluate yoursclf with the help of students you should give necessary
dircction to them, and do not tcll them openly, that they are going to evaluate you. We shall discuss more
details of evaluation with the help of others in scction 9.4 of this unit,

. In essence, self cvaluation means cvaluation of your teaching competence in onc way or other
with or without the help of others.

Check your progress 1
Bring out the meaning of self evaluation

Notes : a) Space is given for your answer
b) Compare your answer with the one given at the nd of this «nit.

9.3 PURPOSES OF SELF EVALUATION

Now we shall discuss about 'why' of sclf evaluation in some more detail. In order to answer this
‘why' we shall analyses the purposes of self-evaluation. The most important purposcs of sclf evaluation
are as follows :

Assessment and assistance.
Individual improvement
Professional development, and
School improvement.

* ¥ * *

Assessment and assistance of teachers.
One of the basic functions of evaluation is assessing and assisting te: chers, especially beginners.

Beginning teachers may have different problems in teaching. So it is essential to asscss their diff; iculties
and give necessary professional assistance. You may be familiar with the difficultics of beginners in

teaching,
Learning Activity -1

List out some of the major difficulties of beginning teacher in teaching.
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Notes : a) Space is given for your answer

You may have suggested the following difficultics such as, unfamiliarity with actual ~lassroom
situation, students, instructional activitics, accessory lcarning matcrials, classroom manage.nent, and
conduct of cvaluation. Usually beginner will have difficulty to understand the cffect of his/her teaching
on students and their extend of Icarning, The rolc of asscssment and assistance is highly csscr i1al at this
beginning stagc. So cvaluation provides nccessary dircctions (o bginners.

Iﬁdividual Improvement

Another important purposc of self evaluation is individual improvement. That is. improvement
of pcrformance. Evaluation helps to undcrstand problems in performance and strategics, and to devetop
suitablc remedial programmes.  Such remcedial programmes will help you to improve vour teaching
performance.

Professional development

Profcssional development is another basic purposc of scif cvaluation. This involves ceilection of
data to determine the extend to which teachers have achieved minimum acceptance levels of competence
and performance standards. Collection of data will be helpful to assist tcachers who have minimum level
of competience 1o develop further. Professional development can occur in the following five arcas.

¥ Instruction - The deve opment of skills involved with instruction technology. coursce. media
clc.

* Profcssional-growth of an individual in professional roles (i.c as a teacher)

s Organizational - growt 1 in identifying nceds, prioritics and organization of the institation.

* Career - preparation o carcer advancement.

*x

Personal-include planing for professional growth, interpersonal skills etc.,
Professional development is very important since most of the tcachers scems to desire it
School improvement

Professional development of teachers will contribute to school improvement. Such profcssional
could be able to develop programmes for improving school instruction 'I'his can be attained on.v through
cvaluation of professional competence and adopting suitable remedial measures. Thus school imprrovement

also becomes a purposc of scif cvaluation.

These arc the purposes of sclf evaluation. Before we pass on the next scction plcasc check vour
progress in this unit.
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Check your progress 2.

What are the major purposes of self-evaluation ?

Notes : a) Space is given for your answer
b) Compare your answer with the one given at the end of this un

9.4 METHODS OF SELF EVALUATION

Now we shall discuss the different methods of evaluation. The important methods ar
extended observation and self assessment. Let us discuss each of these in detail.

9.4.1. Observation

We have already discussed different observational techniques for evaluating our ¢
evaluation can be donc using obscrvation with the help of other teachers or experts in the ficld ¢
Naturally a question will arises as to what should be observed ?

Certain essential aspects of instructional activity should be obsen :d to evaluatc you
Those aspects include teacher activity, pupil activity, instructional media uscd, usc of acces
materials, class room climate, class room management, periodical review, etc.

How do we observe the essential aspects of class room instruction ? Obscrvatiol
with the help of a special format, which is prepared well in advance. Such a format should
essential aspects to be observed. This type of observation can be termed s closed system o

Observation can be done without such a special format. Here the observer marks
seen in the classroom and makes a summary of his obscrvation.  This type of obscrvation «
as closed system of observation.

In closed-type observation system checklists or behavior categories can be used to mar
We had discussed observational check lists in unit 4 of this block. Such check lists arc 1l
suitable device to make the observation. And financially a summary of generalize su
improvement.
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A format of a mode! check list is given below.
1. The teacher dominates in classroom. ‘
2. The teacher interferes with student activity unneeessarily. E——
3. Students get enough freedom to learn » ‘ ———
4. Classroom climate is unsuitable for maximizing learning. —
5. Periodical review is done. ::::
6. There is no periodical review.

Only a sample format of a check list is given above. You should make this complclc byAincluding
statements to check all the activities that vou arc going to obscrve in a classroom. While observing a class
you should put a tick mark in the boxcs of approprialc statements - And al the end vou could a gencral
summary and suggestions.

"Who should obscrvc? May be another questions. that will arise in connection with this observation
Here the answer is most prefcrably your collcagucs. You should sclect your co-workers as obscrycrs mainly
because of two rcasons.  Firstly, they arc casily available and sccondly, you could avoid the ‘celing of
being observed.  So you can obscrve your friend's tcaching and your fricnds can obscrve you' tcaching,
Here the thing important is that your obscrvation should be constructive and should not be destructive.
Now we shall discuss cxtended obscrvation as a means for sclf cvaluation.

9.4.2 Extended observation :

Extended obscrvation means obscrvation with the help of rating scales. You arc fansiliar with
rating scales, as we discussed in Unit -4 of this block. So it is not cssential 1o explain the details of rating,
scalc once again. A rating scalc is uscd to mcasure how good or bad is onc's performance in different
aspects of an activity, here instruction. This is donc by providing dificrent points for cach aspeet. Say for
cxample the points can be very poor-poor-average-good-cxcellent in a five point scale. You can make a
list of teacher activitics in the class room and mark vour responsc on the right point of the scilc.

We can scc a model format for a tcacher-rating-scale used for extended obscrvation as in ligurc.27.

Qualities of teacher Very Poor Average good [Exccl'ent
Poor
I.. Pecrsonnel
1.  General Appcarance
2. Hcalth and Hygicnc
3. Voice
4. Rcsourcclulncss
5. Accuracy
6. Sincerity
7. Sclf control.
8 Promptness
9. Sensc of justice

10. Enthusiasm.

I.  Social and professional

1 Academic ability

2. Content matery

3. Understanding of childrch

4. Co-opcration and loyalty

5. Daily preparation

6.  Intcrest in the needs of
school and community.

Iig 27. A model format for a teacher rating scale
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9.4.3 Self - Assessment

Sclf-assessment is the most uscful method of cvaluating your teachirg behavious, instructional
strategics and techniques. The rate of improvement by this method will be greater than that of other
methods used for evaluation. Because, in sclf-assessment, you, yourself feel your difficultics and weakness.
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 >chavior.

Then you should evaluate the new behavior for its effectiveness. So the process of self-asscssment is
ongoing and unending, directed towards one's professional development to its maximum.

There are different techniques for sclf-assessment. Now let's sce the imirortant techniques for sclf-
assessment.

9.4.3.1 Techniques of self-assessment

There is a variety 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 achievement. Let us see
each of these in detail.

Video tape or audio tape feed back.

This technique involves the recording of the teaching either in video tape of in audio tape. Here the
purposc of recording is self-assessment. This type of recording helps you to view or to hcar yvour own
teaching and to understand the weakness of your teaching. This will be the best objective feed back of
your teaching. Such recording will also hclp you to improve your teaching competence upto a greater
extent. Audio tape is cheaper than video tape and casily available for you. So you can use audiotapcs for
recording your teaching.

Self-rating forms

Self-rating form is just like a rating scale, which 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 scales of this
type are simply checklists of specific teaching behaviors, frequency of behaviors and sequence of behaviors.
Here you should rate your own behaviors from memory in the list provided in the sclf-rating forms after
teaching. We have discussed rating scales in detail in Unit 3 of this block.

Self reports

Self-reports resemble self rating forms, as it demands your response of you against a predetcrmined
format. But the format of self-report forms consists of open-ended questions related to instruction. This
device helps you to evaluate your teaching behaviors, aims, priorities and shortcomings. These forms
should be clear, brief and should be used on a regular basis ie. at least once in a month. Now lct us sce
some statements, that should be included in self reports.

Whether the aims of tcaching this content are rcalized ?

Have I covered all the priority arcas in a given content 7

Did I think the pre-requisites required for the instruction with the given ontent ”
Did 1 utilize all media suitable for cffective instruction of the content ?

What was the nature of Icarning activitics ? Werce they cffective ?

6. Could I utilize all the uscful accessory learning materials for instruction 7

How was the cvaluation of instruction of the given content organized 7

e

~
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You should lcave cnough space after cach question, so that the responscs against cach should be
written in that space. At the end you should get a complcte account of your own teaching. Now we 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 the basis of
this technique. Once you are familiar with the established standard then you can compare you - tcaching
with the established standard. Through this technique, you will be able to identify the shortcomings in
your teaching and improve your teaching,

Self-study materials

Self-study materials are specially designed matcrials which helps vou to asscss or anlyse your tcaching
style. Say for example in a sclf-study material a teacher get details of a new method of instruc:ion for a
given content. Naturally you will get a chance to compare your approaches with the one given in the
material. So, you could understand the advantages of the new approach and you can adopt thcaa. Thus,
self-study materials also help you in sclf-assessment. This self instructional package is an example for
this method.

