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the corrcct procedure and algorithm. Then students work 

individually on practice exercises. However reasonable this approach 

may appear, numerous research studies (Schoenfeld, 1992) have 

shown that such mathematics instruction can leave students with 

imperfect understanding and flawed beliefs about mathematics. 

When student's activity is limited to imitating the technique 

prescribed by the teacher, they can create the appearance of 

mathematical competence by simply memorizing and reproducing 

the correct way to manipulate symbols. They may even to believe 

that producing the correct form is more important than making 

sense of what they are doing. 

The teacher's ignorance regarding teaching mathematics is 

another major cause of backwardness in mathematics. Teachers in 

many cases never learn to teach. Their college and university 

preparations had turned them into absorbers of pre-digested 

information. Tkey had not been encouraged or trained to learn or 

create mathema;:ics by themselves. They had been trained to accept 

what was offered to them and not to question the criteria underlying 

the selection and method of presentation of the materials. 7'5ey had 

., not learned to view mathematics as an ongoing activity. 

An effective pedagogy has to be developed and which enable to 

overcome the difficulties in the field of mathematics teaching and 

learning. Such a reformation agenda should reflect the educational 



conditions that will help the students to learn to think 

mathematically. In such a reformation agenda, we can employ socio- 

y l t u r a l  theory. A socio-cultural perspective considers mathematics 

not as a closed body of depersonalized, decontextualized and interest 

free knowledge to be delivered or transmitted by a knowing teacher, 

but as a socio-cultural artifact with different representations in 

different comm~.nities. 

Any knowledge is a common representation system and not an 

interpretive and subjective one. So knowledge is teachable even it is 

acquired individually by each learner. The researches on cognition 

in different cultural and social practices proved the claim that 

knowledge is cu .turally and socially situated. This is true in the case 

of mathematical knowledge also (Nunes, Schlieman et. al., 1993; 

Saxe, 199 1). In the socio-cultural approach, classroom interactions 

and social practices replaced individual construction of knowledge. 

The 1990s were marked by the influence of this school of thought 

advocated by the Soviet psychologist L.S. Vygotsky. Naturally the 

mathematics educators were also interested in the theory put forth 

by Vygotsky and efforts were made to make use of the aspects in the 

theory to improve the existing mathematics education. 

This new approach challenges the assumption that children 

can and should learn mathematical skills in school which they will 
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be able to appl j  in the real world and in the work place. But actually 

mathematics a ~ p e a r s  essentially abstract to the learners because 

mathematical slcills are usually taught away from the contexts and 

social settings. The aim of mathematics teaching accortlin,: to th i s  

aspect is to enable children to become mathematicians in the 

., classroon~s. Tf.e developments in mathematics teaching in UK and 

USA in the past two decades promoted this aim (Bernstein, 1996). In 

Australia, this reformist school of mathematics aim the collaborative 

learning and communication skills, the development of problem 

solving capacity and the experiences of actual processes (conjectures, 

generalizations, proofs and refutations) through which mathematics 

develops. 

In the United States, NCTM (National Council for Teachers of 

Mathematics) has set new goals for student's learning including the 

need to develop reasoning and problem solving, to learn to 

communicate mathematically and to work in collaboration as well as 

individually (NCTM, 1989, 199 1). The reformation movement 

followed by the new perspective has also promoted the notions of 

communication, collaborative interaction and group problem solving. 

Its goals and practices stands in contrast to those of traditional 

instruction. 

According to social constructivism, culture and social 

interaction are very important in cognitive development. Social 





be considered as a miniature society and opportunities should be 

there for conversation, exchange of ideas, demonstrations, 

explanations, joint activity, discussions etc. Adoption of Vygotslcy's 

socio-cultural theory into classroom practices provide an~pl( :  

opportunities for the students to become successful social beings. 

Therefore it is relevant to take Vygotsky's socio-cultural theory 

to frame a mathematical pedagogy for our classrooms. So the 

investigator selected the problem "Development of a n  instructional 

strategy based on Vygotsky's approach for teaching basic 

mathematical concepts a t  the primary level". 

1.2. STATEMENT OF THE PROBLEM 

The instructional design of mathematics education is 

constantly in a state reconstruction. The ,  twenty first century 

demands a new mathematical methodology which should reflect the 

surrounding culture. Human beings are basically not isolated but 

social in nature. So growth, development and learning hap;,en only 

in a social setting. Therefore an instructional design underlying the 

socio-cultural theory advocated by Vygotsky will be appropriate for 

the contemporary mathematics classrooms. Hence the title of the 

problem is ste.ted as "DEVELOPMENT OF AN INSTRUCTIONAL 

STRATEGY BASED ON VYGOTSKY'S APPROACH FOR TEACHING 

BASIC MATHEMATICAL CONCEPTS AT THE PRIMARY LEVEL,". 
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1.3. OPERATIONAL DEFINITIONS OF KEY TERMS 

The key terms in the title that need clarification are given 

below. 

1. Development: According to Good (1 973), development is an 

extension of basic or applied research through which the laboratory 

findings are reduced to practice. For the present study it means that 

= knowledge gathered by analyzing Vygotsky's theories are practically 

applied in the preparation of the instructional strategy. 

2. Instructional Strategy: The term instructional strategy 

stands for a method or a technique of teaching. Here it means a plan 

or a structure containing a collection of interrelated components that 

are designed to attain achievement in basic mathematical concepts. 

3. Vygotsky's approach: In the present study Vygotsky's 

approach means his theories of learning and development used for 

preparing the instructional strategy. 

4. Basic mathematical  concepts:  It refers to those concepts 

which are basic for the mastery of the subject, mathematics. 

5. Primary level: Any school which comes under the DPI 

(Director of Public Instruction) of Kerala State for pupils hming age 

range from 5 to 12. It is divided into two sections- Lower Primary 

(LP) and Upper Primary (UP). The LP section contains pupils having 



age range from 5 to 9 i.e., standard I to IV. The UP section comprises 

of pupils having age range from 10 to 12 i.e., standards V to VII. In 

the present study only government and aided schools are taken. The 

investigator selected only the UP section for the present study. 

1.4 VARIABLES SELECTED FOR THE STUDY 

The independent variables, dependent variable and extraneous 

variable of the present study are the following. 

1. Independent Variables: The independent variables selected 

for the present study are the two methods of teaching the basic 

mathematical concepts at  standards V, V1 and VII. One method is 

the newly dt:veloped instructional strategy and the other, 

conventional method of teaching. 

2. Dependent Variable: The dependent variable selected for the 
. a  

present study i:; Achievement in the selected mathematical concepts 

for standards 17, VI, and VII. They are measured by Achievement 

tests for the concerned concepts (post tests). 

3. Extraneous Variable: The extraneous variable in the present 

study is the initial status of students in terms of Achievement in the 

selected basic mathematical concepts. It is measured by the 

Achievement tests for the concerned concepts (pre-tests). 



1.5. OBJECTIVES 

The objectives of the present study are 

1. To devel3p instructional strategies based on Vygotsky's 

approach for teaching the selected basic mathematical 

concepts. 

2. To validate the effectiveness of the developed instructional 

strategies. 

The hypothesis formulated for the present study is 

1. The developed Instructional Strategies for teaching the selected 

basic mathematical concepts are more effective than the 

existing Conventional Method of teaching mathematics at  the 

primary level. 

1.7. SCOPE AND LIMITATIONS OF THE STUDY 

A s  a mathematics teacher, the investigator has personal 

experience that students learn mathematics in an automatic way in 

the classrooms. They mechanically memorize formulas and solve 

problems by assigning values to the symbols in the formula. A t  the 

practice session, this method is satisfactory. But in the initial stage 

of understanding a new concept, this method is not desirable. They 



should make sense in the new concept by joint activity with peers 

and the teacher. Then the joint or collaborative learning processes 
. , 

and the interactions are transformed into mental process which 

enable them to use the concept when a new problem arises. 

Therefore it is appropriate to take Vygotsky's socio-cultural theory to 

frame a mathematics pedagogy for our classrooms. So the 

investigator selected the problem "Development of an  instructional 

strategy based on Vygotsky's approach for teaching the basic 

mathematical concepts at  the primary level". 

The investigator hopes that the new instructional strstegy will 

help mathematics teachers to overcome the difficulties in teaching 

the basic mathematical concepts in the upper primary level. The 

strategy will help students to grasp the basic concepts of 

mathematics meaningfully and that understanding will be :m asset 

to them in their future education and life. 

The investigator expects that the outcome of the present study 

will help the resource persons and experts in the fields of educational 

planning and development to adopt it as an effective approach for 

teaching mathematics. The investigator hopes that this inve:stigation 

will help the future researchers to conduct studies in the related 

fields. 
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In spite of all the precautions taken u p  in developing thr 

instructional strategy and validation of the strategy, certain 

limitations are there in the present study which are inevitable in the 

case of a study of this type. J 

The limitations include: 

1. The development of the instructional strategy is based on 

Vygotsky's theories. Only those aspects in the theoiy which 

have implications in mathematics instruction are taken into 

consideration. 

2. It was found difficult for the investigator to arrange equivalent 

groups for experimentation. So two non-equivaler~t intact 

classroom groups were selected for the present study. This 

limitation was rectified by appropriate statistical technique for 

the analysis of the data collected. 

3. Only three instructional strategies were prepared in the 

present study by taking one basic mathematical concept each 

from standards V, V1 and VII. Instructional strategy for any 

basic mathematical concept can be developed following the 

framework of the prepared instructional strategies. 

1.8. ORGANIZATION OF THE REPORT 

The report has  been presented in five chapters. 
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SECTION ONE 

THEORETICAL OVERVIEW OF VYGOTSKY'S THEORY 

Lev Semjonovich Vygotsky was born on November 17th 1986 
. , 

in Orsha, a small town in Belorussia (Western Kussia). He graduated 

with law degree a t  Moscow University. After graduation, he started 

teaching literature and philosophy. Vygotsky had no formal training 

in psychology but he was fascinated by it. Vygotsky's first big 

research project was in 1925 with his 'Psychology of Art'. A few years 

later, he pursued a career as a psychologist working with Alexander 

Luria and Alexei Leontiev. Together they began the Vygotskian 

approach to psychology. Vygotsky has written several articles and 

books on the subject of his theories and psychology. Vygotsky's 

developmental psychology has influenced education profoundly in 

Russia. After the Cold War, Vygotsky's works were revealed. It was 

attracted by educationalists and psychologists all over the world. He 

was died in 1934. - - - 
Vygotsky's theory of learning and development 

Vygotsky's theory is a socio-cultural theory of development. It 

emphasizes the interdependence of social and individual process in 

the development of human beings. Human development is a socio- 

genetic process carried out in social activities. His theory is a 

pendulum swings from biologically based understanding of' human 
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behavior to the social / cultural explanation of human activity. He 

explained the mental process taking place in the individual in 

relation to the socio - cultural process taking place in the society. 

Fig. 2.1 L.S.Vygotsky 

Human being is characterized by a 'primary sociabili.tyy. That 

is individual is genetically social. In isolation development is not 

possible. Every function in the development of a child corries twice 

i.e., in two respects. First in the social level and later in the 

psychological level. First in relations between people as an 
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interpsychological category and then within the child as an 

intrapsychological category. 

Semiotic Mediation 

In early infancy, the most important factor for deve1o;~ment is 

asymmetrical interaction. That is interaction with adults. These 

interactions between child and their care givers provide child with 

thousands of opportunities to observe and participate in the skilled 

activities of their cultures. Through repeated and varied experience 

, to support routine and challenging situations, children become 

skilled practioners in the specific cognitive activity in their 

communities. This happens in what Vygotsky termed semiotic 

mediation. Semiotic means signs and symbols, including language. 

The semiotic mechanisms mediate (ie acts as a link between) the 

.social and the individual functioning and connects external and 

internal. 

Language plays a crucial role in development. Language is a 

mechanism for thinking. Heredity is not a sufficient condition for 

language acqui~~ition, and a contribution from social environment in 

the form of a teaching process is needed. This teaching process is 

simply the process of construction of activities involving child and 

adults, that is social collaboration. During this preverbal 

collaboration, the adult introduces language, which b~lilds on 

, preverbal comniunication serves in the beginning as a tool for 
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communication and social interaction. Language as an instrument of 

social I-clations is t.ransli)rmcd into an instrument of internal 

psychic organization for the child. Regarding this aspect, Vygotsky 

' proposed three stages in the development in relation to thot~ght and 

speech. 

Stage I: Here the thought and speech are unrelated. An ability to use 

the language is not required for thought in this stage. 

Stage 11: Tho.ug:ht and speech become connected. The child's verbal 

comments tend to follow the actions to which they relate. 

Later the verbalization come earlier in relation to the 

actions and they become more accurate descriptions of 

action. This stage is characterized by ego-centric speech 

i.e., talking to onself. 

Stage 111: In this stage, ego-centric speech is transformed into 

internid speech. That is complex thoughts originated and 

they rrtake use of linguistic medium. 

Thought and speech are initially independent of one other, but 

become more closely connected when child grows older. Language 

and thought develop along different lines until children reach a point 

where thought becomes verbal and speech rational. Though: itself is 

internalized language, beginning as a dialogue in a social setting 

becoming a monologue and finally becoming an inner speech. 



The contribution of the teaching process is that it provides the 

individual wlt.11 powerful tool, namely language. During the 

development process this tool become an integral part of the psychic 

structure of the individual (with the development of internal 

language). Tools (such as language) which are of social origin, start 

to interact with other mental functions such as thought. This 

encounter engenders new functions such as verbal thought. The 

crucial factor in development is not the progress of each function 

considered separately, but the changing relationship between 

. a  

different functions, such as logical memory, verbal thought etc. In 

other words, development consists in the formation of composite 

functions, systems of function, systemic functions and functional 

systems. 

Development appears twice as social plane and individual 

plane. In social plane children's learning and behavior are guided by 

the knowledge and instruction of others. In the individual plane of 

psychological functioning, children's learning and behavior gradually 

come under their cognitive control or regulation. 

Development is the conversion of social relations into mental 

functions. The transformation of inter psychic phenomena into intra 

psychic phenomena. This is the process by which the tools of social 

behavior are transformed into instruments of individual 

psychological organization. The child cor~verts social relations into 
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psychological functions through mediation. Mct l i ;~l ion oc:c:u~-s 

through linking a tool o sign. J 
. a  

Tool and Sign 

A t o o l  is defined by Vygotsky as something that can be used 

in the service of something else. A s i g n  is something that stands for 

something else. (Individual, iconic, symbolic) 

Tool 
--- 

i 
I 

Fig. 2.2 Mediated Activity 

Lower Mental Function (LMF) and Higher Mental Function (HMF) 

New born infants already possess certain mental functions. 

Vygotsky termed this as L o w e r  Men ta l  Func t i on  (LMF). Most LMFs 

are genetically inherited and unmediated. Through semiotic 

mediation some H i g h e r  Men ta l  Func t i on  (HMF) are developed from 

these LMFs. The LMFs are elementary perception, memory, 

spontaneous attention,dynamic characteristics of the nervous system 

etc. A s  development proceed these LMFs are transformed into HMFs. 

The HMFs include abstract reasoning, logical memory, lmguage, 



Review 26 

voluntary at.t.ention, pla.nning, decision making etc. This 

transformation is taking place by the use of psychological tools in 

mediated activities. A s  a child gains mastery of psychological tools in 

mediated activities, he gains intentional regulations of his  own 

behaviour. Certain type of HMFs such as deliberate attention, logical 

memory, verbal and conceptual thought and complex emotions could 

not emerge and take form in the development process without the 

constructive assistance of social instruction. 

Natural Development and Artificial Development 

The relationship between development and learning in the case 

of language acquisition lead him to define the first model of 

development i.e., natural development. In a natural process of 

development learning is a means that reinforces this natural 

development by making available to it culture generated tools that 

extends natural possibilities of the individual and restructure his 

mental functions. In analyzing the role of culture in individual 

development, Vygotsky focused his attention on the ones that would 

subsequently control mental process and human behaviour. That is 

the various instruments and techniques (even technologies) that 

people assimi1at.e and turn towards themselves in order to influence 

their own mental functions. There thus emerge a gigantic system of 

artificial and external stimuli by means of which people gain control 

over their own inner state. From a psychological point of viev part of 
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the individual is anchored in other intlividuals and anot.her part in 

his/her works and culture. Culture forms an integral part of the 

individual but it is nevertheless out side them. 

The development of a person can not be reduced solely to the 

changes taking place within himself, it is also an allomorphic 

development capable of taking two different forms - the production of 

external aids as such and the creation of external tools that can be 

used to produce internal (psychological) changes. These tools include 

spoken and written language, rituals, models of behavior depicted in 

works of art, systems of scientific concepts, techniques that assists 

the memory or thinking, tools that improve human perception. All 

these cultured tools are 'extensions of man', that is, extensions and 

amplifiers of human capacities. Vygotsky quotes several times in his 

works, the famous lines of Francis Bacon, "The human hand and 

intelligence, without the necessary tools and aids, are relatively 

powerless; on tl-le other hand, their strength is reinforced by the tools 

and aids p]-ovided by culture". 

In addition to external aids, however, there exist in cultural 

works psychological tools that are capable of being internalized. 

These include all semiotic systems, all those skills and intellectual 

procedures and techniques of the media, intellectual operations and 

structures and the models of intellectual activities. 
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Vygotsky gives the example of a tool such as written language. 

An individual(or a cultural group) who has mastered written 

language is not just one who also possesses a technical skill. Written 

1angu;lgc ant1 hool< l)ascd culture have a profound impact on thc 

ways in which perception, memory and thought function. This is 

, because written language contains within itself a model for the 

analysis of reality (treatment of discrete units, linearity and 

temporality in the organization of thoughts, loss of sense of totality 

etc.) and psych.ological techniques including an  enhanced power of 

memory that alters the relationship between memory and thought. 

Hence individuals, in gaining access to the written language, 

appropriate for their own use the psychological techniques available 

in their culture, techniques that then become internal techniques. 

Thus cultural tools take roots in individual and become pelsonal to 

them. 

The apprcpriation of cultural tools as internal techniques leads 

to the formation of concepts - experimental concepts, scientific 

concepts and spontaneous concepts. The most important 

acquisition during the period when a child is of school age is the 

acquisition of scientific concepts. Vygotsky regards the system of 

scientific concepts as a cultural tool that is yet another vehicle for 

profound messages, and its assimilation by children induces 

profound changes in their mode of thought. 
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They are organized in hierarchical systems when children interiorize 

a hierarchical structure. They extend considerably the possibilities of 

their thinking process because such a structure enables them to 

carry out a series of intellectual operations. The advantage of this 

structure become obvious when it is compared with practical 

structures. If for example, we attempt to give a logical definition of 

the term 'furniture', we quickly discovers the limitations of practical 

categories or categories based on experience which lack the formal 

structure of scientific concepts. Organized systematic education is 

essential for the assimilation of system of scientific concepts. 

This brings the second model of development. Vygotsky calls 

this as 'artificial development'. Education may be defined as the 

artificial development of the child. Education is not limited simply to 

influencing developmental process, it restructures in a fundamental 

manner all behavioral functions. 

In the first model of development education was merely the 

means of reinforcing the natural process, in the second model 

education is relatively the independent source of development. It is 

possible to identify several models of development by focusing on the 

period of development concerned, on the nature of cultural tools, on 

the extend to which functions are determined by heredity etc. 



His analysis of the second model of development, the model of 

'artificial tlevelclpmc:nt', ic:., thc process t)y which S~S~(!IIIS of c:onc:cbpls 

are assimilated., leads Vygotsky to his discovery of meta cognitive 

dimension of development. The fact. is that the assimilation of 
., 

knowledge systems based on such a degree of generalization, the 

interdependence of concepts within a network which s m o ~ t h e s  the 

transition from one concept to another and simplifies the execution 

of intellectual operations and the existence of external models (in 

book or demonstrated by the teacher) for the conduct of these 

operations, all facilitates the individuals realization (in liussian, 

osoznanic) and command (ovkadenic) of their own cognitive process. 

This process of deliberate self regulation can be helped by the type of 

learning process (verbal learning, explanation of intellectual :methods 

of apporoach, description of the concept building process, concept 

building in common, monitoring of the learning process by the adult 

expert etc.) 

In these conditions the individual would be able to achieve a 

fairly clear understanding of his/her own knowledge acquisition 

process and to exert deliberate control - the very essence of meta 

cognitive process - over them. 

Man is shaped by tools and instruments that he comes to use. 

Neither the mind nor the hand alone can amount to mach and 

neither the hand nor the intellect alone prevails. The tools and aids 



are the developing streams of internalized language and conceptual 

1 hough1 . 'I'hcy solnc limcs run  parallcl, some times mcrge ea-lc:h 

affecting the other. Examples of psychological tools provided by 

Vygotsky include: Language and gestures, pictures, maps etc. 

Mediation through speech, writing and language assist learners in 

the application to internalize social environments. Internalization of 

these mediation tools increase the individual's capacity for higher 

thinking. 

Regarding learning and development, the four major ideas may 

be considered and grouped with each inter connected and build up 

on each other. They are : 

1. Children construct knowledge. 

2. Learning can lead development. 

3. Development can not be separated from its social context. 

4. Language plays a central role in mental development. 

1 .  Children construct knowledge :- In active learning children 

construct knowledge . Teaching process is simply the pi-ocess of 

construction of knowledge through activities involving child and 

adult. That is learning / teaching process is a social collalsoration. 

During the collaboration, the adult introduces language which 

acts as  a tool for communication and interaction. Language as an 

instrument of social relations is transformed into an  instrument 

of internal psychic organization for the child. 
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2. Learning can lead development:- Here Vygotsky introduced the 

concept 'The zone of proximal development' (ZPD). I t  is defined 

as the distance between the actual development level a s  

de1c.nninc:cl by intlctpc:ntl(-nt prohiem solving ;intl fhc: lovc:I 01' 

potential development as determined through problem solving 

under adult guidance or in collaboration with more capable peers. 

In operational terms, it is the zone defined by the difference 

between a child's test performance under two conditions - with or 

without assistance. It determines the lower and upper bounds of 

the zone within which instruction should be pitched. Learning / 

instruction is useful only when it moves ahead of development. 

Instruction should lead the child to carryout activities tllat force 

him to rise above himself. The assistance of competent social 

partners is needed to advance a child's development state. Zpd 

can be considered as a necessary condition for human 

development. Development can be understood as a process of CO 

construction mastered by both the child and the competent social 

partner. Development is more productive if children are exposed 

to new learning precisely in their proximal zone of development. 

The zone determines the area in which maturation / development 

is currently .:aking place and suggest the appropriate target for 

instruction. :5pd shifts as the individual is capable of learning 

more compler: concepts and skills. 
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Level of Potential Development 

Level of Actual Development 

Fig. 2.3 ZPD 

Scaffolding 

Vygotsky used the term scaffolding for achieving higher zone 

level. Scaffolding means assistance provided by &I adult or more 

capable peer. The process of scaffolding brings about abilities that 

have been in the process of emerging and developing (have not yet 

matured) and thus reveals the hidden potentials of the child. The 

conversation teachers have with children in the construction zone is 

also called scaffolding. 

3. Development cannot be separated from its social context:- 

Cultural teaching influences human learning. All higher mental 

functions are internalized social relationships. Hence development 

is a socio genetic process carried out in the social activities of 

children with adults. Learning is a shared or joint process in a 

responsive social context. Understanding is social ir, origin. 
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Individual's cognitive development is a process related to 

t.ransforming socially regulated and mediated 1cnowlr:tlge. 

Cognitive development is limited to a certain range at  any given 

age. Full cognitive development requires social interaction. These 

interactions are mediated by language and other tools. 

4. Language plays a central role in mental development:- 

Language is the mechanism for thinking. Through language the 

zones extends and individuals can move towards an  array of new 

knowledge expressed within already known social and 

environmental standards. Language is a means for expressing 

what is learned and understood. 

More about ZPD 

The zpd can be considered as the central concept of Vygotsky's 

theory. Zpd is a necessary condition for human development. This is 

relevant to teaching and learning in school, where development can 

be understood as a process of CO-construction, mastered by both the 

child and the competent social partner. There are three different 

situations that can create zpd. First, intentional instruction can 

provide the pre requisites of further development if it takes place 

within the child's zpd. Second, a zpd can be created by prcwiding a 

stimulating environment (such as books, play materials, materials 

for painting and sculpturing etc.). Third, play can create a. zpd. In 
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play the child tries a.s if to accomplish a jump above the level of his 

ordinary behavior. In all three of these situations, it is the child who 

const.ruct (with help) his/her learning, some times with unexpectetl 

results. 

Zpd also constitute a moral challenge. Competent partners are 

responsible for enhancing development functions a t  the best possible 

time. Neglecting the benefits of zpd means giving away chances for 

development. If the child's endeavor to construct and change the 

world according to his/her own developmental goals is supported 

within the zpd, optimal development is guaranteed . 

In the zpd, the learner first initiates, then act with support and 

later act alone. The establishment of zpd is depending on the 

orientation of goals, motives and need of participation. 

Learning and teaching in the zpd is clearly dependent on social 

interaction and in educational setting this involves face to face 

interaction mediated by speech. Speech has an important r ~ l e  in the 

child's learning in the zpd and hence in the associated process of 

instruction and collaborative assistance. Vygotsky says " thought is 

born through words." 

In addition to deliberate instruction or assistance of others 

who are deliberately present in the situation, all artifacts - both 

material and symbolic can be used as sources of assistance. 



Symbolic artifacts such as written texts, chart.s and mathcmat.ica1 

formula also can be used in appropriate situation provided that the 

learning that is required is within the potential user's zpd. For those 

who read them or use them, they can provide a powerful means of 

self instruction as the reader/ user appropriates the thoughts of 

others and makes them his/her own. 

The salient features of the zpd concept are the following. 

1. Rather than being a fixed attribute of the learner, the zpd 

constitutes a potential for learning that is created in the 

interaction between participants as they engage in a pcu-ticular 

activity together. The zpd emerges in the activity and as 

participants jointly resolve problems and construct solutions, 

the potential for further learning is expanded as new 

possibilitie:; open up that were initially unforeseen. 

2. A s  an  opportunity for learning, with.and from others, the zpd 

applies potentially to all participants, and not simply to the less 

skillful or knowledgeable . From this it follows that it is not only 

children who can learn in the zpd , learning continues over the 

life span and can at  all ages and stages be assisted by others 

including those who are younger and less mature. 

. a  

3. The sources of guidance and assistance for learning are not 

limited to human participants who are physically present in the 



situation, absent participants, where contributions are recalled 

from mcinory or encountered in semiotic artihcts such as 

books, maps, diagrams and work of arts can also function as 

significant others in the zpd. 

4. Zpd involves more than cognition alone. Learning in the zpd 

involves all aspects of learner - acting , thinking and feeling. It 

not only changes the possibilities for participation but also 

transform the learner's identity. Therefore the effective quality 

of interaction between the participants is critical. Learning will 

be most successful when it is mediated by the interaction that 

expresses mutual respect, trust and concern. 

5. To teach irl the zpd is to be responsive to the learner's current 

goals and stages of development and to provide guidance and 

assistance that enables him/her to achieve those goals and at  

the same time to increase his/her potential for future 

participation. 

Internalization 

Vygotsky said internalization to be the end for which 

interaction in the zpd was conceived as the means. All higher- mental 

functions are internalized social relationships. Higher mental 

functions are first social and external, in the sense that they are 

already implicated in ongoing social activity before any particular 



individual enters into the activity and gradually becomes able to 

organize his or her participation in terms of an individual 

construction. Also an individual's participation changes over time, 

from a stage in which assistance and guidance are needed to a stage 

in which the same individual is generally able to function 

'autonomously' and even to provide assistance and guidance to 

others. Vygotsky termed this transformation as internalization. He 

proposed a temporal sequence on the micro genetic plane such that, 

in learning there is a stage at  which higher mental functions are 

external to the learner and a subsequent plane a t  which they are 

internal. Then learning can be considered as the inner 

transformation that takes place as a result of learner's participation. 

is 
The concept of zpd enables to adopt the above perspective. It 

highlights the reciprocity with which the participants adjust their 

manner of participation to take account of each other's current levels 

of knowledge and skills in carrying out the activity. Zpd also 

highlights that in the process the transformation takes place as a 

result of the ways in which new participants take part, both the 

purpose and the means of joint action are themselves constantly 

undergoing transformation. 

Development can be seen as transformation and 1ea.rning in 

the zpd also 1:an be seen as transformation. Internalization 

transforms the p:-ocess of development and changes its structure and 



functions when an  individual engages in tackling and solving a 

problem with the assistance of one or more others; there are multiple 

transformations. They are, 

i. There is a transformation in the individual in terms of his/ her 

capacity to participate more effectively in future actions of a related 

kind and hence the transformation of his / her identity. 

ii. When the problem demands a novel solution, the invention of new 

tools and practices or the modification of exi,sting ones transforms 

the cultures, tools and its repertoire for problem solving. 

iii. There is a transformation in the activity setting brought about by 

the problem solving action which in turn opens up further 

possibilities for action. 

iv. If one or more members of the group has changed the nature of 

his/her participation, there is also transformation in the sole 

organization of the group and in the ways in which the members 

relate to each other. 



SECTION TWO 

REVIEW OF RELATED STUDIES 

Studies collected by the investigator related to Vygotsky's 

theories are arranged under the following heading. 

Studies based on Vygotsky's Theory of Learning and 

Development 

Vygotsky's theory of lexning and development are used by 

educational researchers all over the world to improve the theory and 

practice of' education. Vygotskian framework is used by researchers 

of mathematics education with the issues of socially and culturally 

situated knowledge and the pedagogic problems related to transfer of 

mathematical knowledge from context to context. 

. , Davydov (1975) and his research group developed and tested 

an approach to the development of early mathematics concepts 

based on Vygotsky's theory. This approach was a programme for 

teaching mathematics grounded in the theoretical perspective of 

Vygotsky. This mathematics pedagogy considers mathematics as a 

conceptual system rather than a collection of discrete procedures, 

and provides intense coverage of advanced topics that in traditional 

approaches are reserved for higher level classes. This programme 

includes diagnostic tests to test student's conceptual knowledge. It 

was found that Russian students taught by this method have a 
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profound grasp of mathematical structure, confidence and the 

ability to extend their knowledge well beyond the levels at  which they 

had been instructed. 

Case (1978) developed an approach to school learning based 

on zpd. This approach advocates assessment of the learner's initial 

state in terms of a strategy that he applied to the criterion task. All 

. z 

components of zpd were taken into consideration in this approach. 

The initial deve:lopmental state, the consideration of zpd (what can be 

developed as a next step) and the organization of teaching processes 

that involve individual's developmental and constructing activity, 

were taken into consideration while designing this new approach. He 

proposed two developmental principlks and techniques for planning 

instruction. 

1) Analyze children's spontaneously generated strategies as well 

as the strategy to be taught. 

2) Design the instruction so that the limitations of the 

spontaneously applied strategy will be apparent and the 

advantage of the strategy to be taught will therefore be clear. 

Scriber and Cole (1981) studied Vygotsky's examination of the 

role of literacy in the transformation of children's learning when 

they enter school and analyzed the relationship between literacy and 

cognitive development. They found that literacy can be acquired 
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independently of schooling and that literacy practices used in 

different contexts will have specific effects on cognitive competencies. 

Heath (11383) identified socio-cultural explana-tions of school 

failure. Me found that socio cultural causes of school failure are 

discontinuities between culture (values, attitudes and beliefs of the 

home and school), mismatches in communicative practices between 

non-main stream children and main stream teachers, which leads to 

rniscommunication and misjudgments and the internalization of 

negative stereotypes by minority groups who have been marginalized 

and often see school as a site for opposition and resistance. Children 

whose mode of discourse is different from that used in school 

instruction find themselves as disadvantaged and drop ou1:s or are 

forced to go out of school. 

Frauenglass and Diax (1985) studied Vygotsky's hypotheses on 

universality and self regulatory significance of private speech. In a 

laboratory setting they compared the frequencies of pre schooler's 

private speech in perceptual versus semantic task with or without 

instructions that permitted and encouraged the use of overt 

verbalizations. 

Tharp and Gallimore (1988) developed a highly effective and 

culturally sensitive approach based on socio cultural theory for 

teaching Hawaiian children in their Karneharneha Early Et-iucation 
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Programme (KE;EP). They found that groups of 4 or 5 students of 

mixed sex and ability produce maximum peer interaction and 

learning coope~*ation. It was also found that they produce better 

outcomes of learning. 

Carraher's (1988) study of children's mathematical skills in 

different context revealed the contextualization of cognition in social 

practices. 

Lorsbach and Tobin (1990) developed a constructivist teaching 

method in which teachers used problem solving, cooperative 

learning, experience based learning etc as learning strategies. 

Constructivist classrooms are student centred and activity oriented. 

They found that students produce better outcomes in this type of 

classrooms than conventional classrooms. 

In relation to Vygotksy's opinion that drawing and play acts as 

preparation to literacy, MC Lane (1990) found in a study of writing by 

children in an after school day care programme that "children will, 

with adult involvement and support use writing as a resource for 

extending their interests in drawing, in pretend and explora1:ory play 

and as a means of exploring and conducting social relationships. 

Judge (1990) examined peer collaboration and zpds using a 

Piagetian framework. In a study he asked individual students (and 

later in pairs) to predict the solution of a problem concerning weights 
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and balance beam. He found that the results indicate a surprising 

amount of regl-ession for all students except lower p:lrtncbrs. IT(. 

concluded that peer collaboration develops confidence and 

motivation among 1.hc partners. The effects of peer collaboration on 

cognitive development is multifaceted. Peer collaboration and 

performance beyond the zpd enhances cognitive development of 

students. 

Ratner and Mac Carthy (1990) conducted an experiment on 

memory of colours which demonstrated that the best predictor of 

colour memory is whether the colour matches objects that have been 

experienced in one's culture. The cultural relevance of colours is a 

better predictor of memory than physical properties of colour. 

Cobb et al., (199 1) conducted a study to examine the effects of 

a standard based elementary problem solving curriculum on student 

outcomes. They evaluated the impact of a grade I1 problem solving 

curriculum for addition and subtraction based on NCTM (National 

Council for Teachers of Mathematics) standards. This apprcach was 

based on Vygotskian use of social interactions through small group 

learning. They found that students participated in this method of 

instructior, out performed control groups on state administered 

mathematics assessment and curriculum based assessment. These 

students also reported valuing collaboration more than control group 

and did not identify competitions as much as the control groups. 
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In an ethnographic study looking at  how the ltnowledge that 

existed in Mexican American student's household could be used to 

bring about innovative instructional practice, Moll and Greenberg 

(1991) found a variety of funds of everyday knowledge. This 

knowledge was socially distributed and that a reciprocal relationship 

existed between eveiy day knowledge used to und.erstand school 

material and classroom activities used to help students understand 

social reality. To facilitate this interaction an after school lab was 

created. They found that this lab setting acts as a mediating 

structure that facilitate strategic connections and multiple paths 

between classroom and household. 

Boero (1992) used the notion of 'fields of experience' and 

explained the domain of meaning around a cultural tool such as a 

calendar. Field of experience means a sector of human culture 

which . the teacher and students can recognize and consider as 

unitary and homogenous. In the light of the concept 'field of 

experience' he found that the teacher designed classroom tasks leads 

to scientific mathematics. The field of experience is sufficiently close 

to student's every day experience and enable them to bring meanings 

to the classroorn problems. He claimed that the idea of 'field of 

experience can 'be used to bring mathematics into the classrooms 

and take it from the classroom to mathematize every day experience. 
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Hiebert and Wearne (992) studied the effects of conceptual 

bascd instruction on the performance of sub urbanlrural first 

graders on problems involving place value and two digit addition. 

These investigators developed instructional approach based on 

Vygotsky's ideas. This helped students to make connections through 

several principles including the use of (a) external representations 

, (physical, pictorial, verbal and symbolic) as tools (b) practice in order 

for students become familiar with these representations and 

(c) representations to solve problems and class discussions to focus 

on how to use, compare and contrast different representations. 

Students learned in this way performed significantly better than 

control group o:n place value and two digit addition and subtraction, 

as  well as using the tens and ones structure of the number system. 

Moll (19'32) studied the social situatedness of concept 

formation 'and u.sed Vygotsky's analysis to gain insight into providing 

effective education for linguistically and culturally diverse students. 

Brown and her collaborators (1992) have developed and 

implemented educational programmes based on the concept of zpd. 

. They suggested that the active agents within the zone of proximal 

development can include people, adults and children with various 

degrees of expertise but it can also include artifacts such ils book, 

videos, wall displays, scientific equipments and a computer 

environment. They examined the role of reciprocal teaching and 



collaborative lcarning which encourage the CO-construction of 

knowledge. 

Changwells and Wells (1993) used Vygotsky's works on 

learning and df:velopment and spontaneous and scientific concepts 

to examine three dimensions of change in mental functioning that 

can be ascribed to formal learning. They are 1) intellectualization of 

mental functions bringing them under conscious and voluntary 

control, (2) decclntextualization being able to detach a concept from 

the context in which it was first encountered and (3) a movement 

towards integration and systematization. Using these dimensions 

they analyzed the use of effective instructional discourse in two class 

rooms designed to present literacy instruction in the student's zone 

of proximal development. 

In a study of Latino house holds in California, Gallinlore and 

Goldenberg (1993) identified meaningful settings which provide 

literacy activities for novice learners in reading and writings such as 

letter writing. They focused on the cultural experiences in every. day 

life and on the active participation of young learners in literacy 

events. This helps teachers to understand their student's attempts 

at  literate ways of thinking and helps to provide learning 

opportunities which facilitates literacy acquisition. for all students. 
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Nunes, Schliemann et. al., (1993) conducted a research on 

street mathematics. They used the theoretical aspects proposed by 

Vygotsky to gkre a theoretical explanation to the differences and 

similarities between school and street mathematics. 

Forman imd MC Phail (1993) in their study on collaborative 

learning examined the ways in which learners assist each other. 

They conducted study on dyads engaged in problem solving activities 

and found the complementary pattern of collaboration. 

The family pattern of collaboration was revealed in the Moll 

and Whitemore's (1993) study of bilingual classroom in tl-~e South 

Western United States in which reading and writing of two languages 

were integrated in a project oriented literacy activity. This study 

using the socio-cultural approach examined the interactive and 

contextual character of cognitive change as students created and 

participated in communities of learners. The patterns of shared 

responsibilities in the collaboration have contributed to a broadened 

understanding of the zpd. 

