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I n the field of Education, a global phenomenon has been noted that 

educators fail to achieve the objectives of teaching upto the desired 

extent. Consequently students fail to attain the task at the level that is 

expected for their age or grade in the schools. Though the present system of 

education is planned to provide equal opportunity to all, the Educational 

field is getting troubled with the phenomenon described earlier. Only a few 

students are considered as the winners and most of the others as the losers. 

Most of the students leave the school after ten or twelve years of education 

with losers' complex, which would directly influence their future social life. 

Most of the educational systems in the undeveloped and developing 

countries are still following the Conventional Lecture Method of Teaching in 

which the teacher dominates the entire classroom activity. In such an 

approach the interaction is basically a one-way street from teacher to student. 

There is only minimum student-teacher interaction and student - student 

interaction. The whole class is treated as a single group, inwhich the teacher 

is the authority. The only duty of the students is to record the knowledge 

coming from the teacher and reproduce it whenever needed. There is no 

provision for freedom, interaction and social development. Competition is 

the base value. Students are competing with each other to get a high position 

in the rank order. Only a few, who survive these situations are considered as 

the best and the others are the worst. In such a classroom, students' social, 
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emotional and psychological developments are neglected. The only aim is to 

rank the students from the highest to the lowest based on Academic 

Achievement. 

Some Psycho-educational researchers argued for a change from Whole- 

Class Instruction to Small Group Instruction and competition to cooperation, 

so that this change would help to overcome the traditional obstacles of the 
\I 

educational system (Johnson & Johnson, 1975; Fraser & Walberg, 1984; Slavin, 

1990 and Bennett & Dunne, 1992). They emphasized not only on academic 

productivity but also on social productivity of the educational process. 

Hence they have attempted to make use of cooperation rather than 

competition among learners in the class, as it is a strong human instinct. 

A number of studies were conducted later on Cooperative Learning and 

it was found that Cooperative Learning significantly improves Achievement 

(Wills, 1990; Brush, 1996 and Geiss & Mayer, 1998); helps to develop social 

skills and democratic values (Angry, 1990 and Xin, 1996); promotes self 

esteem (Sharan, 1990 and Slavin, 1990) and provides environment conducive 

to learning (Johnson, et  al., 1984 and Fraser & 0' Brien, 1985). 

Without a proper environment learning is not possible. Research 

evidences show that Classroom Environment is a strong sociological factor 

that can directly influence students' Academic Achievement (Ames, 1992; MC 

Robbie & Fraser, 1993 and Goh & Fraser, 1995). Several other findings show 

that conventional autocratic classroom fails to provide proper Classroom 

Environment and hence students' Achievement is getting decreased (Johnson, 

e t  al., 1984 and Brauer, et  al., 1997). 
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However, in the light of the findings described earlier, it can be 

concluded that, Instructional Learning Strategies and Classroom Environment 

can influence pupils' Academic Achievement sigruficantly. 

1.1. NEED AND SIGNIFICANCE 

Former researches on learning were primarily concerned with 

characteristics of the Pupils, Teachers and Contextual factors in which 

learning takes place. Little attention was paid to what actually happened in 

the classrooms or how much pupils learned. These deficiencies were filled by 

some researchers who concentrated on the classroom and learning process 

(Watson & Johnson, 1972; Slavin, 1983a,b and Olsen & Kagan, 1992). Some of 

them found that Instructional Learning Strategies can influence the outcome 

of Education tremendously. As a result of these findings, the argument for 

changing the conventional Whole Class Instruction was strengthened. In 

Whole Class Instruction, individual attention in the classroom is not possible. 

Bennett and D U M ~  (1992) considered Whole Class Instruction as 

unacceptable because it is undifferentiated. Thus Individualized Instruction 

and Competitive Learning are experimented in the educational field. But such 

procedures had defects and difficulties. 

Individualized Instructions such as Programmed Learning, 

Contracting, Mastery Programmes would require a heavy workload for the 

teacher (Varaprasad, 1997). Bennett and Dume (1992) consider 

Individualized Instruction as unworkable because it requires a huge amount 

of material, time and teaching staff. Moreover there is no provision for 

interaction. 
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In Competitive Learning, a negative interdependence would be 

promoted. Slavin (1990) has noted that competition tends to discourage 

students from helping each other. This situation is quite opposite to the 

theories of socialization. 

Some among the researchers who worked on Small Group Instruction, 

recognised cooperation as the predominant characteristic of human beings. 

With this realisation researchers made use of the innate human characteristic 

-- to cooperate with others - in the process of learning (Johnson & Johnson, 

1975; Sharan, 1980 and Slavin, 1983a,b). Eventually a number of Cooperative 

Learning activities were evolved on the basis of a number of theoretical 

perspectives. Lee (1997) describes them such as social psychology Uigsaw 

Learning and Learning Together), developmental psychology (Cooperative 

controversy, Pairs check), motivation theory (STAD - Student Teams 
I. 

Achievement Divisions), multiple intelligence theory (Talking chips) and 

humanistic psychology (Group Investigation). 

Drawing the spirit of inquiry from these attempts, a number of studies 

were conducted inorder to find out the relationship between Cooperative 

Learning and Academic Achievement. Most of the studies revealed a positive 

relationship between the variables (Wills, 1990; Ellett, 1994; Lurie & Ovrebo, 

1995; Gillies & Ashman, 1996; Leung & Chung, 1997; Geiss & Mayer, 1998 and 

Lee, et al., 1999). But the results were not consistent always. Many studies 

found a negative relationship between Cooperative Learning and Academic 

Achievement (Okebukola, 1984; Slavin, 1985; Malouf, 1990; Pisani, 1994 and 

Fourts, 1995). 

The ultimate aim of education is not mere learning. Nunan (1989) is of 

the view that pupils need to learn - how to learn. Students need to develop 
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skills and attitudes towards learning that form the basis of future academic 

growth (Franklin, 1990). For these needs, Cooperative Learning would be d 

solution strategy because it has been found that Cooperative Learning 

contributes not only to Academic Achievement but also helps to develop 

social skills and democratic values that are beneficial to society as well as to 

each individual (Angry, 1990; Jackson, 1990; Felder, 1995 and Xin, 1996). 

Besides Instructional Learning Strategy, the learning environment also 

plays an important role in the process of learning. Piaget (1973) the 

developmental theorist and Bandura (1977) the social learning theorist, 

describe learning as a continuous reciprocal interaction of the individual with 

his/her environments. Classroom Environment is the climate or atmosphere 

of the class as a social group that potentially influence what students learn. 

The classroom may be perceived by the students as a learning community, just 

as the family, so that they can overcome the problem of artificiality and 

boredom. Bohrer (1995) describes Classroom Environment as one of the basic 

areas through which teachers can influence to help students experience 

success. Research evidences show that successful learning is not possible 

without proper environment. It is a strong sociologcal factor that can deeply 

influence Academic Achievement. A number of studies were conducted 

inorder to find out the influence of Classroom Environment on Academic 

Achievement and these reported a positive relationship (MC Robbie & Fraser, 

1993; Bryant, 1994; Lewis, 1995; Martin, 1996; Devi, 1997; Young, 1998a; 

Leonard, 1999 and Johnson, 2000). But inconclusive results were also reported 

by many researchers (Hranitz & Shanoski, 1994; Finkelstein, 1995; Panikkar, 

1996; Suresan, 1997; Elvy, 1998 and Lee, ef al., 1999). 
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Some researchers have related Classroom Environment with students' 

cooperation and Cooperative Learning, and it was found that Cooperative 

Learning causes higher Academic Achievement not only as a better learning 

method but also it provides a Classroom Environment conducive for learning 

(Brauer, et al., 1997; Hodges & Wolf, 1997; Geiss & Mayer, 1998 and Klein, et 

aZ., 1998). 

Many researchers advocated Cooperative Learning Strategies for 

language learning because it was found very effective (Manarino-Leggett & 

Salornon, 1990; Angry, 1990 and Stevens & Slavin, 1995). But from the review, 

the investigator could not locate studies that relate Instructional Learning 

Strategies (especially Cooperative Learning Strategy), Classroom 

Environment and language learning (especially Indian language). So the 

present study is designed to have two phases. In the first phase the 

efjectiveness of Cooperative Learning over Conventional lecture Method, if 

any, is examined. Interaction of Instructional Learning Strategies and 

Classroom Environment is focussed in the second phase. The investigator 

found relevance in such a study in Indian context. Thus the investigator took 

up the present study as INFLUENCE OF INSTRUCTIONAL LEARNING 

STRATEGIES AND CLASSROOM ENVIRONMENT ON ACHIEVEMENT AND 

RETENTION IN MALAYALAM LANGUAGE OF STANDARD VII PUPILS. 

1.2 STATEMENT OF THE PROBLEM 

The present study is entitled INFLUENCE OF INSTRUCTIONAL 

LEARNING STRATEGIES AND CLASSROOM ENVIRONMENT ON 

ACHIEVEMENT AND RETENTION IN MALAYALAM LANGUAGE OF 

STANDA~D VII PUPILS. 
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1.3. DEFINITION OF KEY TERMS 

This section is aimed at defining the important terms used in the 

statement of the problem. 

1.3.1 INSTRUCTIONAL LEARNING STRATEGY 

Stones and Morris (1977) define Instructional Learning Strategy as a 

generalised plan for a lesson which includes structure, desired learning 

behaviour in terms of goals of instruction and an outline of planned tactics 

necessary to implement the strategy. In the present study it comprises 

Cooperative Learning and Conventional lecture Method of Teaching. 

Cooperative Learning Strategy is an Instructional Learning Strategy in 

which small teams each with students of different levels of ability, use a 

variety of learning activities to improve their understanding of a subject. Each 

member of a team is responsible not only for learning what is taught but also 

for helping team-mates learn, thus creating an atmosphere of achievement. 

The particular Cooperative Learning Strategy selected for the present 

study is Jigsaw-II Model (Slavin, 1980). In Jigsaw41 model, the whole class is 

divided into small groups and all students get a common narrative such as a 

book chapter or a short story. However, each member of the group is given a 

topic on which to become an expert. After a preliminary study of the topic, 

the students who have the same topic meet in expert groups and strengthen 

their learning. Then they return to their teams. Peer teaching takes place in 

turn. Thus all students learn the total topic. Then students take individual 

quizzes, which are formed into team scores and the highest scoring teams and 

individuals are appreciated. 
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Conventional lecture Method of Teaching refers to the teaching method 

followed by almost all teachers in Kerala state. In this method, teacher's 

lecture is the main activity, ie detailed oral explanation of the learning 

material takes place in the classroom. 

1.3.2 CLASSROOM ENVIRONMENT 

According to Hawes and Hawes, (1982) Classroom Environment is the 

totality of external surroundings including conditions, circumstances and 

events in education often considered the extent to which such surroundings 

facilitate learning. 

1.3.3. ACHIEVEMENT IN MALAYALAM LANGUAGE 

In the present study, Achievement in Malayalam Language is the 

accomplishment of proficiency of performance in a given skill or body of 

knowledge in Malayalam Language as measured by a standardised test. 

1.3.4. RETENTION 

Good (1973) describes Retention as the result of an excitation, 

experiences, of response occurring as a persisting after-effect, that may serve 

as the basis for future modification of response or experience; regards as one 

of the necessary factors in the determination of habit formation and memory. 

Deese and Hulse (1967) define Retention as the extent to which material 

originally learned is still retained. 

In the present study, Retention is considered as the amount of the 

learned material that can be correctly remembered after a fixed interval of 

time. 
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Retention can be categorised into two, short-term Retention and long- 

term Retention (Deese & Hulse, 1967). In short-term Retention, the Retention 

period will be a few seconds; in long-term Retention, it may be days, months 

or years. In the present study the long-term Retention is considered. The 

Retention interval was fixed for one month. 

A baseline should be needed from which to measure Retention (Deese 

& Hulse, 1967). The actual quantity of the learned material existed 

immediately after the learning is over can be considered as the baseline. In 

the present study, an Achievement test (Post test-I) was conducted 

(immediately after the completion of the treatment) for this purpose. After the 

Retention interval (one month), the same Achievement test (Post test-11) was 

conducted again, in which the subjects had to reproduce the learned material 

by recall, recognition and reconstruction. Thus the amount of learned material 

forgotten after one month was measured (Amount forgotten = Amount 

learned - Arnount retained - Deese & Hulse, 1967). The amount of Retention 

was calculated by subtracting the amount forgotten from the amount learned. 

1.3.5. STANDARD VII PUPILS 

The term standard V11 pupils is used in the study to denote pupils 

attending standard V11 in any of the recognised schools of Kerala state. 

1.4. VARIABLES 

The following Independent Variables, Dependent Variables and 

Control Variables were selected for the present study. 

1.4.1. INDEPENDENT VARIABLES 

The following are the Independent Variables selected for the study. 
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1.4.1.1. Instructional Learning Strategies (Cooperative Learning - 

Jigsaw I1 Model and Conventional lecture Method of Teaching) 

and 

1.4.1.2. Classroom Environment 

1.4.2. DEPENDENT VARIABLES 

Dependent Variables selected for the present study are the following. 

1.4.2.1. Achievement in Malayalam Language (Objectivewise scores in 

Knowledge, Comprehension, Application, Analysis, Synthesis 

and Evaluation and a Total score). 

1.4.2.2. Retention in Malayalam Language (Objectivewise scores in 

Knowledge, Comprehension, Application, Analysis, Synthesis 

and Evaluation and a Total score). 

1.4.3. CONTROL VARIABLES 

The following are the Control Variables selected for the study. 