Students' achievement

Students’ achicvement can be considered as a device of scli-assessment., This is a very casy technique
for self-evaluation, because our instruction aims at behavioral changes in students. If your stuaents can
achieve highly, then your instruction may be of good quality. 1f your students are not able to perform well
in achievement tests, then you could infer that there cxists certain shortcomings in your teaching, In this
sense, student's achievement can be considered as an index of self-asscssment. Say for example, Rahul
has ninety percent and above marks in all subjects except social science in which he has only fory percent
marks. Naturally, we will go through the marks of other students in social science. Surprising the 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 achicvement you could analyzc various aspects of your teaching, and be
able to improve yoursclf. These are the various techniques for self assessment. Now, you shall check your
progress in this unit.

Check your progress .
What are the major technigues of self-assessment ?

lotes : a) Space is given for your answer .
b) Compare your answer with the one given at the end of this unit.

..........................................................................................................................................................



9.5 LET US SUM UP

In this unit we have discussed the details of self evaluation. Scif evaluation is necessany 1o remove
wcakness in tcaching. The purposes of sclf evaluation arc,

1) Asscssment and assistance of tcachers.
11)  individual improvement,

ii1)  Professional development. and

iv)  School improvement.

There arc various mcthods for scif cvaluation, such as. obscrvation. :xtended obscrvation and sclf
assessment. Different technique for sclf asscssment arc.

i) Vidco tape or audio tape feed back.
1)  Self-rating forms

ii)  Sclf-reports

iv) Comparison to standards

v)  Sclf-study matcrials, and

vi) student's achicvement

Check your progress - Possible answers
1. Self-evaluation means evaluating the effectiveness of an individual by himself. In the case of
teaching, effectiveness in teaching and performance should be evaluated by the teactier himself.

Self-evaluation helps individual improvement and improvement of the institution.

2. The major purposes of self-evaluation are assessment and assistance, individual improvement,
prafessional development and school improvement.

3. The major ohservational methods of self-evaluation are observation and extended observation
through rating scales, observation by the other teachers using checklist is a suitahle method for
self evaluation. Through observational type of rating scale you should evaluate how gaod or

bad one's performance is.

4. The major techniques for self-assessment are video-tape or audio-tape feed hack, sclf-rating
Jorm a, self-reports, comparison to standards, self-study material.: and studenis' achiovement.

ASSIGNMENT QUESTION

Develap the following tools for the purposes selected by you.
1) Achievement test

ii) Observational checklist

iii) Rating scale
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v) Cumulative record
v) Questionnaire

vi) Opinionnaire

vii)  Interview schedule
viii)  Sociometry, and
ix)  Diagnostic test.
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BLOCK 7 CLASS ROOM MANAGEMENT
Unit 1  Aspects of Classroom Management
Unit 2 Problems in Classroom Management

Unit 3 Procedurc of Class room Mangement.
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BLOCK {NTRODUCTION
We had seen a lot of information on the different aspects of tcaching and learning through the
earlier olocks. But all efforts of the teachers for effective teaching will become futile, if the teacher fails

in effective classroom management. Thercfore, as a concluding section of this matcrial we will scc the
cssential aspects of classroom management in this Block.

There arc three Units in this block

1. Aspccts of Classroom Management
; Problems in Classroom Management
3. Procedure of Classroom Management

The purpose of this block is to give you a basic orientation towards classroom Management
identify problems in Classroom Management, and apply necessary steps for better classroom Management.

Unit-1. Prescnts the relationship of discipline, personality of tcacher and classroom climatc
with classroom management.

Unit-2. Discusscs various problcms in class room management duc to indiscipline. The problems
in classroom a managcement due to indiscipline. The problems arising from physical, phycological social
and instructional causcs are discusscd in detail.

Unit-3 gives the necessary procedure for better classroom management are described in detail.
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UNIT 1 ASPECTS OF CLASS ROOM MANAGEMENT

Contents
1.0 Objcctives
1.1 Introduction
1.2 Classroom management - Meaning
1.3 Discipline and Classroom Managcment

1.3.1  Concept of Discipline
1.3.2  Stages of Discipline

1.4 Characteristics of Tcacher and classroom Management.

1.4.1  Roleof a teacher
1.4.2  Characteristics of Outstanding tcachers

1.5 Class Room Climate and Class room Management.

1.5.1  Factors of Classroom Climate
1.5.2  Guideline for productive Classroom Climate
1.5.3  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 discipline of students and characteristics of teacher.
The teacher can determine the nature of the classroom climate also. The influence of thesc three aspects
on classroom management also is discussed in this unit. At the end of this unit you will bc able to :

interpret the meaning of classroom management

identify the stages of development of discipline

identify the relation between discipline and classroom management

identify the relation between characteristics of a teacher and class-oom management
practice the characteristics of the outstanding teachers.

discriminate among different types of classroom climate.

apply the principles of productive classroom climate for better classroom management.

* X K K X X *

1.1 INTRODUCTION

Educational institutions in our state can be categorized into different groups such as rural, urban
coastal, etc. You know that the students belonging to all these arcas are enrolled in institutions in their
own locality. We also have English medium schools and school with the regional language as the medium
of instruction. Students belonging to cach of such types of schools have peculiar discipline problems. So.
as teachers, it is our duty to understand the discipline problems of students which mflucnce classroom
mangement. The developmental stage of discipline. characteristics of teacher . and classroom climate
have influcnce on classroom mangement. In this unit we will discuss the concept of classroom management.
classroom discipline and its devclopmental stages, characteristics of teachers, classroom climatc 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 better 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 (o maximize learning. You arc familiar
with various activities that are organized for learning. Usually you have planned those activities in
relation to the topic, levels of students and facilitics available for fcarning. Since, classroom for maximum
learning it is essential to know the factors influcncing classroom activitics. You should know about
discipline, characteristics of teachers, classrooms climate and influence of these on classroom management.

On the basis of these aspects you can devclop a better plan of action and be able (o ¢ 3anize it
well. Then you will be able to manage classroom activitics better than you have done carlier.

1.3 DISCIPLINE AND CLASSROOM MANAGEMENT

Discipline influences classroom management to a greater extent. So it is essential to know the
concept of discipline, and the states of development of discipline, 1o tackle well with disciplinary problems
and to have a better classroom management.

Now we shall discuss the concept of discipline and stages of discipline. Before we proceed to i,
mark your responsc 1o following learning activity.

Learning Activity 1.
What do you mean by discipline in children ?

Notes : a) Space is given for your answer

3.1 Concept of Discipline

Disciplineis one of the concepts we usually misinterpret, as in the case of personality. Now try
_xamine the meaning of the disciplinc. Usually you will have discussions in the staff reom about
dents of different classes. You may say 'XB is a worse class, the students are not disciplined’. Other
-hers will also support your opinion. Here what do you mean by discipline 7 Simply obedience and

_rly conduct. It is not discipline that we mean to achieve through cducation. You mean that students

3 classes were making noise, passing unnecessary comments, raising unwanted questions etc. while
are teaching. We all think that children must keep mum, when we are tatking, To certain extent it is
ect, because, it will help them to be more attentive. But this is a type of ‘obey the order' discipline,
ch is not suitable for the purpose of education.
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The discipline which we mcan is the dynamic sclf-dirccting pivsess, by which children are
responsiblc to direct energy towards learning goals. When the tcacher make them simplc obey. they will
be afraid of generating suggestions of asking doubts. But in self-directive process, they themsclves are
responsible for learning, so there may not be the question of fear. For examplc you arc going to tcach

diffusion.

You take a beaker with water and add onc drop of ink to it. Then ack your students (o obscrve an
d report what is happening ? And why is it happening s0? Here your studncts will gencrate idea of their
own, and cxplore the truth, though they arc a bit noisy. So discipline is sclf dirccting process. lcading to
learning goals rcgardicss of noisc prodecuced or not. Our duty is to help our students to use this self
directing process.

Check your progress - 1
Bring out the concept of discipline

Notes : a) Space is given for your answer
b) Compare your answer with the one given at the »nd of this unit.

1.3.2. Stages of Discipline

We have already discussed the various stages of development in Bloc. 1. And now. wc arc going .
to discuss about the stages of discipline.

On the basis of the theorics of Piaget and Kohl berg, three stages of development of discipline are
put forward. These stages are ment 1o give a guidlinc to students and teachers of what to do to foster
development of discipline. The stages are as follows.

I Basic disciplinary stage
2. Constructive stage and
3. Generative stage.

Now let us examine the important responsibilites of students and role of teacher at cach stage.

Stage 1. Basic Disciplinary Stage.

This is the first and the basic stage of discipline. This stage is the characteristic feature of those
who come to school first in their lifc without any home training. The classroom cnvironment will be new
to the children. So they will not know how to bchave properly, in such a sct-up. You must have experience
or your own children. A child who is first brought to a classroom, will take sor:e time or days or months
to adopt to the new environment.

Now, let's see what is the role of the teachers at this stage.

i) You should give necessary directions to your pupils.
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Say for cxample, you are facing a group of first standards students. vou should address them as

T am your tcacher, my name is ... ... . and I'am residing
.................................... now {cll me your namc one by one, so all of\ou should hcrc me the, name of
................ vou should stand up and wish the tcachers when they come to the ¢ '1ss You
should hrmg vour books from tomorrow onwards. ... . . " and so on goes e hist o

dircctions. You should give the dircctions precisely and clm rl\ at the right time.

it) Encourage vour students 10 ask their doubts and questions:

Qur students will have many doubts and questions al this stage. So it is our duly o encourage
them in doing so, than scolding them. Say for example, onc of your students ask "Why do we wear
uniform 7" 'listcn students you must do what T say".. This answer is not appropriate because 1 is better
to give the raiionale of any doubt raised by students. So you should say that 'look, students thers are rich
people and poor people, but we consider all of you alike. 1f you wear colored dress, many o vou have
good dress and some of you, have only onc or (wo dresses which might cause discrimination ar .ong yvou
That is why we decided that all of vou should wear uniform”.