Matuga (1994) in a study to examine the effect of colla~~oration, 

talk and interaction among the studects in their art work, fo-and that 

collaborative processes enabled the students to perform beyond their 

individual capabilities. It is possible to foster artistic growth through 

peer interaction. She also found that performing an activity in 
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'collaboration' with peers and beyond the zpd can foster artistic 

development. 

Panofsky (1994) studied the role of parent-child book reading 

in early literacy socialization focusing on the functions and uses of 

language; building upon Vygotsky's distinctions. Illustrating the 

roles of scaffolding and the zone of proximal development, she found 

that there is a shift in the use of functions from a predominance of 

parent initiation to a predominance of child initiations. 

Engestrom (1994) in his study of teachers found that in the 

process of curriculum innovation, the collaboration which include 

mutual dependence of teachers engaged in collective activity and 

dialogue gave benefit for their activities. 

Forman (1995) developed a socio cultural perspective on 

human development that accounts for the transaction between the 

active, developing capacities of individuals and the semiotic 

mediators, social institutions and social partl~ers available in their 

cultural context. Her research also focussed on children's learning 

and development in mathematics and science in two different social 

contexts - small group problem solving and whole class instruction. 

She found that small group problem solving is more effective than 

whole class instruction. 
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Lima (1995) proved a powerful example of collaboration. In 

their efforts at  educational reform, the Brazilian teachers who 

worked together with community activists to educate the previously 

excluded population. Their local initiatives broadened and 

strengthened through the socio cultural theories of Vygotsky. This 

was applied city wide and the effect was powerful. 

Nunes and Bryant (1996) examined the performance of 

individuals or groups using different sign systems. They compared 

, the problem solving of two groups of children-one using rulers and 

the other using bricks, in the task to calculate and compare the 

areas of shapes both rectangles and parallelograms. They concluded 

that the system of signs that is available to pupils when they solve 

multiplicative reasoning problems has a significant impact on their 

.thinking. If the sign system is familiar and from the cultural 

contexts then children can meaningfully solve the problems. They 

reported that in their experiments where children can not operate 

meaningfully wi.th abstract fractions but can solve the same problem 

when the task is set in the contexts of sharing pizzas. 

In a project named IMPACT Carnpbell (1996) developed 

mathematics strategies based on Vygotsky's ideas and constructivist 

approaches. ?'he strategies were applied in minority elementary 

schools. The major tenants of the programme were (a) a policy of 

. , understanding in which each student receives equal expectations 
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and support in learning mathematics and (b) a constructivist 

approach that focusses on the active constructions of knowledge 

through problem solving and collaboration with peers. Evaluation of 

data revealed that students in IMPACT schools scored significantly 

higher on achievement tests, particularly on areas of greater 

mathematical abstraction compared to students enrolled in other 

schools. 

Jonassen (1997) in his 'Model for Designing Constructivist 

Learning Envi.ronments' used the application of dialectical 

constructivism. In his work Jonassen explained how constructivist 

learning environments (CLE) that employ student centred projects, 

cognitive tools, social interactions and other knowledge constructing 

strategies can he used to produce effective learning experiences and 

positive learning out comes. 

Krauss (1997) developed a mediation model for dynamic 

. , literacy instruc1.ion. This model is based on two principles derived 

from Vygotsky's ideas. The first idea is that the primary function of 

language is social for communication and the second is the zpd. The 

first idea leads to view literacy as a communication forin using 

printed signs as the medium for sharing meanings. The zpd leads to 

view the school literacy instruction as sign mediated activity nestled 

within socially mediated activity. 



Dennis et. al., (1997) conducted a Project Based Mathematical 

investigation for prospective K-8 teachers. In this investigation 

students produce original approaches to the generation of 

Pythagorean triples. The learning environmental mathematics class 

was based largely on the constructivist framework with elements of 

social Vygotskian theory. The main goals of this investigation were 

to create a tmlanced dialogue between grounded activity and 

systematic inquiry and to bring student's voice and perspective to the 

foreground. Tkese goals were achieved through the implementation 

of a. series of weekly projects where the students engaged with 

challenging mzthematical investigations, all stemmed from direct 

physical situations. 

Ginsburg and Fantuzzo (1998) developed and evaluated two 

instructional methods for enhancing the mathematics achievement, 
., 

academic motivation and self concept of low achieving urban 

elementary students. The two methods, problem solving and peer 

collaboration were also based on the NCTM standards. Problem 

solving required students to share problem solving methods in a 

small group, identify multiple strategies and solutions to problems 

and make use of manipulatives. Peer collaboration consisted of a 

structured peer tutoring format and a student managed group 

reward contingency. The study was conducted to evaluate the 

effectiveness of these methods for third and fourth grade students at  
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an urban elementary school. One hundred and four low achieving, 

low income, predominantly minority students were assigned to four 

groups - control, problem solving, peer collaboration and Peer 

collaboration and problem solving. The results indicated that 

students who participated in either problem solving or peer 

collaboration methods significantly out performed their peers in 

mathematics word problems and computation, academic motivation 

and perceived social competence, 

Computer Supported Collaborative Learning (CSCL) is a 

computer based network system that supports group work in a 

common task and provides a shared interface for groups to work in 

an educational setting. This supports students in learning together 

effectively. The CSCL (2000) is based on Vygotsky's inter 

subjectivism, situated cognition, cognitive apprenticeship, 

problem based learning and cognitive flexibility theory. 

Collaborative learning Environment and collaboratory note books are 

the tools used in CSCL programme. 

Cecilia a11d Bacelarski (2003) developed computer rnediated 

communication (CMC) . Vygotsky's methods of analysis and 

conclusions about the development of human thought and language 

are successfully employed in the study of CMC. The Vygotskian ideas 

of mediation, semiotic means, internalization, the three phases in the 

developmeilt of speech, the idea that social interaction enables 
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constant individual growth and development, zpd and spontaneous 

versus scientific concepts were used in CMC. 

The review of studies based on Vygotskian theory shows that 

all over the world Vygotsky's major theoretical aspects such as zpd, 

semiotic mediation, internalization, the three phases in the 

development of speech etc are used in various educational issues. 

The studies related to Vygotsky's theories reveals that the application 

of the theories in different phases such as curriculum development, 

development of pedagogic designs, testing, evaluation, technology 

based education etc are very effective, in the case of various 

disciplines. 

A number of studies have conducted in the field of 

mathematics education, based on Vygotskian approach, Effective 

efforts were done all over the world to improve mathematics 

instruction on the basis of socio-cultural theory and other theoretical 

perspectives put forward by Vygotsky. 

Review shows that not many studies are conducted in India on 

Vygotsky's theory. The condition is not different in our state also. 

Hence the investigator felt a need to develop an instructional design 

based on Vygotsky's theories for teaching basic mathematical 

concepts a t  the primary level. 
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METHODOLOGY 

Methodology is the description of techniques and procedures 

adopted in research study. The success of a research depends upon 

the suitability of methods adopted. The method should always be 

appropriate to the problem under investigation, feasible, preplanned 

and well understood. 

The methodology of the present study is classified and 

presented in the following headings. 

1. Design of the Study 

2. Experimental Design Selected 

3. Variables of the Study 

4. Design of the Instructional Strategy 

5 .  Tools Developed and Used in the Study 

6.  Sample SlAected for the Study 

7. Experime.~t Conducted 

., 8. Statistical Techniques Employed. 

3.1. DESIGN OF THE STUDY 

The main objective of the present study is to develop an 

Instructional Strategy based on Vygotsky's approach for teaching 

basic mathematical concepts at the primary level. The investigator 
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.studied and analyzed Vygotsky's theories of learning and 

development and other instructional approaches based on Vygotsky's 

theories. In the light of the analyzed theories a framework for the 

strategy was developed. Some aspects from the socio-cultural 

theories and other instructional approaches were selected which 

have direct inlplications in the teaching of basic mathematical 

concepts at  ':he primary level. Then five assumptions were 

formulated ar,d considering the aspects selected and the 

assumptions formulated, criteria of an effective pedagogy was 

selected and rmnotations were prepared. A s  the model, three 
. a  

Instructional Strategies were prepared for the selected basic 

mathematical concept at  standards V, V1 and VII. 

The second objective of the present study is to validate the 

effectiveness of the developed Instructional Strategy. The 

experimental method was selected for the validation. Experimental 

method means the way of understanding something by varying some 

conditions and observing its effects on something else. An 

experiment involves comparison of the effects of a particular 

treatment with that of a different treatment. Here the effectiveness of 

the new Instructional Strategy was validated by comparing it with 

the Conventional Method of teaching mathematics. 
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3.2. EXPERIIVIENTAL DESIGN SELECTED 

The experimental design is the blue print of the procedures 

that enable the researcher to test hypothesis and reach at valid 

conclusions about the relationship between independent and 

dependent variables (Best, 1996). 

The experimental design selected for the present study is 

Quasi Experimental with pretest - posttest non equivalent groups. 

Due to the inconvenience of random assignments of students in the 

experimetnal and control groups, intact class room groups were 

selected for the study. The design of the study is illustrated as 

follows. 

Where, 01, 0 3  - Pre tests 

0 2 ,  0 4  - Post tests 

X - Application of experimental treatment 

C - Application of control treatment 

The experiment was conducted at three standards V, V1 and 

VII. The experimental group was taught by the newly developed 
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Instructional Strategy and the control group was taught by the 

Conventional Method of teaching. 

Since the design selected for the present study was pre test - 

post test nonequivalent group design, the investigator prepared and 

standardized Achievement tests for those basic mathematical 

concepts selected for standards V, V1 and VII. These Achievement 

tests were treated as pre tests and post tests in the experiment 

conducted. 

The detailed description of the construction of Achievement 

tests are given under the heading 'Tools developed and used in the 

study'. 

3.3. VARIABLES OF THE STUDY 

"Variables are the conditions or characteristics that the 

experimenter manipulates, controls or observes. The independent 

variables are the conditions or characteristics that the experimenter 

'manipulates, controls, or observes in his/her attempt to ascertain 

their relationship to observed phenomena. The dependent variables 

are the conditions or characteristics that appear, disappear or 

change as the experimenter introduces, removes or changes 

independent var.iablesU (Best, 1996). 
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The independent variables, dependent variable and extraneous 

variable of the present study were the following. 

3.3.1. Indepe~ident Variables 

The independent variables selected for the present s1:udy are 

the two methods of teaching the basic mathematical concepts at 

standards V, V1 and VII. One method is the newly developed 

Instructional Strategy and the other Conventional Method of 

teaching. 

3.3.2. Dependent Variable 

The dependent variable selected for the present study is 

Achievement in the selected basic mathematical concepts for 

standards V, V1 and VII. They are measured by Achievement tests 

for the concerned concepts (post tests). 

3.3.3. Extraneous Variable 

Extraneous variable are those variables that are uncontrolled 

by the experimenter and may have significant influence on the 

results of the study. The extraneous variable in the present study is 

the initial status of students in terms of Achievement in the selected 

basic mathematical concepts. It is measured by the Achievement 

tests for the concerned concepts (pre tests). 
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3.4. DESIGN OF THE INSTRUCTIONAL STRATEGY 

The presmt study is intended to develop Instructional Strategy 

for teaching the basic mathematical concepts at the primary level. 

After developing a frame work of the Instructional Strategy three 

Instructional strategies were prepared as models for three basic 

mathematical concepts at the primary level. The investigator 

considered the mathematical concepts at the upper primary level. 

The upper primary level comprises of three standards V, V1 and VII. 

. , So, three Instructional Strategies were prepared and validated 

by the investigator for the three selected mathematical concepts from 

standards V, VI and VII. The Instructional Strategy for teaching the 

concept 'Decimals' a t  standard V, the Instructional Strategy for 

teaching the concept 'Average' at standard V1 and the Instructional 

Strategy for teaching the concept 'Negative numbers' at standard V11 

were developed. Following the structure of the models, Instructional 

Strategies can be prepared for teaching any basic mathematical 

concepts at the upper primary level. 

The procedure of the preparation of the Instructional Strategy 

is presented below. 

Since the present study is based on Vygotsky's approach, the 

investigator thoroughly studied and analyzed Vygotsky's theories of 

learning and development. The instructional approaches, pedagogical 



attempts and evaluation techniques based on socio-cultural theories 

. ,  were also analyzed. Then some Aspects  were selected and 

Assumptions were formulated in the light of the theories analyzed. 

Criteria of an effective pedagogy for mathematics were fixed and 

Annotations were developed based on the selected aspects and 

assumptions. 

Guidelines for teachers were prepared and Instructional 

Strategies were constructed for teaching the concepts 'Decimals', 

'Average' and 'Negative numbers.' A response sheet is attached along 

with each Instructional Strategy to record the student's reactions 

about this new Instructional Strategy. 

3.4.1. Aspects  Se l ec ted  from Socio-Cultural Theories  

The following aspects selected from Vygotsky's socio-cultural 

theory were taken into consideration for the development of the 

Instructional Strategy. 

In socio-cultural perspective cognition is considered as a social 

and cultural phenomenon. Cognition is not located purely within the 

individual, but in the functional system which includes the 

individual, the cultural tools, the activity and its contexts. 

Learning is considered not simply as.  the accumulation of 

internal mental processes and structures but as a process of 



Methodology 62 

. , appropriating cultural tools that transforms tasks and the 

relationship of individuals to the tasks as well as the other members 

of the community. 

To explain how learning occurs and how pupils come to 

appropriate the cultural tools that transform their relationship to 

each other and the world, Vygotsky introduced the concept 'zpd'. He 

analyzed zpd in different ways. These different explanations are used 

in the preparation of the Instructional Strategy. The goal of class 

room instruction is to reach at the higher levels of zpd. 

(i) Zpd as scaffolding 

This notion of zpd highlighted the productive role peer tutors 

can play in scaffolding the learning of their fellow students. The 

teacher's role is to support students in becoming more self regulating 

participants in class room activities. Initially the teacher and peer 

tutors act as the guides who scaffold$ and support the performance 

of the less expert partners by directing their attention to key aspects 

of the task, simplifying the task, monitoring ongoing performance 

and adjusting the degree of assistance depending on the partner's 

competence in completing the task. The self regulation requires the 

more expert partner to withdraw support as competence grows and 

to provide oppo~tunities for independent task completion. 



(ii) Zpd in egalitarian partnership 

This emphasizes the egalitarian relationships of the groups, i.e. 

equal rights, benefits and opportunities for the group members. We 

can see learning potential in peer groups where there is incomplete 

but relatively equal expertise. Each partner possessing some 

knowledge and skill but requiring other's contribution in order to 

make progress. Contexts of uncertainty of the solution of the 

problem leads such groups to exploration and speculation. They 

strive to go beyond the established boundaries of their knowledge, 

and will receive a more authentic experience of doing matheriiatics in 

uncertain contexts. Another advantage of such groups is that when 

removed from the direct influence of the teacher, the students take 

personal responsibility for the ideas that they are construc1:ing. So 

the authorship of mathematical knowledge given to themselves and 

their partners. 

.(iii) Zpd as the interweaving of every day and sa:ientiJc 

knowledge 

In terms of zpd, the child's everyday knowledge re:presents 

their established competencies whereas the challenge presented for 

using and understanding the scientific knowledge defines the upper 

limits of the zpd. The scientific concepts must be linked to the 

fabric of childntn's existing concepts. In the zpd, the teacher and 
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students need to weave together the two conceptual forms, so that 

the every day or previously acquired concepts are transformed to 

more general and abstract concepts. Also scientific concepts are 

tested and more accessible to student's experience and represented 

in a way that is relevant to them. 

A mathematics teacher should have an expert grasp in the 

discipline of mathematics and have a capacity to see student's ideas 

and to link it to more general forms and conventions of mathematics. 

The teacher has to establish the conditions in the class roonis where 

students become engaged in the process of enquiry and are willing to 

share their insights. 

(iv) Zpd is created by the challenge of participating in the 

class room culture 

This ve~.sion of zpd advocates the establishment of 

participation fr;me works such as peer tutoring sessions, reciprocal 

teaching, episocles of teacher led lessons, individual and collaborative 

problem solving sessions etc. in the class rooms. These provide a 
.l 

challenge for students to move beyond their established 

competencies and enter into disciplined and scientific modes of 

enquiry. 
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The following instructional aspects which are based on 

Vygotsky's theories were taken into consideration in the preparation 

of the Instructional Strategy based on Vygotsltian theory. 

a) Reciprocal teaching:- This is an application of Vygotsky's 

theories used to improve stuq,kntls . . ability to learn from text. In 
.. 

this method, teacher and st$ent!s eqllaborate in leanling and 
-v 

y .- 
practicing for key skills - summarizing, questioning, clarifying 

and predicting. 

b) Scaffolding and apprenticeship:- These concepts are used in 

the senst: that a teacher or a more advanced peer helps to 

structure or arrange a task so that a novice can work on it 

c) Collaborative learning :- A teaching method in which the 

pupils are divided into different groups and the group 

members should have a t  different levels of ability so that more 

advanced peers can help less advanced members operate 

within the zpd. Group activities and problem solving 

environments challenge the learner and provide linkages 

between effort and out come. 

d) Co-operative learning:- In this method, students sit in 

groups, they discuss, argue, present and hear one 2.nother's 

arguments and view points. Through mutual feed back and 



debate peer motivates one another to abandon misconceptions 

and encourage to search for better solutions. The experience 

of peer communication can help a child to master social 

processes such as participation and argumentation. It also 

develops cognitive processes such as verification and criticism, 

Collaboration between peers can provide a forum for discovery 

learning and creative thinking. Peer interaction help children 

in the processes of generalizing ideas. 

e) Situated cognition:- Situated cognition is the notion of 

acquiring knowledge and skills in the contexts that reflect the 

way the knowledge will be useful in real life. The situated 

cognition frame work maintains that cognition is not confined 

to the individual but is connected to the activity and 

environment in which it was developed. 

* f )  Dynamic assessment:- This type of testing procedure is an 

interactive procedure that follows a test - intervene - retest 

format focusing on the cognitive and meta cognitive 

characteristics of the child. Through an analysis of a child's 

pre test :md post test performance following test ernbedded 

interventim, an evaluator can derive important information 

about the child's cognitive modifiability, responsiveness to an 

adult's mediation and amenability to instruction and guidance. 
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Dynamic assessment leads the child to the point of his/her 

achieving success in jointlshared activity. 

g) Apprenticeship learning:- In this type of learning, skills are 

learnt in a colnlnunity of practitioners through observation, 

coaching and successive approximation. After observing an 

expert executing an activity (modeling), the learner tries it with 

teacher guidance (coaching). The expert provides reminders 

(scaffolding) which are removed (fading) once the task can be 

approximated. Some times the social context in which 

apprenticeship takes place includes a variety of expert models 

and other. learners. 

Instructicnal methods based on Vygotsky can solve some of 

the academic problems by emphasizing the need for social 

interaction and expert guidance within the zone of proximal 

development. Vygotsky considered zpd as a condition wherein 

students perfo.:m challenging tasks with a support from other 

competent peer. By taking part in activities, individual learners 

internalize the goals and methods of more expert problem solvers. 

The child's zone can be bridged by opportunities for practice with 

external suppcqrt. Vygotsky emphasized the role of dialogue. 

Dialogue is the two way interactive exchange between two speakers. 

Dialogue is naturally conceived in terms of human conversations. 
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3.4.2 Assumptions formulated 

The following assumptions were formulated which incorporates 

mathematical instruction with socio-cultural theory put forth by 

Vygotsky. 

a) Mathematical thinking is an  act of sense making and rests on 

the processes of specializing and generalizing, conjecturing and 

justifying. 

b) The processes of mathematical enquiry are accompanied by 

habits of individual reflections and self monitoring. 

c) Mathematical thinking develops through teacher scaffolding of 

the process of enquiry. 
. X  

d) Mathematical thinking can be generated and tested by 

students through participa.tion in equal status peer 

partnership. 

e) Interweaving of familiar and formal knowledge helps students 

to adopt the conventions of mathematical communication. 

In the light of the selected aspects and formulated 

assumptions, five criteria of an effective pedagogy for mathematics 

were fixed. Dimension of each criterion was also identified. 



3.4.3. Criteria of Effective Pedagogy 

According to Gallimore and Thrap (1992) learning occurs hest 

when, 

a) Collaboration between teachers and students is accompanied 

by discussion. 

b) Instructional activities are meaningfully connected to student's 

prior experience and knowledge. 

c) Instruction is dialogic and occurs within the learner's zone of 

proximal development. 

On the basis of these propositions, five criteria for effective 

pedagogy for mathematics were formulated. The details of the five 

criteria and the dimensions of each criterion are given as follows. 

(i) Joint Productive Activity (IPA) 

It invo1vc:s teachers and students working together on a 

common product or goal with opportunities to converse about their 

work. The teazher and small groups of students collaborate on a 

joint product. Participants collaborate to generate a product or 

achieve a comrnon goal. During such goal directed collaboration 

participants with varying levels of skills and expertise interact, 
. , 

exchange information, share their views and perceptions, rationalize 

and share problem solving or thinking strategies. 



Methodology 70 

The dimension of JPA is collaboration. The teacher's role in 

JPA is to participate as a full collaborator, model language, skills and 

problem solving strategies. Teacher assesses and responsively 

assists student's performance. For assistance to be effective it must 

be understandable to students, suitable to their needs, correct and 

sufficiently elaborated. Elaboration refers to the internal processing 

of new and prior knowledge in a meaningful context. Elaborative 

strategies for new information result in better learning and recall 

than do strategies focused on more superficial characteristics. 

(ii) Language and Literacy Development (LLD) 

It develops competence in the l ang~age  and literacy instruction 

and develops competence in the academic disciplines through out all 

instructional activities. The development of effective and appropriate 

language use is fundamental to learning, thinking, problerrl solving 

and CO-construction of knowledge. Discourse generate more 

elaborate conceptualization and strengthen connections between new 

information and prior learning. The most effective instruction is 

therefore that which generates language use and requires students 

to gain sufficient mastery of language to complete the learning task. 

The Dimension of LLD is language use. The teacher's role in 

.LLD is to assist student's language development through 

questioning, rephrasing and modelling. 
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(iii) Contextualization (CTX) 

Connect educational content to student's personal lives and 

provide instruction in familiar and every day contexts about which 

they have prior knowledge. This enables students to make sense of 

new information and to construct new knowledge. Integrating new 

information in familiar contexts faciiitates the organization of new 

information into long term memory making it a more available and 

associated knowledge. The increased availability of associated 

knowledge results in a more conceptual form of processing, improves 

retention and facilitates recall. Even incidental connections between 

the formal concepts of the learning situations and every day concepts 

can make a new information more relevant and meaningful. 

The Dimension of CTX is connected learning. The teacher's 

task is to build on what students already know. 

(iv) Challenging Activities (CA) 

Challenging activities require 

a) Appropriste levelling of tasks so that all students are stretched 

to grow within their zpd. 

b) Opportunities to use and apply new information. 

c) A balance between challenge and assistance to advance 

student's understanding to more complex levels. 
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Challenging activities teach higher order thinking skills such 

as  analyzing, categorizing, evaluating, generalizing, synthesizing and 

summarizing, exploring patterns, determining casual relationships 

and problem solving. Challenging standards and feed back on 

performance are essential elements of challenging activities. When 

both standards or goal enhanced motivation and feed back are 

'present, self evaluative mechanisms motivates learners to modify 

their performance to attain the standards. 

The Dimension of CA is cognitive complexity. The t.eacher1s 

role is to provi~le challenging standards and proper feed back. The 

teacher has to assess and assist student's understanding. 

(v) Instructional Conversation (IC) 

The amount and quality of teacher-student academic 

interactions are the most important factors in student learning. 

. ,  Student teacher dialogue is the most effective means to assist the 

development of basic skills and the ability to form, express and 

exchange ideas, ICs enable the teachers to (a) assist all student's 

conceptual elaboration of new content. (b) contextualize instruction 

in the learner's experience base and (c) individualize instruction to 

match student's varied ability level, assess and assist learning and 

maintain appropriate cognitive challenge. 



The Dimension of IC is student teacher dialogue. The critical 

task of the teacher is to elicit and extend student talk on academic, 

personal, social and cultural experience in relation to an  academic 

topic. 

The Dimensions underline in each criterion and the teacher's 

role specified in each criterion leads the investigator to develop some 

annotations in each criterion. These annotations gives direction to 

the teachers in their class room activities. 

The following are the annotations identified in each criterion of 

the effective pedagogy. 

Criterion I : Joint Productive Activity (JPA) 

Dimension : Collaboration 

Annotations : Participates as a full 'collaborator, models 
mathematical thinking, models mathematical 
language, skills and problem solving strategies, 
assesses and assists student's performance. 

Criterion 2 : Language and Literacy Development (LLD) 

Dimension : Language use. 

Annotations : Assists student's language development through 
questioning, rephrasing and modeling, provides 
systematic assistance in activities that generates 
extended language use and developlnent of 
content vocabulary. 

Criterion 3 : Contextualisation (CTX) 

Dimension : Connected learning 

Annotations : Integrates new information with what students 
already know from home, school or conimunity, 
connects student's informal understanding to 
more abstract levels of understanding, makes 
incidental connection between the formal 
concepts and every day concepts. 



Criterion 4 : Challenging activities (CA) 

Dimension : Cognitive complexity 

Annotations : Fixes challenging standards (goals) and provides 
feed back to advance student's understanding to 
more complex levels, encourages higher order 
thinking skills such as analyzing, categorizing, 
evaluating, generalizing, synthesizing, 
summarizing, exploring patterns, determining 
casual relationships and problem solving, 
assesses and assists student's understanding, 
sense making and authorship of knowing, 
structures student's thinking. 

Criterion 5 : Instructional Conversation (IC) 

Dimension : Student - Teacher dialogue. 

Annotations : Encourages students to use purposeful 
conversations, fully inclusive conversations 
between teacher and small group of students, 
elicits and extends student's talk on academic, 
personal, social and cultural experience in 
relation to an academic topic, provides 
individualized instruction to match student's 
varied ability levels, provides clarifications 
through questioning and conversation, 
encourages student's academic discussions, 
assesses and assists students to rnaintain 
appropriate cognitive challenge. 

The investigator developed three Instructional Strategies based 

on the five Criteria, Dimensions and Annotations. For standard V 

the Instructional Strategy was prepared for the concept 'Decimals'. 

The strategy is given as Appendix I and its English version is given as 

Appendix 11. 

Instructional Strategy for the concept 'Average' was prepared 

for standard VI. It is given as Appendix 111 and its English version is 
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presented as  Appendix IV. For standard VII, the Instructional 

Strategy of the concept 'Negative Numbers' was prepared 

and presented as Appendix V. Its English version is given as 

Appendix VI. 

3.4.4. Guidelines for teachers 

The investigator prepared the following guidelines for teachers 

who wish to apply this newly developed Instructional Strategies in 

their class rooms. 

a) Before applying this Instructional Strategy, all students in the 

class rooms should be divided into different groups having five 

or six students. Each group should contains above average, 

average and below average students. The division of students 

in different groups should be b ~ s e d  on the average mark 

obtained in mathematics in the quarterly, half yearly and 

annual examinations of the previous academic year. For 

example for standard V11 students, the average inark in 

mathematics obtained in the quarterly, half yearly ancl annual 

examinations in standard V1 were taken. The students having 

average mark above 70 percentage can be considered as the 

above average students. Those students whose average mark 

lie between 40 percentage and 70 percentage can be taken as 

the average and those who have average mark below 40 
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d) All activities given in each segment of the Instructional 

Strategy should be done by students themselves with their 

group members and if necessary with other group members. If 

a student solves a problem correctly by himselflherself, then 

teacher should encourage others to congratulate him/her. 

"Well done Neethu," "oh! Your answer is absolutely correct, 

Manoj," like that. Teacher should also congratulate them. 

.e) The formative evaluation is based on the concept 'Dynamic 

assessment.' Teacher asks questions to a student. If he/she 

do not know the answer, he/she can seek the help of CP to 

reach at the correct answer. But teacher should make it sure 

that the CP is not simply providing the answer but guide 

others through the processes that lead to the solution of the 

problem. 

f) Teacher can provide activities given in the text books (TB) but 

make it sure that they are familiar and within the 

., surroundings of the students. 

g) The desirable classroom arrangements of a socio-cultural class 

room is a s  shown in the Figure 3.1. 
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Fig.3.1 Classroom Arrangement 

Teacher has no fixed place. She/he should be with groups 

through out the teaching processes. Teacher moves from one 

group to another. This type of arrangement is suitable for 

maximum interaction within the groups. 

h) The above average students in each group should be selected 

as the competent peer (CP). The communication skills, 

sociability, co-operative attitude and leadership quality of the 

students should also be considered while selecting students as 

CP. 

i) In the beginning of an activity, the averages and below 

averages do problems with the assistance of CPs/teacher. But 

later they can do problems by themselves. Teaches should 



make it sure that the averages and below averages do 

problems independently. 

j) In a socic~ cultural class room, teacher always acts as an active 

participant in the group activity. In this participation, she/he 

can do continuous evaluation. She/he can assess the 

student's performance at every segment of the Instructional 

Strategy. Remedial measures can readily be provided in the 

light of evaluation. 

Text books, handbooks and other reference books were used in 

the preparation of the instructional strategies. The strategy contain 

two parts: The activities which are used for interaction are presented 

in the first part. The interaction with annotations and blackboard 

work are included in Part 11. The interaction section is divided into 

different segments and each segment contains the activities given in 

the first part. A response sheet is there at the end of each 

Instructional Strategy. The opinion of students about this new 

approach were collected and recorded. 

3.5. TOOLS DEVELOPED AND USED IN THE STUDY 

The second objective of the present study is to validate the 

effectiveness of the developed instructional strategies. The 

Instructional Strategies for teaching the concepts 'Decimals', 
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'Average', and 'Negative numbers' were validated by experimental 

method. 
. a  

The investigator constructed all the tools used for validation of 

the instructional strategies. They are: 

1. tichievement Test for the concept 'Decimals'. 

2. Achievement Test for the concept 'Average' 

3. Achievement Test for the concept 'Negative Numbers'. 

3.5.1. Achievement Test for the Concept 'Decimals' 

The investigator constructed and standardized an Achievement 

test for the concept 'Decimals' in the validation of the Instructional 

Strategy prepared for the concept 'Decimals'. This test is treated as 

the pre test and post test in the experimental design selected for the 

validation of the Instructional Strategy. 

A test is said to be standardized when the rules for taking the 

test are made sufficiently clear and all students are given essentially 

the same task. The time allotted for the test, total marks, mark for 

each test item and method of answering are given in the test itself 

(Nunnally) . 

The test is prepared in accordance with the scientific 

procedure for preparing an Achievement test in Mathematics. It was 

decided to follow the Bloom's Taxonomy of educational objectives 
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(Bloom, 1979) Ibr thc test construction. The categories of objectives 

Knowletlgc:, Untlcrst;~nding and Application under t.hc c:ognitivc: 

domains of Bloom's taxonomy were tcaken for test construction. 

Neither too easy nor too difficult items differentiate the above average 

students from the below average students. So it is decidecl to give 

relatively high weightage to average difficulty of the test items. 

The investigator decided to construct only objective ty:pe items 

so as to avoid subjectivity. Among them multiple choice items with 

four alternatives were preferred by which answering for the students 

and scoring for the investigator will be easy and time saving. 

(i) Planning of the Test  

The first step in the construction of an Achievement test is 

planning of the test. Here decisions regarding when to test, what 

kind of questions to use, total marks and mark for each item etc. 

were taken. 

The investigator decided to prepare 20 multiple choice test 

items, carrying one mark each. The duration of the test was fixed to 

be one hour. The content of the test is the basic mathematical 

concept 'Decimds'. A blue print was constructed based on Bloom's 

Taxonomy of objectives. A blue print is a three dimensional chart 

showing the wcightages given to objectives, content and difficulty 

level of test items in the Achievement test. It gives a summary of all 
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necessary information about the design of the test. The weightages 

given to objectives and difficulty levels are given in Table 3.1 and 

Table 3.2 respectively. 

TABLE 3.1 

Weightage to Objectives 

TABLE 3.2 

Weightage to Difficulty Level 

S1. 
No. 

1 

2 

3 

The blue print of the Achievement test is given in Table 3.3. 

Objectives 

Knowledge 

Understanding 

Application 

Total 

% of marks 

15 

70 

15 

100 

Marks 

4 

8 

8 

20 

Marks 

3 

14 

3 

20 

S1. 
No. 

1 

2 

3 

% of marks 

20 

40 

4.0 

100 

Difficulty Level 

Easy 

Average 

Difficult 

Total 



TABLE 3.3 

Blue Print of the Achievement Test 

- - 

Easy ---I_ 
Average 1 2 1  6 1 1 l4 

carry one mark c:ach. 

Difficult 

Total 

(ii) Item Wniting 

The investigator prepared 35 multiple choice test items for item 

analysis. While preparing the test items, the suggestions and 

advices of thl: supervising teacher, primary and high school 

. a  

mathematics teachers and orher experts were taken into 

consideration. Nine items were discaxded in the first scrutiny and 26 

items were selected for item analysis. The selected items were 

written in the proper order with necessary instruction. Each test 

item has four alternatives A, B, C and D. 

Note: Number iri the cells indicates the number of questions. All questions 

- - 
4 

(iii) Method of Answering 

Separate answer sheets were prepared. The students were 

asked to put a 'X' mark against the alphabet of correct answer of 

each test item. A scoring key was also prepared. 

1 

8 

2 

8 

3 

20 



(iv) Item Analysis 

Item analysis refers to checking the quality of the test items. It 

involves estimating the difficulty index and discriminating power of 

each test item. The draft of 26 items has been tried out on a 

representative sample of 100 students of standard V from 

Government Higher Secondary School Vettilappara and St. George 

High School, Pariyaram. The question papers and separate answer 

sheets were provided to all students. The question paper contains all 

necessary instr.uctions about the test, additional instructions were 

provided by the investigator. The investigator with the help of 

another teacher administered the test. 

All answer sheets have been scored and the scores were 

selected for estimating the difficulty index and discriminating power 

of each test item. The answer sheets of 100 students were arranged 

in the descending order of the total marks obtained. The scores 

obtained by top 27 students (27 percentage) and bottom 27 :students 

(27 percentage) were taken as the upper group and 1owr:r group 

respectively. Iri order to select items for the final test, the difficulty 

index and discriminating power of the test items have been 

estimated. 



Difficulty Index (D.1) 

Difficulty index of a test item refers to the easiness percentage 

of the test item. The following formula suggested by Ebel (1979) was 

used to estimate the D.I. 

Where: U =: the number of correct answers in the upper group. 

L = the number of correct answers in the lower group. 
. a  

N = the number of students in each group. 

Discriminating Power (D.P) 

Discriminating power of a test item refers to the degree to 

which a given item discriminates among students who differ sharply 

in the function measured as a whole. It is the ability of the test item 

to discriminate between high achievers and low achievers. The 

higher the average discriminating power of the test items, the more 

variable the scores are likely to be and more reliable the scores are 

expected to be (Ebel, 1979). The investigator used the following 

formula to estimate the discriminating power. 

U - L  
D.P = --------- 

N 

Where: U = the number of correct answers in the upper group. 
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L = the number of correct answers in the lower group. 

N =: the number of students in each group. 

The D.1 a n d  D.P of the 26 test items are given in Table 3.4. 

TABLE 3.4 

D.1 and D.P of Test Items of the Achievement Test 

S1. 
No. 
1 
2 

3 
4 

19 
20 
2 1 
22 
23 
24 
25 
26 

5 24 10 0.63 0.52 
6 19 7 0.48 
7 20 8 0.52 0.44 
8 13 0 0.24 0.48 
9 24 13 0.68 0.4 1 
10 19 6 0.46 0.48 

U 

18 
16 
25 

22 

(Note: * indicates the selected test items) 
3 

2 1 
20 
25 
23 
16 

28 
23 
19 

L 

5 
2 

8 
11 

10 
8 
19 
8 
6 
4 
12 

5 

D.1 

0.42 
0.33 
0.6 1 

0.6 1 

0.57 
0.52 
0.8 1 

0.57 
0.4 1 

0.4 1 
0.64 

. 

0.44 

D.P 

0.48 
0.5 1 
0.62 

0.4 1 

Item 
selected 

* 
- - 
* 
* 

0.4 1 
0.44 
0.22 
0.56 
0.3 1 

0.52 
0.4 1 
0.52 

* 
* 
-- 
* 
-- 
* 
* 
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(v) Selection of Items 

From the total 26 items of the draft test, 20 items were 

selected for the final test having difficulty index between 0.4 and 

0.65 and discriminating power more than 0.4. The final test was 

prepared with 20 multiple choice items selected from the draft. All 

instructions were given in the test regarding the method of 

answering, total marks, time, mark for each item etc. The final 

Achievement test for the concept 'Decimals' is given as Appendix VII. 

Its English version is presented as Appendix VIII. The scoring key 

and answer sheet are given as Appendix IX and X. 

(15) Validity of the Test 

Validity of a test is defined as the accuracy with which the test 

measures what it supposed to measure. Validity of this Achievement 

test was estimated by correlating the scores of the test with the 

marks obtained for the students in mathematics in the half yearly 

examination. The correlation between two sets of scores was 

estimated by Pearson's Product Moment Method (Gareet, 1979). 

The obtained value of 'r' is 0.728, indicating that the test is 

valid. 
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(W) Reliability of the Test 

The reliability of a test is defined as the degree of consistency 
. . 

with which thc: test measures what it does measure. Reliability is 

expressed as a coefficient of correlation which is called reliability 

coefficient. Thc: coefficient was estimated using Split Half Method. 

The twenty items were split into two halves, odd numbered 

items (1, 3, 5 . . . . 19) and even numbered items (2, 4, 6 . . . 20). 

The scores of these two sets were counted and recorded. The 

coefficient of correlation between these two sets of scores were 

calculated by Pearson's Product Moment Method. 

The reliability coefficient of the whole test was estimated by 

Spearman - Brown prophecy formula (Garret, 1979) 

Where, 

'rll = the reliability coefficient of the whole test. 

'r1/2 112 = the reliability coefficient of the half test. 

The reliability coefficient of the whole test was 0.768. It shows 

that the test is a reliable one. 
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3.5.2. Achievement Test in Mathematics for the Concept 

'Average' 

The investigator constructed and standardized an Achievement 

test for the concept 'Average'. This test was used as the pre test and 

.post test in the experiment conducted for the validation of the 

Instructional Strategy for the concept 'Average'. 

(i) Planning of the Test 

The first step in the construction of an Achievement test is 

planning of the test. Here decisions regarding when to test, what 

kind of questions to use, total marks and mark for each item etc. 

were taken. 