1.4.3.1. Pre-experimental Status in terms of Achievement in Malayalam 

Language (Pretest score) 

1.4.3.2. Verbal Intelligence 

1.4.3.3. Non-verbal Intelligence 

1.5. OBJECTIVES 

The following are the objectives of the present study. 

1.5.1. To study whether there exists any difference or not in the mean 

Achievement scores (Objectivewise and Total score) of the Experimental 

and Control groups for the Total sample, Boys and Girls. 
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1.5.2. To study whether there exists any difference or not in the mean Gain 

scores of the Experimental and Control groups for the Total sample, 

Boys and Girls. 

1.5.3. To study whether there exists any difference or not in the mean 

Retention scores (Objectivewise and Total score) of the Experimental 

and Control groups for the Total sample, Boys and Girls. 

1.5.4. To study the effectiveness of Cooperative Learning Strategy over 

Conventional lecture Method of Teaching, if any, in terms of 

Achievement in Malayalam Language of standard V11 pupils. 

1.5.5. To study the effectiveness of Cooperative Learning Strategy over 

Conventional lecture Method of Teaching, if any, in terms of Retention 

in Malayalam Language of standard V11 pupils. 

1.5.6. To study the main effects of the Independent Variables (Instructional 

Learning Strategies and Classroom Environment) on Achievement in 

Malayalam Language (Objectivewise and Total score) of standard V11 

pupils for the Total sample, Boys and Girls. 

1.5.7. To study the interaction effect of the Independent Variables 

(Instructional Learning Strategies and Classroom Environment) on 

Achievement in Malayalam Language (Objectivewise and Total score) 

of standard V11 pupils for the Total sample, Boys and Girls. 

1.5.8. To study the main effects of the Independent Variables (Instructional 

Learning Strategies and Classroom Environment) on Retention in 

Malayalam Language (Objetivewise and Total score) of standard V11 

pupils for the Total sample, Boys and Girls. 
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1.5.9. To study the interaction effect of the Independent Variables 

(Instructions l Learning Strategies and Classroom Environment) on 

Retention in Malayalam Language (Objectivewise and Total score) of 

standard V11 pupils for the Total sample, Boys and Girls. 

1.6. HYPOTHESES 

The hypotheses tested in the present study are the following: 

1.6.1 There will be no sigmficant difference in the mean Achievement scores 

(Objectivewise and Total score) of the Experimental and Control groups 

for the Total sample, Boys and Girls. 

1.6.2. There will be no significant difference in the mean Gain scores of the 

Experimental and Control groups for the Total sample, Boys and Girls. 

1.6.3. There will be no significant difference in the mean Retention scores 

(Objectivewise and Total score) of the Experimental and Control groups 

for the Total sample, Boys and Girls. 

1.6.4. Pupils taught through Cooperative Learning Strategy will not differ 

sigmficantly from pupils taught through Conventional lecture Method 

of Teaching in terms of Achievement in Malayalam Language of 

standard V11 pupils. 

1.6.5. Pupils taught through Cooperative Learning Strategy will not differ 

significantly from pupils taught through Conventional lecture Method 

of Teaching in terms of Retention in Malayalam Language of standard 

V11 pupils. 
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1.6.6. There will be no sigruficant main effects of the Independent Variables 

(Instructional Learning Strategies and Classroom Environment) on 

Achievement in Malayalam Language (Objectivewise and Total score) 

of standard VII pupils for the Total sample, Boys and Girls. 

1.6.7. There will be no sigruficant interaction effect of the Independent 

Variables (Instructima l Learning Strategies and Classroom 

Environment) on Achievement in Malayalam Language (Objectivewise 

and Total score) of standard V11 pupils for the Total sample, Boys and 

Girls. 

1.6.8. There will be no sigruficant main effects of the Independent Variables 

(Instructional Learning Strategies and Classroom Environment) on 

Retention in Malayalam Language (Objectivewise and Total score) of 

standard VII pupils for the Total sample, Boys and Girls. 

1.6.9. There will be no sigruficant interaction effect of the Independent 

Variables (Instructional Learning Strategies and Classroom 

Environment) on Retention in Malayalam Language (Objectivewise 

and Total score) of standard VII pupils for the Total sample, Boys and 

Girls. 

1.7. METHODOLOGY 

Methodology of the present study is outlined briefly as the following. 

1.7.1. DESIGN OF THE STUDY 

The present study was conducted by employing the Experimental 

design. The particular design of the study is the Pretest-Posttest Equivalent- 

Groups Design. The Experimental group was taught through the Cooperative 



Learning Strategy and the Control group was taught through the 

Conventional lecture Method of Teaching. 

1.7.2. SAMPLE 

Two intact classroom groups of 50 standard V11 pupils each (Total 100 

pupils) from two schools in Palakkad district were selected as the sample. 

These two groups were equated with regard to some select variables. One of 

these groups (50 pupils) was treated as the Experimental group and the other 

(50 pupils) as the Control group. 

1.7.3. TOOLS USED FOR TREATMENT 

In the present study, the following tools were used for treatment. 

1.7.3.1. Lesson Transcripts for Cooperative Learning Strategy (Jigsaw-I1 

Model) 

Lesson Transcripts for Cooperative Learning Strategy (Jigsaw-I1 Model) 

were prepared by the investigator as per the suggestions of Aronson, et.a2. 

(1978) and Slavin (1980). Twenty seven Lesson Transcripts were prepared for 

twenty seven periods (each of 90 minutes duration). In each Lesson 

Transcript there are four consecutive phases. 

PhaseI. Formation of Base groups and the presentation of the goal as a 

group goal. 

PhaseZI. Formation of Expert groups to facilitate and encourage the 

sharing of materials. 

Phase m. Return to the Base group and peer teaching. 

Phase N. Reward the group for successful completion of the task. 
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1.7.3.2. Lesson Transcripts for Conventional Lecture Method of Teaching 

The investigator prepared Lesson Transcripts for teaching through the 

Conventional lecture Method, on the basis of principles of objective based 

instruction followed in almost all the primary schools in Kerala. Fiftyfour 

Lesson Transcripts were prepared for f&y four periods (each of 45 minutes 

duration) with a view to equalise the treatment duration. 

1.7.4. OTHER TOOLS USED 

Other tools used for the present study are the following. 

1.7.4.1. Classroom Environment Inventory (CEI) 

The Classroom Environment Inventory prepared by Pillai and Sunitha 

(1996) was used to measure pupils' perceptions of their Classroom 

Environment. 50 items (all are in the form of statements) have been included 

in the inventory. 

1.7.4.2. Verbal Group Test of Intelligence (VGTI) 

In the present study, the Control Variable, Verbal Intelligence was 

measured by the Verbal Group Test of Intelligence developed and 

standardised by Kumar, ef rzl. (1997). 

1.7.4.3. Standard Progressive Matrices Test (SPMT) 

The standard form of the Raven's Progressive Matrices Test (Raven, 

1958) was used to measure the Control Variable, Non-verbal Intelligence. The 

test consists of five subtests of twelve items each. It is a popular measure of 

the 'g' factor of intelligence. 
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1.7.4.4. Achievement Test in Malayalam Language (ATML) 

In order to determine the effectiveness of Instructional Learning 

Strategies (Cooperative and Conventional) an Achievement Test in 

Malayalam Language was prepared by the investigator on the topics selected 

for treatment. The present test is based on 'the Taxonomy of Educational 

Objectives suggested by Bloom (1979). This test was used to determine the 

Achievement as well as Retention in Malaylam Language. It was also used as 

the Pretest to measure the Control Variable, Pre-experimental Status in 

Achievement. 

1.7.4.5. General Data Sheet for Assessing Socio-Economic Status (SES) 

To measure the Socio-Economic Status (SES) of the sample of both the 

Experimental and Control groups, and thus to equate both the groups in terms 

of SES, a General Data Sheet was used. In the Data Sheet there are nine 

columns each for father and mother of the student through which information 

about their education, occupation and income can be collected. 

1.7.4.6. Classroom Interaction Rating Scale (CIRS) 

A Classroom Interaction Rating Scale was prepared to investigate the 

nature of classroom interaction under the Cooperative situation and the 

Conventional situation (Lecture Method). 

1.7.5. STATISTICAL TECHNIQUES 

The following statistical techniques were used for the analysis of data in 

the present study. 
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1.7.5.1. Mean Difference Analysis 

Test of Sigruficance of Difference between Means was used to compare 

the relevant variables between the Experimental and Control groups. This 

statistical technique was mainly employed to study whether the Experimental 

and Control groups differ in Achievement, Gain and Retention scores without 

controlling the effects of the Covariates. Mean Difference Analysis was also 

employed to equate the Experimental and Control groups with regard to the 

Pre-experimental Status, Verbal and Non-verbal Intelligence and Socio- 

Economic Status of the pupils. To compare the nature of interaction in the 

Cooperative and Conventional classrooms, this technique was resorted. 

1.7.5.2. Analysis of Covariance(ANC0VA) 

Two Factor ANCOVA employing three Covariates (separately and in 

combination) was used to control the effects of the Covariates viz., Pre- 

experimental Status of the pupils (Pre test score), Verbal Intelligence and Non- 

verbal Intelligence. This was done to confirm the effectiveness of cooperative 

Learning Sbategy (Jigsaw-I1 Model), if any, over the Conventional lecture 

Method of Teaching. 

1.7.5.3. Two-way Analysis of Variance (ANOVA) with 2x2 Factorial Design 

To study the main and interaction effects of the Independent Variables 

on the Dependent Variables, Two-way ANOVA with 2x2 Factorial design was 

used. In the 2x2 Factorial design, two levels of Instructional Learning 

Strategies (Cooperative Learning - Jigsaw I1 Model and Conventional lecture 

Method) and two levels of Classroom Environment (Above Average 

Classroom Environment - AACE and Below Average Classroom Environment 

- BACE) were utilised. 
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1.7.5.4. Scheff6 Test of Post-hoc Comparison 

Scheffe (1959) Test of Post-hoc Comparison was used to compare the 

criterion means of the Experimental and Control groups, to determine the 

group difference. 

1.8 SCOPE AND LIMITATIONS OF THE STUDY 

By the present study the investigator aimed at examining the influence 

of Instructional Learning Strategies (especially Cooperative Learning over 

Conventional lecture Method of Teaching) and Classroom Environment on 

Achievement and Retention in Malayalam Language of standard V11 pupils. 

Appropriate standardised tools with proven psychometric properties were 

used to collect the data. The sample was two intact class divisions of standard 

V11 pupils. The investigator hopes that the results of the study may help the 

teachers and other educationists to modlfy the teaching learning programme. 

But some limitations are anticipated by the investigator which are given 

as follows. 

1.8.1. The study was confined to a small sample of two intact class 

divisions of standard VII, as this was considered as the representative 

of primary school pupils. 

1.8.2. Although all of the Sociological Variables (such as Classroom 

Environment, School Environment and Home Environment) are 

important in students' learning, Classroom Environment only was 

selected as one of the Independent Variables. 

1.8.3. Only one among several Cooperative Learning Strategies (Jigsaw-I1 

Model) was experimented in the present study. 
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1.8.4. The study was limited to Malayalam Language only. 

1.8.5. The number of Independent Variables was limited to two only 

(Instructional Learning Strategies and Classroom Environment). 

1.8.6. Although there are several sophisticated Experimental Designs such 

as Multiple-Group Pretest-Post test Design, Multiple-Group Time 

Series Design, Regression Discontinuity Design, etc., the Pretest-Post 

test Equivalent-Groups Design was selected for the present study. 

1.8.7. The effectiveness of Cooperative Learning Strategy over 

Conventional lecture Method of Teaching was measured in terms of 

Academic Achievement and Retention only. Other aspects of 

learning (such as psychological development, social development 

etc.) were not considered. 

1.8.8. The statistical technique ANCOVA was employed only for the Total 

sample. The sub-samples such as Boys and Girls were not considered 

in ANCOVA. 

1.8.9. The whole ANCOVA process was done by controlling the effects of 

three Covariates separately and in combination of the three at a time. 

The combined effect of two covariates in turn were not considered in 

the ANCOVA process. 

1.8.10. The term used in the title, Instructional Learning Strategies is a very 

broad concept. But under this title, only two Instructional Learning 

Strategies (Cooperative Learning Strategy and Conventional lecture 

Method of Teaching) were experimented by the investigator. 
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1.9. ORGANISATION OF THE REPORT 

The organisation of the present research report is given as follows. 

Each chapter is explained in relevant sub-units. 