So. at this stage, students should listen to and lollow the directions given by teachers i ad 1o ask
questions about their doubis.

Check your progress 2.

Bring out the characteristics of children at the basic disciplinary stuge ? How do you help them to
develop properly ?

Notes : a) Space is given for your answer
h) Compare your answer with the one given at the end of this unit.

Stage 1l Caonstructive stages

The children, after completing the development of basic disciplinary stage, will pass n to the
sccond stage namcly. the constructive stage.

The students at this stage arc able to perform constructive activitics in the classroom. They
should work co-opcratively, with his classmates and arc able to cxchange our share ideas between them.
So they have a Icading role in determining the naturce of discipline of the classroom.

Now let us see what should the teachers do at this stape

1 You should provide opportunitics to vour students (o work topether co-operatnely Tn 1ig revard
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vou should cncourage vour students to participate in group activitics such as progect work . proup
investigation, Cultural activitics and ficld trip. While taking part in the organization amd cxecution ol
such activitics, students should get an opportunity for further development through aconstructive stage ol
disciplinc.

i) You should give nccessary guidance

Necessary guidance should be given to yvour students, during the conduct ol group actvities,
Becausce cach student should know his role in the activity, and how his performance alfects others These
two arc the minimum requircment lor a democratic society. So you should hiIp vour studenis 1o understand
their role and dutics.  Now. we shall pass on {o the next, penerative stage by which we conld fead onr
students. to the highest level of discipline. Before this vou might ¢check voaat vou Bave learned alreads

Check your progress 3.

Bring out the characteristics of pupils at the constructive stage and enlist the role of teachers
at this stage.

Notes : a) Space is given for your answer
b Compare your answer with the one given at the end of this unit.

Stage 111 Generative stage.

The students at this stage have initiabive in social responsibilitics than students at construcin e
stage. Say for cxample, supposc we arc exposed to an accident sile. An injurcd man s Iving, on the road
Pcoplc from a crowd around him and arc watching. A person who is at the highest stage of discipline will
take necessary steps to help the injured man. But others will be still in doubt about the police case and
such affairs.

Students at this stage will show such a lcadership as in the previous example  They will stand
for justice. They can understand the problems in the socicty and gencrate solutions form these problems
So at the completion of development of this stage. a student should become as enlighten citizen. that s
citizen to always scarch for his dutics than his rights. He can also stand arieht and fight again conilicis
in lifc. .

Now fct us sce the role of teachers the generative stage of discipline At this stage also vou
should provide Icadership opporeunitics Lo your students. Say for example. suppose you make i plan lor
a ficld trip and ask your students to make necessary arrangements, the students will gel cnough opportunitics
for social responsibilitics, Icadership and problem solving. You must give nccessary suggestions (o your
students as and when required.
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Check your progress 4

What are the peculiarities of pupils at generative stage ?

Notes a) Space is given for your answer
b) Compare your answer with the one given at the end-of 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 the
evelopmental stage of discipline. If the students do not get opportunitics for proper development of
‘scipline, there will be disciplinary problems. Such disciplinary problems in turn result is improper

1SSTO0M management.

4 CHARACTERISTICS OF TEACHER AND CLASSROOM MANAGEMENT.

Characteristics of teacher is another aspect influencing classroom amangement. Since the role
the teacher is very important 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 have to perform a twin role in maintaining classroom management. This twin rolc involves
~tors influenced by teachers and factors controlled by teachers. That is. a tecacher could inflience
rtain factors, and he could control some other factors. Both of these together contribute to the cffective

: of a teacher and these by better classroom management. Now, let us sce the details of the rol: of a
*cher.

Factors influenced by teachers.

The major factors influenced by teachers are, parent-teacher relationships, out of school aspects
1 administrative aspects. These factors are called teacher influenced factors, because 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 their attitude. You
. have experienced many aggressive parents in your teaching life. If vou paticntly listen to their
nion, they may be willing to listen you later. Another thing you should do is to including pupil in
ent-teacher mectings, which will help you in the management of discipline. If it is not possiblc, you
uld arrange a pupil-teacher meeting, just before parcnt-tcacher meeting,
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Out of schoel aspects include nature of homework, home cnvironment. and influence of m(‘.dl‘:l
on students. Here also the teacher can gather relevant information regarding these from parents and is

only able to pive sugpestions

Admimstrative aspects include obsen ation of national days and festivals, conduct of co-curricular
activitics such as sports meet, vouth-festival, excursion, science fair and so on. A tcacher can only
influcnce these aspects as they are joint ventures and thercfore. only proposc onc's suggestions.

Now: we shall pass on o the factors controllicd by teachers.
B. Faciors controlled by teachers :

These arc the factors on which the tcacher can exist control mcasures. Major among such factors
are instruction. classroom management and evaluation of Icarning, You know that methods and materials
utilized for instruction will have influence on classroom management. So your approach in instruction
and cvaluation should be designed in such a way to avoid disciplinary problems. You should control the
mstructional process and means of evaluation. You should also design your own approach in class room
management.  So in all these aspects. you are the ultimate authority responsible for the activities to be
organized in the classroom. hencce term these as factors controlled by teachers.

Teacher characteristics have profound influence on the role of the teacher, as onc's characteristics
determince role performance. In order to make this clcar, we shall sce the characteristics of outstanding
teachers, as ti esc characteristics help for better classroom man: gement. Before we pass on to that, check
vour progress in this unit,

Check your progress S.

Explain briefly, how does the role of a teacher influence cla iroom management.

Notes a) Space is given for your answer
h) Compare your answer with the on: iven at the end of this unit.

1.4.2  Characteristics of Qutstanding Teachers

I.ct us recollect our tcachers who taught us from first - andard to higher cducation level. Could
vou name all of them 7 or could you remember even the face of them all 7 1f you are lucky, you will
remember one or (wo of them. becausc of their out standing ¢ch racteristics and performance.
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Learning activity 1.
Make a list of outstanding characteristics of teachers from your experience.

Notes  : a) Space is given for your answer

You may have enlisted the following major characteristics such as. the tcacher is,

i) Well qualified

i) excclient in communication

i) an expert in teaching using diffcrent methods and,
iv) alwayvs consider the intcrests of students.

In addition to these, we can identify certain other characteristics also. They arc as follyws. The
tcacher will be

V) warm, undcrstanding and friendly,

vi) responsible, and systematic

vii) stimulative and considerate to pupils

- Viii) always fair, smart and well preparcd, and

ix) have cmpathy for students and skilled in various aspects of teaching,

These are the major characieristics of outstanding tcachers. ‘Phese characteristics will help a
teacher to perform the role cflectively.

Check your progress 6,
You ure going to observe a class of one of your colleagues in order to compare it with the characteristics

of an outstanding teacher. What characteristics will you take for comparison purposes ? Make u list
of them.

Notes a) Space is given for your answer
h) Compare your answer with the one given at the end of this unit.




better classroom management. If th.

i - of teachers is necessary for !
et the beha ! the mark, will be problem sin classroon

characteristics and there by the behavior of the teacher is not upto
management.

Suppose for example, Raju is a Secondary School Teacher, whp does not posscss outstandin
characteristics. - He is the sole authority to determine overall activitics of t:e class. He is always prcfcrlrc
lecture and recitation methods of tcaching. Naturally problems in classroom management arc occurring

in Raju's class.

Now let us have a look at Ms. Julic's class. The teacher co-operates with her students 'in organisin,
various activities in the class. She acts as a facilitator of student's activitics. She always give necessa.
guidelines to her students. These good characteristics of teacher create @e fecling of onencss among hc
students. They are highly responsible and generative., So, problems in classroom manag_emc;nt 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 the mcaning of classroom climate and the influcnce of classroom clima:
on classroom management. Climate is a familiar tcrm to you, but classroom climate is an unfamiliar on.
Climate means, almost all aspects of climatic changes on environment and living beings arc familiar t
us.

Classroom climate also has similar features of environmental climate such as warmth. cold et¢
A warmth classroom will give acceptance to students and makes them f¢el secure.

A cold classroom climate is the one that threatens students and makes them feel insccure ar
fearful. Proper learning can happen in a class room with warm climate only. So classroom climate mean
the emotional set up prevailing in the classroom that influences learning.

The factors determining the naturc of classroom climate are degree of formality, flexibility, structur
of class, anxiety, teacher control and stimulation. All these factors contribute classroom climate. Nov
let us discuss these factors in detail.

1.5.1 Factors of Classroom climate

The various factors involved in classroom climate arc discussec as follows.

1) Degree of formality

Formality is a familiar term and you know, what it is. In our dailv life we havc (o show formalit_
at many occasions. Here, degrecs of formality mecans the degree of relationship between teacher an-
pupils. Let us remen ber our teachers, some of them might be informal 2nd they should have had a ver,
good relationship wit : students. So degree of formality means, how far formal is the tcacher in the clas.
room. Highly formal class is not suitable for developing good classroom discipline.