The investigator decided to prepare 20 multiple choice test 

items, carrying one mark each. The duration of the test was fixed to 

be one hour. The content of the test is the basic mathematical 

concept 'Average'. A blue print was constructed based on Bloom's 

Taxonomy of educational objectives. A blue print is a three 

dimensional chart showing the weightages given to objectives, 

content and difficulty level of the test items in the Achievement test. 

It gives a summary of all necessary information about the design of 

the test. The weightages given to objectives and difficulty levels are 

given in Table 3.5 and Table 3.6 respectively. 



TABLE 3.5 

Weightage to Objectives 

0 bjectives % of marks 

Knowledge 
Understanding 4.5 

3 Application 8 

Total 20 

TABLE 3.6 

Weightage to Difficulty Level 

The blue print of the Achievement test is given in table 3.7 

TABLE 3.7 

Blue Print of the Achievement Test 

% of marks 

70 

S1. 
No. 
1 
2 

3 

cany one mark each 

Difficulty Level 

Easy 

Average 
Difficulty 

Total 

Marks 

4 

14 
2 

20 

Total 

4 

14 

2 

20 

Note: Number in the cells indicates the number of questions. All questions 

Application 

1 

7 
- - 

8 

Understanding 

2 

5 

2 

9 

Easy 

Average 

Difficult 

Total 

Knowledge 

1 

2 
- - 
3 
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(i) I temwri t ing 

The investigator prepared 35 multiple choice test items for item 
. 

analysis. Suggestions and valuable opinions of the supervising 

teacher, mathematics teachers and resource persons were taken into 

consideration while preparing the test items. Ten iterns were 

discarded in the first scrutiny and 25 items were selected for item 

analysis. The selected items were arranged in the proper order with 

necessary instruction. Each test item has four alternatives A, B, C 

and D. 

(iii) Method of Answering 

Separate answer sheets were prepared. The students were 

asked to put a 'X' mark against the alphabet of correct answer of 

each test item. A scoring key was also prepared. 

(iv) Itenr Analysis 

Item analysis refers to checking the quality of the test items. ~t 

involves estimating the difficulty index and discriminating power of 

each test item. The draft of 25 items has been tried out on a 

representative sample of 100 students of standard V1 from 

Government Higher Secondary School Vettilappara and St. George 

High School Pariyaram. The question papers and separate answer 

sheets were provided to all students. The question paper contains all 



necessary instructions about the test and additional instructions 

were provided by the investigator. The investigator with the help of 

another teacher administered the test. 

The D.1 and D.P of the 25 test items are given in Table :3.8. 

TABLE 3.8 

S1. 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

- 14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 

(Note: * 

D.1 and D.P 

U 

23 
17 
23 
25 
18 
20 
19 
24 
10 
2 1 
23 
19 
23 
20 
18 
24 
23 
151 
15' 
18 
2 1 
6 
2Cl 
22 
22 

indicates the 

of Test 

L 

10 
4 
9 

2 1 
7 
8 
7 
19 
0 
11 
13 
5 
12 
10 
11 
13 
11 
9 
3 
9 
11 
0 
8 
10 
11 

selected items) 

Items of the 

D.1 

0.6 1 
0.38 
0.59 
0.85 
0.46 
0.52 
0.48 
0.79 
0.19 
0.59 
0.66 
0.44 
0.64 
0.55 
0.53 
0.68 
0.62 
0.51 
0.37 
0.50 
0.59 
0.11 
0.52 
0.6 1 
0.63 

Achievement 

D.P 

0.48 
0.48 
0.5 1 
0.14 
0.40 
0.44 
0.44 
0.18 
0.37 
0.37 
0.37 
0.5 1 
0.40 
0.37 
0.25 
0.4 1 
0.44 
0.37 
0.52 
0.33 
0.37 
0.22 
0.44 
0.48 
0.44 

Test 

Item 
selected 

* 
* 
* 
- - 
x 

* 
* 
-- 
- - 
* 
* 
* 
* 
* 
- - 
* 
* 
* 
* 
* 
* 
-- 
* 
* 
* 



(v) Selection of Items 

20 test items were selected from the draft test for the final test. 

The items having difficulty index between 0.3 and 0.7 and 

discriminating power more than 0.3 were selected for the final test. 

S All instructions were given in the test regarding the method of 

answering, total marks, time, mark for each item etc. ?'he final 

Achievement test for the concept 'Average' is given as Appendix XI. 

.Its English version is presented as Appendix XII. The scoring key 

and answer sheet are given as Appendix XI11 and XIV respectively. 

(vi) Validity of the Test 

Validity of a test is defined as the accuracy with which the test 

measures what it supposed to measure. Validity of this Achievement 

test was estimated by correlating the scores of the test with the 

marks obtained for the students in mathematics in the half yearly 

examination. The correlation between two sets of scores was 

estimated by Pe.x-son's Product Moment Method (Garret, 1979). 

. , 

The obtai:ned value of 'r' is 0.682, indicating that the test is 

valid. 

(vii) Reliability of the Test 

The reliability of a test is defined as the degree of con.sistency 

with which the test measures what it does measure. Reliability is 
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expressed as a coefficient of correlation which is called reliability 

coefficient. The coefficient was estimated using Split Half Method as 

explained in the case of the previous test. 

The 20 rest items were split into two halves, odd numbered 

items (1, 3 ,  5 . . . . . 19) and even numbered items (2, 4, 6 . . . . . . 20). 

The scores of these two sets were counted and recorded. The 

coefficient of :orrelation between these two sets of scores were 

calculated. 

The reliability coefficient of the whole test was 0.749 showing 

that the test is reliable. 

3.5.3. Achievement Test for the Concept 'Negative Numbers' 

The investigator constructed and standardized an Achievement 

test for the concept 'Negative Numbers'. This test was treated as the 

pre test and post test in the experiment conducted for the validation 

of the Instructional Strategy for the concept 'Negative Numbers'. 

(i) Planning of the Test 

The first step in the construction of an Achievement test is 

planning of the test. Here decisions regarding when to test, what kind 

of questions to use, the total marks and mark for each item etc. were 

taken. 
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l'hc investigator decided to construct an Achicveincnt test 

having 25 multiple choice items with four alternatives. Each test 

item carries onc: mark and total mark is 25. The duration of the test 

was fixed to be one hour. The content area was the basic 

mathematical concept 'Negative Numbers'. The blue print was 

prepared based on Bloom's Taxonomy of educational objectives. It 

gives a summary of all necessary information about the design of the 

test. The weightages given to objectives and difficulty levels are given 

in Table 3.9 and Table 3.10 respectively. 

TABLE 3.9 

Weightage  to Object ives  

TABLE 3.10 

Weightage  to Diff icul ty  Leve l  

% of marks 

12 

32 
56 

100 

Marks 

3 
8 
14 

25 

S1. 
No. 

1 
2 

3 

Objectives 

Knowledge 

Understanding 
Application 

Total 

% of marks 

16 
72 

12 

100 

Marks 

4 

18 

3 
25 

S1. 
No. 

1 
2 

3 

Difficulty Level 

Easy 
Average 

Difficulty 

Total 
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The blue print of the Achievement test is given in Table 3.1 1. 

TABLE 3. l l 

Blue Print of the Achievement Test 

Average I 
Difficult I -- I 2 I 1 1 

Total 

4 

Application 

1 Easy 

carry one mark each 

Total 

(ii) I temwrit ing 

Knowledge 

1 

The investigator prepared 40 multiple choice test items for item 

Understanding 

2 

Note: Number in the cells indicates the number of questions. All questions 

3 

analysis. Suggestions and valuable opinions of the supervising 

teacher, mathematics teachers and resource persons were taken into 

consideration while preparing the test items. Nine iterns were 

discarded in the first scrutiny and 31 items were selected for item 

analysis. The selected items were arranged in the proper order with 

.necessary instruction. Each test item has four alternatives A, B, C 

and D. 

8 

(iii) Method of Answering 

Separate answer sheets were prepared for marking the correct 

answers. The students were asked to select the correct answer from 

14 25 



the four alternatives and put a 'X' mark against the alphabet of the 

correct answer. A scoring key was also prepared for scoring the 

answer sheets. 

(iv) Item Analysis 

Item analysis is the process of checking the quality of the test 

items. The difficulty index and discriminating power of each test 

item has been estimated. The draft of 3 1 items were administered on 

a representative sample of 100 students of standard V11 of 

Government Higher Secondary School Vettilappara and St. George 

High School Pariyaram. The question papers and separate answer 

sheets were provided to all students. The question paper contains all 

necessary instr.uctions about the test and additional instructions 

were provided by the investigator. The investigator with the help of 

another teacher administered the test. 

The D.1 and D.P of the 3 1 test items are given in table 3.12. 
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TABLE 3.12 

D.1 and D.P of T e s t  I tems of the Achievement  Test 
-- - - 

. a  

(Note: * indicates the selected items) 
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(v) Selection of Items 

From th(: 3 l fcst ifctins in t.hc tlnlft tcst, 25 iteins were selcctctl 

for the final test having difficulty index between 0.35 and 0.65 and 

discriminating power more than 0.35. All instructions were given in 

the test regarding the method of answering, total marks, time, mark 

for each items etc. The final Achievement test for the concept 

'Negative Numtlers' was prepared with 25 multiple choice test items. 

(vi) Validity of the Test 

The validity of the test was estimated by correlating the scores 

of 100 students with the marks obtained in the half yearly 

examination. The estimated coefficient of correlation is 0.81 
., 

indicating that the test is valid. 

(vii) Reliability of the Test 

The number of test items is an odd number. So the reliability 

of the test was calculated by test - retest method, with an interval of 

two weeks for 50 students. 

The obtained value of 'r' is 0.83. This indicates that the test is 

highly reliable. 

The 25 test items were written with four alternatiktes. All 

instructions were given in the test. The final Achievement test for 

the concept 'Negative Numbers' is given as Appendix XV, its English 



version is given as Appendix XVI. The answer sheet and scoring key 

are given as Ap:?endix XVII and XVIII respectively. 

3.6. SAMPLE SELECTED FOR THE STUDY 

. a  

It was difficult to get two equivalent groups in the experimental 

design for tht: validation of the instructional strategies. The 

investigator co~lducted the experiment on two non-equivalent intact 

class room groups. One intact class room group was randomly 

selected as the experimental group and the other as the control group. 

The details of the sample selected for the present study are described 

as follows. 

In the experiment conducted for the validation of the 

Instructional Strategy of the basic mathematical concept 'Decimals', 

standard V students were selected. A class division having 30 

students of Model Residential School, Chalakudy was selected as the 

experimental group and a class division having 30 students of 

Government Girl's High School, Chalakudy was selected as the control 

group. These two schools are in Irinjalalckuda Educational district of 

Thrissur District. 

In the experiment conducted for the validation of the 

Instructional Strategy of the basic mathematical concept 'Average', 

standard V1 students were selected. A class division of 30 students 

of standard V1 from Model Residential School, Chalakudy was 



selected as the: experimental group. A class division of 30 students 

of standard V1 from Government Girl's High School, Chalakudy was 

selected as the control group. NR 4710 

In the experiment conducted for the validation of the 

Instructional Strategy of the basic mathematical concept 'Negative 

Numbers', standard V11 students were selected. A class division of 

35 students of Model Residential School Chalakudy has been 

selected as the experimental group and a class division having 35 

students of Government Girl's High School, Chalakudy has been 

selected as the control group. 

The details of the sample selected for the present study is given 

in Table 3.13 

TABLE 3.13 

Details of Sample Selected 

Std V 

Name of 
School 

Experiment 
al Group 

Number 
of 

Students 

Std  V11 

Experimental Control 
Grou!~ Group I Control 

Group 

Std V1 

Model 
Residential 

School, 
Chalakudy 

Experimental 
Group 

3 0 

Control 
Group 

Govt. Girl's 
High 

School, 
Chalakudy 

3 0 

Model 

School, 
Chalakudy 

High School, 
Chdakudy 

Model 
Residential 

School, 
Chalakudy 

Govt. Girl's 
High School, 
Chalakudy 



3.7. EXPERIMENT CONDUCTED 

The procedure adopted for conducting the experiment was as 

follows. 

1. Administration of the Pre-tests. 

2. Conventional Method of teaching of the selected basic 

mathematical concepts for the control groups of standard V, V1 

and VII. 

3. Teaching the experimental groups of standard V, V1 and V11 by 

the newly developed Instructional Strategies of the selected 

basic mathematical concepts. 

4. Administration of the Post-tests. 

3.7.1. Administration of  Pre Tests  

Before starting the experiment, the investigator conducted pre 

tests for both experimental and control groups. The Achievement test 

for the concept 'Decimals', the Achievement test for the concept 

'Average' and the Achievement test for the concept 'Negative numbers' 

respectively were used as the pretests in standards V, V1 and VII. 

The investigator herself conducted the pre-tests for the two 

groups. The :;cores obtained by the students in the experimental 
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and control group has been collected and subjected to statistical 

analysis. 

3.7.2. Conventional Method of Teaching the Control Groups 

Control groups have been taught by the Conventional 

Methodof teaching mathematics. The control group students of 

standard V was taught by Conventional Method of teaching the 

. concept 'Decimals'. The investigator prepared the Teaching Manuals 

for teaching the concept 'Decimals'. It is given as Appendix XIX and 

its English version is given as Appendix XX. The investigator taught 

the control group with the help of text book. It took eight periods 

each having 45 minutes duration to complete the teaching of the 

concept . 

In the VI1h standard, the basic mathematical concept 'Average' 

was taught to the control group by Conventional Method. The 

Teaching Manuals for teaching the concept 'Average' prepared by the 

.. investigator a r c :  given as Appendix XXI and its English version is 

presented as Appendix XXII. The investigator taught the control 

group by conventional method. Eight periods each having 45 

minutes duration has been taken to complete the teaching of the 

concept by this method. The investigator used text book for teaching 

the control group. 
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For standard VII, the control group was taught by the 

Conventional Method of teaching mathematics. The investigator 

taught the control group, the basic mathematical concept 'Negative 

Numbers' by this method. Five periods each having 45 minutes 

duration were taken to complete teaching of the concept. The 

investigator pr~zpared Teaching Manuals for the concept 'Negative 

Numbers'. It is given as Appendix XXIII and its English vc:rsion is 

given as Appendix XXIV. 

3.7.3. Teaching the Experimental Group by the Newly Developed 

Instructional Strategy 

The experimental groups of the three standards V, V1 and V11 

were taught by the newly designed Instructional Strategies for the 

selected mathematical concepts. The investigator taught the 

experimental groups by the new strategy. 

First the experimental group was divided into six or seven 

different groups each having five or six students. Each group has 

above average, average and below average students. This division of 

students into different groups was based on the average marks 

obtained in mathematics in the quarterly, half yearly and annual 

examinations in the previous academic year. In each group <an above 

average student who has leadership quality, sociability, cooperative 

mentality and better communication skills has  been selected as the 



competent peer (CP). The different groups were arranged in the class 

room as shown in Figure 3. l. (Page No. 78). 

In standard V, 30 students of the experimental group has been 

.divided in to six groups based on their average mark obtained in 

mathematics in the quarterly, half yearly and annual examination in 

the IV"I standard. The Instructional Strategy for the concept 

'Decimals' was applied to this group. Fourteen periods each has 45 

minutes duralion were taken for completing the Instructional 

Strategy. 

In standard VI, the 30 students of the experimental group has 

been divided ir. to six groups based on their average mark obtained 

in mathematics in the quarterly, half yearly and annual examination 

. , in the V*l standard. The experimental group was taught by the 

newly designed Instructional Strategy for the concept 'Average'. 

Fifteen periods each has 45 minutes duration were taken for 

completing the Instructional Strategy. 

In standard VII, the 35 students of the experimental group has 

been divided in to 7 groups based on their average mark obtained in 

mathematics in the quarterly, half yearly and annual examination in 

the VIth standard. The basic mathematical concept 'Negative 

Numbers' was taught to the experimental group by the new 
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(C) Mode 

Mode = 3 Median - 2 Mean 

(d) Standard Deviation (S. D) 

where X = Mid point of the class 

- 
X = Arithmetic Mean 

N = Total number of measures (Ferguson, G.A., 1976) 

(e) Skewness 

3 (Mean - Median) 
Skewness = 

S 

where S =: Standard deviation 

. # 

If) Kurtosis 

3 Kurtosis = -- 
m: 

where - C(x - 3' m4 - 
N 

- 
X = Arithmetic Mean 

(Garrett, 198 1) 

N = Total number of measures 
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3.8.2. Comparison of Means 

The comparison of the Means of the pre test and post test 

scores of the experimental and control groups were done by the 

statistical techniques 'Effect Size' and ' ~ e s t  of Significance of 
I 

Difference between two Means 

(a) Effect Size 

. , 
Effect size is the name given to the family of indices that 

measure the magnitude of a treatment effect. These indices are 

independent of sample size. Effect size is measured by the 

standardized difference between two means. (Cohen, 1988). 

D 
Effect Size = - 

S 

where, D = Difference between sample means. 

S = Combined standard deviation 

where NI, N2 = Sizes of the two samples. 

SI ,  S2 = Standard deviations of the samples. 

dl = M 1 - Combined mean 

d2 = M2 - Combined mean 

M1, M2 = Means of the samples 



N,h/I, + N,M, 
Combined Mean = 

N, -1 N, 

(b) Test of Significance of Difference Between Two Means 

The test of significance of difference between two means was 

done by estimating the Critical Ratio. 

U Critical Ratio t = 

Si' -- I - 

where D - Difference in sample means 

S 1,  S2 - Standard deviations of the two samples. 

NI ,  N2 - Sizes of the samples. 

3.8.3. Gain Score Analysis 

The gain score analysis, comparison of gain scores and 

percentage analysis of gain scores were done for the collected data. 

(a) Gain Score Analysis 

The gain score analysis was done by estimating the Critical 

Ratio. 

Gain Score = Post test score - Pre test score 

Mean Gain Score 
Critical Ratio = 

Standard Error of Gain Scores 



where d = Gain score - Mean gain score 

N = Number of measures 

(b) Comparison of Gain Scores 

The comparison of the gain scores of the sample was done by 

estimating the Critical Ratio. 

Critical Ratio t = M, -M2 

where, M 1, M2 = Mean gain scores of two samples. 

SI, S2 = Standard deviations of the gain score:; of two 

samples. 

N I ,  N L  = Size of the two samples. 

(c) Percentage Analysis of Gain Scores 

The total gain scores of students in the experimental group 

whose scores are less than and more than 40 percentage of the total 

scores in the pretest were compared by estimating the percentage of 

increase over the base total. 

Total Gain Score 
Percentage of increase over the base total = .x100 

Total Pre test Score 



3.8.4 Analysis o f  Covariance 

To v:ilicl;~tc th(: effectiveness of the Instructional Strategic.~, 

single factor ANCOVA with one covariate is used. Analysis of 

Covariance is a statistical method used to 'control' or 'adjust for' the 

effects of one or more uncontrolled variables associated with the 

conduct of the experiment. It statistically removes the effects of 

. extraneous variables from the dependent variable. In the present 

study ANCOVA is used to remove the effects of the extraneous 

variable i.e., the initial status of students, as measured by the pre 

test. 

The ANC3VA is used to remove the bias introduced by the 

difference in the initial level of students in the experimental and 

control groups and permit the unbiased comparison of the effects of 

two methods of teaching. 

In the application of the analysis of covariance, the influence of 

. < 

the controlled variable, sometimes called the CO-variate, is usually 

removed by a simple linear regression method, and the residual 

sums of squarr:s are used to provide variance estimates which in 

turn make tests of significance. (Ferguson, G.A., 195'6). The 

investigator manually done all the calculations involved in ANCOVA. 
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ANALYSIS 

The data resulting from any experiment are usually a collcction 

of observations or measurements. Simple direct inspection of thc 

data cannot ascertain valid conclusions about the experiment. 

Statistical analysis provides valid inferences about the data and 

helps the investigator to make accurate conclusions about the 

experiment. 

The second objective of the present study is to validate the 

effectiveness of the newly developed instructional strategies. The 

three instructional strategies for the basic mathematical concepts 

'Decimals' a t  Standard V, 'Average' a t  Standard V1 and 'Negative 

Numbers' a t  Standard V11 were validated by experimental method. 

The pre test and post test Achievement scores of tl-ie experimental 

and control groups of three standards V, V1 and V11 were collected 

and analyzed using the appropriate statistical techniques. 

The analysis of the date has been done, classified and 

presented as follows, 

1. Preliminary Analysis 

2. Comparison of Means 

3. Comparison of Gain scores 

4. Analysis of Covariance 
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4.1 PRELIMINARY ANALYSIS 

The important statistical constants of the variables in the 

study were estimated. For experiment and control groups, the 

statistical constants like Arithmetic Mean, Median, Mode, Standard 

Deviation, Skew ness and Kurtosis have been estimated for standard 

V, V1 and VII. 

The statistical constants of the scores of Achievement in the 

basic mathematical concept 'Decimals' of the experimental and 

control group in the pre test and post test of standard V are 

presented in Table 4.1 and Table 4.2 

TABLE 4.1 

Statistical Constants of The Pre Test Scores of 
Students in Experimental and Control Groups ( Standard V) 

Control 
group 

8.7 

7.50 

7.00 

5.29 

0.05 

-0.57 

Statistical constants 
estimated 

Mean 

Median 

Mode 

Standard deviation 

Skew ness 

1 Kurtosis 

Experimental 
group 

10.37 

12.50 

13.00 

5.09 

-0.36 

-1.19 
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TABLE 4.2 
Statistical Constants of the Post Test Scores 

of Students in Experimental and Control Groups ( Standard V) 

For standard VI, the statistical constants of the scores of the 

Achievement test for the basic mathematical concept 'Average' have 

been estimated in the pre test and post test of the experimental and 

control groups. The values are shown in Table 4.3 and 4.4 

respectively. 

Control group 

- 

9.6 
-- -- 

9.00 
- 

7.00 

4.8 1 

0.30 

-0.55 

Statistical constants 
estimated 

-- -- -- 

Mean 

Median 

Mode 

Standard deviation 

Skewness 

Kurtosis 

TABLE 4.3 

Experimental 
group 

14.5 

16.50 

17.00 

4.72 

-0.97 

0.05 

Statistical Constants of The Pre Test Scores of 
Students in the Experimental and Control Groups ( Standard VI) 

Experimental 
Statistical constants estimated 

Mode 

Control group 

Mean 

Median 

Standard deviation 

10.38 

10.00 

4.9 

4.00 

Skew ness 

Kurtosis 

-0.02 

-0.66 

0.83 

0.16 



TABLE 4.4 

Statistical Constants of the Post Test Scores of 
Students in the Experimental and Control Groups ( Standard VI) 

- - - 

Experimental , grz]Control group Statistical corlstants estimated r 
Mode 20.00 

I Standard deviation I 4.11 I 5.19 

I Skew ness -0.59 1.23 

I Kurtosis 

In standard VII, the statistical constants of the scores of thc 

Achievement Tzst obtained in the pre test and post test of the 

experimental a ~ l d  control groups have been estimated. The estimated 

statistics are presented in Table 4.5 and Table 4.6 respectively. 

TABLE 4.5 

Statistical Constants of the Pre Test Scores of 
Students in th.e Experimental and Control Groups (Standard VII) 

Experimental 
Statistical constants estimated Control group 

Mean 

Median 

Mode 

Standard deviation 

Skew ness 

Kurtosis 

10.15 

9.00 

6.00 

5.62 

0.6 1 

-0.2 1 

p-- -- 

9.06 

9.00 

10.00 

5.29 

0.9 1 

0.61 
p-- 
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TABLE 4.6 

Statistical Constants of the Post Test Scores of 
Students in the Experimental and Control Groups (Standard VII) 

Statistical cor~stants estimated Experimental 

Median F- 
I Skew ness I -0.18 I 0.58 1 
Standard deviation 

I Kurtosis 1 -1.04 I -0.12 I 

15.18 

15.00 

The graphical representation (frequency polygon) of the pre test 

and post test scores of the experimental and control group have been 

drawn. The graphical representation of the scores of students in 

standard V are given in Figure 4.1 and Figure 4.2. The graphical 

representations of scores of students in standard V1 are given in 

Figure 4.3 and 4.4. The graphical representations of scores of 

students in standard V11 are given in Figure 4.5 and 4.6 respectively. 

9.79 

9.00 

24.00 

6.40 

6.00 

5.27 



FIGURE 4-1 Frequency Polygon of Pre Test Scores of Experimental and Control Groups (Standard V) 
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FIGURE 4-2 Frequency Polygon of Post Test Scores of Experimental and Control Groups (Standard V) 
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FIGURE 4-3 Frequency Polygon of Pre Test Scores of Experimental and Control Groups (Standard VI) 
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FIGURE 4-4 Frequency Polygon of Post Test Scores of Experimental and Control Groups (Standard VI) 
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FIGURE 4-5 Frequency Polygon of Pre Test Scores of Experimental and Control Groups (Standard VII) 
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FIGURE 4-6 Frequency Polygon of Post Test Scores of Experimental and Control Groups (Standard VII) 



4.2. COMPAR3SON OF MEANS 

. , The comparison of the mean Achievement scores of the pre test 

and post test of the experimental and control group has been (lone 

by the statistical methods 'Effect size' and 'Test of Significance of 

Difference between Means'. 

4.2.1 Effect Size 

Effect size is the name given to a family of indices that 

measures the magnitude of a treatment effect. Effect size can be 

measured as the standardized difference between two means. The 

details of this method and its interpretation are presented in the 

Methodology chapter of this report. 

The analysis done by 'effect size' for standards V, V1 and V11 

have been worked out separately and describes as follows. 

( i  Comparison of Mean Achievement Scores of Pre Test and 

Post Test in Standard V 

The mean Achievement scores obtained in the pre test and 

post test of the experimental group were compared. The data and 

results are given in Table 4 .7. 



TABLE 4.7 

Data and Results of Comparison of Means of the Pre Test 
and Post Test Scores of the Experimental Group (Standard V) 

Effect 
Size 

The obtained value of effect size is 0.78. This means that thc 

Combined 
S.D 

- 

5.33 

Tests 

Pre test 

Post test 

new Instructional Strategy for the concept 'Decimals' has improved 

the performance of the students by 0.78 standard deviation units. 

.-p--- 

Number 
of students 

30 

30 

The means of Achievement scores obtained in the post test of 

the experimental and control group were compared. The data and 

Mean 

10.37 

14.5 

P results are presented in Table 4.8 

TABLE 4.8 

S'D 

Data and Results of the 
Comparison of Means of Achievement Scores in the 

- Post Test of the Experimental and Control Group (Standard V) 

Combined 
Mean 
- -~ 

5.09 

4.72 

12.47 

- ,  

Effect 

Size 
. . 

0.92 

Combined 

S.D 

5.36 

Combined 

Mean 

12.05 

Groups 

Experimental 
Group 

Control group 

Mean 

14.5 

9.6 

Plumber 

of students 

30 

30 

S.D 

4.72 

4.81 
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The obtained value of effect size is 0.89, which indicates that 

Lhc ncw Instructional Stratcgy for the concept 'Average' has 

improved thc pc:rformance of thc students by 0.89 standard dcviation 

units. 

The means of Achievement scores obtained in the post test of 

the experimential and control group were compared. The data and 

results of the cc mparison are presented in Table 4.10 

TABLE 4.10 

Data ancl Results of the Comparison of Means in the 
Post Test of the Experimental and Control Group (Standard VI) 

The obtained value of effect size is 1.44, which indicates that 

the new Instructional Strategy improved the performance of students 

by 1.44 standard deviation units. 1.44 standard deviation distancc in 

the normal curve will cover an area of 0.925 1 (0.50+0.4251). That is 

92.51 percentage of the total area. This means that an avcrage 

student in the experimental group had an  Achievement greater than 

Groups 

Experimental 
Group 

Control 
group 

that of 92.51 percentage of students in the control group. 

Number 

of students 

30 

30 

Combined 

M e a n  

10.11 

M e a n  

15.00 

5.23 

S.D 

4.11 

5.19 

- - - - -- - - - 

Cornbincd 

S.D 

6.77 

Effect 

Sizc 

1.44 
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(iii) Comparison of Means of Achievement Scores of Students 

in Stanclard VII. 

The mea:is of Achievement scores obtained for the concept 

'Negativc Numtlers' in the pre test and post test of students in thc 

experimental arld control group were compared. 

The mearr Achievement scores of students in the experimental 

group obtained in the pre test and post test has been compared by 

effect size. The data and the results are given in Table 4.1 1 

TABLE 4. l l 

Data and Results of Comparison of Means of the 
Pretest and Posttest of the Experimental Group (Standard VII) 

. The obtained value of effect size is 0.78. This means that the 

new Instr~ctional Strategy for the concept 'Negative Numbers' has 

improved the performance of the students by 0.78 standard deviation 

units. 

Effect 
Size 

0.78 

- 

Combined 
S.D 

6.53 

I -1- 

Tests 

Pre test 

Post test 

Number 
of students 

35 

35 

Mean 

10.15 

15.18 

S.D 

5.62 

6.40 

Combined 
Mean 

12.67 



The means of Achievement scores obtained in the post test of 

the experimental and control group were also compared. The data 

and results are shown in Table 4.12 

TABLE 4.12 

Data and Results of the 
Comparison of Means in the Post 

Test of the Experimental and Control Group (Standard VII) 

The obtained value of effect size is 0.84. This indicates that thc 

new Instructional Strategy improved the performance of students by 

0.84 standard deviation units. 0.84 standard deviation distance in 

the normal curve will cover an area of 0.7995 (0.50+0.2995). That is 

79.95 percentage of the total area. This means that an  average 

student in the experimental group had an  Achievement greater than 

'that of 79.95 percentage of students in the control group. 

4.2.2. Test of Significance of Difference between Means 

- 

Effect 

Size 

0.84 

I 

The signizcant difference in the pre test and post test mean 

Achievement sc:ores of students in the experimental and control 

p---.-.-. 

Combined 

S.D 

6.45 

Groups 

Experimental 
Group 

Control 
group 

Number 

of 
students 

35 

35 

Mean 

15.18 

9.79 

S.D 

6.40 

5.27 

Combined 

Mean 

12.49 
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groups were compared by the Test of Significance of Difference 

between Means. In standards V, VI, and V11 the mean pre test and 

post test Achievement scores of both experimental and control 

groups were compared. The details are given as follows. 

(i) Test of Significance of Difference between Mean Scores of 

Students in Standard V 

The pretest means of Achievement of students in the 

experimental and control groups were compared by the test of 

significance of difference between means. The data and results are 

presented in Table 4.13. 

TABLE 4.13 

Test of Significance of 
Difference between the Mean Achievement Scores 

of Pre Test in the Experimental and Control Groups (Standard V) 

The tabled value of 't' for df 58 at  0.05 level of significance is 

Groups 

Experimental 
Group 

Control group 

2.00. The calculated value of It' is not significant at  0.05 level of 
. , 

significance. Therefore there is no significant difference between the 

pre test means 1.3f the experimental and control group of standard V. 

Number 
of students 

30 

30 

Mean 

10.37 

8.7 

S.D 

5.09 

5.29 

t-value 

1.34 

Level of 
Significance 

Not 
Significant 
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This indicates that the pre experimental status of the two groups are 

almost similar a s  measured by the pre-test. But the difference in thc 

means shows that the two groups are not equivalent. 

The post test mean scores of students in the expcrimcntal and 

control groups were compared by test of significance of difference 

between means. The data and result are given Table 4.14. 

TABLE 4.14 

Test of Significance of 
Diffe~ence between the Mean Achievement Scores 

of Post Test in the Experimental and Control Groups (Standard V) 

From the 'to table, the value of 't' at  0.01 level of significance for 

df 58 is 2.65. Therefore the calculated value of I t '  is significant at 

0.01 level of significance. There is significant difference between thc 

post test mean scores of students in the experimental and control 

groups. The higher value of mean Achievement score of the 

experimental group indicates the better performance of students in 

the experimental group. This is due to the treatment (teaching the 

concept 'Decimals' by the new Instructional S t ra tea)  given to the 

Groups 

Experimental 
Group 

Control 
group 

Number 

of students 

30 

30 

h4ean 

14.5 

9.6 

S.D 

4.72 

4.8 1 

t-value 

3.99 

Level of 
Significance 

0.01 
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experimental group. The control group was taught by Conventional 

Method of teaching. 

(ii) Test of Significance of Difference between Meun Scores 

of Studt!nts in Standard W. 

The pre test mean Achievement scores of students in the 

experimental and control groups were compared by test of 

significance of difference between means. The data and results are 

presented in Table 4.15. 

TABLE 4.15 

Data and Result of 
Comparison of Mean Achievement Scores of 

Pre Test in the Experimental and Control Groups (Standard VI) 

Tabled value of 't' for df 58 at  0.0 l level of significance is 2.66. 

The calculated value of It' is significant at  0.0 1 level of significance. 

There is significant difference between the pre test mean 

Achievement scores of students in the experimental and control 

groups. The pre experimental status of two groups differ significantly 

and are non-equivalent. 

Groups 

Experimental 
Group 

Control 
group 

Number 
of students 

30 

30 

Mean 

10.38 

4.9 

S.D 

5.06 

4.08 

t-value 

4.3 1 

Level of 
Significance 

0.0 1 
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The post tcst mcan Achicvemcnt scores of thc cxpcrimcr~lal 

' and control groups were also compared by test of significance of 

difrcrcncc bctwccti nicalls. 'l'hc data and rcsult arc prcscntcd in 

Table 4.16 

TABLE 4.16 

Test of Significance of 
Difference between Mean Post Test Scores of 

the Experimental and Control Groups (Standard VI) 

From the table of 't' values for df 58 a t  0.01 level of 

Groups 

Experimental 
Group 

Control group 

. , 

significance, t =: 2.66. The estimated value of 't' is significant a t  0.01 

level of significance. There is significant difference between the post 

test mean Achievement scores of the experimental and control 

groups. The high post test mean value of the experimental group 

shows that they have better Achievement in the concept 'Average' 

than the control group. This difference may be due to the effect of the 

Instructional Strategy for teaching the concept 'Average' to the 

experimental group. The control group was taught by Conventional 

Method of teaching. 

Number 
of students 

30 

30 

Mean 

15 

5.23 

4.11 

5.19 

t-value 

8.07 

Level of 
Significance 

-- - - 

0.0 1 

i 
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(iii) Test of Significance of Difference between Mean 

Achievement Scores of Students in Standard VII 

The pre test mean Achievement scores of students in the 

experimental and control groups were compared by test of 

significance of difference between means. The data and results are 

shown in Table 4.17. 

TABLE 4.17 

Test of Significance of 
Difference between Mean Pre test Scores of 

Experimental and Control Groups (Standard VII) 

From the It' table, for df 68 at 0.05 level of significance, 

t =2.00. The calculated It' value is not significant at  0.05 level of 

significance. There is no significant difference between the pre test 

mean scores of the experimental and control groups ie., there is no 

significant difference between the pre-experimental status of the two 

groups. But the difference in the mean values indicates the two 

groups are non-equivalent. 

p-.-- 

Level of 
Significance 

Not 
significant 

t-value 

0.84 

S.D 

5.62 

5.29 . 

Number 
of students 

35 

35 

Groups 

Experimental 
Group 

Control group 

Mean 

10.15 

9.06 
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The post test mean scores of the experimental and control 

groups were also compared by test of significance of difference 

bctwccn means. Thc: tlata and result arc prcscnlcd in 'f'ablc 4 .18.  

Table 4.18 

Test of Significant of 
Difference between Mean Post - Test Scores 

of the Experimental and Control Groups (Standard VII) 

The tabled value of It' for df 68 at  0.01 level of significance is 

2.65. The calculated 't' value is significant a t  0.01 level. Thcrc is 

significant difference between the mean post test scores of students 

in the experimental and control groups. The high mean score of the 

experimental group shows the higher Achievement in the concept 

'Negative number' of the experimental group. This may be due to the 

effect of the Instructional Strategy used for teaching the experimental 

group. The control group was taught by the Conventional Method of 

teaching. 

Lcvel of 
Significance 

0.01 

t-vaJue 

3.35 

Groups 

Experimental 
Group 

Control group 

Number 
of students 

35 

35 

Mean 

15.18 

9.79 

S'D 

6.40 

5.27 







The data, and results of the gain score analysis of the 

experimental g rmp are shown in Table 4.2 1. 

TABLE 4.21 

Data and Results of Gain Score 
. , Analysis of Experimental Group ( Standard VI) 

The obtained value of 't' is 1.42 which is less than the tablc 

value of 't' at  0.05 level of significance. Therefore the gain score 

performance of students in the experimental group is not significant. 

The comparison of the mean gain scores of the students in thc 

experimental and control groups have been worked out. The data 

and results of comparison are given in Table 4.22. 

Number 
Group of 

Students 

Experimental 
30 

TABLE 4.22 

Critical 
Ratio 

(t-value) 

1.42 

Data and Results of Comparison of Mean 
Gain Scores of Experimental and Control Group (Standard VI) 

Lcvcl of 
Significance 

Not significant 

Mean 
Gain 
Score 

4.63 

Standard 
Error 

3.26 

Groups 

Experimental 

Group 

Control 

Group 

Number 
of 

Students 

30 

30 

Mean 
Gain 
Score 

4.63 

0.47 

S.D of 
Gain 

Scores 

3.24 

3.03 

Critical 

Ratio 
(t-value) 

-- 

5.15 

Level of 

Significance 
-- . - . 

0.0 1 
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The estimated value of critical ratio is 5.15. It is greater than 

the table value of 't' at  0.01 level of significance. That is there exists 

significant difference in the mean gain scores of the experimental 

and control groups. The experimental groups has high mean gain 

score The experimei-ltal group taught by the new Instructional 

Strategy for the concept 'Average' have high gain scores than the 

control group which was taught by the Conventional Method of 

teaching. 

4.3.3 Gain Score Analysis of Standard V11 

The gain score analysis of the experimental group and 

comparison of mean gain scores of students in the experimental and 

control groups were worked out. The data and results are presented 

in Table 4.23 and 4.24 respectively. 

TABLE 4.23 

Data and Results of Gain Score 
Analysis of Experimental Group (Standard VII) 

Group 

Experimental 
Group 

Number 
of 

Students 

35 

Mean 
Gain 
Score 

4.97 

Critical 
Ratio 

(t-value) 

1.83 

Standard 
Error 

2.72 

Level of 
Significance 

Not 
significant 



The calculated value of 't' is 1.83 which is less than the table 

value of 't' a t  0.05 level of significance. Therefore the gain score 

performance of students in the experimental group is not significant. 