Chapter I INTRODUCTION 

A Brief Introduction of the Problem 
Need and Significance 
Statement of the Problem 
Definition of Key Terms 
Variables 
Objectives 
Hypotheses 
Methodology 
Scope and Limitations of the Study 
Organisation of the Report 

Chapter I1 REVIEW OF RELATED LITERATURE 
AND META ANALYSIS 

Theoretical Overview of the Variables 
Instructional Learning Strategies 
Classroom Environment 

Review of Related Studies 
Studies on Cooperative Learning and Achievement 
Studies on Cooperative Learning and Retention 
Studies on Classrobm Environment and Achievement 

Meta Analysis 

Chapter 111 METHODOLOGY 

Selection of Variables 
Objectives and Hypotheses 
Design of the Study 
Procedure 
Summary of Procedure 
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Chapter N 

Chapter V 

ANALYSIS 

Preliminary Analysis 
Important Statistical Properties 
Establishing the Equivalence of the Groups 
Investigation of Classroom Interaction 

Major Analysis 
Mean Difference Analysis 
Analysis of Covariance for Achievement and Retention 
Analysis of Variance for Achievement and Retention 

SUMMARY FINDINGS AND SUGGESTIONS 

Study in Retrospect 
Major Findings 
Tenability of Hypotheses 
Educational Implications of the Study 
Suggestions for Further Research 



REVIEW OF RELATED LITERATURE 
AND META ANALYSIS 

*:* Theoretical Overview of the 
Variables 

*:* Instructional Learning 
Strategies 

*3 Classroom Environment 
*:* Review of Related Studies 

*:* Studies on Cooperative 
Learning and Achievement 

*:* Studies on Cooperative 
Learning and Retention 

*:* Studies on Classroom 
Environment and Achievement 

*:* Meta Analysis 



2 REVIEW OF RELATED LITERATURE 
AND META ANALYSIS 

B y the present study, it is aimed at examining the influence of 

lizstructiona l Learning Strategies and Classroom Environment on 

Achievement and Retention in Malayalam Language of standard 

pupils. To get a theoretical understanding of the variables in the present 

study, the investigator made an attempt to review almost all the available 

studies in this area upto the year 2002. The review of literature is classified 

and presented under the following headings. 

2.1 THEORETICAL OVERVIEW OF THE VARIABLES 

2.1.1. INSTRUCTIONAL LEARNING STRATEGIES 

2.1.2. CLASSROOM ENVIRONMENT 

2.2. REVIEW OF RELATED STUDIES 

2.2.1. STUDIES ON COOPERATIVE LEARNING AND ACHIEVEMENT 

2.2.2. STUDIES ON COOPERATIVE LEARNING AND RETENTION 

2.2.3. STUDIES ON CLASSROOM ENVIRONMENT AND ACHIEVEMENT 

2.3. META ANALYSIS 

21. THEORETICAL OVERVIEW OF THE VARIABLES 

A theoretical overview regarding Instmctional Learning Strategies and 

Classroom Environment is presented in this section. 

2.1.1. INSTRUCTIONAL LEARNING STRATEGIES 

To present the theoretical idea of the term Inshuchonal Learning 
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Strategies, the investigator found it inevitable to describe certain related terms 

such as Teaching and Instruction; Methods, Models and Strategies of 

Teaching. In the educational context, educators, researchers and teachers are 

using these terms with interchangeable meaning. But a keen examination of 

the meanings will reveal the narrow difference between the terms in the 

context of application. In the following part of this section the investigator 

attempts to differentiate these terms. 

2.1.1.1. Teaching 

For every human being learning seems as natural and familiar as 

breathing or eating. It is a continuous, never-ending process that extends 

from the womb to the tomb. It is an active recognization of an existing pattern 

of meaning. It makes a change in our behaviour. Most of what we do or do 

not do is Influenced by what we learn and how we learn it. Learning, 

therefore, provides a key to the structure of human personality and 

behaviour. Even though, for sometimes, learning becomes problematic for the 

individual. In such situations the individual should be helped to overcome 

those problems. This help can be termed as Teaching. 

Teaching in the context of education is a social event in which human 

beings come to share meaning of experience. In the traditional concept, a 

teacher is an authority from whom the knowledge comes out and the learner 

receives it. But new knowledge alone will not change the meaning of 

experience or behaviour. For this, some work should be done to link the new 

body of knowledge with the existing experience. Hence knowledge given out 

in the form of bodies of knowledge is not the highly selected knowledge 

needed for teaching (Koushik & Sharma, 1997). 
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Teaching is a system of actions which induce learning. John Brubacher 

defines teaching as an arrangement and manipulation of situation in which 

there are gaps or obstructions which an individual will seek to overcome and 

from which he will learn in the course of doing so. 

The term teaching is originated from a Latin word Taikjon, the 

meaning is to show how? This is what the teacher in the classroom does. 

He/She has to show the students what the curricular materials are and how 

they are organised, how facts become concepts, laws and principles, how they 

are associated and dissociated. For this purpose, the teacher has to resort 

many materials, tactics and methods. This activity is the Teaching which 

ultimately aimed to create some kind of change in behaviour of the target 

persons - the students. This activity can be initiated and progressed toward 

the end results in a formal or informal set up. If it is in a formal set up, it is 

called as classroom Teaching. All the formal infra-structure is there - the 

classroom, the teacher, students, curriculum, syllabus, timetable and 

administrators etc. 

During the process of teaching either in a formal or informal set up, the 

end results viewed as the change of behaviour of the target group (probably 

students) in the positive appreciable direction. As a result of teaching the 

target group may or may not learn; may think or may not think; may do or 

may not do certain activities. Whatever it be the quality and quantity of this 

end result, knowledge (curricular materials in the case of classrooms) is 

transacted through the teacher to the target group (students in the case of 

classrooms). This explanation of Teaching is more explicit and all inclusive. It 

permits the accessory explanation as those who transact knowledge to a target 

group (to a single person also) became a Teacher and his/her activity to 
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transact the knowledge in Teaching. If this activity is looked through a 

pedagogic sense the meaning will be true. The meaning and activity of the 

term teaching thus elevated to a noble position as in an educational context, 

the whole classroom processes are generally delimited to a single term 

Teaching. 

The teacher whether in the formal or informal set up has the unlimited 

freedom to change his/her tactics to make the behaviour of the target group to 

change (Kumar & Bindhu, 2002). He/she can adapt any particular mixture or 

an amalgam of tactics. The ways and means are not so much structured and 

definite. According to the need of the situation the Teacher can change 

his/her methods. The importance is given to the end results. 

2.1.1.2. Instruction 

Instruction is often used synonymously with Teaching. But, like 

Teaching, Instruction is not having a wider, all inclusive meaning. It reflects 

its meaning in a limited way characterised by very specific behavioural 

patterns of the one who instructs. 

Instruction includes all the activities of Teaching and is carried on a 

very fonnal set up. In that sense Instruction has its own formal infrastructure. 

In the present context of discussion, it is performed in a classroom. The 

person who instruct the target group - the instructor - directs what to do or 

what not to do. This element of direction or command predominates in the act 

of instruction, delineate it from Teaching. Instruction includes teaching. The 

instructor organises the curricular materials and show the target group 

(students) how the materials are associated and how facts become concepts, 

laws, and principles. But this 'Show How' is carried out by an instructor 



through a very sequential and predetermined behavioural expressions, 

predominated by the tint of command and direction. Thus the instructor is 

able to elevate the target group to the position of predetermined behavioural 

acquisition in a very strict sense. All teaching is not instruction; but 

Instruction includes teaching. 

In instruction, the sequential and systematic activities adopted by the 

instructor is characterised by their definitness and pattern. The instructor 

instructs the target group through a definite plan of action other than in 

Teaching. Thus the instructor has limited freedom to switch over to a new 

technique. The end result of Instruction is the same as aimed by teaching. But 

the ways and means are having a slight difference. They are much more 

structured and definite than in Teaching. In Instruction, both the end results 

and the ways and means are equally important. This dual importance makes 

the act of Instruction more structured and definite (Kumar & Bindhu, 2002). 

Like the term Teaching and Instruction, at times educators, educational 

planners, policy makers and educational administrators synonymously use 

Teaching Methods and Teaching Strategies. The ways and means adopted by 

the teacher in the classroom to attain the desired end results are pedagogically 

known as Teaching Methods. But recently the term strategy is also used to 

denote the very same ways and means for student attainment in the 

classroom. So, a very clear demarcation is inevitable to understand the 

concepts of Teaching Methods and Teaching Strategies. 

2.1.1.3. Teaching Methods 

In the teaching learning process, teacher's knowledge about teaching is 

very important. It is as important as teacher's knowledge in the subject- 
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matter. A rational ordering and balancing of the teaching material and 

classroom activities in the light of the purpose of learning would help the 

teacher to make the material presentation effective. Such rational ordering 

can be called a method. 

A method cannot exists as a discrete entity, rather, it is a direct function 

of some factors such as educational purpose, subject-matter, the nature of the 

pupil, school policy, home background, past educational experience, teacher's 

beliefs about learning etc. Considering all these factors, a teacher can preplan 

his/her work in the classroom. Good (1973) defines teaching method as a 

standard procedure in the presentation of instructional material and the 

content of activities. The concept of Instructional Methods has a history of 

thousands of years (especially in India and Greece). Several kinds of teaching 

methods were developed so far. Some of them are Lecture method, Lecture- 

demonstration method, Question-answer method, Play-way method, Project 

method, Discussion method, etc. 

The purpose of adopting each and every method is very clear to 

educators and educational researchers. It is nothing but to create certain 

desirable change of behaviour in case of students through transaction of the 

school curriculum. This transaction is done in the classroom between the 

teacher and the taught through a series of planned activities performed by the 

teacher in the classroom. Those planned activities serve the teacher in the 

form of tactics to communicate the curriculum is the method of teaching. 

Method of Teaching creates only a kind of direct efiect on the target group. A 

direct effect is the effect of transacting the curricular materials (Teaching). It 

is the outcome of teaching pedagogically called by teachers as the learning 

achievement. To this learning achievement Psychologists give a more broad 
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explanation as the change of behaviour. In teaching methods, the main aspect 

is the way of transacting the content. 

All methods of teaching are flexible. At any point in the development 

of a curricular material, the teacher has the freedom to switchover to any other 

methods according to the need of the context of teaching (Kumar & Bindhu, 

2002). Teaching methods are built up on explicit theoretical foundations. But, 

recently research on teaching has shown more effective variations from the 

age old teaching methods as in the case of Models of Teaching and Strategies 

of Teaching. 

2.1.1.4. Models of Teaching 

Learning is purely individualistic. No teacher can teach his/her 

students. But, the students can learn. What the teacher does in the classroom 

is to direct and stimulate student learning and show the student how the 

materials are organised. What the students learn mainly depend on what 

they themselves do. Student learning is the performance of individualised 

tactics, techniques and strategies in learning. A model of teaching imparts 

those tactics, techniques and strategies to the students unlike the method of 

teaching. A model helps them to learn how to  learn and there b y  paving the 

way for dmelop themselves. A model of teaching is a plan or pattern of 

teaching that teachers use to design face to  face teaching in the class or 

tutorial settings and to shape instructional materials like books, films, tapes, 

programmes and the like ('Joyce & Weil, 1992). Teaching models are just 

instructional designs. They describe the process of specifying and producing 

particular environmental situations which cause the students to interact in 

such a way that specific change occurs in his behaviour. The main postulate 

of teaching model is that learning outcome can be classified into distinctive 
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categories and each objective can be achieved by generating specific 

situations. In a model only a suggested pattern is to be tried out. A single 

model of teaching normally includes a number of teaching strategies based 

upon different theoretical aspects of the psychology of learning. A model tells 

the teacher how to teach a curricular material using different strategies of 

instruction. The teacher will also get the clear idea of how students learn in 

accordance with the strategies used by the teacher. The end result of a model 

of teaching is not only the direct, academic effect in the form of student 

Achievement but also it will produce some kind of nurhrrant efSects - indirect 

effects upon the students mainly taken place in the affective domain (Kumar 

& Bindhu, 2002). 

A teaching model has a number of characteristics. These include the 

basic assumptions upon which the model is built-up such as creation of a 

learning environment, strong interaction between the teacher and the students 

and the planned use of appropriate strategies. It presents appropriate 

experience to the teacher and the taught. A model gives answers to the 

fundamental questions like, how does the teacher behave?, how the strategy 

is organised?, what is the nature of the teacher-pupil interaction? and what 

are the support materials? etc. A model of teaching is designed on the basis of 

individual difference in the process of learning. Generally a model of 

teaching encompasses the following fundamental characteristics. 

Syntax : It is the sequentially arranged teacher-student activities completed in 

different phases. 

Social system : It tells us the nature of teacher-pupil relationship. 
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Principles of reaction : This highlights the behaviour of the teacher towards 

the students. 

Support system : These are the materials and resources (human or non- 

human) used by the teacher to develop a model of teaching. 

Models of teaching aim at the total development of the learner. For this 

purpose a variety of models have been developed so far. Joyce and Weil 

(1992) have categorised these models into four families such as The Social 

Family, The Information-Processing Family, The Personal Family and The 

Behavioural System Family. 

2.1.1.5. Strategies of Teaching 

Strategy is relatively a new concept in education. Actually this term is 

used in the warfront with a view to take control over the target group. Each 

and every action is predetermined, practised and implemented effectively. 

Each and every step is strategic to win over the enemies and very crucial in 

the forward movement of the troops. Due to the peculiar characteristics of the 

term strategy, educationists and researchers, skillfully borrowed the term 

from the war persomels and used in the classroom transactions. As a result a 

fundamental change occurred with regard to Teaching Methods. 

To create desirable change of behaviour of the students in the 

classroom, all activities of the teacher are to be strategically designed with 

utmost precision and effectiveness. Methods of teaching is the general plan of 

action of the teacher. At the same time strateges of teaching is more clearcut 

specific, pre-planned activities which have very definite point of starting, 

progress and ending (Kumar & Bindhu, 2002). 
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In each Teaching Strategy a very strong theoretical footing is inevitable. 

The teacher's activities are designed on the basis of the strong theory 

developed out of continuous experiments. A teacher can practise one or more 

than one strategy at a time to produce desired, predetermined outcomes. 

In meaning, as well as in practice, Instructional Learning Strategies hold 

an additional dimension rather than Teaching Strategy. It includes 

instructional strategies as well as learning strategies adopted by the students. 