2) Flexibility and structure of Classroom

Flexibility and structure of class are related factors. So, we shall discuss these two together. Ir
certain classes teacher adopt a particular teaching method or assigns a particular activity to all students
regardless of their ability. Many of them may not follow the teacher or could not do the activity successfull_
Hence the teacher should adopt another method of teaching or suggest any other activity, that can help the
children properly. Here, by suggesting alternative activities, the teacher makes the situation flexible. 1.
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the teacher docs not do so, learning will be impossible and disciplinary problems may arise. So. here
flexibility means provision of alternative situations or activitics for {acilitating learning,

You will normally prepare a lesson plan or plan of activitics before teaching a lessoa. In certain
situations, as we mentioned in’ the case of flexibility, you have to deviate from your teacking plan to a
certain extent. You have to develop the lesson through a series of activities, structures wel in advance.
The structuring may be very high, if you are not deviated from your teaching plan. So, structurc of
classroom means predetermination of activities that should happen in the classroom. But a classroom
which is moderately structured, or low structured alone contribulc to productive classroom climate therc
by will be a disciplined class.

3. Anxiety, Teacher control and Stimulation.

Now we shall discuss the three factors which arc dependent of the factors already ditcusscd. Let
us see what if the meaning of each factor and how these relate to the factors discussed earlicr.

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 roo1 situations,
teacher and structure of classroom influence anxiety to children. If the teacher is informal a 1d classroom
is low structured, anxiety will be reduced.

As tcachers, all of you should supervisc activitics of students during the lcarning process, in order to
facilitatc lcarning. This tcacher -control. to a certain cxtent, is good for productive classroom climaic.
But too much control is not productive. So try to cxist minimum control whilc your students arc lcarning

In your daily teaching, you should stimulate your students for learning. For stimulkating them
you may narrate incidents, show specimens, ask them to contribute their views and encourage them for
answering your questions. Such stimulative activities are very cssential for a producti ¢ classroom
climate and is dependent on the will of the teacher.

We have discussed 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 lives to cstablish a productive classroom climat - and thereby
“avoiding disciplinary problems,

i) Know yourself : You should thoroughly undcrstand your scopc and limitations before going to
teach.

ii) Know your students : You should establish informal contact with your students and try to understand
their ability, needs and background.
iii)  Know past cxperience of students : You should know the past expericnces of vour students before

you arc going to develop a ncw content arca.

iv)  Activitics in classroom : You should begin the class naturally and proceed with the purticipation of
students. You should be sincere, authentic and helpful to students, whilce they are lcarning,

These guidelines will help you to establish a productive classroom climate. Now let us sce classroom
climate influence classroom management.
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1.5.3 Influence to classroom climate on classroom management

We have alrcady discusscd various factors contributing to classroom climatc and guidelines for a

productive classroom climate. The nature of classroom climate will have influcnce on discipline, as we
defined discipline as a process of sclf-dircction. In the process of self-direction we must have respoct fro
others and be co-operative with others. Activitics that are helpful for self-dircction and co-operation can
be developed in classroom with good classroom climate. Thus, the siudents belonging Lo such classes will
be disciplined as they get opportunity for development of disciptinge,

So it is your duty to provide the classroom climate conclusive for development ot discipline

Where there is improper classroom climate. there will be indiscipline probicms.  Such probiems will
affect classroom management.

Check your progress 7

What are the factors involved in classroom climate ? How can vou develop a productive

climate ?

Notes

aj Space is given for your answer
b) Compare your answer with the one given at the erd of this unit.

i)

iii)

1v)

V)

In this unit we have discussed the basic aspects ol classroom mangement, discipline and major
factors involved in classroom managemnct., The major points of discussion can be summerised as
follows. .

Discipline is a dvnamic process of sclf-dircction.

Discipline has three stages of development namely basic disciplinary stage. constructive stave and
generative stage.

At basic disciplinary stagc children fotlow dircctions, and teacher should cncourage them to clarily
their doubts.

At constructive stage pupils arc able to look co-opcratively under the guidance of tcachers. ‘Teacher

. should give more opportunitics to their pupils to work co-operatively.

At gencrative stage pupils arc able to take up social responsibilitics and tcacher should give teadership
opportunitics to them.



vi)

vii)

a)

b)

viii)

ix)

X)
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An outstanding teacher havc the following characteristics. He/She will be excellent in
communication, expert in his subject, expert in teaching, always give priority to pupil's interest,
responsible, systematic, stimulative and warm.

Characteristics of teachers have influvence on classroom management is two ways namely, through.

Factors influenced by teachers - such as parcnt - tcacher relationship, out of school act.vitics and
administrative aspects.

Factors controlled by teachers - such as instruction, classroom management and evaluation.

Factors determining the nature of classroom climate are degree of formality, flexibility, structure,
anxiety, teacher control and stimulation.

To establish a productive classroom climate you should know; yourself, your students, past cxperience
of students, and develop best set of instructional activities.

Disciplince problems are unlikely to occur in classes with appropriate classroom climatc.

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 responsibility of learning is one oneself.

Children at basic disciplinary stage would not have received any training for beh.:ving in a
public place. So everything at school is new for them and they would not know how top behave
properly in different situations.

Teacher should give necessary directions to pupils about their behavior in different situations.
He should also encourage the pupils to ask questions and express their ideas and feclings.

Pupils at constructive could perform constructive activities co-operatively. They could group
activity and share and feelings between them.

Teacher should provide maximum opportunity for group work. And he should also give necessary
directions regarding the work of each group.

Pupils have initiative and show leadership qualities at generative stage. They also show inteterest
in social responsibilities.

Teacher should create maximum opportunities for his students to develop their responsibility
and leadership quality. He should also give necessary suggestions as and when required.

A teacher has to perform a very crucial role in classroom management. Because he is the
director of instructional process. He could influence certain factors and he could control some
other factors influencing instruction. The proper manipulation of such factors will depend on
the characteristics of a teacher.

The following characteristics should be taken purpose of comparison.

Communication ability

.Content mastery and expertise in instructional methods

Priority to learner's interest.
Warm, understanding and friendly
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v) Res;sonsible, systematic and stimulative
vi) Fai> and smart
vii)  Empathy for students

7. The factors involved in classroom climate are :

i) Degree of formality,
ii) Flexibility and structure of class, and
iti)  anxiety, teacher control and stimulation

In order to develop a productive classroom climate. One should know oneself (strength and
weakness), know students (abilities and level of performance), know past experience of students,
and should know the organization of activities in the classroom.
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UNIT 2 PROBLEMS IN CLASSROOM MANAGEMENT

Contents
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245 Overcoming instructional causcs.

23 Let us sum up.

2.0 OBJECTIVES

In unit 1 we had seen that disciplinc is a major aspect of classroom management. Lack of
discipline. i.¢. indiscipline, will raise many problecms in classroom management. Tndiscipli ac can happen
at any point during the development of discipline due 1o varicd type of causes. In this unit we will see the
major problcms of class room management, causes of indiscipline and the ways to overcome those causes
At the end of this unit vou will be able to.

Interpret the meaning of indiscipling
Tdentify the causcs of indiscipline
locate the ways to overcome the causcs of indiscipline.

2.1 INTRODUCTION

Students belonging to different physical, social and psychological sct ups arc enrolled in our
schools. So school is a place of conflict and compromisc naturally problems arise, duc to the differences
among pupils. These problems will give raisc to indiscipling in your classrooms. Solving of such problems
arc very csscntial for the appropriate development of discipline.  You are the sole authosity in solving
such problcms in your classroom. In this unit we shall discuss the major causes of indiscipling and the
ways (o overcome thosc causcs. which will have influcnce a classroom management.

T 2.2 INDISCIPLINE - MEANING

We have seen that discipline is  sclf-dircctive and sclf controlling process. (Unit. | Scc 3)
Indisciplinc is diametrically opposite to concept of discipline. We teachers, usually misinterpret the term
indisciplinc. According to this view a classroom in which all students properly dressed. sit all right
without making many noisc is a disciplined class. But if we examine this class in the light of our
definition of discipline. we will sce that it 1s not a well disciplined class. One thing is corrcer_ that 1s thev
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) ’ . ‘They will be disciplined only if thev « ot ()ppnrllmily
arc attentive and obeying the orders of the tcacher. ‘T'hey p ack of

for scif dircction and sclf - development.  So. indiscipline develop from lack of attention and |
opportunity for sclf-dcvelopment sclf-control and sclf-direction.

2.3 CAUSFES OF INDISCIPLINE

New let's discuss the various causes ol indiscipline. 'I'he major causcs arc physical nhysiological,
meveholopi al” Social and instructional. We shall discuss cach of these causes detail.

2.3.1  Pivsical Causes

First of all we shall discuss physical causcs of indisciplinc. Physical causes means any kind of
physical d:sabilitics causing disciplinary problems. The physical disabilitics inyf)lvc phyjsicallly
handicapped. mentally handicapped, hearing impaired and visually handicapped conditions. This kind
of physical inadequacy will Icad to indiscipline, because these will adversely affect attention and self
dircction,

2,.3.2  Physiological Causes

Pizysiological causes are dircetly dependent on physiological needs of children. Physiological
necds are the basic nceds of human heings. which you might have heard of. Now Ict us sce what arc the
basic nced:. The basic physiological needs of students arc need for food, clothing, scating, studying etc.
A student 15 not getting cnough lood cannot attend in the class. Tt is the same thing happening in the case
of thosc wh lack suitable clothing, cnough scating and studving facilitics. So a student with unsatisfied
basic needs could not acquire basic discipline.  And now we pass on to the psychological causcs of
indiscipling.

2.3.3  Psvchological causes

Psychological causcs of indiscipline arisc [rom psychological problcms. The major psychological
problems involve problems of adolescents, and self-actualization nced of pupils. Sinee, secondary school
pupils arc at the beginning of adolescence, they will have problems of adolescence.  You know that the
pupils at thrs stage are in role confusion. At onc and the same time they wish for atlention - getting and
thev arca little shy to take inttiation in activitics. 'I'he appearance of secondary sexual characteristics will
also cause dry dreaming and frustrations. At this stage pupils will do cverything to attract the opposite
sex. Need for perfection of scif actualaisation is the ultimate need for a person. Each one strives (o satisfy
this nced waen the other needs arc satisfied.  All these phycological aspects will give raisc to number of
indiscipline problems. Solving of such problems arc very important as far as the further development of
the individial is concerned. Details of overcoming such problems arc described in sub scction 2.4 of this
unit.