TABLE 4.24 

Data and Results of 
Comparison of Mean Gain Scores of 

Experimental and Control Group (Standard VII) 

The obtained value of critical ratio is 6.62, which is grcater 

than the table value of 't' a t  0.01 level of significance. That is there 

exists significant difference in the mean gain scores of the 

experimental and control groups. The high mean gain scores of the 

experimental g r ~ u p  is due to the teaching of the concept 'Negative 

Numbers' by the newly developed Instructional Strategy. The control 

group was taught by the Conventional Method of teaching. 

- - -- -- - 

Groups 

Experimental 

Group 

Control 
Group 

. a  The percentage analysis of the gain scores were worked out in 

three standards V, VI, VII. The students in the experimental group 

were divided into two categories ie., Low Achievers and High 

Number 
of 

Students 

35 

35 

Critical 

Ratio 
(t-value) 

6.62 

- - - -. 

Level of 

Significance 

0.0 1 

-- - . 

Mean 
Gain 
Score 

4.97 

0.66 

S.D of 
Gain 

Scores 

2.71 

2.75 



Achievers, based on the scores obtained in the pre test. Those 

, students have got less than 40 percentage of the total score in thc 

pre test were taken as  the Low Achiever's group. The students who 

have got more than 40 percentage of the total score in the pre tcst 

.were included in the High Achiever's group The comparison of these 

two groups wcrc: donc. The dctails arc givcn a s  follows. 

4.3.4 Comparison of total gain scores of students in the 

experimental group whose scores are less than and more 

than 40 percentage of the total scores in the pre test. 

Thc total gain scores of students in the expcrimcntal group 

whose scores are less than and more than 40 percentage of the total 

scores in the prl: test were compared. In standard V the total score in 

the pre test was 20. Therefore total gain scores of students having 

.. scores less than 8 (40 percentage of 20) and more than 8 were 

compared. The data and results are presented in Table 4.25. 



Data and Results of 
Co~nparison of Scores Less than and More 

than 8 in the Pre Test of the Experimental Group (Standard V) 

1 1, 1 25s j o g  1 54 1 21.18 than 8 
- 

---p- 

Numbcr 
Groups of 

students 

Scores less 
than 8 12 

The total gain scores of students whose scores are less than 8 

in the pretest is 66. This group has increased the total score from 56 

to 122. There is 1 17.86 percentage increase over the base total (pre 

test total) where a s  students whose scores are more than 8 in the pre 

test marked an  increase of 54 from the base total 255 to the post test 

total 309. The increase over the base total (pre test total) is only 

2 1.18 percentage. The treatment (teaching the concept 'decimals' 

through the Instructional Strategy) has helpcd the Low Achicvcrs 

(below 8 group) significantly a t  a higher level (more than 5 times 

higher in percentage increase) than it helped the High Achievers. Thc 

treatment is highly recommended for Low Achievers in standard V. 

In standard V1 the total score of the pre test was 20. Therefore 

total gain scores of students whose pre test scores are less than 

Score 
(Pre test) 

56 

Gain 
score 

66 

Total Score 
(Post test) 

122 

- p - - - - 
Pcrccntagc 
of increase 
over base 
total ( O h )  

117.86 



8 (40 perc:entaige of 20) and more than 8 were compared. The data 

and results are presented in Table 4.26. 

TABLE 4.26 

Data and Results of 
Comparison of Scores Less than and More 

than 8 in the Pre Test of the Experimental Group (Standard VI) 

The total gain score of students whose scores are less than 8 in 

the pre test is 76. This group has increased the total score from 55 to 

131. There is 138.18 percentage increase over the base total, where 

Groups 

Scores less 
than 8 

Scores more 
than 8 

as the other group with students scored more than 8 in the pre test 

marked an increase of 58 from the base total 256 to the post test 

total of 314. The increase over the base total (pre test total) is only 

22.66 percentage. The treatment (teaching the concept 'Average' by 

Number 

of 
students 

11 

19 

the new Instructional Strategy) has helped the Low Achievers (below 

8 group) significantly a t  a higher level than it helped the High 

Score 
(Pre test) 

55 

2 56 

Achievers. The treatment is highly recommended for Low Achievers 

in standard VI. 

Total Score 
(Post test) 

131 

314 

Gain 
Score 

76  

58 

of increase 
over base 
total (%) 

138.18 

22.66 
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The total score in the pretest of standard V11 was 25. Therefore 

the total gain scores of students whose pre test scores are less than 

10 (40 percentage of 25) and more than 10 were compared. The data 

and results are given in Table 4.27. 

TABLE 4.27 

Data and Results Comparison 
of Scores Less than and More than 10 in the 

Pre Test of the Experimental Group (Standard VII) 

The total gain score for the group whose members got scores 

below 10 in the: pre test is 84. This group has increased the total 

score from 114 to 198. There is 73.68 percentage increase over thc 

-- 

Percentage 
of increase 
over base 
total ('10) 

- - 

73.68 

37.82 

base total, where as the other group with students scored morc than 

Total 
Gain 
Score 

84 
. - - 

90 

10 in the pretes-: marked an increase of 90 from the base total 238 to 

Groups 

Scores less 
than 10 

Scores more 
than 10 

the post test total of 328. The increase over the base total is 37.82 

Score 
(Pre test) 

114 

238 

Number 

students 

19 

16 

percentage. The treatment (teaching the concept 'Negative numbers' 

~ o t a l  Score 
(Post test) 

198 
-- -- -- - - - 

328 

using the new Instructional Strategy has helped the Low Achievers 

(below 10 group) significantly a t  a higher level than it helped the 
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Higher Achievers. The treatment is highly recommended for Low 

Achievers of standard VII. 

Genuineness of the Difference in Performance 

The comparison of Achievement score means and gain score 

analysis of the experimental and control group in the three 

.standards revealed that there is significant difference in the 

performance of students between two groups. The post test 

performance of students in the experimental groups are much better 

than that of control groups. This is due to the effect of the 

Instructional Strategies used for the teaching of experimental groups. 

The two groups selected for the experimentation were non 

equivalent intact groups, so the better performance of the 

experimental group cannot be attributed to the application of the 

new Instructior~al Strategies. In this context, it became necessary to 

, ,  andyze the data using the statistical techniques Analysis of 

Covariance (ANCOVA) in which the difference in the initial status of 

students in two groups can be rernoved statistically so that valid 

comparison of the post test scores is possible. 

4.4 ANALYSIS OF COVARIANCE 

To determine the effectiveness of the Instructional Strategies 

developed for the selected mathematical concepts, the pre test and 



post test Achievement scores of the experimental and control groups 

have been sutjectcd to the statistical techniques of Analysis o f  

Covariancc. For. the single factor ANCOVA, the two levels of method 

of teaching ( t e ~ h i n g  by Instructional Strategy and Conventional 

Method of teaching) as independent variables were incorporated with 

one covariate namely pre-experimental status of the two groups 

measured in terms of a pre test. The post test Achievement scorcs 

" were considered as the dependent variable. 

The data were subjected to Analysis of Covariance if it should 

satisfy the major assumptions suggested by Winer (1977) and 

Ferguson (1996). The following are the assumptions to be satisfied by 

the data. 

1. The dependent variable which is under measurement should 

be normally distributed. 

2.  The treatment groups should be selected a t  random from the 

same population. 

3.  Within group variances should be approximately equal. 

4. The contributions of variances in the total samples should bc 

additive. 

5. The regression of the final scores (Y) on the initial scores (X) 

should be basically the same in all groups. 

6. There should exist linear relationship between X' and Y'. 
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It was examined that the data obtained from the standards V, 

V1 and V11 satisfied the assumptions. The details are given as follows. 

1. The dependent variables in the experiment conducted in thrcc 

standards were found to be normal. The graphical 

representations are given in Fig. 4.7, 4.8 and 4.9 respectively. 
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FIGURE 4-7 Frequency Curve of Post Test Scores of Experimental and Control Groups (Standard V) 
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FIGURE 4-9 Frequency Curve representing the Post Test Scores of Experimental and Control Groups (Standard VII) 5 



2. In all the three standards the treatment groups were selected 

a t  random from the same population. 

3. The within group variances are found to be approximately 

equal. 

The variances are shown in Table 4.28. 

TABLE 4.28 

Within Group Variances of 
':Ky and 'Y' Scores of Standard V, V1 and V11 

4. The contribution of variances in the total sample is found to be 

additive in all the three standards. 

5. The homogeneity of the regression coefficients of the 

experimental and control groups were tested by the test of 

homogeneity of regression coefficients. It was found that there 

is no significant difference between the regression coefficients 

in the three standards V, VI, and VII. That is the regression of 

the post test scores (Y) on the pre test score (X) is basically the 

same in the experimental and control groups of the three 

standards V, V1 and VII. 
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6. To tcsl wh(:thcr thcrc cxists lincnr relationship tx:lwccn 'X' ;11.1(1 

. , 
Y', the scatter diagram was plotted between the covariatc (X) 

and the dependent variable (Y) (Pre test and Post test scores) of 

experime~~tal and control groups of standards V, V1 and V11 by 

taking the pre test scores and post test scores of experimental 

and control group. The scatter diagrams are given in 

Figures,4.10, 4.1 1 and 4.12. The scatter diagrams of standard 

V is given in Fig. 4.10. The scatter diagrams of standard VI is 

shown in Fig. 4.11 and Fig. 4.12 represents scatter diagrams 

plotted for scores in standard VII. The scatter diagrams shows 

that there exists linear relationship between the covariatc (X) 

and the dependent variable (Y). 
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FIGURE 4-10 Scatter Diagram of the Pre Test Scores (X) and Post Test Scores 01) of Experimental and Control Groups 
(Standard V) 
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FIGURE 4-12 Scatter Diagram of the Pre Test Scores (X) and Post Test Scores (Y) of Experimental and Control Groups - 
(Standard VII) 
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The summary of Analysis of Covariance for Standards V, V1 

and V11 are sep;~rately described under the heads 

1. Analysis of Covariance of scores obtained from Standard V 

2. Analysis of Covariance of scores obtained from Standard V1 

3. Analysis of Covariance of scores obtained from Standard V11 

4.4.1 Analysis of Covariance of the Scores obtained from 

Standard V 

. ,  The summary of Analysis of Variance of X' (pre test scores) 

and YY(post test scores) taken separately is given in Table 4.29. 

TABLE 4.29 

Summary of ANOVA of 'X' 
(Pre Test), 'Y' (Post Test) Scores of Students 

in the Experimental and Control Groups, Taken Separately 
.- . - .- 

s s ~  / 
MC, = ----- L Y  

d f 
.- .- -. .- -- 

340.82 
. . ..-- 

24.11 

Source of 
Variation 

Among group 
Means 
Within 
groups 

Total 

d f 

1 

58 

59 

SSX 

41.67 

1619.27 

1660.94 

SSy 

340.82 

1398.17 

1738.99 

s s x  
MSx = ----- 

d f 

4 1.67 

27.92 
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From the table of F - ratios , for df 1/58 

F a t  0.05 level - - 4.00 

F at 0.01 level - 7.08 

'I'hc obtaincd valuc of Fx is 1.492 which is lcss than thc tablc 

value of F even at 0.05 level of significance. That is FX is not 

significant at  0.05 level. This indicates that the X' means do not 

differ significantly and that the random assignment of the 

experimental and control groups were quite successful. The obtained 

value of 'FY' is 14.136. This is greater than the table value of 'F' at 

0.0 1 level of significance. Therefore 'FY' is significant. This shows that 

there is significant difference between the Y means of the two groups. 

The final scores (Y) were corrected for the difference in initial 

scores (X). For this the SSY had been adjusted for any variability in Y' 

contributed by 'X'. The adjusted sum of squares have been computed 

by the general formula 

The adjusted sum of squares of among group means, within 

groups and total were estimated. The variances (MSyx) of among 

group means and within groups were also computed. Then the 'F' 

ratio was calculated. The summary of Analysis of Covariance of the 
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pre test and post test scores of students in experimental and control 

groups are given in Table 4.30. 

TABLE 4.30 

Summary of ANCOVA of 'X' 
(Pre Test) and 'Y' (Post Test) Scores of Students in 

Experimental and Control Groups, Taken Separately. 

From the table of 'F' ratios, for df 1/57 

'F' a t  0.05 level - - 4.00 

'F' a t  0.0 1 level - - 7.08 

The estimated value of FYX is 20.94, is grcatcr than thc tablc 

value of 'F' at  0.0 1 level of significance (df 1/57). Therefore FYX is 

highly significant. The significant FYX ratio shows that the means of 

the post test scores of students in the experimental and control 

groups differ significantly after they have been adjusted for difference 

Source of 
variation 

Among 
group 
means 

Within 
groups 

-.&------W 

Total 

in pre test score:;. 

Df 

1 

57 
- -  

58 

SSx 

41.67 

1619.27 
- .  

1660.94 

SSY 

340.82 

1398.17 
- - -- -- 

1738.89 

SSxy 

119.17 

1210.37 
-- - - - 

1329.53 

SSyx MSyx 

- -  

SOD,, = ,/GMS,, 
- - 

181.28 

493.44 

674.73 

181.28 

8.66 

-. . . -. - 

2.94 

I 
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The regression coefficients for total, among means and within 

groups were computed by the formula : 

(Garret, H. E., 1979) 

The 'bwithin' is an unbiased estimate of the regression of Y on X. 

It is used in the computation of the adjusted Y means. The results 

are presented in Table 4.3 1. 

TABLE 4.31 

Regression Coefficients for 
Total, Among Means and Within Groups 

bamor g means 2.86 

0.7.5 bwithi I groups 

Regression coefficients 

btotal t 

(i) Comparison of Adjusted Y means 

Value 

0.80 

The adjusted means of the post test (Y) scores of students in 

the experimental and control groups were computed and the 

difference betu.een the adjusted Y means were tested for 

significance. Thc: data for adjusted means are given in Table 4.32. 
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TABLE 4.32 

Data for Adjusted 
Means of Post Test Scores of Students in 

Experimental and Control Groups, Taken Separately 

Significance of difference among adjusted Y means 

Groups 

Experimental 
group 

Control 
group 

= SD,, = h . 6 6  = 2.94 

SED between adjusted means = 0.76 

N 

30 

30 

.Difference between adjusted Y means = 3.6 

General means 

difference in Y means 3.6 
t - -----------------m-------- 

- - ------- - - 4.74 
SED 0.76 

From the 't' table, df 58 

Mx 

10.37 

8.70 

't' at 0.05 level = 2.00 

9.53 

't' at 0.01 level = 2.66 

MY 

14.50 

9.60 

The estimated value of 't' is 4.74 which is greater than the 

- - - -- - - - - 

MYX 
(Adjusted Y 

mcans) 
-- 

13.87 

10.27 

12.05 

table value of 't' a t  0.01 level of significance. Therefore it is significant 

12.05 

at 0.01 level of significance. There is significant difference between 

the adjusted Y means. This indicates that the students of 
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experimental and control groups differ significantly in thc 

Achievement in the post test. Since the adjusted mean of post tcst 

scorcs of sluticnls in lh(: c:xpc:rimcnl;ll group is grc:;~l(*r- t11;111 1 1 1 i 1 I  01' 

control group, the experimental group is superior to the control 

group in terms of the Achievement in the mathematical conccpt 

'Decimals' in the post test. It can there fore be concluded that the 

students taught by the Instructional Strategy for the concept 

'Decimals' have achieved more than the control group. 

(ii) Homogentaity of regression coefficients 

The homc:lgeneity of regression coefficients of the experimental 

and control groups were tested. The computation for test of 

homogeneity of regression coefficient of experimental and control 

group are shown in Table 4.33. 

TABLE 4.33 

Computation for Test of 
Homogeneity of Regression Coefficients (Standard V) 

-- 

Adjusted sum 
of squares for 

X 

297.7 1 

19 1.62 

A = 489.33 

Sum of 
Product 

539.97 

670.40 

Groups 

Experimental 
Group 

Control 
Group 

Total 

Sum of squares 

Y 

672.97 

725.20 

X 

776.97 

842.30 

1398.17 1619.27 1 1210.37 
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The calculated value of 'F' is not significant a t  0.01 level of 

significance (df 1, 56). There exists no significant difference between 

the regression coefficients. That is the regression coefficients are 

homogeneous. 

4.4.2. Analysis of Covariance of Scores obtained from 

Standard V1 

The summary of Analysis of Variance of X' (pre test scores) 

and Y'(post test scores) taken separately is given in table 4.34. 

TABLE 4.34 

Summary of ANOVA of 'X' 
(Pre Test), 'Y' (Post Test) Scores of Students in the 

Experimental and Control Groups, Taken Separately (Standard VI) 

Source of 
Variation 

Among 
group 
Means 
Within 
groups 

Total 

df 

1 

58 

59 

SSx 

448.27 

1223.67 

1671.94 

SSY 

1297.35 

1315.63 

2612.98 

MS, =- 
d f 

448.27 

21.10 

SS, MS, =- 
d f 

1297.35 

22.68 
-- 

I 



From the table of F - ratios , for df 1/58 

The obtained value of Fx is 21.25 which is greater than the 

table value of F at  0.01 level of significance. That is Fx is significant 

at 0.0 1 level. This indicates that the X' means differ significantly and 

that the random assignment of the experimental and control groups 

was not successful. The obtained value of 'FY' is 57.20. This is 

greater than the table value of 'F' at 0.01 level of significance. 

Therefore 'FY' is significant. This shows that there is significant 

difference between the Y means of the two groups. 

The final (Y) scores were corrected for the difference in initial 

(X) scores. For this the SSY had been adjusted for any variability in 

Y' contributed 13y X'. The adjusted sum of squares of among group 

means, within groups and total were calculated. The varianccs 

(MSYX) of among group means and within groups were also 

computed. The:i the 'F' ratio was calculated. The summary of 
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Analysis of Covariance of the pre test and post test scores of 

students in experimental and control groups are given in Tablc 4.35. 

TABLE 4.35 

Summary of ANCOVA of 'X' 
(Pre Test) and 'Y' (Post Test) Scores of Students in 

Experimental and Control Groups, Taken Separately(Standard VI) 

From the table of 'F' ratios, for df 1/57 

' 

'F' a t  0.05 level - - 4.00 

'F' a t  0.0 1 level - - 7.08 

Source of 
Variation 

Among group 
means 

Within groups 

Totd 

The estimated value of FYX is 28.05, is greater than the table 

value of 'F' a t  0.0 1 level of significance (df 1 /57). Therefore FYX is 

Df 

1 

57 

58 

. , 
highly significant. This shows that the means of the post test scores 

of students in the experimental and control groups differ significantly 

SSX 

448.27 

1223.67 

1671.94 

after they have been adjusted for difference in pre test scores. 

The regression coefficients for total, among means and within 

SSY 

1297.35 

1315.63 

2612.98 

groups were conlputed by the formula : 

- - 

S.Dyx = J M ~  
- -  - 

- - 

3.12 

SSXY 

762.60 

964.43 

1727.03 

SSyx 

273.52 

555.51 

MSyx 

273.52 

9.75 

829.03 
- 
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(Garrett, H. E., 1979) 

The 'bwithin' is an unbiased estimate of the regression of Y on X. 

It is used in the computation of the adjusted Y means. The 

regression coefficients are presented in Table 4.36. 

TABLE 4.36 

Regression Coefficients for 
Total, Among Means and Within Groups 

I Regression coefficients I Value I 

I banlone means I 1.70 I 

(i) Comparison of Adjusted Y means 

The adjusted means of the post test (Y) scores of the students 

in the experimental and control groups were computed and the 

difference between the adjusted Y means were tested for 

significance. The data of adjusted means of post test scores are given 

in Table 4.37. 
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TABLE 4.37 

Data for Adjustcd Means of 
Post Test Scores of Students in Experimental 

and Control Groups, Taken Separately (Standard VI) 

Significance of difference among adjusted Y means 

Groups 
--p -- 

Experimental 
group 

Control 
group 

SED between adjusted means = 0.81 

Difference between adjusted Y means = 5.45 

difference in Y means 5.45 
t - - - - -------- - - 6.77 

SED 0.8 1 

- - 

MYX (Adjustcd 
Y means) 

- -- -- - 

12.84 

7.39 

N 
- - - . - --p- 

30 

30 

From the 't' table, df 58 

10.12 General means 

't' at 0.05 level = 2.00 

Mx 
-. 

10.38 

4.90 

't' at 0.01 level = 2.66 

MY 
- - -- 

15.00 

5.23 

7.64 

The estimated value of 't' is 6.77 which is greater than the 

10.12 

table value of 't' a t  0.01 level of significance. Therefore it is significant 

at 0.01 level. There is significant difference between the adjusted Y 



A~ralysis 107 

means. This indicates that the students of experimental and control 

groups differ significantly in the Achievement in the post test. Sincc 

the adjusted mean of post test scores of students in the experimcntal 

group is greater than that of control group, the experimental group is 

superior to the control group in terms of the Achievement in the 

mathematical concept 'Average' in the post test. It can therefore be 

concluded that the students taught by the Instructional Strategy for 

the concept 'Average' have achieved more than the control group. 

(ii) Homogeneity of regression coefficients 

The homogeneity of regression coefficients of the experimcntal 

and control groups were tested. The computation for test of 

homogeneity of regression coefficient of experimental and control 

group are shown in Table 4.38. 

TABLE 4.38 

Computation for Test of 
Homogeneity of Regression Coefficients (Standard VI) 

Groups 

Control Group 

Total 

Sum of squares 
-- 

783.47 

1315.64 

Sum of 

Experimental Group t--- 
Adjustcd 
sum of 

Product 

456.83 

500.70 

1223.67 

squares for 
X 

243.5 1 532.17 722.97 

507.60 

964.43 

268.87 

A = 512.38 



. a  

The obtained F ratio is not significant a t  0.01 level of 

significance (df' 1,56). There exist no significant difference between 

the regression coefficients. That is the regression coefficients are 

homogeneous. 

4.4.3. Analysis of Covariance of Scores obtained from 

Standard V11 

The summary of Analysis of Variance of X' (pre test scores) 

and Y'(post test scores) taken separately is given in Table 4.39. 

TABLE 4.39 

Summary of ANOVA 
of 'X' (Pre Test), 'Y' (Post Test) 

Scores of Students in the Experimental 
and Control Groups Taken Separately (Standard VII) 

Source of 
Variation 

Among group 

Means 

With in 
groups 

Total 

d f 

1 

68 

69 

ssx 

17.50 

2009.77 

2027.27 

SSY 

494.23 

2318.1 1 

2812.34 

s s x  
MSx = ---- 

d f 

17.50 

29.56 

SSY 
M S ~ =  ---- 

d f 

494.23 

34.09 
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From the table of F - ratios , for df 1/68 

F at  0.05 level = 3.98 

Fat0.01level = 7.0 1 

The obtained value of Fx is 0.59 which is less than the table 

value of F even at 0.05 level of significance (df 1 /68). That is Fx is not 

significant at  0.05 level. This means that the X' means do not differ 

significantly and that the random assignment of the experimental 

and control groups were quite successful. The obtained value of 'FY' 

is 14.50. This is greater than the table value of 'F' a t  0.0 1 level of 

significance(df :1/68). Therefore 'FY' is significant. This shows that 

there is significs~nt difference between the Y means of the two groups. 

The final (Y) scores were corrected for the difference in initial 

(X) scores. For this the SSY had been adjusted for any variability in 

Y' contributed by X'. The adjusted sum of squares have been 

computed by the general formula 

s s y x  = ssy --- ------ 
s s x  
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The adjusted sum of squares of among group means, within 

groups and total were estimated. Thc varianccs (MSYX) of among 

group means and within groups were also computed. Then the F' 

ratio was calculated. The summary of Analysis of Covariance of the 

pre test and post test scores of students in experimental and control 

groups are given in Table 4.40. 

TABLE 4.40 

Summary of ANCOVA 
of 'X' (Pre Test) and 'Y' Post Test 

Scores of Students in Experimental and 
Control Groups, Taken Separately (Standard VII), 

From the table of 'F' ratios, for df 1 /67 

Source of 
variation 

Among 
group 
means 

Within 
groups 

Total 

'F' at 0.05 level - - 3.98 

'F' at 0.0 1 level - - 7.0 1 

Df 

1 

67 

68 

SSX 

17.50 

2009.77 

2027.27 

SSY 

494.23 

2318.11 

2812.34 

SSXY 

93.00 

1903.51 

1996.51 

SSyx 

330.88 

515.24 

846.12 

MSYX 

330.88 

7.69 

- 

S-D,, = JMS,, 
-- 

2.77 
- .  
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The estimated value of FYX is 43.03. This is greater than the 

table value of '17' at 0.0 1 level of significance (df 1/67). Therefore FYX 

is highly significant. The significant FYX ratio shows that the means of 

the post test scores of students in the experimental and control 

groups differ significantly after they have been adjusted for difference 

in pre test scores. 

The regression coefficients for total, among means and within 

groups were computed by the formula : 

(Garret, H. E., 1979) 

The %within7 is an unbiased estimate of the regression of Y on X. 

It is used in the computation of the adjusted Y means. The 

regression coefficients are shown in Table 4.4 1. 

TABLE 4.41 

Regression Coefficients for Total, 
Among Means and Within Groups (Standard VII) 

Regression coefficients 

btotal 
bamong means 

bwithin groups 

Value 

0.98 
5.3 1 
0.95 



(i) Comparison of Adjusted Y means 

The adjusted means of the post test (Y) scores of students in 

the experimental control groups were computed and the difference 

between the adjusted Y means were tested for significance. The data 

of adjusted means are given in Table 4.42. 

TABLE 4.42 

Data for Adjusted means of 
Post Test Scores of Students in Experimental 

and Control Groups, Taken Separately (Standard VII) 

Significance of difference among adjusted Y means 

Groups 

Experimental group 

Control group 

General means 

SED between adjusted means = 0.66 

Difference between adjusted Y means = 4.38 

N 

35 

35 

difference in Y means 4.38 
t == ------------------------m- - - --------- - - 6.64 

SED 0.66 

Mx 

10.15 

9.06 

9.6 1 

MY 

15.18 

9.79 

12.48 

Myx(Adjusted 
Y means) 

14.56 

10.18 
-- . 

12.48 
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From the 't' table, df 68 

't' at 0.05 level = 2.00 

't' at 0.01 level = 2.65 

The calculated value of 't' is 6.64 which is greater than the 

table value of 't' a t  0.01 level of significance. Therefore it is significant 

.at 0.01 level of significance. There is significant difference between 

the adjusted Y means. This indicates that the students of 

experimental and control groups differ significantly in the 

Achievement in the post test. Since the adjusted mean of post test 

scores of students in the experimental group is greater than that of 

control group, the experimental group is superior to the control 

group in terms of the Achievement in the mathematical concept 

'Negative Numbers' in the post test. It can therefore be concluded 

that the students taught by the Instructional Strategy for the conccpt 

'Negative Numbers' have achieved more than the control group. 
. X  

(ii) Homogeneity of regression coefficients. 

The homogeneity of regression coefficients of the experimental 

and control groups were tested. The computation for test of 

homogeneity of regression coefficient of experimental and control 

group are shown in Table 4.43. 



TABLE 4.43 

Computation for Test of 
Homogeneity of Regression Coefficients (Standard VII) 

The calculated value of F is not significant a t  0.01 lcvcl of 

significance (df 1,66). There exist no significavt difference between 

the regression coefficients. That is the regression coefficients are 

homogeneous. 

1 

Adjusted 
sum of 

squares for X 

257.99 

244.29 

--p -- - 

A = 502.28 

Groups 

Experimental 

Group 

Control 
Group 

Total 

Sum of 
Product 

1078.94 

824.57 

1903.51 

Sum of squares 

Y 

1366.97 

951.14 

2318.11 

X 

1047.89 

96 1.89 

2009.78 
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SUMMARY, CONCLUSIONS AND 

SUGGESTIONS 

This chapter gives an overview of the significant aspects of the 

present study. It presents details of the stages of conducting the 

study, the important findings, their educational implications and 

suggestions for further research. 

5.1 STUDY IN RETROSPECT 

The various aspects related to the different stages of the 

present study like the title of the study, objectives, hypothesis, 

. , variables and n~ethodology are given in a nut shell. 

5.1.1 Restatement of the Problern 

The title of the present study was stated as "DEVELOPMENT 

OF AN INSTRUCTIONAL STRATEGY BASED ON VYGOTSKY'S 

APPROACH FOR TEACHING BASIC MATHEMATICAL CONCEPTS AT 

THE PRIMARY LEVEL." 

5.1.2 Objectives of the Study 

The objectives of the present study were, 

1. To develop Instructional Strategies based on Vygotsky's 

approach for teaching the selected basic mathematical 

concepts. 
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2 .  To validate the effectiveness of the developed Instructional 

Strategies 

5.1.3 Hypothesis 

The hypothesis formulated for the present study was 

1. The developed Instructional Strategies ai-e more effective than 

the existing method of teaching basic mathematical concepts 

at the primary level. 

5.1.4Variables Selected for the Study 

The independent variables, dependent variable and extraneous 

variable of the present study were the following. 

a) Independent variables: - The independent variables selected 

for the present study were the two methods of teaching the 

basic mathematical concepts at Standards V, V1 and VII. One 

method is the newly developed Instructional Strategy and the 

other the Conventional Method of teaching. 

b) Dependent Variable: - The dependent variable selected for the 

present study was Achievement in the selected basic 

mathematical concept at standards V, V1 and VII. They were 

measured by Achievement test in the concerned concepts 

(post tests). 
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c)  Extraneous Variable:- The extraneous variable in the present 

study was the initial status of students in terms of the 

Achievement in the selected basic mathematical concepts. It 

was measured by the Achievement tests in the concerned 

concepts ( pre tests). 

The methodology of the present study is briefly discussed in 

this section. 

(i) Design of the Study 

Experimental design was selected for the study. The Quasi 

Experimental Design with Pre test - Post test Non equivalent group 

was used as the experimental design. The experimental group was 

taught by the newly developed Instructional Strategy and the control 

group was taught by the Conventional Method of teaching. 

The experiment was conducted at three standards V, V1 and 

VII. The investigator herself conducted the experiment. 

(ii) Sample Selected for the Study 

It was difficult to get two equivalent groups as experimental 

and control group for the experiment, the investigator used two 

intact class room groups in the study. One intact class room group 

was selected randomly as the experimental group and the other as 
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the control group. Two intact class room groups were selected for the 

experiment a t  standards V, V1 and V11 separately. 

(iii) Tools Used for the Study 

The investigator constructed and used the following 

materials and tools for the study. 

a) Instructional Strategies:- Three Instructional Strategies of 

the basic mathematical concepts 'Decimals', 'Average' and 

'Negative Numbers' were constructed and validated by the 

experimental method. The experiments were conducted at  

standards V, V1 and VII. The Instructional Strategies were used 

as treatment in the experimental groups. 

b) Achievement Test for the Concept 'Decimals':- The 

investigator constructed and standardized an Achievement test 

for the concept 'Decimals'. This test was treated as the pre test 

and post test in the experimental design selected for the 

validation of the Instructional Strategy of the concept 

'Decimals '. 

c) Achievement Test for the Concept 'Average':- An 
. S  

Achievement test for the concept 'Average' was constructed and 

standardi:ced by the investigator. This test was used as the pre 

test and post test in the experimental design for the validation 

of the Instructional Strategy of the concept 'Average'. 
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d) Achievement Test for the Concept 'Negative Numbersy:- 

The investigator constructed and Standardized an Achievement 

test for the concept 'Negative Numbers'. This test was used as  

the pre test and post test in the experimc~nt;~l cl(:sign scbl(:c:l(~(I 

for the wlidation of the Instructional Strategy of the concept 

'Negative: Numbers'. 

(ivj Statistical Techniques Used in the Study:- The major 

statisticrtl techniques used in the study were Preliminary 

Analysis, Comparison of Means (Effect Size and Test of 

Significai~ce of Difference between Means),Gain Score Analysis 

and Analysis of Covariance. 
. c  

a) Preliminary Analysis:- The important statistical constants of 

the variables in the study - arithmetic mean, median, mode, 

standard deviation, skewness and kurtosis - were estimated in 

standards V, V1 and VII. 

The graphical representations of the pre test and post test 

scores of the experimental and control groups were also done. 

b) Comparison of Means:- The comparison of the mean 

Achievement scores in the basic mathematical concepts 

obtained in the pre test and post test of the experimental and 

control groups were done by the statistical techniques 'Effect 
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Size1 a n d ' ~ e s t  of Significance of Difference between ~ e a n s  'in 

three standards V, V1 and VII. 

c) Gain Score  Analysis:- The difference between the post test 

and pre test score is termed as gain score. The gain score 

analysis of the experimental group and 'the comparison of the 

mean gain scores of Achievement in the basic mathematical 

concepts of the experimental and control groups were done in 

gain score analysis. The comparison of the total gain scores of 

students in the experimental group whose scores are less 

than and more than 40 percentage of the total score in the 

pretest were also compared in the three standards V, V1 

and VII. 

d) Analysis of Covariance:- Single factor Analysis of Covariance 

with one CO-variate was used in the present study. It was 

employed to remove statistically the effects of extraneous 

variables from the dependent variables and provide an 

unbiased comparison of the effects of two methods of teaching. 

In the present study ANCOVA was used to remove the effects of 

the extrcrneous variable i.e., initial status of students as 

measured by the pre test. 
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5.2 MAJOR FINDINGS 

The major findings of the study are given briefly in this 

section. 

5.2.1. Comparison of Means 

The means of Achievement score in the basic mathematical 

concepts of the pre test and post test of the experimental and control 

groups in standards V, V1 and V11 were compared by two statistical 

techniques 'Effect Size' and 'Test of Significance of Difference 

between Means. 

(i) Effect Size 

The comparison of Achievement score ' means by using the 

statistical technique 'Effect Size' was done in three standards V, V1 

and VII. The values of Effect Size obtained in standards V, V1 and V11 

are given in Table 5.1. 

TABLE 5.1 

The Values of 
Effect Size Obtained in the 

Experimental Group of Standards V, V1 and V11 

Value of the effect size 

1 

Standard 

v 
VI 

v11 



It was found that the new Instructional Strategies of the 

concepts 'Decimals', 'Average' and 'Negative Numbers' improved the 

performance of students significantly. 

The mean Achievement scores obtained in the post test of the 

experimental and control groups were compaied using effect size in 

standards V,VI and VII. The obtained values of Effect size are 

presented in Table 5.2. 

TABLE 5.2 

Effect Size of the Comparison of 
Post Test Means of the Experimental and Control Groups 

Value of S1. No. / Standard 1 Effectsize 

The obtained values of effect size indicates that an average 

student in the experimental group of these standards had an 

Achievement significantly greater than that of in the control group. 

. , 

(ii) Test of :Significance of Difference between Means 

The cornparison of means of Achievement scores using the 

statistical technique 'Test of Significance of Difference between 

means' was done. The pre test scores of the experimental and 



control groups of Standards V, V1 and V11 were compared. The 

obtained 't' values are presented in Table 5.3. 

TABLE 5.3 

Results of the Test of 
Significance of Difference between 

Mean Pretest Scores of Experimental and Control Groups 

. ,  
The obtajned 't' values indicates that in standards V and V11 

there is no significant difference between the mean pretest scores of 

the experimental and control groups. That is both groups were 

equivalent in terms of the pretest scores. But in standard V1 

significant difference between the mean pretest scores of the 

experimental and control group was noticed. That is the 

experimental and control groups of standard V1 were not equivalent 

in terms of pretest scores. 

The comparison of Mean post test Achievement scores of 

the experimental and control groups in Standards V, V1 and V11 were 

done by the test of significance of difference between means. The -t' 

values are given in Table 5.4 



TABLE 5.4 

Results of the Test of 
Significance of Difference between 

Mean Post test Scores of Experimental and Control Groups 

It was found that there is significant difference between the 

Mean post test scores of the experimental and control groups in 

standards V, V1 and VII. The significant value of 't' indicates the 

better performance of students of the experimental group in the post 

test. This is due to the effect of the treatment (teaching the 

concerned mathematical concepts by the newly developed 

Instructional Strategies) given to the experimental group. 

t-value 

3.99 

8.07 

3.35 

S1. No. 

1 

2 

3 

5.2.2. Gain Score Analysis 

Standard 

v 
V1 

VII 

The difference between the pre test and post test score of each 

sample is termed as Gain Score. The gain score analysis of the 

experimental gi-oup, the comparison of the mean gain scores of the 

experimental and control groups and the percentage analysis of gain 

, ,  scores in the experimental group were done in gain score analysis. 

The gain score analysis of the experimental groups of Standard V, V1 



and V11 were worked out. The critical ratio obtained in the gain score 

analysis of the experimental group is shown in Table 5.5 

TABLE 5.5 

Critical Ratio of the 
Gain Score Analysis of the Experimental Group 

The obtained values of critical ratio indicate that the gain 

scores of students in the experimental group are not significant. 

S1. No. 

1 

2 

3 

The mean gain scores of the experimental and control groups 

of standards V, V1 and V11 were compared by the test of significance 

of difference between means. The obtained 't' values are given in 

. Table5.6. 

TABLE 5.6 

Standard 
V 

V1 

V11 

Results of the Test of 
Significance of Difference between 

Mean Gain Scores of Experimental and Control Groups 

Critical Ratio 

1.28 

1.42 

1.83 

't' Value 

4.23 

5.15 

6.62 

S1. No. 

1 

2 

3 

Standard 

V 

V1 

V11 



The obtained values of 't' indicate that significant difference 

between the mean gain scores of the experimental and control 

groups. Tie  experimental group taught by the new Instructional 

Strategy showed better academic performance than the control 

group. 

The total gain scores of students in the experimental group 

whose scores are less than 40 percentage and more than 40 

percentage of the total scores were also compared. The total gain 

scores of these two groups and the percentage of increase over the 

base total were estimated in standards V, V1 and VII. The obtained 

percentages are presented in Table 5.7. 

TABLE 5.7 

Gain Score Comparison of the Two Groups 
having Scores Less than and More than 40 percentage 

of the Total Score in the Pre test of the Experimental group 

over base total 
117.86 

54 21.18 

I I 1 

Note: A - Group having scores less than 40 percentage of the 
. :oh -  score in the pre test. 

B - Group having scores more than 40 percentage of the 
i:otal score in the pre test 



The high percentage of increase over the base total of group 'A' 

(scores less than 40 percentage of the total score in the pre test) of 

the experimental group indicate that the treatment given to the 

experimental group (teaching the basic matheniatical concepts by the 

i new Instructional Strategy) had helped the Low Achievers (below 40 

percentage group) significantly at a higher level in the three 

Standards V, V1 and VII. That is the treatment is highly 

recommended for the Low Achievers. 