Stones and Morris (1977) defined Instructional Learning Strategy as a 

generalised plan for a lesson which includes structure, desired learner 

behaviour in terms of goals of instruction and an outline of planned tactics 

necessary to implement the strategy. Lesson strategy is a part of a large 

developmental scheme in the cum'culum 

Implementing Instructional-Learning Strategies in the classroom make 

the teachers to view and understand the classroom process from two 

dimensions: from their point of view how to teach; and from the perspective 

of students to learn how to learn. That is, the learners are instructed to learn 

how to learn. Preplanned situations are created purposefully in the classroom 

through which the learners are led to preplanned goals. Instructional 

Learning Strategies can be divided generally into two types. 

a. Autocratic Strategies 

These are traditional strategies of instruction, content oriented and 

teacher centered The teacher is the supreme authority in the class and he/she 

enjoys the freedom to take decisions against any issues and to implement. 

Students are passive learners. Imposing knowledge forcefully is done by the 

teacher while using the autocratic strategies. The strategy itself suppresses the 
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learner interest, attitudes and needs. These strategies mainly aimed for the 

cognitive and psychomotor development of the learner not for the 

development of affective characteristics. Lecture, Demonstration, Tutorials, 

Programmed Instruction and the like are some of the autocratic strategies. 

The Conventional lecture Method was selected as one of the Instructional 

Learning Strategies for the present experiment. 

b. Democratic Strategies 

As the name indicates, the strategies came under this category will 

have democratic characteristics. The teacher is not dominated. Teacher and 

students have equal importance. These strategies are pupil oriented and 

exclusively designated for the cognitive, aflective and psychomotor 

development of the learner. The role of the teacher and the learner is more 

specified and highlighted in most of the democratic strategies. Development 

of the constructive social capacity is the added quality of these type of 

strategies. Democratic strategies include Discussion, Discovery, Heurism, 

Project, Group tutorials, Brain storming, Role playing, Independent study, 

Sensitivity training, Cooperative procedures and Peer tutoring and the like. 

Teaching strategies can be planned for individual learning, small group 

learning and large group learning, each make a different assumption about 

the nature of the learners. For individual learning, strategies such as 

Programmed Instruction are adopted, for small-group learning, Cooperative 

Learning Strategies are used, and for large group learning, Conventional 

Teaching Strategies such as Lecture Method and Lecture-Demonstration 

Method are used. 

In the developed countries, during the last two or three decades, a new 

trend has been arised in the educational field, that is, a shift from the large 
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group learning and individual learning to the small group learning. Learning 

through small cooperative groups were promoted with a view to make use of 

the strong human instinct - to cooperate with others - in the learning process. 

Many Instructional Learning Strategies were developed for using in the small 

cooperative groups. These were generally called Cooperative Learning 

Strategies. 

2.1.1.6. Cooperative Learning 

The concept of Cooperative Learning refers to instructional methods 

and techniques inwhich students work in small groups (four to six members) 

and are rewarded in some way for performance as a group. Many studies in 

western countries revealed that using Cooperative Learning as an 

instructional strategy, teachers can overcome the major difficulties of the 

conventional methods of teaching. Cooperative Learning Strategy is based on 

the psychology of cooperation among students in the class. In Cooperative 

Learning, students are to work together for a common goal, motivating 

themselves by depending others, encouraging each others during the task of 

learning and by increasing positive contact among group members. 

Studies on small group methods of teaching have given special 

attention to cooperation as a necessary social condition for learning. Thus, in 

the 1980s small group methods of teaching got increased attention in 

developed countries. These are methods usually directed towards increasing 

cooperation in learning. Principles of cooperation have been applied for many 

years in industry, in military, sports and in other human endeavour. They 

have also been used in education for a long time, but their use has tended to 

be occasional and informal. Systematic Cooperative Learning programmes 

used as the principal means of delivering instructions were developed in the 
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early 1970s. The rationale for this new emphasis was on cooperation among 

the students in the classroom and a profound dissatisfaction with the 

traditional instructional system. 

The idea behind Cooperative Learning method is that when groups 

rather than individuals are rewarded, students will be motivated to help one 

another to master academic materials. Cooperative Learning methods have 

also been found to improve group relations in desegregated classrooms, 

acceptance of mainstreamed academically handicapped students by their 

classmates, development of student self-esteem and other affective outcomes. .) 
The theory on which Cooperative Learning methods are based is quite 

old and well established in social psychology. There is a basic relationship 

between cooperation and social perspective of the individual which has great 

deal of social psychological basis. Social perspective is the ability to put 

oneself in the place of others and understand their perspective on the 

situation. 

2.1.1.7. Why Cooperative Learning? 

All people are members of a number of small groups - the family, the 

office or department, the circle of friends at the club - and the membership of 

these groups is perhaps the single most important factor in human lives. 

Certainly it is through membership of these groups that human lives and 

attitudes are shaped and modlfied. People find it easier to see themselves as 

members of small groups of this kind than of society as a whole. 

The phenomenon explained earlier exists in the educational field also. 

Pollard, et al. (1994) argue for a balance between whole-class instruction and 

completely individualized work, ie learning through small cooperative 
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groups should be promoted. Johnson and Johnson (1998) are also of the same 

opinion, because according to them, scholarship and learning do not exist in 

isolation, they are products of a community and a culture characterised by 

mutual respect and trust. Johnson and Johnson (1998) have added that 

working cooperatively with peers, resolving conflicts constructively and 

internalizing prosocial values are experiences that all students need. 

Bacharach, et al. (1995) have identified that cooperative groups reflect the 

skills and attitudes, the children will need t o  contribute t o  society as adults. 

Moreover, plenty of research work have noted that Cooperative Learning 

Strategies ensure higher Academic Achievement (Slavin, 1990; Shacher & 

Sharan, 1994; Brauer, et  al., 1997; Golda, 1999; Bindhu, 1999 and Kumar & 

Hameed, 2000). 

But unfortunately, survey of studies evidence that teachers are 

presently overusing competition, possibly misusing the individualistic goal 

structure and underusing cooperation in their classrooms. 

2.1.1.8. Cooperative Learning and Traditional Instruction 

Learning can be structured competitively, so that students work 

against each other; individually so that students work alone; or cooperatively 

so that students work together to accomplish shared learning goals. 

Structuring situation competitively results in individual opposing each other's 

success. Structuring situation individualistically results in  no interaction 

among individuals and structuring situation cooperatively results in 

individuals promoting each other's success (Johnson & Johnson 1998), ie a 

negative interdependence exists when individuals work against each other, a 

neutral interdependence exists when individuals work alone and a positive 

interdependence exists when individuals work together. 
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In the traditional competitive classroom the purpose of learning process 

and its evaluation is to rank students from the 'best' to the 'worst'. In most of 

the classrooms a fairly stable pattern of Achievement exists so that the 

majority of students always lose and a few students always win. Thus a 

student may spend ten to twelve years in schools carrying the complex of a 

loser. It would lead to a sense of worthlessness, helplessness and 

incompetence. On the otherhand, when small cooperative groups are formed 

and utilised for learning, it can be found that almost all of the students take 

part in the activity for achieving the common goal (Sasidharan, 1997; Hameed, 

1997; Golda, 1999). 

Competition tends to discourage students from helping each other, 

where as cooperation encourage it (Slavin, 1990). The interaction in an 

authoritative or teacher dominated whole class apparoach is basically a one- 

way street from teacher to student. For the authoritative teacher, classroom 

success is often measured by the amount of notes the students take and by the 

ability to repeat and relate this material in subsequent examination (Vashist, 

1997). In Cooperative Learning, emphasis is given not only upon Academic 

Achievement but also upon social and psychological development (Benard, 

1990). l1 

For the development of language skills, classroom interaction is a must. 

But the traditional method makes no provision for active classroom 

interaction in which to use the language (Joseph, 1998). Meanwhile, student 

interaction is the basic principle of Cooperative Learning. So, Manarino- 

Leggett and Salomon (1990) describe Cooperative Learning as suitable for the 

language classroom. 
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Because of the popular criticism of competition and the dissatisfaction 

of teachers with the destructive effects of overusing competition, 

individualized instruction has been presented as the alternative. But all of 

the individualized approaches such as Programmed Learning, Contracting, 

Mastery Programmes and Tutorial Programmes, would require so much work 

from the teacher that it seems impossible to implement as a total or even, 

major approach to teaching. It takes a great deal of teacher time and effort to 

construct an individualized classroom. In Cooperative Learning the role of 

the teacher is that of a facilitator only. The students take responsibility for 

their own learning, the teacher load is minimised (Varaprasad, 1997). 

Under individualistic goal structure, little interaction will take place 

among students. Interpersonal and group skills will not be learned and 

utilized, student friendship and support system will be minimised and 

student loneliness and alienation will result. All the affective outcomes 

resulting from interaction with other students will be lost. Thus the process of 

learning creates new undesirable outcomes and consequences which may 

increase student dislike for schooling and student dissatisfaction with 

instruction. Moreover several studies throw light on the fact that 

individualised instruction will not increase the effectiveness of schooling 

(Fraser & Walberg, 1984; MC Donald, et al., 1987 and Felder, 1995). In 

Cooperative Learning, the students work in cooperative groups. Working 

with others especially with one's friends is obviously more attractive and 

effective to many than the loneliness of working in isolation. It can add a 

new dimension to work. The pupil enjoys it and it reduces the level of 

boredom. 

In the light of so many post studies conducted, Bennett and Dunne 

(1992) regard cooperative group work as an acceptable and manageable 
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compromise between whole - class work and wholly individualized work. 

The former is seen as unacceptable because it is undifferentiated, the latter is 

seen as unworkable because there are insufficient resources of time, materials 

and teaching staff to render this practicable. 

2.1.1.9. Essential Components of Cooperative Learning 

Cooperative Learning is more than just group work. According to Lee 

(1997) in  traditional group learnins students work in groups with no 

attention paid t o  group functioning, where as in Cooperative Learning, group 

work is carefully prepared, planned and monitored It is the instructional use 

of small groups so that students work together to maximise their own and 

each other's learning. 

Johnson, et al. (1993) describe, Positive interdependence, Face-to-face 

promotive interaction, Individual and group accountability, Interpersonal 

and small group skills and Group processing as five essential components of 

Cooperative Learning. These components are briefly described in this section. 

I. Positive Interdependence 

The first and most important element in structuring Cooperative 

Learning is positive interdependence. It is successfully structured when 

group members perceive that they are linked with each other in the way that 

one cannot succeed unless everyone succeeds. Group goals and tasks, 

therefore must be designed and communicated to students in ways that make 

them believe they sink or swim together. When positive interdependence is 

solidly structured it highlights that (a) each group member's eflorts are 

required and indispensable for group success and (b) each group member has a 

unique contribution to  make the joint eflort because of his or her resources or 
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role and task responsibilities. Doing so, creates a commitment to the success 

of group members as well as one's own and is the heart of Cooperative 

Learning. If there is no positive interdependence, there is no cooperation 

(Johnson & Johnson, 1998). 

11. Face-to-Face Promotive Interaction 

Students need to do real work together in which they promote each 

other's success by sharing resources and helping, supporting, encouraging 

and applauding each other's efforts to achime. There are important 

cognitive activities and interpersonal dynamics that can only occur when 

students promote each other's learning. This includes orally explaining how 

to solve problems, teaching one's knowledge to others, checking for 

understanding, discussing concepts being learned, and connecting present 

with past learning. Each of these activities can be structured into group task 

directions and procedures. Doing so helps to ensure that Cooperative 

Learning groups are both an academic support system (every student has 

someone who is committed to helping him or her learn) and a personal 

support system (every student has someone who is committed to him or her 

as a person). It is through promoting each other's learning face-to-face that 
jl 

members become personally committed' to each other as well as to their 

mutual goals. 

LZ1. Individual and Group Accountability 

Two levels of accountability should be structured into cooperative 

lessons. The group must be accountable for achieving its goals and each 

member must be accountable for contributing his or her share of work. 

Individual accountability exists when the performance of each individual is 
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assessed and the results are given back to the group and the individual in 

order to ascertain who needs more assistance, support and encouragement in 

learning. The purpose of Cooperative Learning groups is to make each 

member a stronger individual in his/her right. Students learn together so that 

they subsequently can gain greater individual competency. 

N. lntetpersonal and Small Group Skills 

The fourth basic element of Cooperative Learning is teaching students 

the required interpersonal and small group skills. Cooperative Learning is 

inherently more complex than competitive or individualistic learning, because 

students have to engage simultaneously in task work (learning academic 

subject matter) and team work (functioning effectively as a group). Social 

skills for effective cooperative work magically appear when cooperative 

lessons are employed. Instead, social skills must be taught to students just as 

purposefully and precisely as academic skills. Leadership, decision making, 

trust building, communication and conflict management skills empower 

students to manage both team-work and taskwork successfully. Since 

cooperation and conflict are inherently related (Johnson & Johnson, 1995), the 

procedures and skills for managing copflicts constructively are especially 

important for the long term success of learning groups. 

V. Group Processing 

Group processing exists when group members discuss how well they 

are achieving their goals and maintaining effective working relationships. 

Groups need to describe, what members actions are helpful and unhelpful 

and make decision about what behaviour to continue or change. Continuous 

improvement of the processes of learning results from the careful analysis of 
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how members are working together and determining how group effectiveness 

can be enhanced. 

2.1.1.10. Different Cooperative Learning Strategies 

Even if the ultimate aim is the same - to promote cooperation among 

students and thereby achieving better results - there are different types of 

Cooperative Learning Strategies. Some of them are briefly described in the 

following section. 