2.3.4  Social Caunses

Now. we shall pass on (o the social causes of indiscipline. Among the social causcs acceptance,
socialisatior and social class arc the three important probiem arcas. You know that classroom is a miniature
socicty. and has vital rolc in socialisation. Sharing ol idcas and objccts is very essential in classroom.
Such give and take principle is the basis for socialisation. A morc-carcd child or a single -child will be
poorly socialized and have somc problems in social adjustment in the classroom. A better socialized
child will g2t acceptance among his class mates very soon. A poorly socialised child will have some
problems at for acceptance. Along with these the social class of the individual also is a determinant factor
of social acceptance. There will be superiority and inferiority feelings among individuals of higher class
and backward class respectively which will crate acceptance and adjustment problems.  All these social
aspects will read to indiscipline in classrooms. Here also you have to analyses the right causc of indiscipline
and solve it 1n the cost appropriate way. Now we shall pass on to the instructional causcs of indiscipline.
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2.3.5 Instructional causcs

Along with other causcs, there arc instructional causcs of indiscipline also. Now Ict us sce what
are the instructional causes of indisciplinc. We have discussed about classroom climate ind factors
influencing classroom climate in Unit 1 of this Block. There we have scen that classroom climate and the
characteristics of the teacher are very important as far as classroom discipline is concerned.

Consider a highly structured classroom with high formality and no flexibility. This will lead to
many indiscipline problems. Sometimes learning activities arc very casy and sometimes they are very
tough. In both these cases your pupils will have some problems. Excess teacher control curta: is student's
need for freedom which also causes certain problems of discipline.

These are the various instructional causcs of indiscipline.
Check your progress 1
Describe briefly the major causes of indiscipline ?

Notes : a) Space is given for your answer
b) Compare your answer with the one given at the end of this unit.

2.4 OVERCOMING THE CAUSES OF INDISCIPLINE

We have discussed the major causes of indiscipline. Now, let us scc how can we avercome thosc
causes of indiscipline 7 We shall discuss it in the same order, in which we discussed the caucos.

2.4.1 Overcoming physical causes

First of all we have discussed the physical causes. You have to identify your pupils with any
physical disability. There of course are special educational institutions for blind, deaf, dumb, ctc. So you
‘hould identify orthopedically handicapped pupils and those with hearing and/or visual disabilitics. You
~hould provide convenient scats for them and direct one or two pupils to help the disabled children. You
should also take care of those children from being teased of by other children. These will help them to
wvoid inferiority.

24.2 Overcoming Physiological causes

Secondly we have discussed the physiological causes leading to indiscipline. Our basic needs
e more profound among physiological causes. The basic needs arc needs for food, dress, s:ating and
udying facilities. Now let us think how could we overcome these causes. In our school midday meal
-ogram is going on for the benefit of children upto seventh standard. At the secondary level we have no
uch programmes. So, you may organisc mid-day mcal programme with local help for those who deserve
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it. Usually uniforms arc common in our schools. So :f there is any pupil witl.out proper dress. you could
give them a sct of dress using the school fund. Providing scating and studying, facilitics can be done more

casily with aid of ecnough furniturc.
2.4.3 Overcoming psychological Causes

The third cause we discussed is the psychological cause. The most relcvant causcs in this catcgory
are the role confusion of adolescents and their sclf-actualisation nced. Most of the psychological problems
can be solved using counsclling. You should act as a right model in the adult role for your students. Their
rolc confusion can be removed by making them participate in instructional activitics and assigning them
certain activities which they themselves can do. Say for example, you arc going to arrange a field rip.
Organising of various aspects of the ficld trip can be assigned to small grow.ps of students of your class.
This type of participation will help your students o overcome their frustrations (o a considerable extent.
In addition to these you should enquire into the causes of frustrations and give them appropriate suggestions
and assign suitable disciplinc devcloping activitics. 1t is described in U.3) Along with these, involving
them in creative works will help your pupils to realizc the way to self-actulaisation. Once you could win
the approval and respect of the adolescents, then there will not be indiscipline problems in your classrooms.

244 Overconiing Social Causes

Now, we shall discuss about the ways to overcome social causes of indiscipline. The major
problems arc in rclation to social acceptance and adjustment.  You should adopt group activities lor
teaching selected topics to promote sharing mentality and respect for othery in your pupils. By taking
parton such group activities your pupils will be gradually socialized. They learn what are their roles and
how their work influences others and visc versa. So. your duty is to provide cnough opportunity for your
pupils to work together. Sometimes, there may be students who are poorly soc:alized and having difficulty
to work with others. They may be isolated children. With the help of other students they may be included
in small groups and providing positive reinforcement and praising them as and when required, gradually
they also can be socialized.

2.4.5 Overcoming Instructional Causes

Lastly we have discussed the instructional causes of indiscipline. Among these causcs classroom
climate and characleristics of tcacher are the important influencing factors. The nature of classroom
climate is greatly dependent on you. So you should design the classroom climate in such o way that it will
maximize learning. You arc the sole authority, who determing the structuring and formality of the class.
The structure and formality should be low in order (o reduce indiscipline problems.  You should design
instructional activitics of various typcs, which will help to cater 1o needs of children with differing interests,
You should make adequate changes in your teaching pian if required. So you should design your classroom
with ;less structure, low formality and adequate flexibility.

These suggestions will be helpful in overcoming the problems in classroom management,
Check your progress 2.
Explain briefly the ways to overcome each cause of indiscipline.

Notes a) Space is given for your answer
h) Compare your answer with the one given at the end of this unit.



2.5 LET US SUM UP

In this unit we have discussed the major causes of indiscipline and the ways to overcome each of
these causes. The major points of our discussion can be summarized as follows.

i) Indiscipline means lack of attention and lack of sclf development self control and self dircction.
ii) The major causes of indisciplinc are
a) Physical causcs - such as physical disabilitics
b) Physiological causes - such as unsatisfied basic nceds.
<) psychological causes - such as role confusion and unsatisficd strive for self - actularisation.
d) Social causes - such as less social acceptance and social stratification and
¢) 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 organisc programmes to satisfy basic necds
c) Psychological - give counscling and discipline developing activitics.
d) Social causes - Providing morc group activilics.
€) Instructional causes - by providing productive class rom climate and

establishing good support with pupils
iv)  Overcoming of indiscipline problems will be helpful for better classroom management.
Check your progress - Possible answers

1) There are various causes of indiscipline,

i) Physical causes such as physical disabilities

i) Physiological causes such as unsatisfied need for food, clothing, sealing, studying etc.

iii)  Psychological causes such as unsatisfied needs for food, clothing, seating and studying.

iv)  Social causes such as problems of adolescence and unsatisfied need for self-actualization.

V) Instructional causes such as rigid classroom climate and unsuitable characteristics of teachers.

2. There ar: ways to overcome each cause of discipline.

Physical causes can be overcome by identification and providing special education. Physiological
causes can be overcome by organizing programmes to satisfy basic needs of pupils. Psychological
causes can be overcome to an 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 organizing
support with pupils.
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UNIT 3 PROCEDURE OF CLASSROOM MANAGEMENT
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3.0 OBJECTIVES

Better classroom management is very essential for effective teaching. Inorder to mange classroom
activities in an effective manner maintaining discipline is essential. Certain guidelines and practice of
discipline developing activities arc helpful to maintain discipline in the classroom and thercby to have a
better managed class.

At the end of this unit you will be able to.

interpret the guidelines for better classroom management.
apply these guidelines in teaching.

identifying the discipline developing activities.

identify criteria to select discipline developing activities.
Apply the discipline developping activitics.

* X X ¥ *

3.1 INTRODUCTION

management of classroom activities is a headache to many of us. Both beginncrs and experienced
teachers may have confronted with discipline problems in their professional life. Usually we are trying 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 this unit we will discuss certain
general guidelines for better classtoom 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 aspects of classroom management in ctail. Now lct us discuss the
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guidclines which help us for better management of classroom activitics. The guide lines are discussed in
dctail as follows.

3.2.1 Eliminations of physical distractions

Here physical distractions means the physical characteristics of classroom such as acretion, lighting
temperature and scating which are not properly arranged. The classroom would be arranged in such a
way (o get enough ageretion, lighting and seating facilitics. The chalk board would be placed .n such a
manncr to avoid glare on it. Furniture should be placed in 2 manner to avoid a congestive nat: re to the
classroom. You have eliminate these physical distractions to your classroom, before you are going to
teach.

3.2.2 Treat students with respect

You know that, what Mahatma Gandhi said is "Child is the father of the man” In present day
teaching, we must give more importance to pupils. In the development of discipline you should uct 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 shouid
give enough opportunity to your pupils to take part in organizing and executing activities. U they are
involved in such activities, thcy will be more intercsted in learning, Holding of responsibilitics in this
way will help your students to attain the final stage of development of discipline, that is self-dircction.

Suppose for example, you are going to teach parts of flower. You could ask your students to
bring different types of flowers to the classroom. Then ask them to scparate the different parts of flowers.
Then ask them to compare the parts of different 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 achievement from him. Your students
should know about your expectations on them. Knowledge of this cxpectations will prompt yous students
for more learning. These expectations will help your children to be disciplined.