5.2.3. Analysis of Covariance 

To determine the effectiveness of the Instructional Strategies 

developed for the selected mathematical concepts, the pre test and 

post Achievement test scores of the experimental and control groups 

were subjected to single factor ANCOVA. The two levels of methods of 

teaching (using the Instructional Strategy and the Conventional 

Method of teac:hing) were taken as independent variables and were 

incorporated with one covariate namely the pre experimental status 

. X  of the two groups as measured by the pre test. The post test 

Achievement scores were considered as the dependent variable. 

ANCOVA was done for the data obtained from Standards V, V1 and 

VII. The F-values obtained in the ANCOVA of the three standards 

were given in Table 5.8. 



TABLE 5.8 

F-values obtained in the 
ANCOVA of Standards V, V1 and  V11 

rsl. No. Standard F- Value 1 

The results of the comparison of the adjusted post test mean 

scores of the experimental and control groups were presented in 

Table 5.9. 

TABLE 5.9 

Results  of comparison of 
Adjusted Post  test Achievement Score  

Means of the Experimental and Control Groups 

In Standard V, it was found that, when the final scores were 

corrected to remove the linear effects of the covariate, the pre 

experimental status of the students, there is significant difference 

between the experimental and control groups. The F-value obtained 

from the covariate analysis of Standard V was F = 20.94. This value 

't' Value 

4.74 

6.77 

6.64 

S1. No 

1 

2 

3 

Standard 

v 
V1 

V11 



of F is highly significant which shows that the means of the post 

test scores of students in the experimental and control groups differ 

significantly after they had been adjusted for the difference in the pre 

test scores. 

The adjusted means of the post test scores of students in the 

experimental and control groups were compared and tested for 

significance. The value of 't' obtained is 4.74, which shows that 

significant difference exists between the adjusted post test means. 

The students in the experimental and control groups of Standard V / 
differ significantly in the Achievement of the post test, when it is free 

from the liner effect of the covariate. The adjusted post test means of 

the experimental group is greater than that of the control group. The 

students in the experimental group taught by the new Instructional 

Strategy achieved more than the control group. That is the 

Instructional Strategy for the concept 'Decimals' is highly effective 

than the Conventional Method of teaching the concept. 

In Standard VI, the covariate analysis reveals that when the 

post test scores were corrected by removing the effects of the 

covariate i.e., the pre experimental status of the students, there 

exists significant difference in the post test performance of students 

in the experimental and control groups (F=28.05) 



The adjusted means of the post test scores of the two groups 

were compared. The obtained 't' value is 6.77, which indicates 

significant difference exists between the post test mean scores of the 

two groups after removing the linear effect of the covariate. The 
/ 

adjusted mean of the post test scores of the experimental group is 

greater than that of the control group. The experimental group is 

superior to the control group in terms of the Achievement in the post 

test. This is due to the effect of the newly developed Instructional 

Strategy of the concept 'Average' used for teaching the experimental 

group. That is the new Instructional Strategy i s  more effective than 

the Conventional Method of teaching. 

In Standard VII, the analysis of covariance indicates 

significance difference between the mean post test scores in the 

.experimental and control group (F = 43.03), after removing the linear 

effect of the covariate i.e., the pre experimental status of the 

students. 

The comparison of the adjusted post test means of the 

experimen1:al and control groups reveals that there is significant 

difference between the mean post test scores of the experimental and 

control groups (t = 6.64). After removing the liner effect of the 

covariate, the post test mean score of the experimental group is 

significantly greater than that of the control group. This is due to the 

. , effect of the newly developed Instructional Strategy of the concept 



'Negative Numbers' applied in the experimeiltal group. The new 

Instructional Strategy is more effective than the Conventional 

Method of teaching. 

5.3. TENABILITY OF HYPOTHESIS 

The tenability of the hypothesis was examined in the light of 

the major findings of the study. 

The hypo1:hesis is, 

The developed Instructional Strategies are more effective than 

the existing Coizventional Method of teaching the basic mathematical 

concepts at the jwimary level. 

The investigator developed three Instructional Strategies for 

teaching the basic mathematical concepts 'Decimals' a t  Standard V, 

'Average' at Standard V1 and 'Negative Numbers' at Standard VII. The 
. , 

effectiveness of the Strategies were validated by the statistical 

techniques Effect Size, Test of Significance of Difference between 

Means, Gain Score Analysis and Analysis of Covariance. It was found 

that the three Instructional Strategies are more effective than the 

existing Conventional Method of teaching the basic mathematical 

concepts at primary level. 

So the hypothesis of the study was found to be fully 

substantiated. 



5.4. CONCLUtSION AND INTERPRETATION 

In standard V the comparison of the Achievement score means 

using the statistical technique 'Effect size' revealed that the new 

Instructional S1:rategy for the concept 'Decimals' has improved the 

f 
performance of students in the experimental group. :The comparison 

of the mean Achievement scores of the mathematical concept 

'Decimals' by test of significance of difference between means 

showed that the post test Achievement scores of students in the 

experimental group is much greater than that of control group. This 

is due to the effect of the new Instructional Strategy used for 

teaching the basic mathematical concept 'Decimals' in Standard V. 

( 
The gain score analysis of the Achievement scores in the 

mathematical concept 'Decimals' of students in standard V revealed 

that the gain score performance of students in the experimental 

group is significantly greater than that of control group. The 

percentage analysis of gain scores showed that the application of the 

new Instructional Strategy for the concept 'Decimals' had helped the 

Low Achievers (students who scored below 40 percentage of the total 

score) significantly than it helped the High Achievers. 

The Analysis of Covariance revealed that the mean 

Achievement score in the post test of the students in the 

experimental and control group differ significantly after removing 

the effect of the pre experimental status of students. Tlie adjusted 



mean of post test scores of students in the experimental group is 

greater than that of control group. That is the experimental group 

is superior to the control group in terms of Achievement in the 

mathematical concept 'Decimals' in the post test. This indicates that 

the students taught by the Instructional Strategy for the 

mathematical concept 'Decimals' have achieved more than the 

control group which was taught by Conventional Method of teaching. 

The comparison of means worked out by the statistical 

technique 'Effect Size' in standard V1 indicates that the post test 

mean Achievement score obtained in the mathematical concept 

'Average' of the experimental group is significantly greater than the 

control group. The comparison of means done by the test of 

significance of difference between means shows that the mean 

Achievement score in the post test of the experimental group is 

significantly higher than the control group. The comparison of mean 

gain scores of the experimental and control group indicate that the 

gain score performance of the experimental group is greater than 

that of the control group. The percentage a n b s i s  of the gain scores 

reveals that in the experimental group the total gain scores of Low 

Achievers (who scored less than 40 percentage of the total score in 

the pre test) had a better performance than the other group (who 

scored more than 40 percentage of the total score in the pre test). 
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The Analysis of Covariance worked out for the score in 

standard V1 indicates that there is significant difference in the 

Achievement of students in the post test of the experimental group 

after removing the effect of the pre experimental status of students. 

Also it is found that the adjusted mean of post test scores of 

students in the experimental group is greater than that of the control 

group. These indicate that the students in the experimental group 

had greater Achievement in the post test than the control group. 

This is due to the effect of the newly developed Instructional Strategy 

used for teaching the experimental group. The control group was 

taught by Conventional Method of teaching. 

In standard V11 the comparison of the Achievement score 

means in the mathematical concept 'Negative Numbers' using the 

statistical technique 'Effect size' revealed that the new Instructional 

Strategy for the concept 'Negative Numbers' has  improved the 

performance of :students in the experimental group. The comparison 

of the mean Achievement scores by test of significance of difference 

between means showed that the post test Achievement scores of 

students in the experimental group is much greater than that of 

control group. This is due to the effect of the new Instructional 

Strategy used for teaching the basic mathematical concept 'Negative 

Numbers' in standard VII. The gain score analysis of the 

Achievement sc13res of students in standard V11 revealed that the 
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gain score performance of students in the experimental group is 

significantly greater than that of control group. The percentage 

analysis of gain scores showed that the application of the new 

Instructional Strategy for the concept 'Negative Numbers' had helped 

the Low Achievers (students who scored below 40 percentage of the 

-total score) significantly than it helped the High Achievers. 

The Analysis of Covariance revealed that the mean 

Achievement st:ore in the post test of the students in the 

experimental and control group differ significantly after removing 

the effect of thc: pre experimental status of students. The adjusted 

mean of post tmt scores of students in the experimental group is 

greater than thilt of control group. That is the experimental group is 

superior to the control group in terms of Achievement in the 

mathematical concept 'Negative Numbers' in the post test. This 

indicates that the students taught by the Instructional Strategy for 

the mathematical concept 'Negative Numbers' have achieved more 

than the control group which was taught by Conventional Method of 

teaching. 

The investigator developed an Instructional Strategy based on 

Vygotsky's theories for teaching the basic mathematical concepts 

at  the primary level. Then three basic mathematical concepts from 

standards V, VI, and V11 were selected and Instructional Strategies 

were prepared for teaching them. The statistical techniques 



employed in t.hc t1;lt.a collected from the experimental cmtl control 

groups revealed that the new Instructional Strategies are more 

effective than Conventional Method of teaching. 

In the corlventional classrooms mathematics appears abstract 

to the learners because mathematical skills are usually taught away 

from the con.:exts and social settings. There are scarce 

opportunities for social interactions among students and between 

teacher and s t .~dents .  But in the new Instructional Strategy the 

students arrive a t  what they know about mathematics mainly 

through participating in the social practices in the classroom. 

Classroom discussions and interactions gave important 

opportunities for students to learn mathematics effectively and 

make sense in mathematics. Because according to Vygotsky's 

theory social interaction with peers and knowledgeable others moves 

development forward. Integrating new information in familiar 

contexts facilitates the organization of new information in to long 

term memory and makes it more available in needed situations. The 

incidental connections between the formal concepts of the learning 

situations and every day concepts made the new information more 

relevant and meaningful in the new Instructional Strategy. 

In the socio cultural perspective, the subject mathematics 

considers not as a closed body (depersonalized, decontextualized and 

culture free) of knowledge, but a sociocultural artifact with different 
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representations in different communities. In the new Instructional 

Strategy, the activities are taken from the familiar surroundings of 

the students. These activities are understandable, suitable to their 

needs and sufficiently elaborated. Elaboration means internal 

processing of new and prior knowledge in a meaningful context. 

Elaborative strategies for new information result in better learning. 

The Instructional Strategy enables the development of effective and 

appropriate use of language which is fundamental to learning, 

thinking, problem solving and CO-construction of knowledge. 

Language strengthens connections between new information and 

prior learning. 

The challenging activities, ie., appropriate levelling of tasks so 

that all students are stretched to grow within their zpd, 

opportunities to use and apply new information and a balance 

between challenge and assistance to advance student's 

understanding to more complex levels, used in the new Instructional 

Strategy enabled to develop higher order thinking skills such as 

analyzing, categorizing, evaluating, generalizing, synthesizing and 

summarizing, exploring patterns, determining casual relationships 

and problem solving. The amount and quality of teacher - students 

academic interactions were acted as an important factor in student 

learning. This assisted in the development of basic skills and the 

ability to form, express and exchange ideas. 



These characteristics of the newly developed Instructional 

Strategy enabled the students in the experimental group to have 

better Achievement in the basic mathematical concepts than the 

students in the control group who have been taught by Conventional 

Method of teaching. 

5.5. EDUCATIONAL IMPLICATIONS 

The present study revealed that the newly developed 

Instructional Strategies based on Vygotsky's theory prepared for 

teaching the three selected basic mathematical concepts each from 

standards V, V1 and V11 are very effective than the existing 

Conventional Method of teaching mathematics. Following the 

structure of the developed Instructional Strategies, Instructional 

Strategies for teaching any mathematical concept can be developed 

by a mathematics teacher. 

The existing system of mathematics teaching considers 

mathematics learning as mastering a predetermined body of 

knowledge ancl procedures. The teacher's job is presenting the 

subject matter in small, easily manageable pieces and demonstrating 

correct procedures. Then students work individually on practice 

exercises. But *:his approach is not found to be educationally sound. 

This is one of the major reasons of the backwardness in mathematics 

found in majo~ity of students. The investigator found that the new 



Instructional Strategy enables the students to learn to think 

mathematically and make sense in mathematics. It also develops 

collaborative learning and communication skills in students. 

Students develop problem solving capacities and experiences of the 

actual mathematical process. 

The implementation of the new Instructional Strategy enables 

the students to become successful social beings. In this method 

classroom is considered as a miniature society and opportunities 

should be there for conversation, exchange of ideas, demonstrations, 

explanations, jclint activity, discussions etc. It reduces the unhealthy 

competition existing among students in contemporary classrooms. 

The application of the strategy in the class room helps to develop 

cooperation ancl helping mentality among students. 

This approach reduces the gap between teachers and students 

because they u*ork together in discussions, joint activity, academic 
-, 

conversation, exchange of ideas etc. This gives ample opportunities 

for the teacher to understand each student in his/her class room 

and to evaluate them. 

Adopting the new Instructional Strategy in the classroom, 

students can acquire the basic mathematical concepts, which is the 

basic essential of content mastery in mathematics. This method 
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reduces most of the problems related to the teaching and learning of 

mathematics at the primary level. 

5.6. SUGGES'I'IONS FOR FURTHER RESEARCH 

The present study revealed that the new Instructional Strategy 

developed for 1:eaching the basic mathematical concepts is more 

effective than Conventional Method of teaching mathematics. This 

., strategy is based on Vygotsky's theory of learning and development. 

The theory is a socio-cultural theory. 'Speed' is one of the peculiarity 

of contemporary society. People are very busy in doing their own 

business. In families and societies there are scarce opportunities for 

social interaction. This is one of the major reasons for the anti social 

behavior and unhealthy trend existing in our society. Therefore 

pedagogical approaches and other educational programmes based on 

socio cultural theory are relevant today. So the investigator suggests 

the following studies in this area for further research. 

1. The present study is confined to teaching the basic 

mathematical concepts only at the upper primary level. The 

study can be extended to the basic mathematical concepts at 

the lower primary, secondary and higher secondary levels. 

2. The present study developed Instructional Strategy only for 

teaching basic mathematical concepts. Studies can be 
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conducted for developing Instructional Strategies for teaching 

other mathematical concepts. principles, theories etc. 

3. This type of study can also be conducted for examining the 

interaction effects among methods, sex, socio economic status 

locale etc. 

4. Vygotsky's theory of learning and development can be applied 

in other educational programmes such as curriculum 

construction and evaluation techniques etc. 

5. This type of study can be conducted for developing 

Instructional Strategies in other content areas like Science, 

Social sciences, Language and information technology. 
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APPENDIX I 

DEPARTMENT OF EDUCATION 
UNIVERSITY OF CALICUT 

INSTRUCTIONAL STRATEGY OF THE CONCEPT 
'DECIMALS' 

SREEJA. D 
Research Scholar 

Dr. C. NASEEMA 
Reader in Education 

Name of the concept: Decimals 
Standard V 
Time 14 periods 
Duration of a period : 45 minutes 

Instructional Objectives 

1. Student acquires knowledge in the concept 'Decimals' 

2. Student comprehends the concept 'Decimals'. 

3.  Student applies the concept 'Decimals' in new situations. 

4. Student makes sense in the concept 'Decimals'. 

5. Student develops collaborative learning and communication skills. 

6.  Student develops problem solving capacities and experiences of the 
actual processes (conjectures, generalizations, proofs and refutations) 
through which mathematics develops. 

Means of Semiotic Mediation 



ACTIVITIES 
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BLACK BOARD ANNOTATION 

Mzkes incidental connections between 
formal concepts and every day concepts. 
Assists students to develop new content 

Integrate new 
with what students already know fiom 
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xviii 

ANNOTATION 
Assesses and assists students to 
maintain appropriate cognitive 
challenge. 

Elicits and extends student's 
understanding 

Provides illustratio3s through 
conversation. 

Brovicies . iari&en 
questioning 

a 

INTERACTION 
sqgd t q g  tdmdmmm2Ia-8 dehoslaomjm, 
~moasogo mlcamm m p j  mldqwmjo msmg 

W. 
Activity 3&  cam^ d tmmcd mssmila dads 
sqgd ~ d f 3 d ~ l ~ ~ ~ ~ J .  

T: corgnjam Intmcmarllaa c a m j  adcru'dcam~m, 
fzomam cru~dglm~m, ~ lm,  (TUO~UJ 

1 
Ss: - 

10 
T: carnomacmar dltmcamrla8 c a c w ~ a d a m l d  
mJm eewacmm cru~dgmjm, elm, cruot3JJ 

ogla 
10 Ss: - 
100 

T: 0mJ dlm6UB~bo 6300 CnI3la~Wb@m~o m m  
wi ld  c a w U  a d d m l d m ,  fzocnsmid m2ajcuJ0 
corgsm' mm?mocaa g9 wl3J elm, cruo6UJdk~Jo 
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tdndvb7gmjmj. 

BLACK BOARD 
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1 am. m9 = -07 
100 
01 

= - 03 
100 

= .OI mqgd 
1 
100 
10 - 
100 

-=- 1 10 
10 100 
.l = .l0 



'ANNOTATION 
Fully inclusive conversation between 

I teacher and small group of students 

Encourages student's academic 
discussions 

Assesses and assists students to 
maintain appropriate cognitive 
challenge. 

Provides individualized instruction (ij 
necessaxy) to match students varied 
ability levels. 

INTERACTION 
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a r n ~ d s l m j m ~  
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I ANNOTATION 

Fixes challenging goals and provides 
feed back to advance students 
understanding to more complex levels. 

Encourages students to use purposeful 
conversation. 

Participates as a fill collaborator. 

INTERACTION I BLACK BOARD 
Activity 4: a m a m  ng9jmo0, m o m j  mjmreilanij 

w31m (TB) 
Activity 1 
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ANNOTATION 

Encourages higher order thinking such as 
analysing, summarizing and categorizing. 

Acts as a full coilaborator. 
Assesses and assists students 
performance. 

INTERACTION 
(TB) 

Activity 4: dmmjcrlewo 
wlmoo. 

Activity 5: m06~ho ca,7cumZ 
ecmomam Activity d& s74d dads 
tnl~dmI~$mj(mj. iods1;1m8 m r o ~ m d a ~ & m  
ml;1m8 cruoa~&ag cLnda~9jcm3d &asl& 
egos' ~ 3 ~ c u q a ~ s j c m j .  
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BLACK BOARD 
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APPENDIX I1 

DEPARTMENT OF EDUCATION 
UNIVERSITY OF CALICUT 

INSTRUCTIONAL STRATEGY OF THE CONCEPT 
'DECIMALS' 

(English Version) 

SREEJA. D 
Research Scholar 

Dr. C. NASEEMA 
Reader in Education 

Name of the concept Decimals 
Standard V 
Time 14 periods 

, Duration of a period 45 minutes 

Instructional Objectives 

1. Student acquires knowledge in the concept 'Decimals'. 

2. Student comprehends the concept 'Decimals'. 

3. Student applies the concept 'Decimals' in new situations. 

4. Student makes sense in the concept 'Decimals'. 

5 .  Student develops collaborative learning and communication skills, 

6.  Student develops problem solving capacities and experiences of the actual 

processes (conjectures, generalizations, proofs and refutations) through 

which math1:matics develops. 

Means of Semiotic: Mediation 

Dictionary, marbles, charts (charts containing pictures and tables), 

models. 



Previous knowledge: 

The students have previous knowledge about natural numbers, whole 

numbers, place values, four basic operations of numbers, fractions. common 

fractions, improper fractions, mixed fractions and their peculiarities. 

ACTIVITIES 

Activity 1: Play and Learn 

Teacher distributes 10 marbles in each group and ask the group members 

to throw the marbles up and hold what they can. Then ask them to prepare a 

table as shown in the chart. 

CHART 
Name of the student 

Maya 

Aravind 

m-------- 

--------- 
---------- 
--------m 

Number of marbles 
obtained 

4out of 10 

3 out of l 0  

-m------- 

--------- 

-----m----- 

------- 

Fractional Form 

4 
--- 
10 
3 
--- 
10 

----- 
-m--- 

--- 
-P- 



Activity 2: Fractions Again 

Teacher displays a chart containing the following pictures. Teacher asks 
students to say the fraction representing the shaded poition in each picture. 

Chart 
1 2 3 

@0@0@0@0@0 

7 New Form 

Teacher shows the chart in which the fractions having the denominator 10 
are written in the d.ecima1 form. 

Chart 

5 3 - = .5 (Point 5), - = .3 (Point 3) 
10 10 
6 8 - = .6 (Point 6), - = .8 (Point 8) 
10 10 

. . 

Activity 4: Number Peacock 
Teacher shows the picture of a peacock. Numbers in the fractional forms 

and decimal forms are written in the feathers of the peacock. Students are asked 
to find out the missing numbers. 



Activity 5: Upwards 

l 2 3 4 6 6 7 8 9 

l l 
Find out fraction and its decimal form representing the shaded portion in each 

step. 

: 

Activity 6: Who gets more marbles 

Teacher gives 1 00 marbles in each group. The students were asked to pi1 

up the marbles cjn the table and each group members to take a handful of marble:; 

from that pile. They were asked to count the marbles got by the group member,; 

and make a table as follows. The teacher shows the following chart. 

Chart 

Name of the Student 

Neena 

Salini 

Babu 

--m---- 

------- 

Number of Marbles 

21 Out of l00 

...... Out of l00 

------------ 
-----------m- 

Fractional Form 

2 1 
100 

-------- 

-------- 

----m---- 

--------- 



Activity 8: In  the New Form r 

Activity 7: Can you say in the Fractional Form 

Teacher shows a chart given below. The students were asked to say the 
d 

fiactional form of the shade,,area in the picture. 

Picture 1 Picture 2 

Teacher shows a chart in which the fiactions with denominator 100 are 

written in the decirnal form. 

I 

8 0 43 - = .80 (Point 8, O), - = .43 (Point 4,3) 
100 100 
17 62 - = . l 7  (Point l, 7), - = .62 (Point 6,2) 
100 100 
2 8 97 - = .28 (Point 2,8), - = .97 (Point 9, 7) 
100 100 

I l 



Activity 8: Prepare a table 

Teacher shows the chart of a table. The students were asked to prepare 

and complete the table. In the table, the frst row represents the fi-actional form 

and second row represents the decimal form. 

1 Activity 9: Meter, Centimeter and Millimeter 

l Teacher distributes the model among the groups in which one centimeter 

1 is divided into 10 equal parts (Enlarged). 

l 
I ~ ~ ~ " ' " ' I ~ ~ ~ ~ ~ ~ ~ ' ' l " " " ~ " 1  
0 2 3 

l 10 milimeter = l centimeter 

Teacher distributes the model of one meter divided into 100 equal parts. 

I I I I I I I I I ~ I I I I I I I I I ~ I I I I I I I I I ~ l ' m ~  

0 1 2 3 4 5 6 7 8 910111213141516 171819 202122 23242526 272829 30 3132 33343536 37 38 3940 

100 centimeter = 1 meter 



Activity 10: How much cloth needed? 

Teacher gives a problem to the students "sixty four centirneters of uniform 

cloth is needed for Sreekuttan to stitch a short trousers. Meena needs 90 

centirneters of uniform cloth for stitching a skirt. How many meters of uniform 

is needed for both of them. 

Activity 11: Tenths of tenths 

Teacher shows a chart containing two pictures. The students are asked tc 

write the fractions representing the shaded portions in the two pictures. The: 

were also asked to find out the peculiarity of the fractions. 

Picture 1 Picture 2 



4ctivity 12: Tenth and hundredth 

Teacher shows a chart explaining the tenth and hundredth places of a 

lumber 

.75 = 75 hundredths. 

=70 hundredths + 5 hundredths 

= 7 tenths + 5 hundredths 

3 8 - = .3  8 = 3 8 hundredths 
100 

= 30 hundredths + 8 hundredths 

= 3 tenths + 8 hundredths. 

In a decimal number the digit which comes immediately after the 'point' 

-epresents the tenth place and the next digit represents the hundredth place. 



Activity 13: 
Teacher gives a problem to the students. "Form a table and write the 

decimal form, the digits in the tenth and hundredth place of the following 
fractions. 

36 7 18 44 1 8  79 61 8 5 72 10 ---------- -- 
100'10'100'100'10'10'100'100'100'1.00'100'100 

Decimal Form 
.36 

Hundredth place 
6 

Fractional Form 
36 
---- 
100 
7 
--- 
10 
18 
---- 
100 
44 
---- 
100 
1 

--- 
10 
8 
--- 
10 
7 9 
-..- 
100 
6 1 
---- 
100 
8 

---- 
100 
5 

---- 
100 

Tenths place 
3 



Activity 15: The Number Chain 

Students are asked to make circles and stars of fractions and their 

corresponding decimals to decorate the room in the inaugural ceremony of the 

school mathematics club. The model is given below. 
- 

1 .-. 
100 

Activity 14: Thousandths 

Teacher shows a chart which explains how to write a fraction with 

denominator l000 in the decimal form. 

864 800 60 - 4 ---+-+- 
1000 1000 1000 1000 

8 6 . 4  =- +-+- 
10 100 1000 

= 8 tenths + 6 hundredths + 4 thousandths 

= .864 

1 



Activity 16: Poor Zero! 

800 8 8 - ----- - =.8 
1000 100 10 

This is written using equivalent fractions. Write each of the following 

decimals in the above form. .400, .600, .200, .900, .340, .670. 

Activity 17: Do you know the Measurements? 

The students are asked to draw a line segment in their notebook, take the 

measurement of the line segment and make a table of the measurements in each 

group. Teacher asked the C.P (Competent Peer) to check whether the 

measurements are correct. Teacher writes the measurement of a line segment in 

the Blackboard. The length of the line segment drawn by Sruthi is 5 centimeters 

and 3 millimeters. 'That is 5 cm 3 mm 

= 5.3 cm (5 point 3 centimeters) 

Teacher asks the students to write the length of their line segment in the above 

Ifom. 

Activity 18: We Should Change. 

Write the following mixed fractions m the decimal forms. 

7 1 12 4 725 3 5 4 1- 
8 

6-, 23- 9- 68- 21- 41- 24 - 
10 10' 100' 100' 1000' 100' 10' 100 



xii 

Activity 20: Place value chart 

124.72 = 1 hundreds + 2 tens + 4 ones + 7 tenths + 2 hundredths 

= 1 (100)+2(10)+4(1)+7(1/10)+2(1/100) 

47.5 = 4 tens + 7 ones + 5 tenths 

= 4 (10) + 7(1) + 5 (1110) 

Make a table of place values and write the following numbers in the above form 

and then in the table. 

18.05, 7.643, 298.233, 62.48, 111.11, 101.008, 4.907, 218.043, 4372.83 and 

1010.101. 

, . 

Activity 19: Fill in the blanks 

In the following table the f i s t  row consists of fractions and the second 

row consists of their decimal forms. The students are asked to prepare the table 

and complete it. 

2 
13 ----- 

1000 

321 
5 

----- 
- 

100 
0 

28.72 

16 
--- 
100 

2 1 
--- 
10 

71 
---- 
10 

.473 7.009 .4 12 16.7 

4 
7 ..-- 

100 

5.04 



. . .  
X l l l  

Activity 21: Who is big? 

Which is the biggest number among the following number? Which is the 

smallest one? Arrange them in the ascending order 

.8, .4, .6 and .3. 

.8 

.4 

.6 

.3 

Activity 22: Let us use the symbol 

Write the following pairs of numbers using the symbols '<l and '>l 

1) .8, .3 2) .035, .35 

3) 5.381,5.39 4) .2, .7 

5) .43, .52 6) .617, .238 

7) .4, .35 8) 4.24, 4.21 

9) 3.6,3.07 10) 16.81, 15.987 



Activity 23: Number Train 

The following numbers are in the compartments of a train. 

Write these numbers in the ascending order in the compartments starting from 

the front. 

Along with these activities, the activities given in the Text Book (TB) are 

also included in the interaction section. 



I ANNOTATION 

Makes incidental connections 
between formal concepts and every 
day concepts. Assists students to 
develop a new content vocabulary. 

INTE.RACTION BLACK BOARD 
p- 

Segment 1 : Activity 1 : Play and Learn. 
Activity 2: Fractions Again 

The two activities included in this segment are 
related to the previous knowledge of students. 
In the first activity the group member play with 
the marbles and write the results in a tabular 
form. In the second activity students discuss 
and write the fiactions representing the shaded 
portion in the picture. ~'eacher activeiy 

es participatmg in the group activities 

Segment 2: Activity 1 : In the New form 
Activity 2: Number Peacock 
Activity 3: Colour the picture (TB) 
Activity 4: Upwards 
Activity 5: Label of the pot. (TB) 

Teacher writes the fractions with denominator 
10 in the BB. 
T : What is the peculiarity of these numbers? 
Ss: The denominator of these fractions is 10. 
T : 51lO.rineans5 outof l 0  
T : ~ e f i r  the dictionary and find the meaning 

of the word 'decimal'? 
Ss: The number based on ten or counted in ten 

or counted in tens or tenths. 
T : The above fiactions are decimals because 

they are coknted out of 1C. Hence these 
fiactions are called decimal fractions. 

These numbers can be expressed in another 

Decimal fractions. 
5 
--- = .5 (Point 5) 
10 

7 
1 --- = .7 (Point 7) 



Integrates new information with 
what students already know fiom 
home, school or community. 

Assesses, and assists student's ( 

BLACK BOARD 
1 

ANNOTATION 

performance. 

rNTERACTION " 

5 

Assesses and assists student's 
understanding 

--- - - .5. This reads as 'Point 5'. 
10 
T : What is the meaning of point? 

Students refer dictionary and find the 
meaning of the word, 'Point'. 
Students do the activities 'Number Peacock', 
'Color the picture' and 'Upwards' discussing in 
groups. Teacher participates in the group 
activities and assesses their perf9rmance. 

3 - 
T : How many tenths are in --- ? 

10 
Students discuss in groups and give the answer 
as 3.  

3 3 
T : 3 tenths makes ---. But --- = .3 

10 10 
i.e., 3 tenths are there in .3 
In other words, .3 represents 3 tenths. Like this 
.6 represents 6 tenths. Students.do the activity 
'Label of the Pot' by discussing in groups. 
Teacher participates in the group activities and 
assesses student's performance. 

Segment 3: Activity 1 : Who gets more marbles 
Activity2: Can you say in the 

fractional form. 
Activity 3: In the new form. 
Activity 4: Prepare a table. 

--- - - . l  (Point 1 )  
10 
8 
--- - - .8 (Point 8) 
10 

3 
-- - - .3 = 3 Tenths. 
10 

.7 = Tenths 

.2 = Tenths 

.9 = Tenths 



ANNOTATION 

Fully inclusive conversation 
between teacher and small group of 
students. 

Elicits and extends student's 
understanding. 

Assists students to develop a new 
content vocabulary. 

Connects students informal 
understanding to more abstract 
levels of understanding. 

INTERACTION 
Activity5: Whose cap? Who 

frightened? (TB) 
Students sit in group and do the activities 1 and 

2. Teacher participates in the group activities 
and' assesses and if necessary assists students. 
In the third activity teacher asks, 

BLACK BOARD 

18 34 12 71 94 
--- --- ----- --- ---- , 9 9 , 

T : Wnat is the pecuiiarity of the iiactions I 
written in the BB. 

Ss : The denominator is 100. 
T : We know how to write the tiactions with 

denominator 10 in the new form. 
T : Can you say how can we write the 

fractions having denominator 100 in the 
the new form? 

Students hesitates to answer. 
18 

T : --- - - .18. This reads as 'point one, eight'. 
100 

Usually theSdigits after point reads separately. 

65 
T : How can we write --- . 

100 
65 

ss: ---- - - .65 (Point 6,s). 
100 

Teacher shows and explains the chart in the 
Activity 'In the new form'. Students completes 

l UU 100 100 100 100 

18 
---- = .18, (Point one, eight) 
100 

65 
--- - - .65 (Point 6,5) 
100 



xviii 

"ANNOTATION 

Assess and assists student's 
understanding. 

Models mathematics thinking. 

INTERACTION 
the activities 'Prepare a table' and Whose cap, 
who frightened?' by discussing in groups. 
Teacher actively participates in the group 
activities and encourages for group interaction. 
Teacher assesses and assists student's 
performance. 

Teacher presents a chart of match the items in 
A and B. Under the headings A and B decimal 
fractions and their fractional f o q s  are given in 
the jumbled order. Students do the activity and 
teacher assesses whether the students have the 
ability to do the activity by themselves. That is 
each of the group members can convert &actions 
into decimal fractions and viceversa. - 

Segment 4: Activity 1: Meter, Centimeter and 
Millheter 

Activity 2: How much cloth needed 
Activity 3: Tenths of tenths 
Activity 4: Tenth and hundredth 
Activity 5: Making a table 
Activity 6: Kunchu, what is inside 

the bag? (TB) 
In the first activity of this segment, teacher 

distributes the model (Centimeter is divided into 
rnillimeters) among the groups. 
T : The distance between 0 and 1 is divided 

into 10 equal parts. One small part is 
called 1 millheter. 

BLACK BOARD 

Match the followinq 
A - - B 

3 7 
--- --- 
10 10 

79 
-- - 

.3 

100% 
.86 -79 
.7 86 

--- 
100 



xix 

ANNOTATION 

Provides clarification through 
conversation. 

Provides clarification through 
questioning. 

INTERACTION ! BLACK BOARD 
Teacher asks students to take their instrument I 
box and examine the scale. 
T : How many millirneters are in 1 centimeter. 
s s :  10. 
T - :  l cm = 10mm. 

1 
1 mm = -- cm. 

10 
T : How much is 2 mm? 
S S : ~  cm. 

10 
T : How much is 5 mm? 

5 
Ss : -- cm. 

10 
Teacher then distributes the model (1 meter is 

divided into 100 centimeters) among the groups. 
T : How many equal parts are there in the 

model? 
Ss: 100 
T : H O ~  much meter is 43 centimeter? Student 

Centimeter (cm) 
M illimeter (mm) 
1 cm =10mm 

1 
lmm = -- cm. 

10 
lmm = .l cm. 
l mm = 1 tenth centimeter 

Meter (m) 

1 meter = 100 cm. 
l 

1 cm = --- m 
cannot say the answer. Sometimes they 
discuss in groups and gives the answer as 
43 hundredths. Teacher explains 

T : How many meters is 69 centimeters. 
Ss : .69 m. 
T : How many meters is 18 centimeters. 
Ss : .l8 m. 
T : Prepare a table as shown in the BB. 
Students prepare the table by discussing in 

100 
1 cm = One hundredth meter 
43 cm = 43 hundredth meter 

43 
- - meter 

100 
= .43 meters 



T . Huw car1 wt: say ii. as a decimai ii-action? 
Students cannot say the answer, they hesitate, 

activities and encourage for group interaction. 

-- -- 

In activity 3, teacher demonstrates two charts 
containing pictures. 

T : In the first picture, which fiaction represents 
the shaded portion? 

Elicits and extends stiideiit's 

in the second picture. 



ANNOTATION 

Provides illustrations through 
conversation. 

Fully inclusive conversation 
between teacher and small group of 
students. 

Encourages student's academic 
discussions. 

INTERACTION 
T : What is the peculiarity of these two shaded 

areas? 
Ss : In the two pictures the shaded areas are the 

same. 
T : Do the shaded areas represents the same 
fiaction ? 
Ss : Yes. 

1 10 
T : That is ---- = ----- 

10 1 00 
T : The decimal fiactions of these two fractions 
are also same that is, . l = -10. 
In activity 4 teacher shows the chart explaining 

the tenth and hundredth places of a decimal 
fraction. 
T : In a decimal fraction, the number which 
comes immediately after the 'Point' is in the 
tenth place and next number is in the hundredth 
place. 

T : writ; the place values of the numbers 
written in the BB? 

Students do the problems,teacher participates 
in the activity and assesses student's 
understanding. 

In activity 5 students do the work of writing 
the numbers in the tenth and hundredth places of 
the fiactions along with the decimal fractions. 

BLACK BOARD 
1 10 

- - - -- 
10 100 
.l = .l0 

I 
I 
l 
I 



(if necessary) to match student's 
varied ability levels. Assesses and 
assists students to maintain 
appropriate cognitive challenge. 

ANNOTATION INTERACTION BLACK BOARD 

Fixes challenging goals and 
provides feedback to advance 

Provides individualized instruction 

student's understanding to more 
complex levels. 

Students also do the activity 6. Teacher actively 
participates in the group activities. Ifnecessaq 
teacher gives assistance to those who need 
assistance. Teacher assesses student's 
understanding. 

Segment 5: Activity 1 : Thousandths 
Activity 2: The number chain 
Activity 3 : Poor Zero! 
Activity 4: How can 'we write, The 

Journey of ~ a k k u '  (TB) 
In the fmt activity 1 teacher asks 

3 
T : What is the decimal fraction of -- ? 

l0 
Ss : .3 

34 
T : What is the decimal fraction of --- ? 

100 
Ss: .34 

347 
T : What is the decimal fiaction of ---- ? 

1000 
Students cannot say the answer immediately. 

But they discuss in group and sometimes give 
the answer as .347. - 

Teacher demonstrates a chart explaining how 
to write the hct ion with denominator l000 as a 
decimal hction. 



Provides clarification through 
questioning. 

ANNOTATION 

Encourages student's to use 
purposeful conversation. 

Elicits and extends student's 
understanding. 

Stidents do the second activity by discussing 
in groups. Teacher participates in the group 
activities and assesses student's performance. 

INTERACTION 
T : Wrie the &actions given in the BB as 

decimal fractions as shown in the chart. 

Students discuss and analyse the problems in 
group and write the fractions as decimal 
fractions. 

In activity 3, teacher asks, 
800 

T : How is the equivalent fraction of ----- 
1000 

80 
ss : ---- 

100 
80 

T : What is the equivalent fraction of ---- 
i 00 

8 
Ss : --- 

10 

BLACK BOARD 
2 (4) -fix- 3) 29, 

1000 1000 
615 892 

S) - -  , (6) ------ 
l000 1000 

8 
T : What is the decimal fraction of --- ? 

10 
Ss :  .8 



ANNOTATION 

Assesses and assists student's 
performance. 

Provides individualized instruction 
(if necessary) to match student's 
varied ability levels. 

Encourages student's academic 
discussion. 

Elicits and extends student's 
understanding. 

INTERACTION 
800 80 8 

- T : ---- - ----- - - --- therefore their decimal 
1000 100 10 

fractions are also equal. That is, ,800 = .80 = .8 

T : Write the decimals shown in the BB in the 
above form. One is done for you. 