I. Learning Together (LT) 

Learning Together (LT), developed by Johnson and Johnson (1975) 

utilizes a Cooperative goal structure that requires mutual acceptance of 

common goal by group members and that minimizes individualistic striving. 

The two distinctive features of this method are; (a) Students are sensitized 

toward and receive training in human relation skills necessary for group 

functioning and (b) only one completed product or outcome is submitted from 

each working group and the participation of each group member in that 

product is expected. 

II. Group Investigation (GI) /I 

This Cooperative Learning Strategy was developed by Sharan and 

Sharan (1976). Two additional features that give the G1 approach 

distinctiveness among general Cooperative Learning Strategies are; (a) Each 

student group is expected to present a report, demonstration or display to the 

rest of the class and (b) in addition to the teacher's evaluation of group's 

work, students themselves are involved in assessment procedure either by 

direct comment on their peers by contributing questions to a common test or 

by self evaluation of their own. 



III. Student Team Learning 

Among different Cooperative Learning Techniques, Student Team 

Learning methods are the most extensively researched and widely used. 

Three of the Student Team Learning methods are now in widespread use. 

These are Jigsaw Learning I b 11, Teams-Games-Tournaments (TGT) and 

Student Teams Achievement Divisions ( S T . ) .  A fourth technique, Team 

Assisted Individualisation (TAT) has been developed recently. These 

methods are described in the following part. 

a) Jigsaw Learning - I 

In Jigsaw Learning, developed by Aronson, et al. (1978), a learning task 

is jigsawed or cut into pieces that when fitted together recrea,te the total 

picture. Each group of five or six students get a complete set of task sections 

and each student in the group takes the responsibility for one of these 

sections. After learning the sections of material, discussions take place in 

expert groups for strengthening learning. After discussion the members are 

returned to their base groups and tutor other members of the group and are 

tutored in turn by them. Tests are taken individually over the whole of the 

material. Individual grades are given to students after taking individual 

quizzes. 

b) Jigsaw - 17 

Slavin (1980) found the individual incentives in Jigsaw-I as a demerit, 

so that it would promote competition rather than cooperation. So he made a 

modification in Jigsaw-I and then incorporated it in the Student Team 

Learning Programme. In this method called Jigsaw-11, instead of each student 

having a unique section, all students read a common narrative, such as a book 
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chapter or a short story. However, each student is given a topic on which to 

become an expert. The students who have the same topic meet in expert 

groups and return to their teams. Then students take individual quizzes, 

which are formed into team scores and the highest scoring teams and 

individuals are recognised in a class news letter. 

c) Teams - Games - Tournaments (TGT) 

This strategy was developed by DeVries, et al. (1980). The procedure is 

identical to STAD in all respects except one. The testing is carried out in a 

game composed of three students, each drawn from a different original study 

team. The students ask questions to each other in turn. Points are awarded 

for correct answers. The earned points for each student are contributed to the 

total for the study team, and the team totals are compared competitively. 

d) Student Teams Achievement Divisions - STAD 

In STAD, developed by Slavin (1983a) classroom teams of four or five 

students study together, frequently quiz and tutor each other with specifically 

assigned material for the current topic. At designated times the students take 

individual tests, and each student on the basis of improvement from the 

previous test, contribute points to the stuby team total. Team totals are then 

tabulated and compared competitively with each other. 

e) Team Assisted Individualisation ( T . )  

Team Assisted Individualisation (TAI) is the most recent development 

of Student Team Learning methods (Slavin, et al., 1984). It is a combination of 

team learning and individualised instruction applied to the teaching of 

mathematics. Students follow a regular sequence of activities, involving 

reading an instruction sheet. Team-mates work in pairs, exchanging answer 



sheets and checking each other's skill sheets and checkouts. Students' test 

scores and the number of tests they can complete in a week go into team score 

and team members receive certificates for exceeding pre-test team standards. 

TA1 is unique among all Cooperative Learning methods in its use of 

individualised instead of class paced instruction (Slavin, 1985). 

W. Numbered Heads Together (NHV 

Numbered Heads Together is a recently developed Cooperative 

Learning Strategy. It was developed by Olsen and Kagan (1992). There are 

four steps in this strategy. (a) Each student in a group of four gets a number 1, 

2 , 3  or 4. (b) The teacher or a student asks a question based on the text, the 

class is reading. (c) All members in the group put their heads together to 

come up with an answer or answers and (d) The teacher calls a number from 

one to four. The person with that number answers for the group. 

V. Think Pair Share ( P S )  

Think Pair Share ('IFS) is a recent mode of Cooperative Learning 

developed by Andrini (1994). In this model, students pair with a partner to 

share their responses to a question. Students are then invited to share their 

responses with the whole class. There are h variety of ways to share, including 

stand up and share - everyone stands up and as each student responds he or 

she sits down. Any one with a similar response also sits down. It will 

continue until everyone is seated or do a quick whip through the class in 

which students respond quickly one right after another. 

W. Complex Instruction 0 

This Cooperative Learning Strategy was developed by Cohen (1998). 

The programme is a set of Cooperative Learning approaches focused on 



Review 45 

Spanish bilingual students. It provides students with a series of activity cards 

on English and Spanish, which direct them to do experiments, take 

measruements, solve problems and so on. Students work in small 

heterogeneous groups to do experiments and answer the questions intended 

to evoke high level thinking and build language fluency in first Spanish then 

English. Complex Instruction adds to a group structure, in which students 

take on specified roles and learn group process skills. It emphasises positive 

expectations for all students. 

VIT. Turn to  Your Neighbour (TMV) 

In the Cooperative Learning method, Turn to Your Neighbour, a 

student pairs up with another student to discuss an idea, to write or to draw 

as instructed by the teacher. They may be asked to share their work with the 

class. 

VIII. Pairs of Pairs (PP) 

In Pairs of Pairs students write out a list of responses to a statement 

such as all the states and their capitals they know. They first work in pairs and 

make one list. Two pairs get together and make a single combined list. All 

the members of the groups are responsible to know what is in the list. 
/I 

M. Inside-Outside Circle (IOC) 

In this Cooperative Learning method, students stand in pairs in two 

concentric circles. The inside circle faces out; the outside circle faces in. 

Students respond to teacher's questions as they rotate to each new partner. 

X. Other Cooperative Learning Methods 

There have been a few interesting studies on Cooperative Learning 

Methods other than the strategies described earlier. Starr and Schuerman 



(1974) used a relatively simple method in which groups of as many as eight 

students considered science questions and then reported back to the entire 

class. Wheeler (1977) developed a Cooperative Learning Technique in which 

students were assigned specific roles (such as co-ordination, recording etc.) 

within cooperative groups and worked on social studies inquiry activities to 

produce a single work book. The group, making the best workbook recieved a 

prize. Peterson, et al. (1980) also used a simple method in which students 

worked in four member groups. Group members completed their own work 

sheets with help from their group mates. No group rewards were given. 

2.1.2. CLASSROOM ENVIRONMENT 

Piaget (1973), the world famous developmental psychologist, 

hypothesized that children must have opportunities to interact with their 

environment in order to develop. Such interaction enables them to construct 

knowledge. Bronfenbrenner (1989) has viewed the environment as a nested 

system of interrelationships. Development is the result of the 

interrelationships of the individual with the community, the society and the 

world. Almost all of the educationists and psychologists have argued for 

providing proper Classroom Environment to the students for better academic 
l' 

development. Classroom as a learning c&mmunity, plays an important role in 

the process of learning. 

2.1.2.1. Definition and Concept of Classroom Environment 

The term Classroom Environment and Classroom Climate have been 

used synonymously as the idea contained in both are almost the same. Good 

(1973) defined Educational Environment as the sum total of physical, social, 

economical and mental factors that contribute to the total teaching learning 
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situations. Hawes and Hawes (1982) define Classroom Environment as the 

totality of external surroundings including conditions, circumstances and 

events in education offen considered for the extent to which such 

surroundings facilitate learning. 

It can be concluded from these definitions that Classroom Environment 

is visualized as a combination of physical facilities, psychological 

characteristics and Instructional activities of a classroom set up by teacher 

and students to contribute to a wholesome learning situation. 

2.1.2.2. Classroom Environment and Learning Process 

It is difficult to change the nature of a family, neighbourhood or city. It 

is less difficult to change the nature of the school experience. So a school 

community may be created to enhance the positive development of children 

and youth (Johnson & Johnson, 1998), ie a proper school environment 

particularly Classroom Environment should be provided for the good 

functioning of a learning system. The Classroom Environment depends not 

only upon the physical factors of the classroom, but on the social, emotional, 

educational and economical factors also. It also depends upon how the 

students and teachers perceive the clasroom situation for bringing about 

maximum interpersonal relationships and thereby creating an atmosphere for 

effective and efficient learning. 

Although the environment is important, it really has little to do with the 

traditional ideology or belief system (Bacharach, et al., 1995). So teachers 

have to change the ideology of the classroom from autocratic to democratic. 

Comor-Jacobs (1993) also requests the teachers to move from a teacher- 

centered to a learner-centered environment. An autocratic classroom is a 
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teacher-dominated one, in which the teacher decides on the attempt and 

imposes the goals of learning activities. Whereas in a democratic classroom 

there is a large degree of pennissiveness in the teacher-pupil and pupil-pupil 

relationships. Pupils are allowed to select the work project and they 

participate in deciding the teaching activities. They are not closely 

supervised, but are allowed to work independently. 

For maximum learning to take place, both structured curriculum and 

structured environment are needed (Marozas & May, 1988). To structure a 

favourable Classroom Environment, is a challenge for all teachers and it 

should be treated in the same manner. Teachers' method of handling the class 

is one of the main aspects of Classroom Environment. Evers (1999) pointed 

out that knowledgable teachers model and use guided practices to engage 

student interest, flexible grouping and balanced strategies and create a non- 

threatening, learning environment. Lacey (1991) pointed out that the ideal 

classroom in the regular school is designed to encourage student 

independence in learning with students able to retrieve their own resources 

from open shelves or cupboards and return when they have finished. 

As Patrick (1995) observes a democratic teacher must challenge 
/I 

students to take responsibility for achieving educational objectives, foster 

academic freedom by encouraging and protecting free and open expression of 

ideas, establish and apply rules fairly, and create a respemfirl atmosphere. 

Such a learning environment contributes not only for better Achievement but 

also for fostering democratic values and social skills that would help the 

student for their future life (Aulay, 1990; Pierce, 1994; Lowenthal & 

Lowenthal, 1995 and Hudley, 1998). 



It has been seen that proper Classroom Environment is very helpful for 

fostering achievement motivation. Klein, et al. (1998) observed that the 

presentation of inappropriate levels of task difficulty and a non-stimulating 

Classroom Environment has fostered IOW motivation. Learning is defined as 

the favourable change in behaviour. For this, a favourable atmosphere should 

be provided. Alteration of Classroom Environment is represented as the 

principal strategy for promoting student behaviour (Williams, 1999). 

Meece and MC Colskey (1997) argue that, by providing favourable 

Classroom Environment, teachers can make the students interested and 

engaged in the classrom activities. In short, a proper Classroom Environment, 

as MC Dermott (1995) has pointed out, meets the psychological needs of the 

students, empowers them to make choices about learning, eliminates fear of 

failure, allows students to establish their own standards of achievement and 

motivates them to participate in the learning process. 

2.1.2.3. Dimensions of Classroom Environment 

On the basis of several findings of the studies of Martin (1994), Harris 

(1995), Hodges and Wolf (1997) and Hudley (1998), it can be seen that there 

are several dimensions for Classroom l$vironment. These are Teacher- 

student interaction, Student-student interaction, Assessment reporting and 

cooperation with parents, Organization of the classroom, Classroom 

entertainments and Physical conditions. These different dimensions are 

briefly described in this section. 

a. Teacher - Student Interaction 

For developing a better Classroom Environment, a favourable and 

democratic relationship between the teacher and the student is essential. 



Review 50 

Patrick (1995) has pointed out that effective democratic teachers must foster 

academic freedom by encouraging and protecting free and open expression of 

ideas, establish and apply rules fairly and create a respectjid atmosphere. 

The teacher has to be seen as a family member of the students, so that students 

can freely interact with the teacher. Lack of participation and involvement of 

the teachers in the development and refinement of the teaching and learning 

materials, has led to a mechanical and purely matter-of-fact relationship 

between teachers and students (~nandak&hnan, 1998), ie teacherst 

interaction with the students depends upon their sincerity with the learning 

process. The amount of material (input) that a teacher presented to a pupil is 

directly related to the degree of warmth and friendliness that is established 

in the relationship between the teacher and the pupil. It also influences the 

degree to which the teacher will attempt to elicit responses from the pupils 

through questioning (out put) and the degree to which the teacher would 

supply the pupil with positive feed back through praise, acceptance of pupilst 

ideas and so on (Harris & Rosenthal, 1986). So the responsibility of a 

democratic teacher is to interact meaningfully with all of the students and 

help them to build a rapport with the teacher and the classmates and thus 

create a favourable environment that promotes learning. Teachers should 

care about justice in their classroom (Clarken, 1995), ie support, 

encouragement, protection for free opinion etc. should be given not only for 

high achieving pupils but for low achieving pupils also, and not considering 

the gender difference. It has been found that, favourable and smooth 

relationship with the teachers helped the students to build their own self 

esteem, which is highly affective to the total Classroom Environment. 