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 co-operation
of your students to cater to the intrest of pupils. This will also help you to cater to individual differences
as different 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
ore effectively, by using procedures such as lecture, narration, discussion, experimentation uad, ficld
tudy. Such type of multiple procedure are helpful to maintain classroom discipline.

.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 cagerness to have the
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knowledge of result. So you have (0 give immediale and approprimc feed !*zwk lo your students ,?;frmdl,-c,;‘,
questioning that questioning in between the lesson relating 1o dlITcrclnl objcctives of the lesson wi ‘p:\\ :\:
feedback to your students. I you arc not asking pcriodicul‘qucsllons, your slu'dcn‘ls \\(?nfld lhrm. l‘ n
Icarning of the particular arca is nol nccessary. So be carcful about your questioning,. 'l hp pcrnoim.a
questioning prompt your pupils to be atientive in the class room, as they may Ija\'c a question posad 1
them at any time. Naturally, this will reduce problems of indisciplinc 10 a ccrtain extent.

3.2.7 Provision of Positive Reinforcement

Positive reinforcement, is known to you. In simple terms it is rewards. Usually we tcachers ts
to highlight the errors made by children . Actually it is an incorrect way, though we mean it for the £00°
of the children. Say for example Rajesh is a tenth standard student, who is good in mathematics. But ir
the half yearly examination he got only forty marks out of fifly in mathematics. Both the teacher anc
parcnts scolded him for his mistakes. But no body cared for his achicvements. This shocked him deeply
and he got only minimum marks required for a pass in mathematics in the next test.

From this examplc you could scc he importance of positive reinforcement, or reward or praise
Certainly simple praising will encourage your pupils generally for learniig more cllectively. So try (4
provide positive rewards as and when required. This will minimize your cfforts considerably for reducin,
discipline problems.

3.2.8. Teacher must be consistent

It is said that an intclligent student can rate a teacher with in the first ten minutes of his very firs
class. So, be vigilant in classrooms, because our pupils are more advanced in many respects then us. Yo
know that one could build up a good image through months or ycars tong strenuous, effort, but ever
thing can collapsc with in a moment or two. So, a tcacher must be consistent in his thought and action
If pupils know that you arc saying onc thing and doing anothcr thing, they will not respect you an
disciplinc problems will cmerge soon. So try to be morge consistent, it helps you 1o enjoy teaching,

3.2,9. Develop peer acceptance

You know that peer acceptance is one of the important factor in th: life of individuals, especially
adolescents, usually a teacher can win the respect and approval of majority of pupils in a classroom. At
intelligent teacher is able to redircct pupils towards Icarning with the help of his peers. Say for examplc
Jose is class teacher of XB class. Majority of pupils respect him, but some of them arc not in good term
with him. One day he announced in the class that they needed a ¢lass Ieader and who would be the bes!
choice. As planncd carlicr most ol the students approved Ramesh as their leader. Onee he became leader
Ramesh became a well disciplined student.

From this example we can sce that peer approval has vital impcrtance in avoiding or solving
discipline problems. So remembcr that once majority of students arc with vou, you could bring all of then
towards you using certain tactics and be able (o avoid problems in classrooms.

3.2.10. Training for pupils

In many occasions of your tecaching life, you might have seen that pupils work disorderly. Wha
can you do at these times ? You should give nccessary training for students. Say for example it is the time
for morning assembly and your students arc going for asscmbly in zig zag manner and talking to cacl.
other. What will you do 7 You can call them back and ask them to go in a straight line without makin~
any noisc. You should also give training in this regard. Like wisc you could train them at proper
occasions Lo avoid gencrating problems. But at times we may have to usc punishment, Punishment is the
last resort maintaining discipline. Instcad of punishment you should give anc more chance to the pupil
which will help him to develop his behavior through training. So you shoaid design your teaching plar
in such a way (o avoid discipline problems.
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Check your progress 1.

Explain briefly the guidelines for better classroom management.

Notes : a) Space is given for your answer
b Compare your answer with the one given at the end of this unit.

...........................................................................................................................................................
..........................................................................................................................................................
.........................................................................................................................................................
........................................................................................................................................................

3.3 DISCIPLINE DEVELOPING ACTIVITIES

Pupils with discipline problems can be scen in any classroom. So, it is essential for you to know
some of the discipline developing activities that arc 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 activities.

3.3.1. Model of discipline Developing Activities

These include individual and group activities for diffcrent duration. Some of the activitics are
discussed as follows.

1. Construction of Notice Board and Bullettin board

This will be an excellent and time consuming activity. While making these your pupils will have
to work cooperatively and logically.

2. Design posters, collect pictures and news clips.

This is another uscful activity that can follow the first activity. You should ask your pupils to
design posters on sclccted topics and to collect pictures and news clips related to the given topic. Say for
example you may give topics such as pollution, dcforestation, health and sanitation, animal conscrvation
etc.

3. Preparation of learning aids
You have to prepare different Icarning aids as per the content 1o be taught. You can scck the

~articipation 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.
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4 Preparation and maintcnance of accessory learning aids

Preparation and maintaining of accessory Icarning aids such 1s aquarium, (crrarium, greer
house and vegetable garden is a very effective discipline developing activity.

5. Develop working plan for field study

You know that ficld study is an essential part of biology teaching. In order to conduct effective
field study, it is essential to develop suitable plan of action. You should ask your pupils to make a lis} ol
places to where ficld trips can be conducted. You can also dircct them to develop working plan for ficle
trip 1o cach of such sclected places.

6. Framing of questions

You should ask your pupils to frame questions, on sclected topics, preferably on  (he lessons
which are already complicated. This will help them to lcarning more mcaningfully and casily.

7 Preparation of handwritten magavines

Preparation of handwritten magazines is essentially a very good activity leading towards th
proper development of discipline. You can suggest one subject for each edition or allow your students (¢
propose one. You may edit the articles and the writing should be assigned to pupils having gooc
handwriting,

8. ‘ Organimtion of peer teaching

You might have hcard of peer teaching, Tt is a very good activity to foster discipling in your
classrooms. A group of students are selected in advance and assigned with teaching of certain topics,
either to groups or to individual as per the toughness of the lesson. This will help to increasc the interest
of students in learning and help them to clarify many of their doubts.

9. Voluntary activities

It is proved that voluntary activitics will help to develop discipline to a greater extent. You know
that a variety of voluntary activities can be organized in your schools with the help of students. Some of
such activities are organizing sports, celcbration of important national days, ¢leaning school surroundings.
play ground or garden ctc. during special occasions help to foster service mindedness in children,

These are the some of the major discipline development activitics. You can develop such activitics
asper the needs of your pupils. While adopting these activities you could consider the following as the
criteria for organizing discipline developing activitics. Before seeing that, et us have a check of what we
have learned so far.

Check Yyour progress 2.

Make a list of discipline developing activities ? Describe briefly how do they help to develop discipline
?

Notes : . a) Space is given for your ansiwer
b) Compare your answer with the one given at the end of this unit.

.........................................................................................................................................................
...........................................................................................................................................................



..........................................................................................................................................................
...........................................................................................................................................................

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 selecting discipline developing activitics. They are activitics should be “tructured,
activities should be according to interest, numbcer of students and toughness of activity, activitics should
be relevant and the result of the activity should be scen. Now lct us sce those criteria onc by onc.

1. Activities should be structured

Structuring means planning almost all activities upto the completion of activity mcant for
development of discipline. Structuring is very important, because we were dealing with pupils need to
develop discipline. So the activities provided should be 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 Jiscussion
on it and to frame 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 nceded to work on a given activity depends on the toughness of the
activity. Too many students on a simple activity and very few students on a tough activity wili not scrve
the purpose of the activity. So the number of pupils per activity should be determined. Say for example
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,
determining transport facilities, objectives of the trip arrangement of food and collection of naterials.
The question framing activity discussed above can even be assigned as individual work also.

So, you should take care of the number of students needed to work on cach activity before students
are exposed to various activitics.

3. Activity should be according to the interest

You know that certain children do not like certain activity. So whilc assigning the activitics, you
should taken the interest of children into consideration. It is very easy for you to know the intcrest 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 sclecting an activity you should Mach the
relevancy of the activity with the ability and the level of your pupils. Activities which are irrclevant 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
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arious aspects of daily life. Here while your pupils seleet an
activity you assign it, the lermination point would bc morc plcasurablc and rewarding, 11 they can sce l{:e
result of their work and get appreciation from others about \ha\‘work. Say for cxample, )()ur‘pupyl‘ s
preparc and maintain an aquarium in the classroom. Naturally pup.ﬂs from qlhcr classes and tcachers wili
come and observe it. This will be the greatest reward for your pupils and this cncourage them to do more
complicated activitics in future lifc.

mercly confined to cxaminations, but with v

These are the various crifcria or morc points 10 be considered by you, while you are sclecting a
discipline developing activity.

Check your progress 2.
Describe briefly the important criteria for selecting discipline developing activities.

Notes a) Space is given for your answer
h) Compare your answer with the one given at the end of this unit.

3.4 LET US SUM UP

‘In this unit we have discussed certain guidelines for betier classroom management discipline
dg\'cloplng activitics ar d criteria for sclecting discipline developing activities/. ''he major points of our
discussion can be sum¢ -ariz. d as follows.

1) The major gui. lclines for classroom management arc as follows -
a) climinate physical distractions

b) tcat students with respect

c) seek students help in organizing learning activitics

d saintain expectation of students.

€) use the variety of instructional procedure.

N provision of appropriatc feed back.

2) provision of positive rcinforcement.

h) teacher must be consisicent

1) develop peer acceptance

» training for pupils.

m Some discipline developing activities are helpful in maintaining discipline.