Students do the activity 4 by discussing in 
group. Teacher participates in the group 
discussions and assesses their performance. If 
necessary teacher provides individual assistance. 
Segment 6: Activityl: Do you know the 

measurements? 
Activity 2 : We should change. 
Activity 3 : Fill in the blanks. 
Activity 4 : Who do hide? Let us 

open the door ('TB). 
Students prepares the table in the activity 1. 

Teacher encourages group discussion and 
assesses student's performance. 

T : What is the len,& of the line drawn by 
Sruthy7 

Sruthy: 5 cm 3 mm. 
Teacherwrites-in the BB. 
Teacher asks students to write the lengths of thz 
lines they have drawn in the decimal form as 
shown in the BB. 
T : Make a table of lengths of the lines drawn 

by the group members in each group. 

BLACK BOARD 

5cm 3mrn 
3 

5 cm --- cm 
10 

3 
5 --- cm 

10 
5.3 cm. 
(5 point 3 cm) 



ANNOTATION 

Connects student's understanding to 
more abstract levels. 

Provides systematic assistance in 
activities that generates new 
content vocabulary. 

INTERACTION 
Teacher participates in the activities and cheek 
whether students can do the work without 
assistance. . 

The activity 'we should change' discusses the 
conversion of the mixed fractions into decimal 
fractions. 

--.. 7 
I : wnat is the decimai fraction of 6-- ? 

10 
Ss : 6.7 

1 
T : What is the decimal form of 23--- 

10 
Ss : 23.1 

12 
T : What is the decimal fraction of 9 --- 

b 100 
students hesitate the answer. They discuss 
and analyse the problem in group and give 
the aqswer as 9.12. 

725 
T : What will be the decimal fraction of 2 1 ---? 

1000 
Ss: 21.725 
T : What is the peculiarity of these decimals ? 
Ss : These decimals have digits before and after 

the 'Point'. 
T : Yes. That is they have two parts- before 

the point and after the point. 
T : The part before the polnt is known as the 

BLACK BOARD 

7 
6 --- = 6.7 I 

10 
1 

23 --- = 23.1 
10 

12 
9 ---- =9.12 

100 
725 

2 1 ----- = 21.725. 
1000 



ANNOTATION 

Integrates new information with 
what students already know from 
home, school or community. 

Assess and assists student's 
e. 

INTERACTION 
the 'whole number part' and after the point 
is known as the 'fractional part'. 

T : What are whole numbers? 
Ss: 0, 1,2,3, ............ 
T: The whole number part of 6.7 is 6 and 
fractional parts is .7 
T : What is the fractional form of .7. 

7 
Ss : -- 

10 
T : What is the whole number part of .7? 
Ss : No whole number part. 
T : What is the fractional part of .7? 
Ss : .7 
T : It can be considered as the whole number 

part of .l is 0. 
T : The decimal fractions with whole number 

part 0 can be represented as 0. - - - 

T : Write the whole number part and fiactional 
part of the decimal numbers written in the 
BB. 

Teachers asks C.P, to frame problems of this 
kind and make the s o u p  members to work out 
them. Teacherparticipates in the activities and 
assesses student's understanding. 

Teacher demonstrates a chart and asked the 
students to group them and write in a tabular 
form as shown in the BB. 

BLACK BOARD 
Whole number part. 
fractional part. 

.7 = 0.7 
Whole number part = 0 
Fraction part is .7 
.78 = 0.78 
.429 = 0.429 
.43 = 0.43 
-1 = 0.1. 

Write the whole number part and 
fractional part of the following. 
(1) 9.23 
(2) 1.03 
(3) .l27 
(4) 100.008. 

I 



ANNOTATION 
Encourages higher order thinking 
skills such as analyzing, 
categorizing and summarizing. 

Assesses and assists students to 
maintain appropriate co@itive 
c'naiienge. 

INTERACTION 

11 
2 --- 

100 

4.37 

0.44 

BLACK BOARD 

Students do the activity 'Fill in the blanks' and 
activity 4. (TB). Teacher participates and 
assesses the performance of students in the 
activities. 

Segment 7: Activity 1 : Place value chart. 
Activity 2: Who is big? 
Activity3: Settle the cpamel and 

number balance (TB) 
Activity 4: Let us use the symbol. 
Activity 5: Number Train. 

In the first activity teacher shows a chart and 
asks students to write the numbers given at the 
end according 'to their place values as shown in 

.8 

121.44 

23 
16 ---- 

100 

Fractional 
Form 

1 1  
L L 

2 ---- 
100 

----- 

---- 
----- 

Whole 
Number 
Part 

2 

------ 

----- 
----- 

Decimal 
Form 

2.11 

.S 

------ 
------ 

9 
68 -- 

10 

8 
4 -- 
10 

62.66 

'ractional 
Part 

.l 1 

-----a- 

----- 
------ 

35 
7 ----- 

I00 

18 
13 ---- 

100 

178 
, --- 

l 000 



xxviii 

ANNOTATION 0 
Encourages higher order th&g 
such as analyzing, summarizing and 
categorizing. 

Acts as a full collaborator 

Assess and assists student's 
performance. 

Fully inclusive conversation 
between teacher and small group of 

INTERACTION BLACK BOARD 
the example. l 

In activity 2 teacher shows a chart in which 
the decimal number .S, -4, .6 and .3 are 
pictorically represented. Teacher asks, 
T : Which decimal is bigger than the others? 

Students cannot identrfL the number. 
T : In which picture the shaded area is more 

than the others? 
Ss : In the first picture. 
T : What is the decimal fraction representing 
the shaded area in the first picture? 
Ss : -8 
T : Then which will be the biggest decimal 

among the four decimals. 
Ss : .S. 
T : Can you say these in the ascending order. 
Ss : .3, .4, .6, -8 
Students do the activity 3 by discussing and 

analyzing the problems in groups. Teacher 
participates in the group activities and assesses 
and assists students. 

Students do the activities 4 and 5 in this 
, segment by group discussion. Teacher 
participates as a full collaborator. Teacher 
observes how students work out problems and 
sometimes seeks explanations about the way in 
which they reach the solutions. 

.8, .4, .6, .3 

Ascending order 

.3, .4, .6, .S 



xxis 

ANNOTATION 
students. 

Integrates new information with 
what students already know from 
home, school or community. 

~ T , C  sari make the group members to do them. 
Teacher observes and assess their activities., 

2 1 
T : What is the decimal form of --- ? 

10 
Students cannot give the answer easily. 

2 i 
T : What type of fiaction is -- . 

10 

INTERACTION 
Teacher asks C.P to prepare prohlems of this 

Ss : Improper fiaction. 
T :You know how to convert improper 

fractions into mixed fiactions. Students 
21 

convert - into mixed fiaction. Teacher 
10 

assesses how they do the problem: if 
necessary teacher provides assistance. 

2 1 
T : What isethe mixed fraction of --- 

10 
l 

Ss: 2--- 

BLACK BOARD 

21 
T : What is the decimal fractional form of -- 

10 
Ss: 2.1 

1 T : Convert the improper fractions into mixed I ! 



ANNOTATION 

Encourages students to use 
purposeful academic conversation. 

Assesses and assists student's 
understanding. 

XXX 

decirnzl ffrction of the fractions given in 
BB. 

INTERACTION 
fractions and write the corresponding 

Teacher.. encourages for maxiinum interaction 
among the members of the groups. Teacher 
participates in the activities of the group and 
examine how they reach the solution of the 
problems. 

~~ . 

BLACK BOARD 
44 21.8 76 537 841 7 

Teacher asks the C.P to prepare the problems of 
writing the decimal form of the improper 
hction and make the group members to do 
them. 

-- -- - --- ---- 
l0 ' loo ' 10' loo' 1060 

Teacher assesses the performance of each 
individual students in the groups and examine 
whether .they acquire the problem solving 
capacity or not. Teacher continuously evaluates 
the students. 



APPENDIX 111 

DEPARTMENT OF EDUCATION 
UNIVERSITY OF CALICUT 

INSTRUCTIONAL STRATEGY OF THE CONCEPT 'AVERAGE' 

SREEJA. D Dr. C. NASEEMA 
Research Scholar Reader in Education 

Name of the concept: Average 
Standard VI 
'I'imc 15 pcriods 
Duration of a period : 45 minutes 

Instructional Objectives: 

l .  Student acquires knowledge in the concept 'Average'. 

2. Student comprehends the concept 'Average'. 

Student makes sense in the concept 'Average' 

4. Student develops collaborative learning and communication skills. 

5. Students develops problem solving capacities and experience of the actual 
processes (conjectures, generalizations, proofs ad refbtations) through 
which M- dev 

Means of semiotic Mediation: 

ACTIVITIES 
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ANNOTATION 1 INTERACTIOK I BLACK BOARD 

provides feed back to advance student's understand- 
ing to more complex levels. 

Encourages higher order thinking skills such as 
analysing, determining casual relationships and prob- 
lem solving. 

Elicits and extends students understanding 

T: ~ c r m p & 3 m " ?  

q$e,cla 1m~7ijamil2mp7 iclltlbUmad~(nmrno mscmml, 
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cru'mmaamlmaa-8 4~1-6 g m m o  rn&shlrrr?l. s74d 
crupm6210 o l~ao jm210 mldogmm2j0 m d q  

ml. 
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DEI'AR'I'MENT OF EDUCATION 
IJNIVERSI'I'Y OF CAIJICL'T 

INSTRUCTIONAL STRATEGY OF THE CONCEPT 'AVERAGE' 
(English Version) 

SREEJA. D 
Research Scholar 

DR. C. NASEEMA 
Reader in Education 

Name of the concept AVERAGE 
' Standard VI 
Time 15 periods 
Duration of a period 45 minutes 

INSTRUCTIONAL OBJECTIVES 

2. Student comprehends the concept 'Average' 

3. Student makes sense in the concept-'Average'. 

4. Student develops collaborative learning and communicatio~l skills. 

5 .  Student develops problem solving capacities and experiences of the 
actual processes (conjectures, generalizations, proofs and refitations) 
through which mathematics develops. 

Means of Semiot'ic Mediation 

Marbles, Charts, Newspaper cuttings, pictures etc. 

Previous Knowledge 

Students have previous knowledge in natural numbers, whole numbers, 
basic mathematical operations, fiactions, decimals, their operations, 
measurements, operations of measurements etc. 



ACTIVITIES 

Activity 1 : Sharing of Marbles I 

l 

Teacher distributes marbles to each of the groups. Group I has got 20 
marbles, group 2 has got 45 marbles, group 3 has got 30 marbles, fourth 
group has got 25 marbles and the fifth group has got 35 marbles. Teacher 

I asks the students to share the marbles equally among the group members in I 
each group and make a table contains total number of marbles, total number 
of students in the group and the number of marbles obtained for each student. 

Activity 2: Stamp collection 

Students were asked to collect stamps for the exhibition in connection ,. 

to a programme of  school mathematics club. Students of the VIth standard 
made two groups having five members and collected starnps. The details are 
given as follows. 

Grou A wj 
Which group showed more entl~usiasm in stamp collection ? 2 

I Activity 3: The Tailors I 
There are six tailors in Unni's tailor sllop and four tailors in Saji's tailor 

shop. The tailors of Unni's shop stitch 24 shirts and the tailors of Saji's shop 
stitch 20 shirts in a day. The tailors of which shop do their work faster than 
the other? 

Activity 4: Science Yroject 

l The members of the science club were divided into four groups for , 
doing a science project. They were asked to collect as many medicinal plants 
as they can. The details of the number of plants they have collected are given 
below. Which group showed more interest in collecting medicinal plants. 

Nurnber of students 

Nutnbcr ol'plants collected 

Group I 

6 

72 

(jrot11) I 1  

5 

65 

OI.OLI~I 1 1  1 

6 

66 

Grot111 I V  

8 
- 

64 

1 



-- - 

Activity S: A Ncws Rcl)ort 

A newspaper report of December loth -'Bitter cold overwhelm Kerala' 
fiom the reports of the Weather forecasting centre, .Trivandrum, the average 
minimum temperature in this season is considerably less than that in previous 
years. The average minimum temperature reported in the plane areas is 
appreciably less than the average of the bitter cold reported only three times 
in the earlier years. Study this news report. 

I ~ c t & i t ~  7: Sanchayka 

Activity 6: Relief Fund 

Fifteen scouts and 20 guides of Govt. High School, Manimala have 
collected Rs. 3 151-and Rs.4001- respectively for the earthquake relief fund. 
Who showed more enthusiasm in the collection? 

The detail:; of the number of students and the amount they deposited 
last week in the sanchayka saving scheme of the students of V, W, and V11 
standard in Azcha.vattom Govt. U.P. School are given as a table below. 

Average 

- 
- Guides 

Calculate the average and compare the class divisions? 
, .  L 

p--p-- ~- - 

Amount Deposited 

I Activity 8: Jose Electronics I 

Number of 
ScoutsIGuides 

15 

20 

After the world cup cricket tournament starts, the number of television 
sets sold in one week from Jose Electronics are given as a table below. What 
is the average selling in one day. 

Total amount 
collected 

3 15 

400 

336 352 

Saturday 

17 

403 

Friday 

13 

Thursday 

12 

210 1 468 

Wednesday 

14 
Monday 

9 

400 

Tuesday 

7 



Activity 9: Average Income 

The daily income of ten families in a colony are given below. What is 
the average daily income in the days they have worked. 

Activity 10: Average Marks 

Collect the marks obtained in mathematics for the last examination of 
the students in each group. Find the average mark in each group. Which 
group performed well in mathematics examination. 

Find the prices of the seven text books of standard VI and calculate the 
average price. 

Activity 1 l : Average Height 

Find the height of the students in each group and d(:termine the average 
height of students in each group. 

1) Which group's average height is more than that of the other groups. 

2) Which group's average height is less than that of the other groups. 

3) Who have heights more than the average height in your group? 

4) Whose heights are less than the average height in your group. 

5 )  What is the average height of the total students in the class? 



p----- - - - 
Activity 12: Madhavan's shop 

Madhavan's shop functioned six days in a week. The average daily 
income in the week was found to be Rs.7501- what is the total income 
obtained in six days? 

Activity 15: Moideen's Farm 

Moideen has four cows. He gets an average of 4 liters of milk per cow. 
He sold one cow who gives seven liters of milk. What is the average amount 
.of milk gets from the remaining cows? 

in the factory 

There are 12 workers in a factory. Their average age is 38 years. A 
man of 60 retired :kom the factory. What is the average age of the others? 

A worker of 24 joined in thz factory in the place of the retired man. 
Now what is the average age of the workers? 

I 

I 

--- - 

Activity 13: Complete the Table 

I Activity 17: Grandmother's Arrival 

Total of items 

Number of items 

Average 

The average age of a family having 4 members is 31. The 
grandmother of age 56 has arrived there. Now what is the average age of the 
family members? 

Fill in the blanks of the above table. 

Activity 14: Volleyball Team's journey 

There were nine players in the volleyball team. When they started for 
a tournament Raju failed to reach the railway station in time. He reached the 
destination by hiring a taxi car at the cost of Rs.2 10/-. The average train fare 
of the 8 players was Rs.301- what is the average travel fare of the team 
members? 

325 

13 
- 

- 
14 

32 

2875 

23 

1476 
- 

123 

- 
42 

3 5 

- 
25 

18 



Activity 18: When Vijay comes 

There are 33 students in standard VI A. Vijay was absent in the day 
the weights of the students were measured. The average weight of the 32 
students is 30 kg. The weight of Vijay is 33 kg. What is the average weight 
of 33 students? 

The average height of 40 students of VI A is 145 cm. Three students 
from VI B are transferred to VI A. Their heights are 138 cm, 124 cm and 130 
cm. Now what is the average height of the students in V1 A? 

AetivityT: A News Report 

Hike in Petrol, Diesel and Cooking gas. There is a sharp increase in 
the prices of petrol, diesel and cooking gas. For Petrol, there is an increase of 
Rs.2 per liter and for diesel there is an increase from Rs. 1.67 to Rs.2.35 per 
liter. There is an increase of Rs.71- per a cylinder of 14 kg. The old prices 
and the revised prices in the important cities of Kerala are given in the table 
below. 

Petrol 

I I (per Iiter) ( Price 

I Ernakulam 1 36.24 1 38.37 

Trivandrum 

Diesel 

36.50 

Thrissur 

Kozl~ikodc 

Old Price Revised 
(per liter) Price 

(per liter) --I-- (per liter) 
38.62 

p- P - 

Cooking Gas 
(per one cylinder) 

of 14 k.g 

36.37 

36.5 1 

1) What is the average revised price of petrol in Kerals.? 

2)  Find the average of the old price and revised price of  diesel in Kerala? 

38.50 

38.63 

3) Where are new prices of cooking gas more than the average price? 

4) What is the average of the rcviscd prices of r~etrol ant1 tlicscl it1 

Ernakulam? 



vii 

v: Combined together 

Rajappan's stationary shop functioned six days in the first week of 
January. The average incorne was Rs.3601-. In the next week shop opened 
only five days because of harthal. The average income was Rs.4261-. How 
many days did the shop opened in the two weeks? What is the average 
income in the two weeks? 

Activity 21: Baniyan Factory 

Worke~.s worked in two shif'ls in a baniyan manufacturing company. 
There were 12 workers in the first shift and their average daily wage was 
Rs.751-. In the second shift there were 8 workers and their average daily 
wage was Rs.801-. Now all the workers works in only one shift what is the 
average daily wage of the workers? 

Activity 22: When the groups are combined 

Two groups are given in table A and table B below. The number of 
items and the averages are given for each group. Find the average when the 
two groups are combined? 

Table A 

Number of items 

Group I [ 14 36 
Table B 

Number of items 



- 

Activity 23: Scores of Mathematics 

Sheela teacher 'teaches mathematics in standards V1 A, V1 B, V11 A , 

and VII B. The details regarding the number of students in each class, the 
scores obtained in mathematics in the quarterly examination and the total 
scores are given in the table below. Fill in the blanks to complete the table. 

Number of students 
in each class 

Average score 

Total score 

VIA 

36 

900 

V1 B 
- 

20 

700 

VII A 
40 

- 
880 

VII B 

42 

15 
- 



ANNOTATION I INTERACTION 
Segment 1: Activity 1 : Sharing of Marbles 

Activity 2: Stamp collection 

I Activity 3 : The Tailors 

I Activity 4: Science Project 

All activities included in this segment are 
taken fiom the farmliar m-roundings nf the 

I a table. Teacher participates in the activities. 

Teacher acts as a collaborator. 

T : How many marbles are obtained for each 
for each student in group I, group 11, 
group 11, group III, group IV and group V. 

students. Students do the first activity in 
groups do the f ~ s t  activity in groups and make 

I Students say the answers. 

T : Which goup gets more marbles per 
student than the other groups? 

Acts as a full collaborator. g 

Students analyses the results and answer the 
questions. 

T : Students of which group obtained least 
number of marbles? 

I T : How many more marbles did the second I I 
group obtained than the least obtained 
group? 

Teacher asks C.P1s to prepare questions of this 
pattern and make the group members to do / them. 

Students do the activity 'Stamp Collection'. I 



ANNOTATION 

Elicits and extends student's talk 
on academic topic. 

Provides clarification through 
questioning and conversation. 

Provides feedback to advance 
student's understanding to more 
complex levels. 

INTERACTION 
Teacher participates in the group activities and 
works with each group. Some students fail to 
compare properly the groups given in this 
activity . 

Teacher assists and guides them by providing 
hints and asking questions. 

The number of students in the two groups 
are the same. Students understand that to 
compare the two groups, they have to find the 
total number of stamps collected by the two 
gr0UF.S. 

In the third activity teacher asks, 
T : How can we compare the performance of 

the tailors in the two shops. Students can 
not say the answer immediately. They 
discuss in group and some group suggest 
that comparison can be done by the total 
number of shirts they have completed. 
But some groups disagree with this 
suggestion. 

T : Why it happens? 

Students analyse the problem in groups and 
say that the comparison by taking the total 
number of shirts is impossible because the 
number of tailors in the two shops are different 
Teachers eliciting questions and assistance 
helped them to reach at this conclusion. 

T : How can we compare efficiency of the 

BLACKBOARD 



Encourages higher order thinking 
skills such as analyzing, 
determining casual relationships 
and problem solving. 

Elicits and extends student's 
understanding. 

S BLACKBOARD ANNOTATION 

Students analyses the problem and discuss in 
groups. Teacher participates in the group 
discussion and assesses their way of thinking 
and if necessary provides hints and assistance. 

INTER~CTION 
tailors? 

Ss : The comparison can be done if we know 
the ~ ~ ~ ; ? P , T  cf shi~ts s:itched by each 
taiiors in a week in the two shops. 

T : How many tailors are in Unni's shop? 

Ss: 6 

T : How many shirts they stitched in a day? 

Ss : 24 

T : How many shirts does one tailor complete 
in a day? 

Ss: 4 

T : How this answer obtained. 

T : How many shirts does one tailor stitch in 
Saji's shop in a day? 

Ss : 20t4 = 5 

T : The workers in which shop are more 
efficient than the others? 

Ss : The tailors in the Saji's shop. 

The number of students and the number of 
plants they have collected are gi\.en in the 

. . S- . . . -  - ,.. . 

6 stitches 24 shirts. 
24 

1 stitches -- shirts 
6 

That is 4 shirts 
24+6=4  



xii 

out which group showed more enthusiasm in 
collecting the medicinal plants. Students can 
not find out the answer immediately. 

T : The number of students in each group are 
different. The comparison of the groups 
by comparing the total number of 
medicinal plants collected by each group 
is not the correct way. Which method can 
be used for comparison? 

ANNOTATION 

I Elicits and extend student's 
/ understanding. 

Students discuss and analyses different 
methods for comparison. Teacher participates 
in group discussions. 

INTERACTION 
activity 'Science project'. Students have to find 

Models mathematical thinking and 
problem solving strategies. I 

l 

BLACKBOARD 

Provides individualized instruction 
to match student's varied ability 

Teacher assists the students to find out the 
suitable method for comparison. 
Ss : The number of medicinal plants collected 

by one students in each group provides a 
way of comparing the groups. 

T : Find the nuinber plants collected by one 
student in each group and determine 
which group showed better performance 
in collecting medicinal plants. 

Students discuss in groups, teacher 
participates in the grvup discussions and 
assesses student's problem solving -abilities. 
Teacher observes whether each individual 
students shows independent problem solving 
capacity. If necessary provides individual 

1 



Integrates new information with 
what students already understood 
from home, school or community. 

INTERACTION 
assistance. 

Assists students to generate new l 

: BLACKBOARD 

Segment 2: Activity 5: A news report 

Activity 6: Relief h n d  

Activity 7: Sanchayka 

Activity 8: Jose Electronics 

In the first activity teacher shows a news 
report of December 10 and asks. I 
T : What is dealt in this news report? I 
Ss : About temperature I 
T : What is the finding in this news? I 
Ss : The temperature is lower than that of the 

previous years in Kerala. 
T : What is meant by the lvord 'average' h this 

report? 

Students fail to gi\-e a satisfactory 
explanation. Teacher asks. 

T : In the activities 'Science Project, and 
Tailors' we found the 'number' of plants 
collected by one student in each group 
and the 'number' of shirts stitched by one 
tailor in each shop. to compare the 
performance. R;lathematically this 
number is known as law-erage'. 

T : What is the average number of shirts 
stitched in Unni's tailor shop? 

Ss : 4. 



Encourages higher order. thinking 
and elicits student's understanding. 

ANNOTATION 
content vocabulary. 

stitched in Saji's shop? 

S s :  6 

T : Which is more than the other'? 

INTERACTIOK 

T : What is the average number of shirts 

Ss : The shirts stitched in Saji's shop. 

BLACKBO.ARD 

Average. . 

T : What is the average of the first group in 
the 

activity 'Science Project'? 

Ss : - 12. 

T : What is the average of the second group? 

S s :  13. 

T : What is the averase of third group? 

S s :  11 .  

T : What is the average of fourth ~ r o u p ?  

T : Which group showed more enthusiasm in 
the collection of medicinal plants? 

/ Ss : Second group. I 
Activity 6, Activity 7 and Activity ^o ul' iilis I 

segment are related to the familiar surroundings 
of the students. They discuss. analyse and 
reach at the correct solutions. Teacher 
encourages group interaction and actively 
participates in the group activities. Teacher 
evaluates the problem solving abilities of the 
student can do problen~s independently or not. 



ANNOTATION 
Acts as a full collaborator. 

Provides systematic assistance in 
activities that generates extended 
language use. Assesses and assists 
students performance. Encourage 
academic conversation. 

Encourages students to 
use purposeful conversation. 
Encourages student's academic 
discussions. Participates as a full 
collaborator. 

Provides individualized instruction 
(if necessary) to match student's 
varied ability levels. 

Encourages higher order thlnking 
such as categorizing, summarizing, 
analyzing and determining casual 

- - INTERACTION 
I f  necessary teacher provides assistance. 

Segment 3 : Activity 9: Average Income 

Activity 10: Average Marks 

Activity 1 1 : Average Height. 

Students do all the activities in this segment 
by interacting with the group members. 
Teacher encacrzge~ grccp disc~ssicz. C.?S 
and if necessary teacher assist students in 
solving problems. Teacher participates in the 
group activities and evaluate the students. 
Teacher checks whether the students acquire 
the ability to solve problems by themselves. 

Segment 4 : Activity 12: Madhavan's shop 

Activity 13 : Complete the Table. 

Activity 1 4: Volleyball Team's 
Journey. 

Activity 15: Moideen's Farm. 

The activity Madhavan's shope helps to 
determine the logical relationship between the 
average, the total of the items and the number 
of items Students are asked to analyse all the 
activities that have done previously and make a 
table as shown in the BB. Students analyse 
each problem and make a table as shown in the 
BB. Teacher actively participates in the group 
activities. 

T : By analyzing this table, can you find the 

BLACKBOARD. 



Participates as a full collaborator. 

ANNOTATION 
relationships. 

Participates as a full collaborator. 

Assesses, and assists student's 
understanding, sense making and 
authorship of knowing. 

JNTERACTION 
relationship between the number ofiitems, 

Participates as a full collaborator. 

Assess and assists student's 
performance. 

BLACKBOARD 

No. Total Number Average 
average and the total in each problem? 

Total 
Ss : Average = ---------------m 

No. of items 

T : How caq we find out the total if we know 
the average and the number of items? 

Students discuss in groups and give the correct 
answer. 
T : How can we find the number of items if 

the average and the total are known? 
Ss : We will get the number of items if we 

divide the total by, the average. 
T : In Madhavan's shop what is the total selling 

price for the six day? Students discuss and 
analyse the problem in groups. Teacher 
assesses and assists student's performance. 

Students complete the activity 'complete the 
table'. 

Teacher actively participates in the group 
activities and assesses and assists student's 
understanding. 

Students discuss and analyse the activity 
'Volleyball Team's Journey'. But they can not 
suggest a method to solve the problem. 
Teacher asks, 
T : How many players are there in the team? 

Total 
Average = ----------------- --- 

Number of items 

Total = Average s No. of items 

Total 
Number of items = --------- 

Average 

Average = 750 

No. ofdays = 6. 

The total selling price for the six 
days = 750 X 6 = 4500. 



Elicits and extends student's talk in 
relation to an academic topic. 

: ANNOTATION 

Fixes challenging standards and 
provides feedback to advance 
student's understanding to more 
complex levels. 

T : How many of them traveled by train? 
Ss : 8. 
T : What is their average train fare ? 
Ss : Rs: 301- 

INTERACTION - 
Ss : 9. 

T : How much they spent for train fare? 
Ss : 8 X 30 = 240. Rs. 2401- 
T : How much Raju paid for the rent of the 
taxi? 
Ss : Rs. 2101- 
T : What is the total traveling fare for the 9 

team members? 
Ss : 240 + 2 10 = 450 i.e., Rs. 4501-. 
T : Then what is the average traveling fare for 

one player? 
450 

Ss : ----- = 50 i.e., Rs. SO/-. 
9 

Shdents discuss, analyse and do the activity 
'Moideen's Farm'. Teacher participates in the 

BLACKBOARD 

group activities, assesses and assists student's 
understanding. 

I Segment 5:Activit.y 16: Workers in the Factory 

Acts as a full collaborator 
Activity 1 7: Grandmother's Arrival 

Activity 1 8: When Vijay comes 

I I Activitv 19: A News R e ~ 0 r t  I 
Assesses, and assists student's 
-..-L- 

Students discuss, analyse and do all the - 



ANNOTATION 
performance. 

Encourages higher order thinking 
skills such as analyzing, 
determining casual relationships 
and problem solving. 

Assesses and assists student's 
perfcrmance. 

Fully inclusive conversation 
between teacher and small group 
of students. 

Encourages student's to use 
purposeful academic conversation. 

INTERACTION 
activities in this segment. Teacher participates 
in the group discussions. Teacher elicits the 
correct method to solve the problems in the 
activities and assesses student's performance. 
Teacher checks whether the steps and 
calculations were correctly done by the students 
or not. Teacher discuss the problem with each 
student in the group and examine whether each 
student acquire the ability to do the activity 
individually. Teacher provides individual 
assistance if necessary. Do the calculations in 
the BB. 

Segment 6: Activity 20: Combined Together 

Activity 21 : Baniyan Factory 

Activity 22: When the groups are 
combined. 

Activity 23 : Scores of Mathematics 

Students do all the activities in this segment 
by discussing and analyzing the problems in 
groups. Teacher encourages for group 
discussion and interactioii among the group 
members. Teacher actively participates in the 
group activities. Teacher seeks the opinion of 
the group members. 

Teacher asks students to do the last two 



xix 

ANNOTATION 

Elicits and extends students talk on 
an academic topic. 

Models mathematical thinking, 
mathematical language and 
problem solving strategies. 

Assesses and assists student's 
understanding and sense rnakkg. 

Structures student's thinking. 

INTERACTION 
activities in this segment independently: 
Teacher assesses their performance. If 
necessary teacher provides assistance in the 
fo, ofhhts  and 

The students do the activities individually 
and compare the method and answers with 
other group members. If the answers were 
different, they trace back and find the reasons 
for the difference in answers. Teacher 
participates in the activities and assesses and 
assists student's performance. Teacher assesses 
whether the students acquire the concept h the 
proper way and acquire the ability to solve a 
new problem by using the newly acquired 
concept. 

BLACKBOA& 



APPENDIX V 

DEPARTMENT OF EDUCATION 
UNIVERSITY OF CALICUT 

INSTRUCTIONAL STRATEGY OF THE CONCEPT 'NEGATIVE 
NUMBERS' 

SREEJA. D Dr. C. NASEEMA 
Research Scholar Reader in Education 

Name of the concept: Negative Numbers 
Standard V11 
Time 14 periods 
Duration of a period : 45 minutes 

Instructional Objectives 

1. Student acquires knowledge in the concept 'Negative Numbers'. 

2. Student comprehends the concept 'Negative Numbers'. 

3. Student applies the concept 'Negative Numbers'is new situations 

4. Student makes sense in the concept 'Negative Numbers' 

5 .  Students develops collaborative learning and communication skills. 
6 .  Student develops problem solving capacities and experiences of the actual 

processes such as conjectures, generalizations, proofs and refutations 
through which mathematics develops 

Means of semiotic Mediation: 
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Zlicits and extends students talk on academic topic. 

ncourages higher order thinking such as analysing 
generalizing and determining causal relationships. 

Provides clarification through questionering and con- 
versation. 

Assess and assists students to maintain appropriate 
2ognitive challenge. 

INTERACTION 

Activity ~ 0 6 U h 3 a @ ~ ~ J a s  m3m&& L"'JdJ 
&dmlswl& cu?m@mo a d g j r m ~ .  
T: 4 s r q  m 3 m 0  o m I &  c n l d  n ~ ) ~ m  am.m'l 
cmabaa q j m ~  olmwl& -66. Ss: 4 c.m 
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I" ssesses and assists student's understanding. 

Participates as a full collaborator. Provides clarifica- 
:ion through questioning and conversation. 

- 
zncourages student's academic discussions. 

INTERACTION 

T: 4aq ctaaer ala = 4 

- 4 0 4  chcuer ailer = 4 

T: -9aq chaer aler aim, Ss: 9 

-12 C(aCUEl CdPl aL(a, SS: 12 

s3em3 ~cnj3jleerwj0 ~ h c u e r  dla C.P dhmjo-Is1 
mjmmlmj@ ~c l l vo 'mmd  mldml~ ~cq90mrna2 
a(am-Z a l l q l m j m ~ .  
s94d ~o-cudmom@Id dra~,glm3(ajmj. 
T: ctEhcuei aleram, crujdl~lmjm d n m o  

'I I' 
) -4 1 = 4 gCrnjc~r3~Imjmd -4 CdhCUPI (znPI 

mm0 4 n6)m3d. 

T: BBwld n6)~jmlw?caIm~m cru~szrjb2~as cbcua 
CUI~Y (aGfRjhn~1~bh. 
sqqd ~coi~j~o-admmm21Caa (rla~ho,g+lw3qmj. 
e(aczla crlaam, m~dl~lmjm, d l n m o  n6)rprucbjo 

mcalamw co"l1wlero~m~ ~ o - c w ~ ~ l m ~ m ~  nglm 

s?gd dd~~3~l~WIjCrn j .  
o mlarr$ ahcuer culer a~ow3sm'? 
Ss: 0 

~ c n n j a ~ 3 m 3 r n d ?  
omld mlcm' ormorletxmj~ czrra(aero ocnri3sm' 
T: r u l d m k  m 0 m p 2 j a s  c(acua culerh2~as 
InJemJdhra, clg)rmi'? 

Activity 18 am, ~o-cudmmo dh~~ldhcd ~cn&j3wl 
~ ' ~ ' q j m j .  sqgd ~cnjdj ~cllrrrdmmsnogld crusqcu 
1zla~h~ho21~3(ajmem3as37j0 cmacuam c u l a , w l m j ~ ~  
(awjo adg jmj .  

BLACK BOARD 













APPENDIX - V1 

DEI'AR'rM ENrr OF EDUCATION 
UNIVERSITY OF CALICUT 

INSTRUCTIONAL STRATEGY OF THE 
CONCEPT 'NEGATIVE MEMBERS' 

(English Version) 
' SREEJA. D Dr. C. NASEEMA 

Research Scholar. Reader in Education 

Nanle of the Concept : Negative Numbers 

Standard : rW# 

Time : 14 Periods 

Duration of a Period : 45 minutes 

Instructional Objectives 

1. Student acquires knowledge in the concept 'Negative members' 

2. Student comprehends the concept 'Negative members' 

3. Student applies the concept 'Negative members' in new situations. 

. , 4. Student make!; sense in the concept 'Negative members' 

5. Student develops collaborative learning and communication skills 

6.  Student develops problem solving capacities and experiences of the actual 
process such as conjectures, generalizations, proofs, and refutations 
through which mathematics develops. 

Means of Semiotic Mediation 

Charts containing pictures, charts containing tables, different models of 
number line, charts containing problems (to write the numbers is ascending 
and descending order, to write numbers using the symbols '<' or 3'., fill in the 
blanks). The models of number line prepared in a trace paper. 



I Previous Knowledge 

The student has previous knowledge in natural numbers, number line, 
the four basic operations, fractions, decimals, the sense about directions (left, 
right, up, down) (North, South, East, West). L ACTIVITIES 

Activity 1 : The Mankudy Town 

The NH 47 is passing through the Mankudy Town - Milestones are 
placed in the Highway at 1 km distance. 

Picture 

Different problems based on this picture regarding distance and 
direction 



Activity 2 : Scholarship Examination 

To participate in the U.S.S. Scholarship Examination there should get 
minimum 75% of marks for all subjects. The percentage obtained by the 
students in Anoop's group of VlI Standard is given below in the Table. 

- - - -- -- - - 

Name of the Student 

Anoop 

Kiran 

Divya 

Sachin 

Saranya 

Mini 

-- - p -. . - . 

Total Marks in 
Percentage 

78% 

38% 

81% 

83% 

49% 

63% 

Table 

Different psoblerns using this table to compare the percentage of 
marks. 
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Activity 3 : Upstairs, Downstairs 

( There are steps upwards and downwards fiorn the A E . 0  office. The l ( A.E.O. Office is functioning is the first floor of a four storied building. The I I office is in the level of the eighth step from ground level. Vinu is standing in ( 
the thirteenth step and Radhika is standing in the forth step fkom the ground 

level 

Figure 2 

Various problems based on this figure. d .. 
Activity 4 : Line of Letters I '. 

4 

U T S R Q P  A B C D E F  

Figure 3 

Teacher distributes the model of the line shown in figure among the 

groups. There is an arrow mark in the center of the line. The letters from A 

to F are marked on the right side and letters P to U are marked on the left side 

of the line at 1 cm gap. Various problems using this ligure regarding the 

directions, distance, and left and right. I 



Activity 5 : Numbers in the line 

Teacher distributes the model of number line among the groups in 

which the numbers O., 1, 2, 3,4, .... are marked only on the right side fiom the 

center of the line with a gap of l cm (Figure 4). Various problems based on 

this figure regarding the numbers greater than and less than a particular 

number - in which side, at what distance etc. 

4 I I I I I I b 

0 1 2 ' 3  4 5  

Figure : 4 

Activity6 : Can you Draw a Number Line? 

Teacher asks students to draw a number line in their note book, and to 

mark points fiom 0 to 10 at equal distance. Problems are given to them to 

solve using that number line. The problems include, to find the numbers 

greater than and less than a particular number, how much they differ and to 

find the peculiarity of the position of those numbers. 



Activity 7 : Less than 'Zero' 

4 I I I I I 1 I I I I I I I 1  I I ,  

0 1 2 3 4 5 6 7 8  

Figure : 5 

Teacher distributes the model of the number line shown in figure 5 

among the groups. Problems based on this figure to write numbers less than 

zero in the left side of zero. 

Activity 8 : More than, Less than 

Teacher distributes the model of the number line irmong the group, in 

which the negative and positive numbers are marked on the left and right 

sides of zero (Figure 6).  

-1 I I I I I I I I I 1- 

-7 -6 -5 -4 -3 -2 -1 0  1 2 3  4 5  6 7 

Figure 6 

Problems based on this figure to find numbers more than and less than 
a particular number. 

Activity 9 : How much greater ? Hour much Smaller? 

Teacher asks students to draw a number line in their note book. 
Problems are given to find numbers greater than and smaller than different - 
numbers, using that number line. 

Activity 10 : Can you find out the number ? 