(Johnson, 1993 and Smith, 1997). It has also been found that a good teacher- 

student interaction contributed much to the social and Academic 
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Achievement of the students (Rogers, 1990; Mason, 1994; Fink & Carrasquillo, 

1994 and Hudley, 1998). 

b. Student - Student Interaction 

Learning is not possible without mutual interaction between the 

students. Johnson and Johnson (1998) identified that the school cannot be a 

learning community if students are isolated with no friends in the classroom. 

Friendship and belongingness among the students should be promoted in the 

classrooms, so that they can develop the basic social and academic skills. A 

homely environment can be created in the classroom by promoting student- 

student interaction. Kohn (1992) suggests that success in the work place 

includes teamwork, getting along with others and shared decision making. 

So teachers should provide opportunities to the students to mingle with each 

other, giving up the idea of traditional authoritative classrooms. Working 

cooperatively with peers, resolving conflicts constructively and internalising 

posocial values are experiences that all students need. Benard (1990) has 

identified the interaction among students as very essential for social 

development and satisfaction of basic human psychological needs. It 

provides a favourable social and psychological environment that enhances 

students' performance. Through interaction students' self-esteem is increased 

(Hodges & Wolf, 1997). All of the Cooperative Learning Strategies are based 

on the idea of peer- interaction It has been found that almost all of the 

Cooperative Learning Strategies are successful in promoting social, 

psychological and academic dmelopment (Benard, 1990; Felder, 1995; Gillies 

& Ashman, 19% and Leung & Chung, 1997). 

c. Assessment Reporting and Cooperation with Parents 

An able teacher assesses the development of the students and reports it 
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to students' parents continuously and seeks help for feed back. But how does 

it help to create a conducive Classroom Environment? The connection of the 

teacher with the parents of the students can influence the teacher-pupil 

interaction in a psychological perspective. By reporting assessment 

progression, by demanding responsibilities and by making use of them for 

feed back, a teacher can establish a continuous relationship with the parents 

This would help the teachers to know the family background of each and 

every student which enables the teachers to remould the existing expectations 

of the students. Thus, teacher-pupil relationship gets strengthened, which 

contributes much for Classroom Environment. In a psychological view, 

teacher-parent relationship enables the students to perceive the teacher as a 

family friend. This perception makes a favourable change in the student- 

teacher relationship. A number of educationists have demanded parent - 
involvement in the educational process (Ysseldyke & Christenson, 1993; 

Martin, 1994; Fourts, 1995 and Reyes, et al., 1999). 

d Classroom Organization 

Although teacher-pupil and pupil-pupil interactions are very much 

effective on Classroom Environment, it is not possible in a traditionally 

organized classroom A well organized classroom provides neat, orderly 

surroundings; a classroom library with book shelves and comfortable seating; 

a well-supplied writing centre and a colourful and attractive decor (Love, 

1995). For the functioning of the two types of interactions (teacher-student 

and student-student) there should be enough and comfortable space in the 

classroom for learner movement and learner interaction. Seating arrangement 

is very important in a classroom (Wheldall, et al., 1981) and it can create a 

friendly, genuine learning environment The seating arrangement needs to be 

organised so that everyone in the class can see everyone. 
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Harris (1995) has pointed out that a mood conducive to learning can be 

created by organising charts and posters (for eg: peace posters) in the 

classroom. In short, classroom organization can be considered as a strong 

component of Classroom Environment. 

e. Classroom Entertainments 

Opportunities for entertainments make the students interested in the 

classroom. For this, plenty of extra curricular activities can be planned and 

implemented in the classroom. Bohrer (1995) considers extra curricular 

activites as one among the basic areas through which teachers can influence 

to help students' experience success. Games, puzzles, stories, songs, art work 

experience etc., can be used as extra curricular activities which provide 

opportunities for entertainment and engagement. Reyes, et al. (1999) are of 

the opinion that the learning activity itself should provide the students with 

opportunity for entertainment. Most of the teachers have a negative or 

neutral attitude towards entertainment programmes. But research evidence 

shows that they have an important role in producing a proper Classroom 

Environment. 

f. Physical Conditions of the Classroom , 

Physical facilities influence students' perception of the classroom. 

Convenient seating and writing equipment, book shelves, blackboard, enough 

classroom space, drinking water facility, waste box, charts, maps and other 

gadgets etc. are all included in the physical facilities. These basic facilities are 

essential for the well-functioning of a classroom. An effective learning 

environment would provide these essential physical facilities to the students. 

Classroom size is another factor that determines the total learning 
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environment. A large classroom with large number of students and without 

sufficient classroom space may negatively affect the learning environment. 

Hunn-Sannito, et al. (2001) favour smaller class size with enough space. Love 

(1995) and Harris (1995) found that the use of learning aids such as posters, 

charts etc., can help the teacher create a mood or environment conducive to 

learning. Non attractive and poor physical condition would destroy students' 

interest and mood to learn. 

2.1.2.4. Measurement of Classroom Environment 

Classroom Environment can be studied from many angles including the 

consideration of pupil or teacher aflective factors like satisfaction, 

involvement, affiliation, competition, innovation, apathy, democracy etc. A 

number of instruments for assessing Classroom Environment/ Classroom 

Climate have been developed by various environment researchers and some 

of them are briefly described in the following section. 

a. Classroom Environment Scale (CES) 

The CES is a set of nine separate but somewhat similar instruments. It 

was developed by Moos and Trickett (1974). The final version of the CES 

contains nine scales with 10 items of True - False response format in each 

scale. Typical items in the CES are Task orientation, Teacher control and 

Innovation. The CES has been designed to measure both actual environment 

and preferred environment. The scoring direction is reversed for half of the 

items in each CES scale. 

b. Learning Environment Inventory (LED 

It is an instrument developed by Fraser, et al. (1982). So far the LE1 has 

been used only to measure actual environment, although there appears to be 
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no reason why LE1 items could not be used equally well as a basis for 

assessing preferred environment. The final version of the LE1 contains a total 

of 105 statements descriptive of typical school classes. The respondent 

expresses the degree of agreement with each statement on a four-point scale 

with response alternatives of Strongly disagree, Disagree, Agree and Strongly 

agree. Typical items contained in the LE1 are Cohesiverzess, Friction, Speed 

and Disorganisation. The scoring direction is reversed for negative items. 

c. My Class Inventory (MCI) 

Fraser, et al. (1982) developed MC1 specifically for primary school 

children. But it has been found to be very useful with junior high school 

students. It is a different form of LEI. Two point (Yes-No) response format is 

used for MCI. The recent version of MC1 contains 38 items. Typical items are 

Friction, Difficulty and Satisfaction. 

d College and University Classroom Environment Inventory (CUCEI) 

This instrument, developed by Fraser, et al. (1984) is intended for use in 

small groups (up to 30 students). The final form of the CUCEI contains 49 

items. Each item is responded using the four categories of Strongly agree, 

Agree, Disagree and Strongly disagree. The scoring direction is reversed for 

approximately half of the items in each scale. Typical items are Task 

orientation and Individualization. 

e. Individualized Classroom Environment Questionnaire (ICE@ 

ICEQ was developed by Fraser (1985). The final version of this 

instrument contains 50 items. Each item is responded on a five point scale 

with the alternatives of Almost never, Seldom, Sometimes, Offen and Very 

often. The scoring direction is reversed for many of the items. Typical items 
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are Participation, Independence and Differentiation. It has four separate 

forms which assess respectively student perception of actual environment, 

student perception of preferred environment, teacher perception of actual 

environment and teacher perception of preferred environment. 

f. Scale of Classroom Climate (SCC) 

This scale was constructed by Pillai and Santhakumari (1992). It was 

designed to collect data from secondary school students on various elements 

of classroom climate that affect the learning process. 

g. Classroom Environment Invento y (CEI) 

Another instrument, CEI has been prepared by Pillai and Sunitha (19%) 

based on My Class Inventory developed by Fraser, et  al. (1982). This is a 

refined instrument to collect data about primary school pupils' perception 

about their classroom environment. 

h Scale of Classroom Climate (SCC) 

Another SCC was developed by Usha and Sunitha (1997). It was 

framed to elicit secondary school pupils' perceptions on different elements of 

classroom climate. It includes 58 items related to various aspects of classroom 

climate. 

2.2. REVIEW OF RELATED STUDIES 

In this section, it is aimed at presenting the review of research findings 

and summarising literature which relates Cooperative Learning and 

Achievement and Classroom Environment and Achievement. The related 

studies are categorised into two and presented under the following headings. 



2.2.1. STUDIES ON COOPERATIVE LEARNING AND ACHIEVEMENT 

The survey of related literature during the period 1963-2002, exposed a 

number of studies on Cooperative Learning and its inconclusive effect on 

Academic Achievement. The relevant aspects of the studies relating to 

Cooperative Learning and Academic Achievement are classified as in the 

following. 

2.2.1.1. Studies Showing Achievement Benefits 

Studies showing Achievement benefits with Cooperative Learning are 

presented in this sub-section. 

In the study of Sharan (1980), it has been consistently demonstrated 

that Cooperative Learning facilitates Academic Achievement. 

Johnson, et al. (1981) found a generally positive efiect of Cooperative 

Learning approaches on studentsAchievement as illustrated by the findings of 

a very comprehensive meta-analysis involving 122 studies. 

Slavin's (1983a,b) review of studies of Cognitive Achievement, 

supports the efficacy of Cooperative Learning in that 63 percent of these 

studies favoured Cooperative methok, while only in one study, the result 

favoured the control group. 

. Fraser and Walberg (2984) give evidence from their studies that 

Cooperative Learning was more successful than either competitive or 

individualistic learning. 

McDonald, et al. (1987) found in their studies that Cooperative 

Learning was more effective than individual learning. 
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Slavin's (2987) research on Cooperative Learning has revealed that the 

individual can grow cognitively through Cooperative efforts. Multiage 

students spend a great deal of time working in Cooperative groups and have 

considerable opportunity to learn from each other. 

Angry (1990) reports a study in which samples were provided with 12 

weeks of lessons, activities and projects that were designed to increase their 

knowledge and increase and build positive communication skills, thereby 

enhancing ethnic relations among them. The outcomes of the study were very 

positive. 

Brickle (1990) used a variety of learning preferences such as 

Cooperative Learning, Socratic questioning and Computer-assisted 

instruction so as to improve interest and success in mathematics. The result 

showed that students' pe$omance was improved and the class attendance 

was increased 

Dunne and Bennett (1990) found that students of all abilities improved 

the skills of discussion, suggesting, concluding, testing inferring and 

reflecting when working in mixed-ability groups and that they improved in 

terms of both Cooperation and independence. 

Jackson (1990) put forth the following implications in the light of his 

study: (i) one-to-one tutoring, small groups, peer tutoring and Cooperative 

Learning are very successful (2) personal contact with the teacher and the 

subject is important. (3) students' confidence must be encouraged with 

explanations, honstrat ions ,  assistance and assurance. 

Lowman (1990) divided his students into two groups, asking one group 

to prepare and teach a body of material to the class, and the other to master 
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the information for test performance alone. When tested, the former group 

demonstrated much greater mastery of the material than did the students 

who had learned the material by more traditional techniques. 

A study by Seaman (1990) investigated the effect of the study skill 

strategies of concept mapping and Cooperative Learning on students' 

Academic Achievement. Forty, fifth grade students were placed in three 

groups: (1) Cooperative concept mapping group (2) a standard concept 

mapping group and (3) a control group. The students studied a science text 

and were later tested on their learning. Students in both concept mapping 

groups received higher scores on weekly vocabulay tests and the final unit 

test than did students in the control group. 

In the light of Slavin's (1990) research work, it was revealed that 

cognitive development and the use of critical thinking strategies were 

promoted through peer interaction and Cooperation. 

The result of the study of Wills (1990) revealed that the target group (in 

which Cooperative Learning was experimented) evidenced signficantly 

higher level of Achievement than the control group in vocabula y skills. 

In a study conducted by Fiedler-Brand, et al. (1992), it was found that 

providing heterogeneously grouped Cooperative Learning experience is most 

effective for serving all students, including the Hted. 

In the light of a project conducted among 24 grade 11 basic U.S. history 

students in a growing, middle class, suburban community in northern Illinois, 

Ellett (1994) recommends Cooperative Learning as a solution strategy to  

improve Academic Achievement. 
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Cooperative Learning techniques used by Keeler (2994) proved that 

they were efJective in improving student performance in  a freshman level 

statistics course. 

In the light of their study, Kumar and Rai (2994), suggest Cooperative 

Learning as a better strategy for Achieving more. 

Shacher and Sharan (1994) found in their study that Cooperative 

Learning was more effective than whole class instruction. 

Cooperative home work, cooperative quizzes, electronic-mail 

communication and open office hours were used by Dougherty (1995) with a 

view to improve student performance, retention and attitudes in general 

chemistry. As the result student Achievement was improved. 

As part of an ongoing longitudinal study Felder (1995) taught five 

chemical engineering courses in consecutive semesters to a cohort of students, 

using Cooperative Learning and other instructional methods designed to 

address a broad spectrum of learning styles. The results suggest that active 

and Cooperative Learning methods facilitate both learning and a variety of 

interpersonal and thinking skills. 
(( 

A Cooperative Learning Strategy was experimented by Keeler and 

Anson (1995) in a college computer skills lab course. The results indicated that 

this Cooperative Learning Strategy improved students' Academic 

Achievement when compared to  traditional individual lea ing. fft 
Lurie and Ovrebo (1995) describe the content and instructional 

techniques used in a college course on program evaluation. They discuss the 

use of Cooperative Learning Methods and field work as Instructional 
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Strategies and maintain that students evaluations indicate the course 

Achieved its objectives. 