The major activities are :-

I. Make notice board and bulletin board
2 Make posters collect pictures and new clips.
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Preparation of learning aids

preparation of and maintaining accessory learning aids.
Devclop working plan for ficld study.

Compose questions.

Prcparation of hand writtcn magazincs.

Organize peer tcaching and

Voluntary activitics.

There are certain criteria for selecting disciplinc developing activitics, they are

Activities should be structured to get optimum results.

Number of students required to work per activity should be pre-determined.

Activities should be according to the interest of child.

Activity should be relevant to the age and ability of pupils.

Children should get the result of their activity, which will help to encourage them greatly,

Check your progress - Possible answers

1.

)
i)
iii)
iv)
v)
vi)
vii)
viii)
ix)

i

iii)
iv)

vi)
vii}
viii)
ix)

i)
iii)
iv)
)

Guidelines for better classroom management are as follows.

Elimination of physical distractions.

Treat students with respect.

Seek students help in organizing learning activities.
Maintain expectations on students.

Use a variety of instructional procedure.

Provision of appropriate feed back.

Provision of positive re-inforcement.

Teacher must be consistent.

Develop peer acceptance.

Training for pupils

Major discipline developing activities are as follows :-

Construction of notice board & bulletin Board

Design posters, collect pictures and newsclips.
Preparation of learning aids

Preparation and maintenance of accessory learning aids
Develop working pla.: for field study

Framing of questior s

Preparation of hand vritten magazines.

Organization of peer teaching.

Voluntary activities.

The following criteri 1 should be taken into consideration while you use discipline developing
activities.

Activities should be : tructured.

Number of students s hould work on the activity is determined by the toughness of i he activity.
Activities should be ..ccording to the interest of the child.

Activities should be rclevant asper the age level and ability of children.

Children should get /he result of the activity soon after its completion.
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ASSIGNMENT QUESTION

Hlustrate an ideal way of managing the clussroom by arrangin, its aspects in an appropriate

nmanner.

Note  : a) No space is given for your answer So you should prepare your answer in separat
sheets. '

SOURCES

Hurlock E.B. (1973) Adolescents Development. London's Mc¢ Graw Hill,

Goldman, L, (1978). Research Methads for councellors. New York John Wiley & Sons,
Reilly, R.R. & Lewis, E.L. (1983), Fducational Psvcology. Canada: Collier Mac Millan,
Ross, A.O. (1977), Learning Disability New York: M¢ Graw Hill,

Tanner L.N. (1978) Class room Discipline, New York : Holt Rinehart & Winsten,
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"APPENDIX VILA

Achievement Test - I

Sec. A
Each question carries 20 Marks. Max. Marks: 100
Answer each in about 1000 words. Time: 3 Hrs.

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
¢) Biologial Science inquiry model
d) Cognitive Growth model.
e) Group Investigation model
f) Mastery learning model
Briefly discuss how different media and materials are useful for biology
instruction at Secondary level.
Sec. B

Ans;ér each in about 100 words.

Each question carries 5 Marks.
Discuss the major principles for analysing pedagogy.
How will you, develop a resource unit? Bring out its relation with unit

planning.



S~

10.

11.

13.

14.

'

Which are the major extended curricular activities useful 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 teaching
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 will 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 approprate conteﬁt for the model illustrated -
Syntax - Description with detailed activities in each phase -
Social system -
Principles of reaction -
Support system -

Effects of the lesson =

&)

Different media and materials - listing -
i) Lab - organise curricular & extended curricular
activities : -
1) Learning aids - visual, auditory, Audio v?sual -
Help mastery, Sustainment & active learning -
1ii) Accessory Learning aids - Museum, Aquarium,
terrarium, green house - Learning of life processes -
iv) Community resources - Provide practical knowledge
in real life setting .
v) Extended curricular Activities - Science club,

Science fair, Quiz, Field trip & projects.Help

Marks

38

10

38

-------
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further learning and application of already learned

material - 3
vi) Resource Unit - Give the basis for teaching unit - 3
Principles - Meta cognition, Identification of teaching 1/2 marks
strategies, content analysis, identification of attributes, for each

: . L Frimciple

Exemplar planning, Identification of problematic principle
situations, mediator planning, Anticipation of 1 mark for
possible errors & preventive measures. discussion

Steps in Resource unit - Collection of data, preparation of materials,
and organisation of materials 4
Resource unit - source for teaching unit. 1=35

Activities - Science club, Science exhibition, Science quiz, Field trip &

Science projects. 1
4 =35
Plan Name of Timeto Purpose Inclusions Finance
Activity conduct
Material resources and human resources 2

Survey of resources, Alphabetical list of utilisable

resources, Area map, permission procedure 3
Expository organizer - Unfamiliar material in a deductive
manner 211

Comparative organizer - New concept presented on a comparative
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10.

11

basis with familiar material 212
Learing almost all parts completely through a time span,

which is individual specific. Amount of time required for learning

given material 5
Plan for a year or more. 1 mark for
Help to realise existing facilities each point

identify additional requirements, determine strategies
of instruction & evaluation, develop accessory learning
materials, manage the class room activities.

The following points are essential for preparing a lesson plan.

Identification of objectives, Determination of previous 1/2 mark
knowledge, determine content outline, selection of for each
instructional methods, determine leaming.activities, point
selection of materials and resources and selection of 112 for
evaluation procedure. discussion
Activities in unit planning. 1 mark
Stating the objéctives, outline of content, determining for each

learning activities, determine instructional and evaluation  point
procedure.

Long term planning - Explore total facilities and requirement

of an institution for an year. Essential for the progress of whole

institution. 212
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13.

14.

Short term planning - Unit & lesson Planning - Eésential for
proper learning of each lesson of all subjects. According to the
need of pupils at different levels. PAY,
Pedagogical analysis - Bringsout essentiai elements of the
content, process of concept formation, applications of hidden
concepts and promotes mastery learning 212

Content anaysis - involves analysis to know new terms, facts,

Principles and processes. PAY
Reception leamning - Labelled examples are given, then
to label unlabelled egs. 212

Selection learning - Unlabelled examples are given -

students should identify attributes and identify the concept 212
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Achievement Test II

Max. Marks : 100
Time : 3 Hrs.
Sec. A
Answer Each question in about 1000 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.
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 Marks.
Compare between the stages of cognitive development and the stages
of development of discipline.
Briefly discuss the major discipline developing activities. How do
these activities help in class room management.
Bring out the significance of evaluation in education. Point out the
major techniques and tools of evaluation necessary for teaching biology

at secondary level.



10.

11.

Develop a rating scale for 8th standard pupils to understand their
nature of attention in class room activities.

Point out the advantages of preparing a blue print for an achievement
test.

The following grade points are awarded for a pupil in different

subjects. Find out his grade point for the examination.

Subject Grade Points
Malayalam 421
English 2.84
Hindi 431
Social Science 4.13
Basic Science 4.01
Mathematics 35

How can you diagnose the weaknesses in learning of a content ?
Explain briefly, how you will organise remedial teaching for the same.
Discuss the need of self-evaluation in the light of characteristics of
outstanding teachers.

Which are the major observational techniques of evaluation ? How do
they differ from self reporting techniques ?
Briefly discuss the major implications of cogniti;ns development to class

room learning.



13.

14,

Who are exceptional children ? How should you deal with exceptional
children ?

How will you overcome indiscipline problems in your classroom ?



o

APPENDIX VIILB

Scoring Scheme of Achievement Test II

Characteristics of Adolescents. 212 marks
fes
1) Role confusion ii) Openness iii) Needs for each point

attention getting, independence and achievement.
iv) Biological growth aﬁd appearance of secondary
sexual characteristics
Class room ‘climate - To create a productive climate 2 marks for
following points are essential. each point
1) Degree of formality ii) Flexibility and structure of
class 1i1) Anxiety and teacher control iv) know oneself,
know students, and their past experiences.
v) Activities in the class room.

Steps in conducting a case study

1) Collection of information 5 marks
11) Formulation of hypothesis each point

iii) Design and try out of remedial programme
iv) Evaluation of outcome.
Stages of cognitive development - 4 stages - Sensori motor

period, pre-operational period, concrete operational, and

38}

formal operational.

o

Stages of development of discipline - 3 stages
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Basic discipliﬁary stage -

Constructive stage -

Generative stage -
Discussion of the parallel development of cogniticn and discipline. 1.
Discipline developing activities are
Construction of notice board & Bullettin board, Design posters,

Collect pictures and news clips, preparation of leaming aids, 212

* Preparation and maintenance of accessory learing aids, develop

working plan for field study, Framing of questions, preparation of hand
written magazines, organisation of peer teaching and voluntary
activities.

These activities provide opportunities for the development of 212
discipline. Help to develop initiative, self control, self-expression and
self direction.

Evaluation judges which all objectives are achieved and how far

achieved. Nature of behavioural changes can be realised. Help to

direct instruction. ’ 2

Achievement testing - Achievement test
Self-reporting techniques - Inventery, questicnnaire,
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Obser\}ational check list,

Observational techniques

Rating scale, situational tests,

Aneedotal records.

Miscellaneous techm'qpes Records & documents, interview
sociometry, Guess who technique
Social distance scale

Case study - All tools

Diagnostic testing - Diagnostic test 3

A five point scale serves this purpose

i) How much attentive was in the class
i) How was participation in classroom activities

11) How was responses in the class

W

iv) How was answers for review questions
Preparation of blue print help to give weightage to objectives, content,

type of questions,and to difficulty level. This will help to test the level

of achievement. 5

Total grade point =

421 +284+431+4.13+4.01+35 = 23.00 =3.83. 5
6 6

After administering diagnostic test, prepare diagnostic chart which

provide information and weaknesses. 212



10.