Different problems of finding the numbers greater than and less than a 
particular number using the number line drawn in the note book. 
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I Activity l l : Small and Big I 
Psoblerns Icatlillg lo tllc collclusioll t l l i ~ t  the 11ulnl)cl.s ill lcli Ili~lld sitlc 

of' a particular number in the number line are less than that number and the 
numbers in the right hand side of a particular number in the number line are 
greater than that number. These problems can be solved using the number 
line drawn in the note book. 

Activity 12 : We can use the Symbol 

Problems of arranging positive and negative numbers given as pairs 
using the symbols 'c' and 3'. 

(1) -8,-4 (5) 0,100 

(2) 0, -3 (6) -3,3 

(3) -25,25 (7) -16,-20 

(4) 87, -100 (8) -9, -1 

Activity 13 : Ascending Order and Descending Order 

Problems of writing numbers in the ascending and descending order. 

1) 78, -50, -87, 0, 15, -1 

2) -9, -2, 12, -35, 24, 1 

3) - 100, 100, -200,200, -300, 300 

I Activity 14 : In the circle, in the rectangle 

(a) Activities of drawing a circle around the small number in each set of 
pair of numbers. 

I (b) Activities of drawing a rectangle around the big number in each set of I 
I pair of numbers. 



Activity 15 : How far ? 

The activities of identifjrlng the numbers on the left-hand side and right 
hand side of zero which are at equal distance from zero in the number line. 

I Activity 16 : Face to face 

I Teacher distributes the models of number line prepared in trace paper 
I among the groups. Teacher asks students to fold the paper against zero. Then I 
I the activities of identifying the numbers which coincide. / 

1 Activity 17 : Say the answer 

Chart containing the following problems to fill the I~lanks. 



Activity 18 : Ternperature 
The temperature (in Degree Celsius) of seven cities in three days are 

given in the following chart. Problems based on the temperature given in this 
chart. 

1. In which city the coldest temperature is recorded on 1 l. 12.02? 
2. In which day the high temperature is recorded at Moscow? 
3. What is the difference in Maximum temperature of Beiging and Chicago 

on 12.01.03 
4. Which is maximum temperature recorded in this table? In which city and 

in which day? 
5 .  What is the difference between maximum and minimum temperature in 

New Delhi on 12. 0 1. 03 
Teacher asks C.P to fi-ame questions of this type and make the group 
members to workout them. 



Encourages student's discussion 

ANNOTATION 

Encourages students to use 
purposeful conversation. 

All activities in this segment are fiom the familiar 
surroundings of the students. These are meant to lead 
them to the new concept. Students discuss each of the 
act;,vi?ies k e.!: ~TCC;  X:! rezch ;;t the correct aiis\?;ers. 
C.P. (Competent Peer) guides the low achievers to reach at 
the answers. Students understand the picture which shows 

INTERACTION 
Segment 1 Activity 1 : The Mankudy Town 

Activity 2: Scholarship Examination 
Activity 3: Upstairs, Down Stairs 

the direction and use that picture for solving problems. 
Teacher actively participates in the group activities 

BLACK BOARD 

I ( Problems in activity 1 
1. How many kilometers are there to the flag post fiom 

the h4ankudy Town? 
2. In which direction? 

Fully inclusive conversation 

! 
behveen teacher and small group of 
students. 

3.  What is there at 2 kilometers west fiom the town? 
4. Where is the Telephone Tower? 
5 .  How far is the coconut tree fiom the flag post? 
6 .  Where is position of the electric post fiom the 

Town? How far? In which direction? 
7. Where is the Traffic board - how far and in which 

direction fiom the flag post? 
8. Where is the advertisement board? How far and in 

which direction fiom the Town? 
I / 9. How many kilometers are there in between the tree 

and the telephone tower? 

The questions are demonstrated in 
the BB 



l 

ANNOTATION 
l 
l 
l 

in the BB I 

l 

I I 

I 

, Acts as a full collaborator 
I 

i 
l 
l 
1 
l Provides individualized instruction 
I to match student's varied ability 
' levels. I 
1 Provides clarification through 
( questioning and conversation. 
I 

l 
l 
l 

I 
1 

I 

l 
I / Encourages students academic 

discusions 

I 

The answers are written in the BB 

INTERACTION 
10. Where is the coconut tree? How far and in which 

direction from the town? 
Problems in Activity 2 
1. M'ho can participate in the Scholarship 

Examination? 
2. How many more marks does Anoop has than 

needed? 
3 .  \{-hose marks are less than 75%? 

\\-hat is the difference in marks of each of them 
fiom 75%? 

4. \Those mark is more &an 75%? What is the 
difference? 

5. \\'hat is the difference in marks of Kiran and 
Sachin? 

6. LVhose mark is very low compared to the 75%? 
\'hat is the difference ? 

7. How much more percentage of marks does Divya 
has compared to Mini? 

8. \-hat is the difference of marks between Anoop and 
Saranya? 

Problems in Activity 3 
l .  How many steps do Vinu climb down to reach his 

office? 
2 .  At which step does Radhika stand fiom the level of 

the office? 
3. How many steps do Vinu climb down to reach the 

step where Radhika stands? 
Writes the questions in the BB 

I 

BLACK BOARD 
Demonstrates the correct answers 



Acts as a full collaborator 

Assesses and assists students 
performance. 

INTERACTION 
4. Who is stapding at maximum distance from the 

office level? 
5 .  How many steps do Vinu climb down to reach the 

ground level? 
6 .  How many steps do one climb down to reach the 

ground level from the office level? 
7. How many steps do Radhika climb up to reach the 

ofike'? 
Teacher sits along with the group and involves 

actively in the group activities. At the same time teacher 
check whether all students can reach the correct answers 
by themselves. Teacher assists those who fail to reach the 
correct answer. 
Segment 2: Activity 4: Letter Line 

Activity 5: Number in the line 
Activity 6:  Can you draw a number line? 

The activities included in this segment are related to 
represent the numbers in a line. 

Teacher distributes the model given in activity 4 
among the students. 
1) How far the points representing the following letters 

from the 'arrow mark'? 
E,R,T,C,A,D,F,QandC. 

2) Find the distance between the points representing the 
following letters 
(a) P an i  D (b) E and Q (c)' V and F ~ (d) T and A (e) R and E (g) C and S 

l 

BLACK BOARD 

Writes the questions in the BB I 



I ANNOTATION 

Encourages students academic 
discussion 

Participates as a full collaborator. 
Assesses and assists students 
performance. 

Elicits and extends student's talk on 
academic topic. 

INTERACTION 
3) How far and in what direction do the point T from 

the point U. 
4) How many centimeters, in what direction do one 

travel to reach the point T fkom the point P? 
5) How far and in which-direction do the point B fkom 

S? 
Students discuss iiiiG iiiiii$= problems hi group 

and reach the correct answers. Teacher acts as a 
participant in the group activities and assesses the 
student's performance. 

In Activity 5 teacher distributes the model of the 
number ' h e  among the groups. 
T: What is the position of 4 fkom zero? How far? In 

which direction? 
Ss: At a distance of 4 cm right. 
T: What is the position of 7? 
T: Where is the position of the number which is 2 cm 

more than 3? 
Ss: 2 cm in the right direction fkom 3 i.e., 5. 
T: Where is the position of the number which is 1 cm 

less than 5? 
Ss: 1 cm left fkom 5, i.e., 4. 
T: Where is the position of the number 5 less than 7? 

l 

T: Where is the number which is 6 less than 6? 
T: Where will be the position of the numbers which are 

BLACK BOARD 

A 
Left Right 

Writes the correct answers in the 
BB. 



ANNOTATION . 
Encourages higher order thinking 
such as analysing, generalizing and 
determining casual relationships. 
Provides 'larification through 
questioning and conversation. 

Assesses and assists students to 
maintain appropriate cognitive 
challenge. 

Participates as a fill collaborator. 

Provides individualized instruction 
to match students varied ability 
ahilitv levels 

Fixes challenging standards and 
provides feed back to advance 
student's understanding to more 
complex levels. 

INTERACTION 
T: What is the peculiarity of the numbers which are in 

the right hand side of a particular number? 
Ss: The numbers are more than that particular number 

While participating in the student's group activities 
teacher checks whether each of the students reach the 
conclusions by themselves or not. Teacher assists those 
who fail to reach at the conclusions. 

In Activity 6 with the help of the number line drawn 
in the note book, students find out the answers of the 
questions given in the BB. The students discuss and 
analyse the problems among group members. Teacher 
actively participates in the group discussions. Teacher 
assesses whether the comparison of numbers (left, right, 
big, small) is possible or not. Teacher encourages 
maximum group interaction. Teacher provides individual 
assistance if necessary. Also check whether the 
discussions are based on acsdemic topic only or not. 
Teacher asks the C.P to create problems of this kind and 
make the group members to do the problems with and 
without using the number line. Teacher participates in the 
group activities. 

Segment 3: Activity 7: Less than zero 
Activity 8 : More than, Less then 
Activity 9: How much greater? How 

much smaller? 
Activity 10: Can you find out the 

number? 

BLACK BOARD 

1) Which number is 4 less than 
5 ? 

2) Which is 1 more than 5? 

3) Which is 2 less less than 5? 

4) Which is 3 more than 57 

5 )  Which is 5 less than 5? 

6) Which is 5 more than 5? 



ANNOTATION 

Elicits and extends students talk on 
academic topic. 

Assesses and assists student's 
understanding, sense making and 
authorship of knowing. Ss: 3 cm I"ar in the right hand side of zero. 

T: Then where is the position of the number 1 less than 
zero? 
Ss: 1 cm far in the left hand side of 0 

INTERACTION 
In activity 7 two the models of the number line in 

which the points are marked in the left hand side and right 
hand side of zero and points are marked only on the right 
hand side of zero are distributed among students. 

BLACK BOARD 

T: In the model which number is 1 less than 2 
Ss: 1 

T: What is the number if l more is lessen fiom this? 
Ss: 0 

T: Which is the number 2 cm far in the right hand side 
of 2? 

Ss: 4 
T: How much it more than 2? 

Ss: 2cm 
T: Where is the position of 1 on the basis of zero? 

Ss: 1 cm far in the right hand side of 0. 
T: Where is the position of the number 2cm more than 

zero? 
Ss: 2 cm far in the right hand side of zero. 

T: Where is the position of the number 3cm more than 

I zero? 



ANNOTATION 
Structures student's thinking. 

Makes incidental connections 
between the formal concepts and 
every day concepts. 

Integrates new information with 
what students already known fkom 
home, school or community. 

Models mathematical language 

INTERACTION ' 

T: Mark 1 less than 0 in that point. Like this mark 
points 2, less than 0, 3 less than 0, 4 less than 0, 
.......... in the corresponding points in the number 
line. Teacher checks whether the points are rightly 
marked or not. Teacher writes the number line in the 
BB. 

T: 'While we are drawing number line and marking 
points, it is difficult to represent numbers which are 
less than zero like this. So it will be convenient if 
we have some symbols to represent numbers which 
are 1 less than 0, 2 les than 0, 3 less than 0 etc. 
Ss: Yes 

T: Which symbols or operation do we usually use to 
represent a number which is 2 more than or more 
than another number? 
Students can not give the correct answer. Some of 
them says 'Addition' or '+l. The others understand 
what they say. 

T: Which symbol shall we use to represent numbers 
which are less than a particular numbers which are 
less than a particular number ? 

Ss: Subtraction '-' 

T: We can use the same symbol to represent the 
numbers which are l less than 0, to less than 0 etc. 

T: Draw a number line in your note book, mark the 

1 BLACK BOARD 

~ d o ' d o l  '01144 
8 8 " , S  
5 S S S S  
W, g i l i 9 z h :  V. .L W m 

- - - I -  

m l ; r r l C I -  

1 Less than 0 = -1 
2 Less than 0 = -2 
3 Less than 0 = -3 



ANNOTATION 

Integrates new information with 
what students already known from 
home, school or community. 

Connects student's informal 
understanding to more abstract 
levels of understanding. Makes 
incidental connections between the 
formal concepts and everyday 
concepts 

Provides systematic assistance that 
generates development of content 
vocabulary. 

INTERACTION BLACK BOARD 
point 0 then mark points equidistant on either side of 
zero and represent those points by number$. . 
Students do the activity in groups. 
Teacher participates in the group activities and 
assesses students performance 

T: What is the meaning of the word 'negate' 
Ss: To cancel, to delete something. 

T: What is the meaning of the word 'Negative' 
Ss: The refusal, denial, no, not, etc. 

T: The numbers which are less than zero are termed as 
'Negative Numbers' in the sense that they are 
obtained by deleting 1,2,3,  .... from zero. 

T: Then how can we call numbers which are more than 
zero? 
Sometimes students say 'Positive numbers' 

T: On the basis of which number do we categorize 
positive numbers and negative numbers? Ss: 
zero 

T: In which category can we include zero? 
Ss: Zero is neither a positive number nor a negative 
number. 

Negate 

Negative 

Negative numbers 

-5, -6, -25, -100 

Positive numbers. 

4 b 
Negative o Positive I 
numbers Numbers 



ANNOTATION 

Participates as a full collaborator. 

Assesses and assists student's 
performance. 

Fully inclusive conversation 
between teacher and small group of 
students. 

Encourages students to use 
purposeful conversation. 

INTERACTION BLACK BOARD 
In Activity 8, the models of the number line in which 

positive and negative numbers are marked distribute among 
groups. The students are asked to answer the questions 
given in the BB. 

Students discuss the problems in group and reach at 
the correct answers. Teacher actively participates in the 
group activities. Teacher assesses each students problem 
solving capacities. Teacher checks whether they are using 
the right symbol to devote the negative number. 

In Activity 9 the students are asked to draw a number 
line in their note book, and using that number line answer 
the questions which are shown in the BB. 

Students discuss in group and do the problems. 
Teacher sits in each group and acts as a full participant. 
Teacher assesses student's performance - whether they have 
drawn the number line in the proper way and they are using 
the suitable way to answer the questions etc. teacher 
encourages for maximum group interaction. If necessary 
teacher provides individual assistance. The C.Ps of the 
groups are asked to fiame similar problem and make the 
group members to do them. 

In Activity 10, students do the problems presented 
in the BB with the help of the number line that they have 

1) Which number is 3 more 
than 4? 

2) Which number is 2 less 
than 4? 

3) Which number is 4 less 
than 4? 

4) Which number is 4 more 
than 4? 

5) Which number is 5 less 
than 4? 

6 )  Which number is 8 less 
than 4? 

Answer the following questions. 

1 > Which number is 7 more 
than 2? 

2) Which number is 3 less 
than 5? 

3) Which number is 8 more 
than -2? 

4) Which number is 5 less 
than -4? 

5 )  Which number is 9 less 
than 3? 

6) Which number is 6 less 
than 6? 



ANNOTATION 

Assesses and assists student's 
performance. 

Provides individualized instruction 
to match students varied ability 
levels. 

Encourages students to use 
purposeful conversation. 

I 

INTERACTION BLACK BOARD 
drawn earlier in their note book. 

Students discuss the questions in groups and find 
the correct answers. Teacher assesses student's performance 
and examine whether at the end of the activity students can 
do problems by themselves. Teacher actively participates in 
the group activities, and encourages students for active 
group discussions. If necessary provides individual 
assistance. 

Segment 4: Activity l l : Small and big 
Activity 1 2: We can use the symbol 
Activity 13 : Ascending order and 

Descending order 
Activity 14: In the circle, In the 

Rectangle 
All activities included in this segment are 

constructed to reach in a conclusion that in the number line, 
the numbers which lie on the right hand side of a number is 
more than that number and the number which lie in the left 
hand side of a number is less than that number. It also 
meant, to categorize numbers on the basis of this 
conclusion. 

7) Which number is 7 more 
than -7? 

8) Which number is 4 
more than -9? 

1) How much more is 9 
compared to 3? 

2) How much less is -5 
fiom -2? 

3) How much more is -1 
fiom -7? 

4) How much more is 0 
fiom -4? 

5 )  How much more is 2 
fiom -6? 



BLACK BOARD ANNOTATION INTERACTION 

Elicits and extends student's talk on 
academic topic. 

Structures student's thinking 

Provides clarification through 
questioning and conversation. 

Provides individualized instruction 
to match students varied ability 
levels. 

In Activity l l, teacher asks some questions and 
students give answers after analyzing the number line drawn 
in their notebook. 
T: In the number line are the numbers which lie in the 

right hand side of a number is bigger or smaller than 
that number? 

Ss: Bigger 
T: Where the smaller numbers lie? 
Ss: Left hand side. 
T: Which number is big, 3 or -4? 

Students discuss and give the answer. 
T: Why? 
Ss: In the number line -4 is in the left hand side of 3. 
T: Which is the bigger one, -8 or -2? 
Ss: -2 
T: Answer the questions given in the B.B 

Students answer the questions by discussing in groups. 
Teacher participates in the group activities. Teacher 
provides individual guidance if necessary. Teacher assesses 
students problem solving capacities. Students construct 
problems of this kind and do themselves. 

Right hand side - Large numbers 

Left hand side - small numbers 

Find the bigger number from the 
following pairs of numbers 

1) -6, 3 
2) -4, 0 
3) 8,o  
4) 5, -5 
Find the smaller number from the 
following pairs of numbers. 
1) -1, 1 2) 0, 6 
3 -3, -2 3) 2, -6 



l 
l 
1 
; Participates as a full callaborator I 

ANNOTATION 

Participate as a full collaborator 

Assesses and assists student's 
understanding and sense making. 

l 

I 
l 

l 

l ~ 
l 

: 

The first two activities in this segment are developed to 
acquire the ideas absolute value and opposite number of 
negative numbers. 

In Activity 15 students identifies pairs of numbers 
equidistant from zero on either side of zero in the number 

1 line. Teacher participates in the activity. 
I In Activity 16 the models of number lines prepared in 
l the tracing paper distributes among the groups. Teacher asks 
1 students to fold the paper against '0' and note the numbers 
1 which coincide 

INTERACTION 
In Activities 12, 13, and 14 students sit in group and 

discuss the activities analyze the problems in groups and 
participate in the activities. Teacher assesses student's 
performance. Teacher also assesses whether all group 
members are actively participating in the activities, whether 
all students acquire the problem solving capacity and whether 
the discussions are about the academic topic. Teacher 
evaluates the students whether they use the appropriate 
method to do the problems. 
Segment 5: Activity 15: How far? 

Activity16: FacetoFace. 
Activity 17: Say the answer 
Activity 1 8 : Temperature. 

BLACK BOARD I 
Which is the biggest number? 

-6, -2, -1 

Which is the smallest among the 1 



ANNOTATION 
Fixes challenging standards and 
provides feed back to advance 
student's understanding to more 
complex levels. 

Connects student's informal 
understanding to more abstract 
levels of understanding. 

Makes incidential connections 
between the formal concepts and 
everyday concepts. 

Provides systematic assistance in 
activities that generates 
development of content vocabulary. 

T: Have you studied antonyms of some words Ss: Yes 
T: Then what is the antonym of the word 'True' Ss: 

False 
T: What is the antonym of the word 'False' Ss: 

True 
T: Like this we can find the antonym of numbers in the 

number line. But the antonym of a number is called 
inverse of that number. 

INTERACTION 
T: From these two activities we understood that the pair of 

numbers 1, -1 are equidistant from 0 in the number 
line. Like this 2, -2; 3, -3; 4, -4; ......... are equidistant 
and on either side of zero. One number is in the 
opposite side of the other number. 

- 1 is the inverse of 1 
1 is the inverse of - l 

Find the inverse of the numbers in the BB. 

BLACK BOARD * 

v 
-1 0 1 

-2 -1 o 1 2  

Students discuss in groups and answer the questions. 
They find the inverse of numbers without using the number 
'he. 

Teacher participates in the group activities. C.P. gives 
problems to find the inverse of different numbers. 
T: Which number's inverse is -9 

Ss: 9 
T: Which number's inverse is - 15 

Ss: 15 

True X False 
False X true 

-1 X 1 -2 X 2 
1 X -1 2 X -2 

1 is the inverse of - l  
-1 is the inverse of 1 
Find the inverse of the following 
numbers. 
-5, 10, -16, -40, 100, -74. 



ANNOTATION 

Provides systematic assistance in 
activities that generates 
development of content vocabulary. 

Encourages higher order thinking 
skills such as analyzing, evaluating 
etc. 

Integrates new information with 
what students already know fiom 
home, school or community. 

Fixes challenging standards (goals) 
and provides feedback, to advance 
student's understanding to more 
complex levels 

INTERACTION 
T: Which number's inverse is -5 

Ss: 5 
T: Then which number's inverse is -(-5) 
Students hesitate to give the answer. They discuss with their 
group members and give the answer as -5. 
T: Which is the inverse of -5 

Ss: 5 
T: Inverse of -(-5) is -5 and inverse of -5 is -(-5) 
But we know that 5 is the inverse of -5 

Then what is the relation between 5 and -(-5) 
Students can not give the answer some times some of them 
will give the correct answer. 
T: Two children are there is my neighbour's house - Priya and 
Arun. The pet name of Priya is P m u .  Priya is the only 
sister of Arun. But Arun's only sister is Ammu. That is Priya 
is Arnmu itself. Like this -(-5) is the inverse of -5. But 
:-,.-,,, ,c c I- C 

T: What is -(-6)? Ss: 6 
Teacher asks students to answer the questions given in the 
BB. 
Students find the answers by discussing ill groups. Stucients 
work out problems given in Activity. 17 

T: How far is 4 fiom zero? 
Ss: 4 cm 

T: Is there any other number in the number line which is 
at a distance 4 cm fiom zero? 
Ss: Yes, -4 

BLACK BOARD 

- ( -S)  is the inverse of -5 

-5 is the inverse of 5 

Priya = Arun's Only Syster 
f i n ' s  only Sister= Ammu 
I.& Priya = h u  
-(-5) = Inverse Of -5 
Inverse of -5 = 5 
i.e., -(-5) = 5 

Answer the following 
1) -(-7) = ............ 

............ 2) -(-90) = 
3 j 

- -(-l j - ............ 

............ 4) -(-2 9) = 

I 



ANNOTATION 
Provides systematic assistance in 
activities that genereates 
development of content vocabulary. 

INTERACTION 
T: In the number line, the distance of a number fiom zero 

is termed as absolute value of that number. It is 
absolutely the value of a number not considering 
whether it is in the right hand side or left hand side of 
zero. 

T: The absolute value of 4 in 4. The absolute value of -4 
is also 4. 

T: What is the absolute value of -9? Ss: 9 
T: Which number's absolute value is 12 Ss: -12 and 

12 

Teacher asks the C.P. to create problems of absolute value 
and make the group member to do them. 
Teslcher participates in the group activities. 
T: The symbol which represents the absolute value is '1 1' 

1 -3 1 = 3. This read as the absolute value of -3 is 3. 
Find the absolute values of the numbers written in the BB. 
Teacher participates in the group activities. 
Teacher assesses whether the students are using the correct 
symbol to denote the absolute value. 
T: What is the absolute value of O? 
Ss: 0 
T: Why? 
Ss: The distance of zero fiom zero is zero. 

BLACK BOARD 
Absolute value 

. 

Absolute value of 4 = 4 
Absolute value of -4 = 4 
Absolute value of - l l = 1 1 
Absolute value of 20 = 20 

Symbol of absolute value is '1 1' 
1-41=4,191=9 

-5, -13, 17, -6. 129 

l O l = O  



T: Say a pair of inverse numbers? 
Ss: 5 and -5 
T: -.What are the absolute values of 5 and -5 
Ss: 5 
T: What is the peculiarity of the absolute values of inverse 

numbers. 
Ss: The absolute values of inverse numbers are same. 
Students do the problems in Activity 18. Teacher actively 
participates in group activities. Teacher assesses the 
performance of students. Teacher encourages group 
discussion and if necessary assists students. 

BLACK BOARD 1 ANNOTATION INTERACTION 
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APPENDIX - Vlll  

DEPARTMENT OF EDUCATION 
UNIVERSITY OF CALICUT 

ACHIEVEMENT TEST OF THE CONCEPT 'DECIMALS' 
(English Version) 

DR. C. NASEEMA 
Reader in Education 

SREEJA. D 
Research Scholar 

Std : V 
Subject: Mathematics 

Time : I hour 
bdaxirnum mark: 20 

Instructions: Four answers are given for each of the following 20 questions. 
Select the correct answers and put a 'X' mark in the rectangle against the 
correct answers in the Answer sheet. Each correct answer carries 1 mark. 
The rough work can be done on the other side of the answer sheet. 

8 
What is the decimal form of - 

10 
(A) 0.8 (B) 0.08 (C) 0.008(D) 8 
How many tenths are in 0.4 

Which decimal represents the shaded portion in the figure? 
(A) 0.7 (B) 0.5 (C) 0.06(d) 6 

How many hundredths are in 
25 -? 
100 

(A) 2 (B) 20 (C) 25 (D) 100 
65 centimeters = ----------- meters 
(A) 6.5 meters (B) 0.65 meters (C) 650 meters (D) 0.065 meters 
10 tenths = 

(A) 10 (B) 0.1 (C) 100 (D) 1 
83 hundredths is 
(A) 8.3 (B) 0.083 (C) 83 (D) 0.83 
Which digit is in the hundredths place of 0.47 ? 
(A) 4 (B) 7 (C) 0 (D) 47 
9 tenths and 3 hundredths will make the number 
(A) 0.93 (B) 0.39 (C) 3.9 (D) 0.093 



5 
10. If - is written as a decimal, which digit is in the hundredths place? 

100 
(A) 0 (B) 1 (C) 5 (D) 2 
1 Milirneter = ------- Centimeter. 
(A) 10 (B) 100 (C) 0.01 (D) 0.1 
What is the whole number part of the decimal 9.12 
(A) 9 (B) 12 (C) 0.12 (D) 1 

37 
What is the decimal form of - . 

10 
(A) 0.37 (B) 3.7 (C)37.0 (D) 0.037 
What is the decimal part of 23.0 1 ? 
(A) 23 (B) 01 (C) 3.01 (D) .O1 

12 
What is the decimal part of 7- ? 

100 
(A) 7 (B) 12 (C) .l2 (D) .012 
What is the digit in the thousandths place of 125.043 
(A) 0 (B) 2 (C) 4 (D) 3. 
Which is the biggest decimal? 
(A) 0.8 (B) 3.5 (C) 0.85 (D)1.009 
Which will come first if the numbers 7, 0.7, 0.07 and 0.007 are 
arranged in the ascending order? 
(A) 7 (B) 0.7 (C) 0.07 (D) 0.007 
Add the suitable symbol in the blank space. 8.38 1 -..------ 8.36. 
(A) < (B) ' (C) = (D) 
What is the number if its decimal parts is .23 and whole number parts 
is l l ?  
(A) 23.11 (B) 0.23 (C) 11.23 (D) 0.112 



AI'I'ENDIX - IX 

DEPARTMENT OF EDUCATION 
UNIVERSITY OF CALlCUT 

SCORING KEY 
(ACHIEVICMENT TEST OF THE CONCEPT 'DECIMALS') 

Dr. C. NASEEMA 
Reader in Education 

SREEJA. S 
Research Scholar 



APPENDIX - X 

DEPARTMENT OF EDUCArI'ION 
UNIVERSITY OF CALICUT 

ANSWER SHEET 
(ACHIEVEMENT TEST OF THE CONCEPT 'DECIMALS') 

Dr. C. NASEEMA 
Reader in Education 

SREEJA. S 
Research Scholar 



pQncaw 
w90 

p';~Ql~ru w(9m 
~ ~ ( 4 u  

s(9PsKPlSPw 
~ W P W C @  

m 

9SZ 

Z£ 
V A  

6 

S1 £ 

- 
8 A  

- 

O££ 

O £  
8LR 

0 1 

m 

I E 
VIA 



n g j 6  %~milaer mmommlwosm' agcujo bjocu"? 
A) V A  B) V B  C) VIA D) V I B  
V B wlaa&j~l&!gjas M ~ O  e l m ?  
A) 30 B) 32 C) 34 D) 35 
dl~a?cu?d ngjgQ.lj0 ~ w ? & o  pdzr~0fi0 ld&s?fLJ?g g j 3 d  ad? 
A) V A  B) V B  C) V I A  D) VIB 
VI A wlaer &j~l(ad dlcalagsjm -a& mj& m ~ m ?  
A) 256 B) 350 C) 310 D) 345 
V1 B wjas mm3md dlmldi n~)t<m? 
A ) 8  B) 9 C) 10 D) 11 
@TWdV tB'Q$j&$jQS U7)(a3m(D1 c z l ~ m j '  24. ( m b ( ~ j l d  4 tB'Q2jh2j6)S (mi36)& 

awmV 102 m . 0 3 ~ ~ 8  m m 3 m a q  cuwcru' m ~ m ?  
A) 18 B) 16 C) 22 D) 23 
r n d  &j~l&gjas admj?ijlana mcbomcal a a m d  s 9m36rij". 2 ~ J S I ~  
gjas a~1mj3ag aamd 4 !g~m~ a b n o w o d  (mi3ojodmjas admj 
a1an;i) oarrum, mm~mrol gm3mu? 
A) 6 9m" B) 4p3-G C) 4.5 smu D) 5 2d 
acaj (~hjsjomm>Iaa mmu coraoum2jas (mi3ah a w d  145. 99 , 

&jsj~mmlaa mrrmwjas c u w d  28 m ~ w 3 d  m& & ~ s j ~ m ~ o l a a  
clb(~3(10(D? 0 1 3  &jSjcZneJ3GSm3 &jOCU3G6m3? 

A) ~ j o d  B) q s j m d  C) m j q o  D) mmoczlq. 
26 m j d d d  s m o d  &jod cmv la jpcd  cuoml. emlacrjl mcaomml aller 
2mjrzl mwaRF8 m w 3 d  n6)lm mj3323sm' a 3 m l w d ?  
A) 10 B) 12 C) 16 D) 13 
omj cnnoc~yrdd 10 6aj~l&cd p d .  mamjes n m s m d a d i  amj 
n o e m m m  mm3mmI 600 ca~rzlw3d. mcumld 3 add  acaj 
mommmV cz19$d chioal. magocd m o m l w j ~ ~ . l c a j a s  mcaomml 
700 ( D J d  (TTQw~. CU'IF~IG~ Qd3W@Cu(oj6)S dlad ~ ~ ( D ~ I ~ ~ c T u o c ~ ~ ) c &  

mm3mcal a c m  mjclrw3mu? 
A) 650 cajd B) 500 cajd C) 700 a14 D) 600 col4 
~ o j o ~ c a s m j m  aaj ~cn~larrjl mm~oml CUWO 15 cuwm". r n3a~ac~  
raj@ magocaj wjc;?illanfl mcbomcol 5 (mi3w3a-8 99 camj wc;?iljo ami)g~ 
a j s  ~m(i93md aim? 
A) 11 B) 13 C) 8 D) 12 
mmu asdhvmu djcru"&m2jas mm~mcal cula 12 m j n l  mjcmj~rns~j 
~~X~fhm2~6)s mca30(2,1 (UIQJ 20 cold cnri3woa-8 clljmu~mgla8 
63m1aq Cgj-)LO? 

A) 1 7 a j c ~  B) 14cojcll C) 100cajd D) 15mjd 
15m3m 5 G O J ~ ~  mje~~m3wl ~"llgj. dmls' 10 momhjsla(thomj 
cumj. 9mj0 5 crrldmw mjal~rn3wI a'Iml42. n6)aIod aca3dmu ma~mcbl 
q~~11)rn36m3&1~1? 

A) 7 B) 10 C) 5 11) 3 



18. 7 ~d oddmu s m j  ~ ~ 3 a  oddm~m%8m~. ecb~dmu &~dwowl  moo 
m 0  65 m ~ c l l  &l~Iow~la-8 (tnijoh &~eilwlmmla-8 madmu @ ~ ( m ( ~ ~ c l l  

a 3 6 6  C O ~ & I W ~ ?  
A) 455 B) 655 C) 475 ca~d D) 765 C O J ~ J  

19. scaj $pcruloa 30 &~sl&dm~ mcaomml 2 mloowl aImcp6m0 
a d d & q 3 d  4 mlo3wl momlcum~. m90& mlo3wl&cd 
2m3wlca~cm& 
A) 30 B) 64 C) 62 D) 32. 

20. ac92 s l ~ w l a a  a l a l w  ~d~nmm2la-8 onlcriim mywps m2d 12 cm 7 
cm, 11 cm, 5 cm, 10 cm ng)mlmacocruod. algwla-8 m(b3m@I 
oddm mcswps m2d a ~ m ?  
A) 10cm B) 6 c m  C) l l c m D )  9cm. 
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Std V 
Subject Mathematics 

Time : 1 hour 
Max: marks: 20 

Instructions: Four answers are given for each of the following 20 questions. 
Select the correct answer and put a 'X' mark in the rectangle against the 
correct answer of each question in the answer sheet. Each correct answer 
carries one mark. The rough work can be done on the other side of the 
answer sheet. 

1. The ages of five children are 11, 12, 10, 9 and 8. What is their average 
age? 
(A) 10 (B) 9.5 (C) 11 (D) 8.7 

2.  The average price of 7 books is Rs. 131- What is the total price of 
these book? 
(A) Rs. 8 l/- (B) Rs.911- (C) 891- (D) Rs.931- 

3. The average age of 8 workers in a match box factory is 25. A man 
having age 60 has left the factory. What is the average age of the 
remaining workers. 
(A) 28 (B) 32 (C) 24 (D) 20 

4. The total amount in 'Sanchayka' of 10 students is Rs. 1401-. A student 
deposited Rs. 251- and joined the 'Sanchayka' scheme. Now what is the 
average amount in 'sanchayka'. 
(A) Rs.12 (B) Rs.10 (C) Rs.15 (D) Rs.18 

The details of the amount collected by the students in a school for the 
'Earthquake Relief Fund are given below. Find the answers of the 



5 .  In which class the average collection is the lowest? 
(A) V A  (B) V B (C) VT A (D) VI B 

6.  How many students are there in class V B 
(A) 30 (B) 32 (C) 34 (D) 35 

7. Which class shows maximum interest in the fund collection. 
(A) V A  (B) V B  (C) V1 A (D) VI B 

8. What is the total amount collected by students in class VI A. 
(A) 256 (B) 350 (C) 310 (D) 345 

9. What is the average collection of VI B. 
(A) 8 (B) 9 (C) 10 (D) 1 1  

10. The average age of 5 men is 24. The total age of four of them is 102, 
what is the age of the fifth man? 
(A) 18 (B) 16 (C) 22(d) 23. 

1 1 .  The average foot wear size of four pupils is 6 inches. The foot wear of 
two other pupils is 4 inches each. What is the average foot wear size of 
the six pupils? 

, . 

A) 6 inches (B) 4 inches (C) 4.5 inches (D:l 5 inches 
12. The total age of 5 members of a family is 145. The age of mother in 
that family is 28. Is this age higher or lower than the averal;e age of the 
family? 

(A) Higher (B) Lower (C) Equal (D) No relation. 
13. A man bought some eggs for Rs. 26/-. The average price of one egg is 

Rs.21-. How many eggs he bought? 
(A) 10 (B) 12 (C) 16 (D) 13. 

14. There are 10 students in a hostel. The average expense of food for one 
month is Rs.600/-. Five of them went to their houses for one month. 
What is the average expense of the 5 students who have went to their 
houses? 
(A) Rs.650/- (B) Rs. 5001- (C) R~.700/- (D) R 600/- 

IS. The average age of a group of G is l5 years. The average age of 
another group of 4 children is 5 years. What is the average age if these 
two groups are considered together? 
(A) 1 1 years (B) 13 years (C) 8 years (D) 12 years 

16. The average price of 5 text books is Rs. l2/-. The average price o f 3  
Note books is Rs. 20/-. What is the average price of these 8 books? 
(A) Rs. 171- (B) Rs. 141- (C) Rs. lO/- (D) Rs.151-. 

17. Fifteen mangoes are divided equally among 5 people. Then 10 more 
mangoes were brought. This also divided equally for the 5 people 
what is the average number of mangoes obtained for one man? 
(A) 7 (B) 10 (C) 5 (D) 3.  



18. A work wils done by 7 men. The average wage for one man was Rs. 
6%. What is the total wage obtained for 7 men? 
(A) Its. 4551- (B) Rs. 6551- (C) Rs. 4751- (D) Rs. 7651- 

19. An averagc: of 2 sweets were divided in a class of 30 students. What 
was the t o t ~ l  number of sweets? 
(A) 30 (B) 64 (C) 62 (D) 32 

. ,  
20. The rainfall obtained in different places of a district of Kerala are 

12 cm, 7 <:m, 11 cm, 5 cm and 10 cm. What is the average rainfall 
obtained in that district? 
(A) l0 cm (B) 6 cm (C) l l ctn (D) 9 cm. 
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Instructions: Four answers are given for each of the following 20 questions. 
Select the correct answer and put a X mark in the rectangle against the correct 
answer of each question in the answer sheet. Each correct answer carries one 
mark. The rough work can be done on the other side of the answer sheet. 

I .  In the number line which number is 4 less than 3. 

(A) 7 (B) 1 (C) -1 (D) -7 

2. '0' is a number 

(A) Positive (B) Negative (C) Neither Positive nor Negative 
(D) both positive and negative 

3. In which side of the number, a number is 2 less than zero is marked. 

(A) Left (B) Right (C) Upper side (D) Lower side 

4. The number which are grater than zero are called 

(A) Positive Numbers (B) Negative Numbers (C) Opposite numbers 

(D) Rational numbers 



In which side of zero, the negative numbers are marked in the number 
line. 

(A) Left (B) Right (C) Middle (D) Lower 

How much -1 is less than 5? 

(A) 6 (B) 4 (C) -6 (D) 0 

3, -7, -1,O which is the biggest number in this group of numbers ? 

(A) 3 (B) -7 (C) -1 (D) 0 

What is the absolute value of - l l ? 

(A) 0 (B) -11 (C) 11 (D) 1 

Which number will come f i s t  when the numbers -1, 0, 13, -4 and 3 are 
arranged is ascending order? , . 

(A) 13 (B) . -4 (C) 0 (D) -1 

What is the absolute value of O? 

(A) 0 (B) 1 (C) 10 (D) -1 

Fill the blanks by selecting suitable symbol fiom the br~ckets? 
-5 ............ -2 

(A) < (B) ' (C) = (D) + 

1-11 1-71 

(A) < (B) ' (C) = (D) 

I-1),0, -3, 6 which is the smallest number among these numbers? 

(A) 0 (B) 1-11 (C) -3 (D) G 

What is the inverse of -1 7? 