Stevens and Slavin (1995) made a study inorder to find out the 

effectiveness of a Cooperative Learning Approach on academically 

handicapped and non-handicapped students. The reading and writing skills 

of the students (of both category) were found to increase. 

A Newzealand study by Townsend and Hicks (1995) examined the 

relationship between Form Two students' (n=162) academic task values in two 

school subjects, mathematics and language, and their perceptions of social 

satisfaction in classroom using a Cooperative goals structure. It was found 

that task values for engagement in  mathematics and language activities were 

higher, and perceived costs lower, in classrooms using a Cooperative goal 

structure. 

Brush (1996) conducted a study on integrated learning system and 

found Cooperative Learning a better strategy for enective learning. 

A sample consisting of 192 sixth graders participated in a study 

conducted by GiZlies and Ashman (1996) that compared the effects on 

behaviour and achievement of Cooperative Learning with group members 

trained to facilitate each other's learning and Cooperative Learning in which 

members did not receive such training. Training resulted in positive enects 

on Achievement and behaviour. 

A three - year project conducted by Hill (1996) proved that students 

taught through Cooperative Learning, demonstrated sigmficant gains in 

Achievement and critical thinking skills, teamwork skills and sense of 

cornnsunication. 
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Xin 0996) conducted a research project to find out the effects of 

computer-assisted Cooperative Learning in mathematics instruction within 

integrated classrooms for 118 third - graders (25 with learning disabilities) 

and 92 fourth - graders (16 with learning disabilities). Results showed that the 

Cooperative Learning group's scores on maths Achievement were statistically 

higher than those of the whole-class learning group. 

In an action research project, conducted by Brauer, e t  al. (l997), 

Cooperative Learning Strategies were used to enhance student engagement, 

active listening, turn-taking, appropriate behaviour and voice volume, and 

use of 'happy' talk. Findings indicated an increase in student critical thinking 

skills, an improvement in intetpersonal skills, and an increase in the use of 

conflict resolution skills. 

Hameed (1997) conducted an experimental study on a sample of 80 

students of standard V11 from two upper primary schools in Kerala state. The 

investigator found Cooperative Learning was a better strategy than 

ConventionaZ Method of Teaching for social science. 

Hodges and WoIf (1997) conducted an action research project for 

increasing student self-esteem through, a caring and positive classroom 

environment incorporating Cooperative Learning and the use of praise and 

rewards. Post intervention data indicated an increase in positive self-esteem 

greater student engagement and increased Achievement levels. 

Leung and Chung (1997) investigated the effect of Cooperative 

Learning on student Achievement in an educational technology course in an 

initial Teacher Training Programme. The Cooperative Learning Strategy was 

compared with the traditional whole-class direct-instruction approach. 



Results indicated that the Cooperative Learning Strategy had a positive 

eflect. 

In an experimental study, done with a sample of 110 students from two 

upper primary schools in Palakkad district, Sasidharan (1997) found that 

pupils taught through Cooperative Learning Strategy acquired higher 

Achievement in Malayalam Language than pupils taught through 

Conventional Method of Teaching. 

I 
\'Geiss and Mayer (1998) report a research programme that was 

intended for improving listening skills, lack of which interferes with second 

language acquisition. The targeted population was first and second year 

Spanish students in one middle school and one high school. Cooperative 

group discussions, as a teacher strategy were implemented. The results 

indicated improved student listening skills and understanding of content. 

A program, reported by Klein, et aL (1998), was implemented to 

increase class Achievement by raising the motivational level of adolescents. 

The targeted population consisted of high school mathematics students from 

a metropolitan area located in central Illinois. The post intervention data 

indicated that Cooperative Learning qnd multiple intelligence activities 

enhanced students' motivation for learning mathematics and thereby 

Achievement. 

b Bindhu (1999) conducted a study in order to find out the interaction 

effect of Cooperative Learning, peer teaching and cognitive entry behaviour of 

standard V1 pupils on Achievement in Malayalam Language skills. In the 

results, a positive relationship was found between Cooperative Learning 

Strategy and Achievement in Ma lay alum Language skills. 



Golda (1999) conducted a study to find out the effectiveness of 

Cooperative Learning Strategy over Traditional Method of Teaching English 

Language in standard V111 pupils. It was found in the result that Cooperative 

Learning Strategy was more efsective than traditional method of learning. 

A year-long school-based study, conducted by Lee, et al. (1999) in 

Singapore investigated the effects of the use of Cooperative Learning in 

elementary social studies classrooms on social studies Achievement. Results 

indicated that lower ability pupils benefited the most from the use of 

Cooperative Learning on social studies lessons. These students had better 

social studies test scores than the control class and did just as well as the high 

ability pupils on the recall items of the test. 

JAn action research project conducted by DeKeyrel, et al. (2000) sought 

to improve student motivation inorder to increase academic performance 

among eighth graders in an urban community. A variety of Cooperative 

Learning and social skill activities were incorporated in the intervention. The 

post intervention data indicated an overall improvement in many areas 

including Academic Achievement. 

./A research work by Holliday (2P00) aimed at contributing to the 

literature on Cooperative Learning, especially Jigsaw-I1 at the secondary level. 

The research also represents a continuation of research conducted on Jigsaw-I1 

and 111, subsequently leading to the development of Jigsaw-IV as a 

Cooperative Learning Strategy. Subjects in all the three researches were 100 

ninth-grade geography students. The findings suggested that Jigsaw-W 

answered the concerns of students and teachers using Jigsaw-LT and had a 

positive impact on students' Academic Achievement. 
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An action research project conducted by Janes, et al. (2000) examined 

the impact of a multifaceted intervention on student motivation and 

Achievement. The sample was second and third graders from three schools. 

The 12-week intervention was comprised of three elements including 

Cooperative Learning. The participating teachers concluded that Cooperative 

Learning and engaged learning were used together to  successfully increase 

student motivation and Achievement. 

Mahenthiran and Rouse (2000) studied whether the performance and 

attitudes of students could be improved by giving them some control over the 

group selection process in Cooperative Learning. The results with 110 college 

students showed that students' attitudes toward the Cooperative Learning 

Experience were better and their grades were higher. 

J Bartscher, e t  al. (2001) conducted a study which describes a program 

for students in the target, fourth, seventh and eighth grades who exhibit low 

Achievement in writing. The solution strategy involved Cooperative 

Learning, journalizing and creative writing. The results showed an 

improvement in  writing. 

Inorder to increase motivation in, fifth-grade social studies students, 

Cawoll and Leander (2001) conducted an action research project. Two 

categories of intervention including Cooperative Learning were implemented. 

The post-intervention data indicated an i m p r m m m t  in student motivation, 

attitudes and academic performance. 

A project was created by Copeland, et al. (2001) for seventh and eighth 

grade students to improve their academic success. Interventions consisted of 

instruction in Cooperative Learning activities and the results suggested that 
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classroom strategies and combined eflorts of teachers helped t o  improve both 

students' motivation and Academic Achievement. 

Fuller (2001) examined the effectiveness of the Partners Advancing the 

Learning of Maths and Science (PALMS) educational model for teachers. The 

PALMS model was based on Cooperative Learning and used student 

research, primary resources, critical thinking, ongoing assessment, student 

presentations and comprehensive, standards-based state testing. The data 

from this study indicated that active training events significantly influenced 

the willingness of teachers to  use PALMS, and students enjoyed substantial 

educational benefits of the model. 

Ghaith (2001) investigated the perceptions of the Cooperative Learning 

experience of a group of Lebanese middle school learners who studied the 

rules and mechanics of English as a foreign language, according to the 

dynamic of the Student-Teams-Achievement Divisions (STAD) Cooperative 

Strategy. The results indicated that learners were generally positive about 

their experience. 

A ~ o l d b ~  et al. (2001) used Cooperative Learning Strategies to increase 

high school and middle school students' motivation for doing well in school. 

The targeted population consisted of middle school students in physical 

education and science classes, and high school students in science, technology 

and special education classes. The results indicated that Cooperative 

Learning improved student motivation and Academic Achievement. 

h e  use of Cooperative Learning in a middle school computer 

laboratory was studied by Holliday (2001). In this study, four heterogeneous 

groups were formed from 52 students, with male and female partners in each 
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group. There was found a significant positive relationship between 

Cooperative Learning and Stutkmts' Academic Achievement. 

Kumar and Hameed (2003) report a study in which 40 standard V11 

pupils were taught through Learning Together Model of Cooperative 

Strategy. The post test scores were compared with that of another 40 pupils 

who were taught through Conventional Method of Teaching. Higher 

Achievement was obsemed with pupils taught through Cooperative Learning 

Strategy. 

Krank and Moon (2001) applied Instructional Strategies derived from 

the concept of mastery learning and Cooperative Learning to 104 

undergraduate social science students enrolled in three sections of a required 

course and found significant eflects for the combined maste@Cooperative 

Learning condition when compared to  mastery learning alone. 

Kumar and Bindhu (2002) report an experiment in which a sample of 

100 standard V1 pupils were utilised to study the relative effectiveness of 

Cooperative Learning Strategy and Conventional Method of Teaching on 

Achievement in Malayalam Language skills. Cooperative Learning Strategy 

was found more effective than the control treatment. 
jl 

On the basis of a review of several past studies, Kumar and Bindhu 

(2 002)"suggest that Cooperative Learning Strategies are more enective than 

the Conventional Teaching Methods with regard to  Academic Achievement 

and social and psychological development. 

2.2.1.2. Studies Showing No Achievement Benefits 

Some of the studies relating to Cooperative Learning and Achievement 

do not show any Achievement benefits. They are presented in this part of the 

review. 
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Miller and Hamblin (1963) conducted experimental studies on learning 

strategies and found no Achievement benefits for Cooperation when 

compared with individualistic and competitive learning strategies. 

A series of studies conducted by Haines and MC Keachie (1967) have 

found that while daily performance is superior under a Cooperative goal 

structure there are no significant digerences on examination perjomance 

among individuals who studied in  a competitive or Cooperative group. 

The studies of Julian and Pewy (1967) and Cliflor4 (197l) indicate 

that competition may be superior to  Cooperative or individualistic goal 

structures when the task is a simple drill activity or when sheer quantity of 

work is desired on mechanical or skill-oriented task that requires little if any 

help from another person. 

Several lengtluer studies of 'pure' Cooperation that lasted for two to ten 

weeks, conducted by Wheeler and Ryan (1973) on elementary school 

students, found no Achievement benefits for Cooperation compared with 

individualistic or t'raditionally taught control classes. 

One of the studies of cognitive Achievement conducted by Slavin 

(l983a) favoured the control group rather Than Cooperative Learning group. 

A study by Hythecker, et al. (1984) indicated that students who were 

taught a Learning Strategy (net working) by interacting with both a micro 

computer and a Cooperating partner performed significantly worse than 

students who received the same training individually. 

Despite most of other research works indicating the superiority of 

Cooperative Learning over competitive methods, Okebukola (2984) found in 

a Nigerian study that students did equally as well under Cooperative and 
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competitive conditions so long as students were placed in a learning setting 

which matched their preferences. 

Slavin (1985) summarised some studies and found Learning Together 

Model (One among Cooperative Learning Strategies) as equal t o  the control 

group in Achievement effects and lower than the control group in another. 

In two studies of Malouf (1990), 36 junior high students and 66 

intermediate-level students with mild disabilities worked together to 

complete computerised instructional activities on capitalization and 

punctuation. The intervention produced sigiuficant increase in behaviour 

that was positively related to learning but did not produce significant 

increase in learning. 

Achievement difference between sixth grade boys and girls in 

individualistic and Cooperative Learning situations was studied by Petersen 

(1991). Found no difference in  Achievement between individualistic and 

Cooperative Learning situations. 

The effectiveness of small-group Cooperative Learning and a more 

teacher-centered instructional style on student performance in mathematics 

was studied by Urion and Davidson (1992). The sample was junior high 
/I 

school and college students. No significant diflerence in  performance was 

found between the small group-class and the teacher-centered class. 

A study conducted by Pisani (2994) examined the effects of 

Coopeative Learnig Environment on Academic Achievement and persistence 

by examining the precursory measure of student involvement. A sample of 68 

freshmen from the 1992 entering class at the University of Illinois were used. 

The findings suggests that the positive influence of Cooperative Learning 

Environment is cam'ed into student involvement and not into other areas. 
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Fourts (1995) reports a study which was conducted in two schools, one 

focusing on the area of Health Science Studies (HSS) the second focusing on 

the International Business and Global Studies (IBGS). Both schools feature an 

integrated curriculum, Cooperative Learning, the direct application of 

learning to life situations, flexible scheduling, cohort learning and alternative 

assessment strategies. The result indicated that First Year participation in 

both schools did not translate into higher grades. 

Four instruction conditions were compared by Laney (1996) with 121 

first and second graders. The four different conditions were Cooperative 

Learning, mastery learning, cooperative-mastery learning and a control 

treatment. A Post-test revealed that Cooperative-mastery method was more 

eflective in promoting student learning than the Cooperative Learning alone 

and other methods. 

In a study reported by Abu and Flowers (1997), high school home 

economic students were taught by a nutrition unit (91 using Cooperative 

Learning and 106 controls). The results showed no diflerence in Achievement 

or attitudes. 

Preferences for competitive and Cooperative Learning were explored by 

Feldhusen, et al. (2000) in 176 gifted students (ages 9-17). They found 

competition as an energizing factor for better learning. 