11.

13.

Remedial teaching - includes planning, identify areas of difficulty and
its nature and type. Then design remedial programme - Evaluation of
the effectiveness of programme. 212
Self evaluation is necessary for assessment of individual improvement,
professional development and school improvement. 212
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.

Observational techniques - Observational check fist, 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. 212
Implications - Teaching cater to needs of children at different stages,
providing more experiments and acﬁvities, Instructional methods
according to children. ~ 5
Child deviating from average or normal. It includes gifted, backward,
mentally retarded, mentally ill, physically handicapped and learning

disabled. 3
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14.

Identify the nature of deviation. Employ speciél instructional

methods. ) 2

The causes of indiscipline are physical, physiological, psychological,

social and instructional.

In order to overcome the causes of indiscipline the following

activities are helpful. 1 mark for
a) Speical care is given to pupils having indiscipline.  each point
b) Programmes to satisfy basic needs.

) 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. AYISHABL. T.C.,

Reader in Education,
Dept. of Education,
University of Calicut.

BAIJU. K. NATH,

Research Fellow,
Dept. of Education,
University of Calicut.
1997.
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 ( v ) marks for appropriate responses. Briefly write down

your suggestions wherever necessary.

L 1. Name
2. Sex : Male/Female

3. Age : Year Month



3.a)

b)

Educational Qualifications
Experience as HSA
Name of the School
Location of School ; Rural/Urban
Is the self instructional material (SIM) helpful to fulfill your
needs ?

Yes/No.
Is the content in the self instructional material (SIM) relevant
for your teaching ?

Yes/No.

Is the content presented in adequate depth of knowledge ?

Yes/No.
If no, does the material involve only known content ?

Yes/No.
Are the objectives stated in simple, and clear form ?

Yes/No.

The number of objectives in each unit a.re;‘
Exess/Adequate/Inadequate.
The arrangement of content is suitable for the realisation of

objectives.

Agree/undecided/disagree.



b)

8.a)

b)

9. a)

b)

10.

11.

7.a) Is the content given in each section adequate for the realisation

of the objective?
Yes/No.
If no, specify the changes required
Is the information presented in the material correct ?
Yes/No.
If no, specify the points where changes are required
Are you interested in learning the material ?
Yes/No.

If not interested, specify reasons
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Are the activities and exercises given in the material interesting ?

Yes/No.

The units of the material are ;

Lengthy/of adequate length/too short.

12. a) The introduction of each unit deals with known facts

Yes/No.



b) If no, specify the units where changes are required

13.  The exercises given are useful and interesting

Agree/Undecided/disagree.
14.  The application type questions in the material help to sustain interest
Yes/No.
15.  The cover page is attractive and motivating
Agree/Undecided/Disagree
16. a) Do you think that dividing the whole content of the SIM to the seven

blocks concerned is suitable ?

Yes/No.
b) If no, what changes do you prefer ?
17. a) Is dividing those blocks to the units concerned appropriate ?
Yes/No.
b) Ifno, what changes do you suggest ? (Specify units)
18. a) The units are arranged in sequential order
Yes/No.



b) If change in order of the units required specify the order.
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19. a) Is continuity of the content maintained when the Blocks and Units are

sequenced
Yes/No.
b) If no, specify where the continuity is lacking
20. a) Are the sections in a unit linked properly ?
Yes/No.

b) Ifno, specify the points where changes required

_______________________________________________

21. 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 Clarity/Moderate Clarity/Not Clear.

b) If not clear, specify the changes required,



23.

24.

25,

26.

27. a)

b)

30.
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Familiar words are used for explanation of the content

Agree/Undecided/Disagree

Explanations are given in short small sentences

Agree/Undecided/Disagree
Examples given are useful

Agree/Undecided/Disagree
Diagrams given are simple and clear

Agree/Undecided/Disagree
The style of presentation is abpropriate

Agree/Undecided/Disagree

If any change is required please specify

The media selected for the self-learning material are appropriate
Agree/Undecided/Disagree
The material is presented in personalised style
Agree/Undecided/Disagree
The explanations proceed from known to unknown

Yes/No.



31. a)

b)

I
NS

33.

34. a)

b)

35.

36.

37.

Is the structure of the material useful for self learning
Yes/No.
If no, what changes are required? (Specify)

Learning Activities provided in the material are

Sufficient/Insufficient/Excess

Are the learning activities relevant for learning the content 2

Yes/No.

Are the learning activities arranged at suitable places of the material ?

Yes/No.

If no, specify the changes required.

Are the Learning Activities thought provoking ?
Yes/No.
Are the self check questions appropriate to check the objectives

selected?

Yes/No.
Do the self check questions ask you to apply the new information given

to you?

Yes/No.



38.

39.2)

b)

40.

41. a)

b)

43.

44,
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The self check questions are Qf appropriate difﬁculty.
Very easy/Very vdifﬁcu@t.
The directions given in learning activities and self check questions a;e
appropriate.
Agree/Undecided/Disagree

If disagree mention the changes required.
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The assignment questions are of appropriate difficulty.

Easy/Confusing/Difficult

Are the assignment questions appropriate ?

Yes/No.

If no, what are the changes required ?

Are the assignment questions thought provoking ?

¥es/No.
Do the assignment questions demand information from the block as a

whole than from individual units?

Yes/No.
Are the explanations given in the content related with your

experiences ? Yes/No.
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45.

46.

47.

48.

49.

50.

51.

53.

The explanations given are directly linked with daily life.
Agree/Undecided/Disagree
Does the material utilise knowledge of everyday life at the appropriate

places ?

Yes/No.
Does it make use of the information given in previous units or sections
while presenting new information ?

Yes/No.
Questions given in the content are useful for easy memorisation.

Yes/No.
The summaries given are helpful for memorising the content.

Yes/No.
The self-check questions are useful for memorising the content.

Yes/No.
The possible answers given are adequate for memorisation of content.

Yes/No.

Adequate number of illustrations and explanations are provided to

enable memorisation.

Yes/No.
The whole material is meaningfully presented to help easy
memorisation of content.

Yes/No.



54.  The application type questions help for transférring the knowledge
- gathered to new situations.
Yes/No.
55.  Provision is given in the material for
I) identification of similar situations in own life.
Yes/No.
i1) using the knowledge in building similar examples.
Yes/No.
56. Do you get knowledge of your progress immediately through this
materials ?
Yes/No.
57. Do the posssible answers provide enough feed back about the
progress in  your learning ?
Yes/No.
58.  The ‘let us sum up’ section provides enough feed back.
Yes/No.
59. Do the self check questions provide adequate feed back.
Yes/No.
60.  The assignment questions &re useful to get an overall idea presented in
each block
Yes/No.
61. a) The references given in the material are adequate. Yes/No.



62.3)

64. a)

b)

65.

66.

67.

S

A

Does the typrography of the material give a quidance for proper
learning.

Yes/No.
Does the numbering of headings in the material help you to study
eastly ?

Yes/No.
The nature of heading and sub headings are appropnate.

Yes/No.
If inappropriate specify the changes you prefer
The introduction section gives a guidance to learn each unit.

Yes/No..

Does the material provide answer for the probable doubts arising while
reading it ?
Yes/No.

The cross references given in the material are appropriate.

Yes/No.
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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 ?
Yes/No.
b) If no, specify the changes required.
70. a) Are the diagrams correct ?
Yes/No.
b) Ifno, point out the mistakes ?
71. a) Are the diagrams/figures/tables directly linked to the content by direct :
references. |
Yes/No.
b) If no, specify the changes required.
72. a) The size and shape of the SIM is appropriate.
Yes/No.

b)

If inappropriate specify the changes required.
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73. a) The binding of the book helps for easy handling of the booic.

Yes/No.
b) Ifno, mention the required éhanges.
74.  The paper used for printihg the matenal is of good quality.
Yes/No.
75.  The audio cassette is properly attached with the print material.
Yes/No.
76. a) The number of words per sentences in the SIM is adequate.
Yes/No.
b) If no, specify the required changes.
77.  The size of the type helps for easy reading.
Yes/No.
78. There is sufficient space in between lines.
Yes/No.
79.  The marginal space at four sides are adequate.
Yes/No.

S
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80.

81.

83.

84.

85.

86.

87.

88.

*\-))

The audio cassette is of gooed quality

Yes/No.
Is the content in the audio cassette illustrating the respective teaching
model correctly ?

Yes/No.
Is the cassette propefly audible?

Yes/No.
Is the time used for each lesson adequate for the understanding of the
model ?

Yes/No.
Has the oral presentation maintained the sequence of steps in each
model ?

Yes/No.
Is there unnecessary pauses in the oral presentation in the cassette ?

Yes/No.

Are the voices of teacher and different students in the cassettes

distinguishable ?

Yes/No.
Is the pronounciation in the cassette correct.

Yes/No.
Does the cassette contain unwanted noises ?

Yes/No.



89.

90.

91.

Any other defect ? (Speqify)
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Which units in the material do you like best? Give reasons also, (Write

Block No. 2 Unit Nos.)
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Which units should be changed ? Mark the parts of units where

changes are required.

Block No. Unit No. Section Change that you desire  Reason for
change

- - - - - - - - = = = - = e == e = ow o= - o e =



93.  Which units do not contain adequate information specify where the
inadequacy ?

e e m m o mm E e m W B e o e m w e m w E e e W e SR e e e e W o a e e

94.  Which units consist of excess of information. Specify with regard to

what the excess information is ?
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95.  Write the Unit numbers in appropriate places. With block numbers
(As Bl1, Ul, 2, 3, etc)

The Untit was
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