(A) -17 (B) 17 (C) 0 (D) 1 

Fill the blank, -(-8) = 

(A) -8 (B) 16 (C) 0 (D) 8 



An ant starts from zero in the number line, travel 3 units right, turn and 
travel 5 units. left and reach a point. In which number now the ant is 
standing ? 

(A) -8 (B) 8 (C) 0 (D) 16 

What is the sum of 1 and its absolute value? 

(A) 1 [B) 0 (C) 2 (D) -1 

How many un~ts 4 and -4 differ? 

Which is the biggest number among the given numbers? -1 000, -100, 
-10, -l  

(A) -1000 (B) -100 (C) -10 (D) -1 

Where we will reach, if move through the number line towards right 3 
units from -8. 

(A) 11 (B) -1 1 (C) 5 (D) -5 

How more 2 f7om -6? 

(A) 6 (B) 8 (C) -8 (D) 2 

Fill the blanks: -(-4) + - (-6) -5 = 

(A) 5 (B) 10 (C) -5 (D) 2 

Which number will comes last when the numbers - 10,2, -7, and 7 are 
arranged is the descending order? 

(A) -10 (B) 2 (C) -7 (D) 7 

Which number is in between 1 and - 1 in the number line? 

(A) 2 (B) -2 (C) 0 (D) 3 

1-71 + 1-31-121 = 

(A) -8 (B) 10 (C) -2 (D) 8 
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Name of the school G.G.H.S. CHALAKUDY 
Standard V 
Subject Mathematics 
Name of the concept Decimals 
Duration Eight Periods 
Duration of one period : 45 minutes 

Curricular Objectives 

l .  Students understand that the fractions having denominators 10, 100 
and l000 can be represented in another form. . 

2. Students acquire the concept 'Decimals'. They convert the fractions 
with denominator 10, 100 and 1000 into decimal form and vice versa. 

3. Students identify the place values of the digits in the decimals. They 
split the digits in the decimal according to their place values. They 
identify that the zeros in the far right side of a decimal can be avoided. 

4. Students write the decimal forms of the mixed fractions having 
denominators 10, 100 and 1000. They write the decimal forms of the 
improper fractions having denominator 10, 100 and 1000. 

5 .  Students .write the decimal forms of the fractions having denominators 
2,4 and 5. 

6 .  Students compare the decimals and arrange them in the ascending 
order or in the descending order. 



Previous Knowledge 

Students have awareness about numbers. They know the basic 
operations, addition, subtraction and multiplication. They understood about 
the fractions, different types of fractions, numerator, denominator etc. They 
know the place values of digits in a number, and to arrange numbers in the 
ascending and descending order. 

Teaching Aids 

Marbles, charts containing pictures, meter scale. 



Teaching Manual I 

Process 
Teacher discusses the first activity (TB) 'play and learn' in the 
classroom. Teacher calls five students from the class and gives 
l0 to each of them. They are asked throw them and 
hold as much as they could. Teacher asks the students to write the 
number of marbles obtained in a table as shown in the TB. 

Teacher asks students to write the fractional forms of the shaded 
portion given in the TB. Teacher write the first answer in the BB. 
Teacher write five fractions with denominator 10 on the BB. 

5 7 1 3 6  
- A - - -  

10' 10' 10' 10' 10' 
Teacher says that these fraction are having denominator 10. 

5 
These can be written in a new form. That is - = .5. This reads 

10 
7 1 3 6 as 'point 5'. T. Like this --=.7, -= . l ,  - =.3 and -=.6. 
10 10 10 10 

Teacher shows a chart in which a square is decided in to 10 equal 
parts and one portion was shaded. 
T: Here the square is divided into 10 equal parts and one part is 

1 
shaded. The fiactional form of that shaded portion is -. In the 

10 
1 new form - can be written as . l  
10 

L 

Response 

Students positively respond to the activity. They actively 
participated in the game. 

Students did what teacher asked. They wrote the answers 
correctly. 

Students understand the new method of representing the factions 
having denominator 10. the write the fractions correctly in the 
new form. 



Process 
Teacher explains the activity. 'In the new form' given in the TB. 
Teacher asks students to write the new forms of the factions 
given in that activity. 

I evaluates the performance of students l I 

Response 
Students wrote correctly in the new form. But Aswathy and 
Saranya failed to write properly. Teacher helped them to write 
properly. 

Teacher asks students to do the activity 'Number Peacock' in 
the TB. Teacher do the first one as the example. Teachers 

I Assignment: I 

Teacher corrected the doubts of Ashitha, Navya and Vinitha. All 
the other do the activity properly. 

Do the activity ' colour the picture' given in the 1 0 8 ~  page of the TB. - - - -. . -- - 

Teaching Manual I1 
-p-- - -- -- --- - 

Process Response 
Teacher explains the activity who get more marbles?' Teacher 
put 100 marbles on the table and called 5 students from the class. 
They are asked to take a handful of marbles from the pile of 
marbles. Teacher asks them to count the marbles andprepare a 
table as shown in the TB. Teacher do the first one as an example. 

I Teacher write 5 fractions having denominator 100 on the BB. 1 I 

Students actively participated in the activity 

In the activity 'Can you say in the fractional form', students write 
the fractional forms of the shaded area given in the three pictures 

18 21 94 73 49 
and - 

100' 

Manju failed to count the shaded area properly - So she made a 
mistake 

T: The denominators of these five kactions is 100. These can 

also be represented in the new form. -- I - -18, Point 1 ,8 (BB) 
100 



I T: The digits come after the 'point' is usually read as digits. I Students wrote correctly in the decimal form I 
Process 

94 49 - (Point 9,4) - = .49. 
100 

Response 

Teacher discusses the activity '\'hose Cap'? Teachzr d~ :hc firs; 
one as an example. The students were asked to do the remaining 

Teacher asks students to do the activity 'who frightened the hen'. 
Teacher does one as an example. 

1 7  I-.. -...A 1 L:-.. 
v zlau allu lvllllu fcck nore time to complete the activity, Reshma 
did the activity with the help of the teacher. 

All students do the problems correctly 

1 1 1 1  
T What is 3 tenths? Ss: - + - + - = - 

10 10 10 10 

Assignment: Do the activity 'complete the table' given in the l l lth page of the TB. 

Teaching Manual I11 

3 6 T: 3 tenths is -. Like this 6 tenths is equal to -. Teacher 
10 10 

Process 

asks students to do the activity 'Tenths' given in the TB. 
T: In the activity 'The Label on the Pot 'find how many tenths are I in each pot and write it on the lid of each pot. 

Response 

Teacher explain the activity 'How much cloths needed'? 
T: Anoop needs 65 cm cloth to stitch a trousers. 

All the students do the activity v e q  easily. 

Students completed the activity correctly. 

Teacher explains by demonstrating a meter scale. In this meter 
nnvtc nnrl a ~ r h  nnvt .c- 



l00 equal parts 65 cirepiesents 65 parts out of this 100 parts. I 

I 

1 Process 
I scale one meter is divided into 10 equal parts and each part is 
/ then divided into 10 equal parts. Thus one meter is divided into 

65 l 65 out of l00 can be written as - = 55.  
i 100 

Response 

I Assignment:- Measure the length and breadth of your mathematics text book'and note book and express the measurement in the 
j fractional form as well as in the new form 

I 84 
I Like this .84 = - - - 84 hundredths. Teacher asks students to 
i 100 
i write the numbers .43, .95. .27, and . l6 as shown above 
i 

l 

I 

l 
- -  

Teaching Manual IV 
- - -  - 

+- - 

Process I Response 

Students did the activity properly 

i Teacher draws a square in the BB and divides them into 10 equal 
I parts vertically. Shades one portion. 
T: Say the fractional form of the shaded portion in the picture? 

T: How much is 10 tenths? A : 1 
Teacher divides the same square again 10 equal parts by 
drawing lines horizontally 

T: How many equal parts are there in the picture? A : 100. 
T: HOW many parts have shaded? A : 10 
T: Which fraction represents one portion out of the 100 parts 



tenths in the first square. 
10 hundredths = 1 tenths 
20 hundredths = 2 tenths 

T: Write continuously like this up to 100 hundredths. 
Teacher explains the activity Tenths and Hundredths. 

Process 
T: The 10 hundredths in the second square is equal to the one 

Some students completed the problems by themselves 

Response 

I T: Let us see how the fi-actions having denominator 100 can be I ! 
wriitei~ ac~urding to tht: piace vaiues. 

P- 75 - .75 = 75 hundredths. 
100 

= 70 hundredths + 5 hundredths 
= 7 tenths + 5 hundredths 

-- 38 - .38 = 38 hundredths 
100 

= 30 hundredths + 8 hundredths 

38 
T: Like this - can be written as follow. 

100 All the students completed the activity correctly. 

If we write a fraction in the new form then the digit which comes 
first after the point is in the tenth place and the next digit is in the 
hundredth place. 
T: Which digit is in the hundredth place of 0.47? Which digit 

is in the tenth place of 0.47? 
T: Which digit is in the tenth place of .07? 
T: Do the activity of 'Kunchu' given in the TB 

Teacher asks students to complete the table given in the 14" 

= 3 tenths + 8 hundredths 
T: Do the remaining problems given in the TB as the-.above. 

Students completed the problem correctly. 

Completed the problems correctly 

Students gave the correct answers. 



5 T: Let us see how can we write -in the new form. The digit 
100 

Process 

/ in the tenth place is 0 and in the hundredth place is 5. I 

Response 

5 
ie, -- - .05, - - 

100 
- .04 

100 

page. 

I Assignment:- Split the following fractions according to the place values 
45 39 99 6 13 1 8 ------- 
100'100'100'100'100'100'100 

p - - - -- - - - - - - - 
* 
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I Process I Response 
I Teacher explains the activity 'what is inside the packet"? The / 

fractions given in each circle should be write in the new form and 
write the letter corresponding to that new form. Teacher does the 

4 first one as an example. -can be written as .4. The letter 
10 

I T: Now let us see how the fractions having denominator 1000 / 

corresponding to .4 is F. Teacher asks students to complete the 
activity. 

I can be written in the new form. 

All the students did that activity and got the answer as 'FISH'. 

I = 1 tenth + 2 hundredths + 8 thousandths. 



In'the new form -- 12' - . l28 
1000 

T: When we write fractions in the new form the digit which 
comes immediately after the 'point' represents the tenth place, the 
next digit represents the tenth place and third digit represents the 
thousandth place. 

8 72 T: Write the fractions - 503 
and - in the new form 

1000 1000 
Teacher explains the activity 'The number chain in the classroom. 
In each row the fractional form and the new forms of the numbers 
are written. But some of the numbers are not included. We have 
to find them and write the same in the respective places. Teacher 
does two examples. Teacher asks students to complete the 
activity as in the example 

5 T: Let us next see how the fraction in the form b e  
1000 

5 - 005 written in the new form. -- -- - .005. 
1000 1000 

= 0 Tenths + 0 hundredths+ 
5 thousandths. 

I 
Like this, - - - .007. 

1000 

T: Write the new forms of the fractions 

All students except Manjima, Swathi and Akhila wrote the new 
form correctly. 

l Students competed the activity 'The number chain'. 



9 124 66 48 
and - 

1000'1000~1000 1000' 
300 - 30 - 3 T: -- -- - . They are similar fractions. If we write 
1000 1000 10 

Like this .400 = .40 = .4 
. 700 = .70 = .7 

.350 = .35 and .670 = .67. 
T: From this we can understand that if we write fractions in the 

new form the zero in the extreme end and after the 'point' 
can be 

avoided 

Students wrote the answers correctly. 

Aiswarya and Sneha asked some doubts. 

Teacher asks students to do the activity Makku's Journey'. 

T: Yesterday you have drawn line segments on you note book 
and took their measurements. The length of the line I 

Assignment:- Do the activity 'Do you know the measurement' and prepare the table. 
L 

Teaching Manual V1 

1 segment drawn by Greeshma is 5 cm 6 mm I 

Process 

6 
= 5-  cm. 

10 

Response 



6 In the new form, - = .6 
1 P 

6 
That is 5 - = 5.6 This read as 5 point 6. 

10 
3 Like this 4- = 4.3 (4 point 3). 
10 

Here we see how the mixed fractions are represented in the new , form. 

12 
T: Write the mixed fractions 9 - 

4 8 1 
15-,and 3- 

100' 10 100 
I in the new form. 

4 62 
T: Let us see how 68 - and 2 1 - can be written in the 

100 1000 
I new form. 

4 
68-= 68.04, and 21 -- 

100 
62 - 21.062. 

1000 
T: Let us check the numbers that we have written now: They 
have two parts. One part is before the 'point' and the other part is 
after the point. The part which is before the point is called the 
whole number part and after the point is called the fractional part. 

1 The whole number part of 5.6 = 5. 
The fractional part of 5.6 = .6. 
T: The whole number part of 9.4 is 9 and the fractional part is 

The second benchers cleared doubt and wrote the correct 
Lnswers. 
The last benchers wrote the correct answers with the help of the 
eacher. 

Most of the students felt difficulty to understand the new form. 
After teacher's explanation they understood how to write in the 
new form. 

Students failed to answer immediately. 



2 1 
T: Now let us see part is - can be written in the new form. 

10 

T. What is the whole number part and fractional part of .5 
.5 can be written as 0.5 
.5 = 0.5. Here the whole number part is 0 and fractional 
part is .5. 

T: What is the whole number part and fractional part of .428. 

5 
- is an improper fraction. First let us change it into a 
1 OC 

Students gave correct answers 

I mixed fraction. 

37 - Like this - - 7 3-= 3.7 
10 10 

43 1 553 T: Write the fractions - and - in the new form. 
10 100 

43 - 3 Teacher explains, - - 4 - = 4.3 
10 10 

The back benchers failed to write the correct answers. 

They wrote the correct answers after teacher's explanations. 

T: Now we see how different types of fractions can be written 
in the new form. The way in which the fractions are representing 
in the new form is termed as 'Decimal forms'. 

I Assignment:- Do the activity given in the 119' page of the TB. 



I T: We know how to split numbers according to their place I 1 
Teaching Manual V11 

I values. Like this the decimal forms also can be split 
according to their place values. Let us see how is it. 

IT: Take7.5. 

Process 

In 7.5. there are 7 ones and 5 tenths. 
ie. 7.5 = 7 ones + 5 tenths. 

3.8 = 3 ones + 8 tenths. 
4 tens, 7 ones and 8 tenths are there in 47.8. 

47.8 = 4 tens + 7 ones + 8 tenths 
29.6 = 2 tens + 9 ones + 6 tenths. 

4 hundreds, 2 tens, 4 ones and 7 tenths are there in 424.7. 
424.7 = 4 hundreds + 2 tens + 4 ones + 7 tenths. 

Response I 

I This can also be represented as I 1 t 

25.8 15 = 2 tens + 5 ones + 8 tenths + 1 hundredths 
+ 5 thousandths. 

1 1 / 25.815 = 2(10) + 5 ( l)  + p ( ) .  +S (-1 
10 100 

I representing the decimals which will be obtained by writing the I 

T: Complete the table given in the TB by splitting the digits 
according to their place values as shown above. 

Teacher explains the activity 'who is hiding'. colour the parts 

Students took more time than expected to complete the table. 



1 decimal form of the fractions given in the table. All the students wrote the correct answer 

1 
T: But the denominator of - is not 10, or 100 

2 
Therefore immediately we can not write the decimal forms 

1 1 of 1. We should find a similar fraction of - having 
1 2  2 

1 15 denominator 10, - = - = .5 
I 

2 10 

1 .  . 3  6 2 14 Like thls - = - = .6, - = - = .4 
5 10 5 10 

I Teacher explains how the similar fractions of these fractions have 1 

\ corresponding to the fractions'. But thi  den~,l?ir.zit;is ;f thi 
l I fractions is 4. So as in the above example, we have to find the 
/ sixnilar fkactions having denominator 10 or 100. 
i 

calculated. I T: Now let us coiour the parts representing these decimals. 

i Teacher explains the activity, 'Can you find the decimals 

The process of converting the fractions having denominator 4 
into similar fractions having denominator 100 felt difficult to the 
students. 

All the students coloured properly and they got the picture of a 
'dinosour'. 
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Preliminary Information 

Name of the School : G.G.H.S. Chalakudy 

Standard : V1 

Subject : Mathematics 

Name of the ccncept : Average 

Time : 8 Periods. 

Duration of a period : 45 minutes. 

- 

Curricular Objcctivcs 

1. Students identify that there are situations where two sets are to be 
compared. 

2. Students find that if the number of items in the two sets are different 
then comparison is not possible by checking only the totals. 

3. Student identify that if the total is equally divided among the members, 
then comparison is possible by comparing what is obtained by one 
member in each set. 

4. Student understand that 'Average' represents a group. 

5.  Students identify that average is obtained when the total is dividcd by 
the number of items. 

6. Students find the relationship bctwccn total, ~lu~nbcr ol' itc~lls and . 

average. 
, . 



7. Students understand that if any two among the three - total, number of 
items and average is known then the third can be calculated. 

8. Students f.nd that the average of a set of numbers lies between the 
biggest ancl smallest number of that set. 

9. Students use the concept of 'average' in the practical problems. 

10. Students fi~miliarise, average income, average height, average weight, 
average wage etc. and interpret these terms. 

l l. Students cirlculate the average cf a combined set using the averages of 
individual sets. 

Prerequisites: Students have awareness about numbers, the basic operations 
of addition, subtraction, multiplication and division. Students have previous 
knowledge in fractions and decimals. 

Learning Aids: Marbles, Charts containing pictures. 



Teaching Manual I 

Process 

Teacher explains the first activity in the TB. Teacher explains 
how to find the number of gosseberries obtained by one by 
calculating the total number of gooseberries and the number of 
gooseberries obtained by one. Teacher asks students to prepare a 
table as in the TB and complete the table. Teacher explains the 
activity 'Stamp Collection' in the classroom. The number of 
stamps collected by each of 5 students in group A and group B 
are given. From this we have to find out which group performed 
better. 

T:How can we find it out? 

T:Then which group is better than the other. 

Teacher explains the activity 'The tailors'. In this activity, 
there are 6 tailor in Unni's shop and 4 tailors in Saji's shop. The 
tailors in Unni's shop will stitch 24 shirts and tailors in Saji's shop 
will stitch 20 shirts in a day. We have to find out tailors of which 
shop is more efficient'? 

T:How can we find it? 

The tailors in Unni's shop stitch more shirts than that in 
Saji's shop. But the number of tailors in Unni's shop is more than 
that in Saji's shop. Therefore we can not say that tailors in Unni's 

Response 

All students found the number of gooseberries obtained by one 
by dividing the total by the ngmber of pupils. 

Students replied that the we should find the total number of 
stamps collected by the students in each of the two groups. 

Students calculated the total number of stamps collected by each 
group and answered that group B is better than A. 

No one replied. 

Students answered as 24. 



iv 
shop is more efficient. 

T:What is the number of shirts stitch in Unni's shop in a 
day. 

l tailors - 4 shirts (Here we imagine that the number of 
shirts stitched by the tailors is equal) 

1 
Students answered as 24. 

T:Then how many shirts a tailor stitch in a day. 
6 tailors - 24 shirts 

Students replied that the number is 4. 

l 4 tailors - 20 shirts I I 

T:How many shirts a tailor stitch in Saji's shop? (Imagine 
that the tailors stitch equal number of shirts in a day) 

I 1 tailor - 5 shirts 1 I 

Reshma answered as 5. 

T: Which tailors are more efficient? Students replied that the tailors in Saji's shop. 

Assignment: Do the activity 'Science Project' in the TB. 



Teaching 

Process 

Teacher explains the activity 'Science Project' in the class room. 
The number of students in each group and the number of plants 
ccrilected by each of them are given. We have to find out which 
group's performance is better than the other. We can not compare 
the groups by merely looking the total number of plants collected 
by the groups. As in the above case, here also we should assume 
that all students collected the same number of plants. Then how 
inany plants a student collected in these group? 

Teacher asks the stcdents to complete the table. 

T:Which group is better than the other? 

T:Here you calculated the number of plants collected by 
the students in each group assuming that all students have 
collected equal number of plants. You have got the answers as 
11, 12, 9 and 10. This termed is turned as the 'average' of that 
group. The concept 'average' uses to compare different groups. 
In the activity 'Science Project' the average of first group is 11, 

The average of second group is 12 

The average of third group is 9 

The average of fourth group is 10. 

Teacher explains the activity 'To help the blind people' we 

Manual I1 

Responses 

Students calculated the number of plants collected by a student 
by dividing the total number of plants by the number of students. 

Students replied that the better group is the second group. 



vi 
have to find out whether the Scouts or the Guides showed better 
performance. 

T: To compare them we should find out their average. 

T:Find the average amount collected by the Guides? 

T:What is the total amount the scouts have collected? 

A = 315 

Then what is the average? A = 3 1 5/15 = 2 1 

Students do the problem correctly and reached at the correct 
answer. 

Students calculated the correct answers. 

l 

T: Whose performance is better than the other. I Students answered as 'Scouts'. I 
l 
Assignment: Do the activity 'Sanchayka' given in the 8" page of the TB. I 



T:Assume that the number of T.V sets sold in the 6 days 
are the same. Then what is the number of T.V sets sold in a day? 

Teaching Manual I11 

6 days -+ 72 T.V sets 

Process 

Teacher explains the activity 'Cricket Match'. 

The sales T.V sets in 6 days are given. We have to find out the 
average sale in one day. 

T:What is the total sale in 6 days? 

1 day -+ 12 T. V sets 

Responses 

Students' replied that the sum of 9, 7, 14, 12, 13 and 17 is 72. 
l 

T:Then the average sale in a day = 12. 

Teacher explains the activity 'Average Income'. The daily 
wages of 10 families in working days are given in the table. We 
have to find out the average daily income of each of the families. 
Teacher does the first one as an example. 

T: First let us find the sum of the wages of the first family 
in 6 days. 125 + 150 + 80 + 120 + 140 + 75 = 690 

Students divided 72 by 6 and said the answer as 72. 

Ashitha, Aswathi and Manju were asked some doubts. 

bisignment: 1. Collect the prices of toilet soaps from a nearby shop and calculate the average price. 

T: To find the daily average income let us divide 690 by 6. 

:. Average income = 69016 = 1 15 

T: Like this find the average daily income of the remaining 
families. 

I 2. Measure the height and weight of the students sitting in your bench and calculate the average height and weight. 

All the students found out the correct answers by dividing the 
sum by the number of days. 

I 



Teaching Manual IV l 
Teacher discusses the activity 'Vareet's shop'. When the income 
of 6 days were calculated, the average income in a day is 
Rs.7501- we have to find out what is the total income obtained in 
all the 6 days. 

Process 

T: Average is obtained dividing the sum by the number of 
items. Therefore the average income was obtained by dividing 
the total income by 6. To find the total income let us multiply 
the average income by the number of days. That is total income 
is obtained by multiplying 750 by 6. 

Response 

:.Total income = 750 X 6 = 4500. I Total income in the 6 days is Rs.4500,- 
T: If we know the average and the number of items we can 

find out the total. If any two among the three items i.e., total, 
number of items and the average is known the third can be found 
out . 

Total (Sum) = Average X Number of items 

Average = TotalNurnber of items 
Number of items = TotalJAverage 

Teacher discusses the activity 'The Volleyball team's 
journey'. We are asked to find the average traveling expenditure. 
To find out this we have to divide the total traveling expenditure 
by the number of team members. The number of team members 
is 9. 

After teacher's explanations students worked out the problem by 
writing appropriate steps. 

Sunitha, Aiswarya and Manju cited some doubts about the 
relationship between total (sum), average and number of items. 

-- - 

The average traveling expenditure of those who traveled by train 
Students worked out the problem by discussing with the teacher. 



X 

is 30. 8 team members traveled by train. Therefore the total 
train fare of 8 members = Average X Number of members 

= 30 X 8 = 240. 

The traveling expenditure of Jose = 2 10. 

:. Total expenditure = 240 + 2 10 = 450 
I The average traveling expenditure is 450 s 9 = 50 ie. Rs.501- 

Assignment: Prepare and Complete the table in the 9" page of the TB. 



I Teaching Manual V I 
I Process I Response I 

--p- 

Teacher explains the activity 'Gopalan's cows'. The average 
amount of milk obtained for one cow among the 4 cows is 4 
liters. 

Teacher explains, 
T: How many cows are there in Gopalan's farm? 
A: 4. 
T: What is the average quantity of milk obtained from these 
cows? 
A:4 liters 
T: What is the total quantity of milk obtained from the cows ? 
A : 4 X 4 =  16 
T: After selling the cow which gives 7 liters of milk what is the 
number of remaining cows? A = 3 

T: What is the quantity of milk obtained from these three cows? 
A = 16-7 = 9 liters. 

T: What is the average quantity of milk? 
A : 9t 3 = 3 liters. 

i Teacher asks students to do the activity 'The match box company' 
like this. Teacher explains the way of doing the problem 

i 

Four students who sit in the first bench gave the answer as 16. 

Students gave correct answers as 
Average = Totalmumber of cows 

14 students of the class worked out the problem by themselves. 
Others worked out as per the teacher's explanations. 

Teacher explains the activity. 'The new corners.' We are 
asked to find the average height of the students now in V1 A. The 
average height of 40 students in V1 A was 145 cm. 
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T: Then what is the total height? 
A : Total = Average X Number of students 

= 145 X 40 = 5800 
Three students having heights 13 8 cm, 124 cm and 130 cm were 
shifted fiom V1 B to V1 A. 

T:Now the total height of 43 students in V1 A is 5800 + 
138 + 124 + 130 = 6192. 

Number of students = 43 
Average height = 6 1 92 43 = 144 cm 

12 students worked out the problem by themselves after teacher's 
explanation. The others took down from the BB. 

Assignment : Do the activity 'The Cricket team' in the TB. 



..* 
X l l l  

Teaching Manual V1 

Process l 
- 

Response 

Teacher discusses the activity 'Combined together' The 
average income in the 6 working days of a week is Rs.3601-. 
Then total income is 360 X 6 = 2160 ie, Rs.2 1601- 

In the second week the shop functioned only in 5 days. The 
average income = Rs.426. 

Total income = 426 X 5 = 2 13 0 
The total income of the two weeks = 2 160 + 2 130 = 4290 

The total number of working days = 6 + 5 = l l 

:. Average income = 4290 +- 11 = 390 
That is the average income for two weeks is Rs.3901- 

l Teacher asks students to do the activity 'Baniyan 
1 Company'. Teacher provides explanation to doubts. 

Students actively participated in the discussion. 

Sneha and Aswathy provided correct procedures to solve the 
problem. 

Nine students worked out the problem correctly by themselves. 

ssignment: 1. The total age of 5 members of a family is 145. In another family having 3 members, the average age of a member is 
21. What is the average age of a member when the two families considered together. 

! 2. The average price of 5 text book is Rs.201-. The average price of three note books is Rs. 121- what is the average 
price of text book and note books. 
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I 

I Teacher discusses the activity 'Let us find out'. The total and the I Students participated in the discussions. I 
Process 

I number of items in two groups are given. We have to calculate the I 1 

Response 

I average if two groups are combined. I I 
T:The number of members in the first group = 16 

Average = 2 1 
Vineetha and Ramya provided correct procedure to find out the 
correct answer. 

I I :. Total = Average X Number of members = 2 1 x 16 = 336 I I 
I T:The number of members in the second group = 14 

Average = 36 
Total = 36 X 14 = 504 

The total of two groups = 336 + 504 = 840 

Number of members = 16 + 14 = 30 
:.Average = 840 +- 30 = 28 

All students have got correct answers in the third set. 

Teacher asks students to calculate the mean when two groups are 
combined in the remaining three sets. Teacher provide 
explanations and clarifications. 

Assignment: 1. The average age of a group of 6 members is 15. The average age of another group having 4 members is 5. Whai 
is the average age when the two groups are combined. 

11 students worked out correct answer in the first set. The 
others completed the activity according to the teacher's 
explanations. 

2. Four sweets remained when an average of 2 sweets are distributed among 30 students in a class, what was the tatal 
number of sweets? . 
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Teaching Manual VIII 

Process Response 

Teacher explains the activity 'Centre for Small Scale Industry'. The 
number of workers, the total amount of wage and the average wage 

S of the workers working in six units of a 'Small scale Industrial 
centre' are given in a tabular form. Students are asked to calculate 
the answers in the blank space. 

2. Fifteen mangoes were divided equally among the five students. Again ten mangoes were divided equally among 
the same five students. What is the average number of mangoes obtained? 

Students suggested appropriate procedure. 

T:To find this, the relationship between the average, total 
(Sum) and the number of items can be used. 

Average = Total t Number of items 
Total = Average X Number of items 
Number of items = Total +- Average 

T:The number of workers in the Masala powder 
manufacturing unit is 7. 
The average wage of one worker is Rs.75/- 
+ Total wages = Average X Number of workers 

= 7 5 x 7  
= 525 

That is Rs.525/- 
Teacher asks students to calculated and fill the missing cells. 

v- 

Students worked out problems correctly by them selves. 

Assignment: 1. There are 10 students in a hostel. l he average food expenditure for one month was Rs.6001-. Five of them went to 
their houses for one month. Then the average food expenditure of the remaining was Rs.700/-. Then what will be 
the average food expenditure of those who went to their houses? 
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Preliminary Information 

Name of the School : G.G.H.S. Chalakudy 
Standard : V11 
Subject : Mathematics 
Name of the concept : Negative Numbers 
Time : 5 Periods. 
Duration of one ~ e r i o d  : 45 minutes. 

Curricular Objectives 

The student acquires the following skills from this content area. 

1. To mark natural numbers and zero in the number line. 
2. To identifjl the numbers which are less than zero. 
3. To acquire the concept of 'Negative Numbers'. 
'4. To mark the negative numbers in the number line. 
5. To compare numbers. 
6. To arrange numbers in the ascending and descending order. 
7. To acquire the concept, absolute value. 
8. To identifj. the inverse of a number . 

Prerequisites: Students have previous knowledge about numbers, place 
values, fractions, decimal etc. They know the basic operations involving 
these numbers. ::hey know how to write the numbers in the ascending and 
descending order. 

Learning Aids: Model of Number line. 



Teaching Manual I 

questions in the TB. Teacher also acks nfher n,~~sticns based 92 

the picture. 

Process 

Teacher explains the first activity. In that activity the 
distance between different places are to be find out Teacher asks 

Teacher explains the activity 'In the hospital.' A pupil of 
age 12 should have 30 kg of weight. In a table the body weights 
of 6 pupils of age 12 are given. Teacher asks how many pupils in 
this table have body weight less than 30 kg. How many pupils 
have body weight more than 30 kg. Teacher asks questions 
related to the difference between body weights of the pupils. 
Teacher asks students to prepare a table including these 
information Teacher shows the model of the table. 

Response 

All students gave correct answers. i 
Students gave the answers. 

Students prepared the table. 

l 

Assignment: Measure the body weights of students sitting in your bench and find out how many of you have body weight more than 
30? How much more? How many of you have body weight less than 30? How much less? etc. Then prepare a table and 
record the information you have calculated. 

I 



Teaching Manual I1 l 
Process 

Teacher discusses ihe activity 'Climb up' and climb down'. 
Teacher asks questions in the TB related to this activity. Teacher 
asks more questions which are not in the TB related to this 
activity. 

Teacher than draw a line in the BB in which a flag mark 
marked in the centre and marked points A, B, C, D. . . . and P, Q, 
R, S. . . . marked equidistant on either side of the flag mark. 
Teacher explains about the lefi and right sides of the flag mark. 
Teacher asks questions related to the distance of the points from 
the flag mark. How many unit and in which direction ? 

Response 

Students gave answers by examining the picture. 

Teacher explains the activity 'Left and Right'. Teacher 
draw a line and marks points A, B, C, D. . . equidistant ( l  unit) in 
the line. The distance between the points is taken as 1 unit. 
Teacher asks questions related to the distance between the points. 

Teacher explains the activity ' Numbers in the Line.' 
Teacher draws a line and mark 0 in the centre of the line. In the 
v;nht e iAp  ,f n +,,,h,, ,,-l,- --... A:-&-.-+ -- '  -.--.. U LYUullrl lllLLIRJ b Y U ; ~ ~ = ~ ~ ~ ~ ~  p ~ i n t ~  1, 2, 3 ,  4, 5 and 6 
(1 unit). Teacher says that any number can be marked by 
extending this line. Teacher asks questions, 

Students gave correct answers. 

The answers of Bismitha, Soumya and Sarika were not correct 

All the students gave correct answers. 

T:Which number is 3 more than 5? A = 8 / Students gave correct answers. I 
Which number is 4 less than 5? A = 1 
Which number is 1 less than 5? A = 4 
Which number is 4 more than 5 A = 9 - 



iv 
Which number is 5 more than 5? A: 10 

T:Here what is the peculiarity of the numbers which are 
more than 5 and less than 5, Teacher explains Nishitha's answer. 

Nishitha said the answer as in the line the numbers which are less 
than 5 are in the left side of 5 and the numbers which are more 
than 5 are in the right side of 5. l 

I 
Assignment: Draw a line as shown in the BB and mark points as in that line. Find the numbers which are less than and greater than 

7 and identifL their position. In which conclusion do you reach. 
l 
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Process I Response 

Teacher explains the activity 'Less than Zero'. Teacher draws a 
line in the BB, and marked '0' in the centre of that line. Then 
points marked equidistant (1 unit) on either side of that zero. The 

I numbers 1, 2, 3 . . . are given to the points on the right side of 
zero. 

No number or letter is marked in that place. So let us mark the 
I point as 1 less than 0 and mark the next point as 2 less than G .  
Then 3 less than 0 and so on. 

T:Which number is 1 unit less than 2? A=l 
Which number is 1 unit less than l? A = 0 
Which number is 1 unit less than 0 

T:But to mark points in a line in this way is inconvenient. 
So we should find another method to mark the points. 

Students gave answers 

T:To find 3 more than 2 we do 2 + 3 .  Here 1 less than 0 
means 0- 1. This can be written as -1. Teacher marks -1, -2, -3, 

. . . in the left side of 0. Then teacher shnwq t h ~  mn?el nf the 
number line to the students. 

T:This is a line marked with numbers. It is called number 
line. Any number can be marked in this line by extending the 

line. 

T: Which numbers are less than zero.? Teacher explains. I No one replied. 
Here the numbers -1, -2, . . . are less than zero. The symbol " I 



vi 
used in these numbers is called 'negative' and the numbers are 
known as negative number. The numbers which are more than 
zero are known as positive numbers. I 

T:Is zero a negative number or a positive number? Teacher / Students hesitated. 
explains that zero is neither a positive number nor a negative 

number. 

Assignment: Draw a number line and mark positive numbers, negative numbers and zero. 
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Teaching Manual IV 
l 

I 

L 

I T:Which number is 3 units more than 47 A = 7 / I 

Process 

, Teacher explains the activity 'More than and Less than.' Teacher 
/ draws a number line in the BB and marks zero, positive numbers 
, and negative numbers. 

Response 

l 

Vineetha gave the answer as the number 3 units more than 4 
is 3 units from 4 in the right side. 

I 1 T:How it obtained?. 

j Teacher explains Vineetha's answer. 
I l l 

Students gave the correct answer. 

l 

T:In the number line, a number which are more than 
l 
I another number is in the right side of that number and less than 

another number is in the left side of that number. 
l 

T:Writes the answers in the BB. 

Which number is 3 less than 5? 

l Which number is 8 less than -2? 
I Which number is 5 less than -4 
i 
l 

Which number is 9 less than 3 
I Which number is 6 less than 6. 
! Which number is 7 less than -7 
I 

l Which number is 4 more than -9. 
; Teacher explains. 

Students draw a number line in the BB and found the correct 
answers of the question. 

I 1 Teacher explains the activity 'Big and Small'. We know that - Students gave correct answers of the 



. . . 
Vl l l  

I numbers which are more than a number are in the right side of 
that number and numbers which are less than a number are in the 
left side of that number. 
To find the big number and the small number we have to find 
their positions in the number line. Eg:- Among 3 and -2, to find 
which is the big number we have to locate their positions in the 
number line. It is found that in the number line -2 lies in the left 
side of 3. That is -2 is less than 3 . This can be written as -2 <3. 

T: Find which is the small number -3 or -8 by examining the 
number line. 

Teacher writes questions in the BB. In the following five sets of 
numbers, separate the numbers using the symbols '<' or '>l 

Students got the answer as -S<-3 

Students did the problems correctly. 

Teacher provided necessary explanations 

Assignment: 1. Using a number line, find the answers of the problems given in the TB (page 78) 

2. Write the following numbers in the ascending order 78, -50, -87, 0, 15, -1, -92, 84. 
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T:Is there any other number which is 4 units far from zero 
A = Yes, -4. 

Process 

Teacher discusses the activity 'How far'. In the number line 4 is 4 
units in the right of 0. 

T:The distance fiom zero to 4 and -4 is 4 units. The 
distance of a number from zero in the number line is called, the 
'absolute value' of that number. 

The absolute value of 4 = 4 
The absolute value of -4=4 

P P P - 

Response 

Students provided the correct answer. 

T: Usually this is represented symbolically by 14) = 4 and 
1-4)=4. This reads as the absolute value of 4 is 4 and the absolute 

value of -4 is 4. 
1-7(=7, (-loo(= 100, 111 = 1 

T: What is the absolute value of zero? 
The absolute value of zero is zero. 

Teacher write questions in the BB. Write using the symbol '<' or 
:>: 

l. l ,  11-10) 2. -4, 1-21 3. 1-11, 141 4. -13, 101 

T:The absolute value of 4 and -4 is 4. That is the distance 
fiom zero to 4 and -4 is 4. If we examine the number we can see 
that 4 and -4 are equidistant and in the opposite sides of zero. 

Hence 4 and -4 are called as inverse numbers. 4 is the inverse of 
4 

Students gave the answer as zero 



-4 is the inverse of 4. 
T:Like this - 10 is the inverse of 10. 

17 is the inverse of - 17 
T: Find the inverse of the numbers: -6, 0, 8, -13, 

-100. 

T: 9 is the inverse of -9 

-9 is the inverse of 9. 
Then what is the inverse of -4-9) 

-9 is the inverse of 4 -9)  

But 9 is the inverse of -9. That is 9 and -(-9) are the same. 
-(-9) = 9 

T:Like this - (-8) = 8, - (-4) = 4, -(-16) = 16, - (-1) = l 

Students wrote the correct answers. 

Student hesitated to answer. Neethu asked doubt about inverse. 

Assignment: 1. Do the activity 'Let us find out' in the TB (page 80) 

2. Find the following numbers. 

(a) -(-l31 (b) - (-25) (c) 419) (4 - (8) (e) - (-14) (f) - (-27) (g) - [-(-4)l 