In a study conducted by Krank and Moon (2001), 104 under graduate 

social science students enrolled in three learning conditions such as mastery 

learning condition, Cooperative Learning condition and combined mastery/ 

cooperative learning condition. In the results, combined mast&cooperative 

learning condition was found more eflective than mastery learning alone or , 

Cooperative Learning alone. 
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2.2.1.3. Summary of Studies on Cooperative Learning and Achievement 

Studies reviewed on Cooperative Learning and Achievement during 

the period from 1963 to 2002 are summarised as follows to get a whole picture 

in a nutshell. 

Year 

1980 

1981 

1983 

1984 

1987 

1987 

1990 

1990 

1990 

1990 

1990 

1990 

1990 

1990 

Author 

Sharan 

Johnson, et al. 

Slavin 

Fraser and 
Walberg 

McDonald, et al. 

Slavin 

Angry 

Brickle 

Dunneand 
1 Bennett 

Jackson 

Lowman 

Seaman 

Slavin 

Wills 

Result 

Facilitates Academic Achievement 

Positive effect on Achievement 

Favoured Cooperative methods 

More successful than competition and 
individualization 

Cooperative Learning was more effective than 
individual learning 

Individuals can grow cognitively through 
Cooperative efforts 

The outcomes of the study were very positive 

Students' performance was improved 

i 
Positive relationship between the variables 

Signhcant psitive effect 

Much greater mastery of the material than the 
traditional techniques 

The variables were positively correlated 

Critical thinking strategies were promoted through 
peer interaction and cooperation 

Sigruhcantly higher level of Achievement than the 
control group 
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1992 

1994 

1994 

1994 

1994 

1995 

1995 

1995 

1995 

1995 

1995 

1996 

1996 

1996 

1996 

1997 

Fiedler-Brand, 
ef al. 

Ellett 

Keeler 

Kumar and Rai 

Shacher and 
Shar an 

Dougherty 

Felder 

Keeler and 
Anson 

Lurie and 
Ovrebo 

Stevens and 
Slavin 

Townsend and 
Hicks 

Bmsh 

Gillies and 
Ashman 

Hill 

Xin 

Brauer, et al. 

Heterogeneously grouped Cooperative Learning 
experience was most effective 

Cooperative Learning is a solution strategy to 
improve Academic Achievement 

Effective in improving student performance 

Cooperative Learning is a better strategy for 
achieving more 

Cooperative Learning was more effective than the 
whole class instruction 

Student Achievement was improved 

Cooperative Learning methods facilitate both 
learning and interpersonal skills 

Cooperative Learning Strategy improved students' 
Academic Achievement 

Sigruficant positive effect 

Reading and writing skills of the students were 
found to increase 

Achievement benefits for Cooperation 

Cooperative Learning is a better strategy for 
effective learning 

Positive effects on Achievement and behaviour 

Gains in Achievement 

Achievement was statistically higher 

The variables were positively correlated 
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1997 

1997 

1997 

1997 

1998 

1998 

1999 

1999 

1 1999 

2000 

2000 

2000 

2000 

2001 

2001 

2001 

Hameed 

Hodges and 
Wolf 

Leung and 
Chung 

Sasidharan 

Geiss and 
May er 

Klein, e t  al. 

Bindhu 

Golda 

Lee, et  al. 

DeKeyrel, et  al. 

Holliday 

Janes, e t  al. 

Mahenthiran 
and Rouse 

Bartscher, e t  al. 

Carroll and 
Leander 

Copeland, et  al. 

Cooperative Learning was a better strategy than 
Conventional Method of Teaching 

Greater student engagement and increased 
Achievement 

Cooperative Learning Strategy had a positive effect 

Pupils taught through Cooperative Learning 
Strategy acquired higher Achievement than the 
control group 

Improved student listening skills and 
understanding of content 

Enhanced students' motivation and thereby 
Achievement 

Positive relationship between the variables 

Cooperative Learning Strategy was more effective 
than the Traditional method 

Lower ability pupils benefitted the most from the 
use of Cooperative Learning 

An overall improvement in many areas including 
Achievement 

Had a positive impact on students' Achievement 

Successfully increased student Achievement 

Student's grades were higher 

The sample showed an improvement in writing 

An improvement in student motivation, attitudes 
and academic performance 

Improved both students' motivation and Academic 
Achievement 
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2001 

2001 

2001 

2001 

2001 

2001 

2002 

I 

2002 

1963 
1 

/ 1967 

l 
1967, 
1971 

1973 

1983 

1984 

1984 

1985 

Fuller 

Ghaith 

Goldberg, et al. 

Holliday 

Kumar and 
Hameed 

Krank and 
Moon 

Kumar and 
Bindhu 

Kumar and 
Bindhu 

Miller and 
Hamblin 

Haines and 
MC Keachie 

Julian and 
Perry; Clifford 

Wheeler and 
Ryan (1973) 

Slavin 

Hythecker, et al. 

Okebukola 

Slavin 

The variables were positively correlated 

Learners were generally positive about their 
experience 

Cooperative Learning improved student 
Achievement 

Sigruficant positive relationship between the 
variables 

Higher Achievement was observed with pupils 
taught through Cooperative Learning Strategy 

Sigruficant positive effect on Achievement 

Cooperative Learning Strategy was found more 
effective than the control treatment 

Cooperative Learning Strategies are more effective 
than the Conventional Teaching Methods 

No Achievement benefits for Cooperation 

No sigmficant difference in Achievement when 
compared to the control group 

Competition may be superior to Cooperative goal 
structure 

No ~chievement benefits for Cooperation when 
compared to the control treatment 

Favoured the control group rather than Cooperative 
Learning group. 

Performance was sigmficantly worse 

No Achievement benefits 

Student performance was equal to that of the 
control group 
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2.2.2. STUDIES ON COOPERATIVE LEARNING AND RETENTION 

1990 

1991 

1992 

1994 

1995 

1996 

1997 

2000 

2001 

Research findings that relate Cooperative Learning and Retention (from 

the year 1990 to 2002) are presented in thiq section. 

2.2.2.1. Studies Showing Retention Benefits 

Malouf 

Petersen 

Urion and 
Davidson 

Pisani 

Fourts 

Laney 

Abuand 
Flowers 

Feldhusen, et al. 

Krank and 
Moon 

The reviewed research findings, showing positive relationship between 

Cooperative Learning and Retention are presented as follows. 

Did not produce sigmficant increase in learning 

No difference in Achievement between the 
individualistic and Cooperative Learning situations. 

No sigruficant difference in performance when 
compared to the control treatment 

Cooperative Learning Environment was carried into 
student involvement and not into other areas 

Did not translate into higher grades 

No Achievement benefits 

No difference in Achievement 

Competition was an energizing factor for better 
learning 

Combined mastery/cooperative learning condition 
was found more effective than Cooperative 
Learning alone 

Two experiments by O'Donnell(1990) examined Cooperative Learning, 

effects of learning about equipment in advance, and Retention of information 

over six weeks. The results from 114 undergraduates support positive efsects 

of Cooperative Learning. 
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Petersen (1991) conducted a study concerning achievement difference 

between sixth grade boys and girls in individualistic and Cooperative 

Learning situations. It was found that Cooperative Learning produced greater 

Retention. 

An action research experiment by Miller (1992), compared the 

individualistic and Cooperative Learning results in two seventh grade 

classrooms. It was found that Retention scores slightly favoured the 

Cooperative Learning method. 

Urion and Davidson (1992) report the results of five contrasts between 

small-group Cooperative Learning and a more teacher-centered instructional 

style employed in junior high school and college mathematics classes. The 

result indicates that the small-group class performed better in long-term 

Retention. 

Sudzina (1993) investigated whether audiotape construction would 

affect preservice teachers' mastery and Retention. Experimental students 

cooperatively created audiotape scripts for learning terms. Control students 

received lectures and text. Experimental students expressed confidence and 

competence in learning and retained more than the control students. 

A classroom research conducted by Billington (1 994) examined the 

effects of collaborative test-taking on mathematics Retention of third grade 

students. The findings indicated that collaborative testing promoted 

Retention. 

In a freshman level statistics course, formal use of Cooperative Learning 

techniques was found efiective in improving students' performance and 

Retention, as reported by Keeler (1994). 
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Dougherty (1995) examined the effect of Cooperative Learning and 

enhanced communication on student performance, Retention and attitudes in 

general chemistry. The result indicated that cooperative home work and 

cooperative quizzes were associated with significantly higher student 

pdormance and Retention. 

Keeler and Anson (1995) report a study on Cooperative Learning 

Strategies used in a college computer skills lab course, in which they 

compared the learning performance and Retention of students taught via 

Cooperative teams and traditional individual learning. The results showed 

that both performance and Retention were significantly improved with the use 

of Cooperative Learning. 

Schefler (1995) reports an adult education project SHELCOM in 

homeless shelters in Philadelphia and Pennsylvania, that investigated the 

effect of using computer on participant's writing and communication skills. 

The project consisted of two-hour workshops, twice weekly, complemented by 

online support and Cooperative Learning. By this Retention of the learners 

was found to increase. 

Hill (1996) conducted a three-year project, in which the sample was 

taught through Cooperative  earning Strategy. The results showed 

significant gain in Retention as well as Achievement. 

Laney (2996) examined economic concept learning and Retention in 121 

first and second graders who were randomly assigned to four instructional 

conditions. It was found that Cooperative-mastery method was superior to 

other methods in promoting learning and Retention. 

Dougherty (1997) experimented the effectiveness of a teaching strategy 

designed to increase student Retention while maintaining academic 
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performance levels in undergraduate organic chemistry, that used grade/ 

study-performance contracts, enhanced communication using electronic mail 

and Cooperative Learning. The results indicated that a series of interuentions 

could substantially increase Retention without degradation of standards for 

performance. 

A sample of 40 students was taught through Cooperative Learning 

Strategy for an experiment conducted by Hameed (1997). Another 40 students 

were taught through Conventional Method of Teaching. The power of 

Retention of the two groups was compared. It was found that, pupils taught 

through Cooperative Learning Strategy were superior t o  the other group in 

retaining the material taught. 

In the light of many surveys conducted in Europe, U.S.A. and Africa, 

Millen-Penn (1997) recommends the adoption of Cooperative Learning 

techniques in history courses and argues that Cooperative Learning 

facilitates critical thinking, democratic values and improved Retention. 

Petty (1997) conducted a study to find out the effectiveness of 

Cooperative groups and authentic assessment on student engagement and 

Retention. The result revealed that construction of Cooperative groups was 

very helpful to  increase student en8agem&t and Retention. 

The relative effectiveness of Cooperative Learning Strategy and 

Conventional Method of Teaching on Retention of standard V11 Malayalam 

pupils was studied by Sasidharan (2997). The results indicated that pupils 

taught through Cooperative Learning Strategy showed higher Retention 

power than the other group. 

Bindhu (1999) studied the effectiveness of Cooperative Learning 

Strategy and Conventional Method of Teaching on Retention in Malayalam 
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Language skills of standard V1 pupils. The results indicated that pupils 

taught through Cooperative Learning Strategy retained more than pupils 

taught through Conventional Method of Teaching. 

Retention power of standard V111 pupils in English Language was 

studied by Golda (1999). Cooperative Learning Strategy and Traditional 

Method of Teaching were included in the intervention. Cooperative Learning 

Strategy was found accountable for higher Retention. 

Joyce (1999) conducted an experiment in which students worked 

cooperatively on home work, problem solving and test preparation. When 

interdependence was rewarded, cooperative group study was found helpfil for 

higher Retention. 

A sample of l00 standard V1 pupils was selected for a study reported 

by Kumar and Bindhu (2002). Half of the total sample (50 pupils) was taught 

through Cooperative Learning Strategy and the other half (50 pupils) was 

utilized for the control treatment. The Retention power of both the groups 

was compared. The Experimental treatment was found more eflective than 

the control treatment with regard to the Retention in Malayalam Language. 

2.2.2.2. Studies Showing No Retention Benefits 

In this part, studies showing no Retention benefits with Cooperative 

Learning are presented. 

Billington (1994) conducted two studies to find out the effects of 

Cooperative test-taking on student mathematics Retention, in which one study 

yielded a negative relationship between the collaborative eflort and 

Retention. 



One hundred and twenty one first and second graders were randomly 

assigned to one of four instruction conditions, for a study conducted by Laney 

(2996). The instruction conditions were, Cooperative Learning, mastery 

learning, cooperative mastery learning and a control treatment. It was found 

in the Post test that cooperative-mastery method was superior to other 

methods including Cooperative Learning alone in promoting student 

Retention. 

Abu and Flowers (1997) reported a study in which a nutrition unit 

taught the high school home economics students (91 using Cooperative 

Learning and 106 controls). A test conducted three weeks after the instruction 

showed no difference in Retention. 

2.2.2.3. Summary of Studies on Cooperative Learning and Retention 

Reviewed studies on Cooperative Learning and Retention are 

summarised and presented as follows. 

Year 

1990 

1991 

1992 

1992 

1993 

1994 

1994 

Author 

O'Domell 

Petersen 

Miller 

Urion and 
Davidson 

Sudzina 

Billington 

Keeler 

Result 

Supports the positive effects of Cooperative Learning 

Cooperative L e a m g  produced greater Retention 

Retention scores slightly favoured the Cooperative 
Learning method 

The small-group class performed better in long-term 
Retention 

Cooperative Learning group retained more than the 
control group 

Cooperative Learning promoted Retention 

Effective in improving student Retention 
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Produced higher Retention 

Both performance and Retention were significantly 
improved 

Keeler and 

Retention of the learners was found to increase 

Signrhcant gain in Retention 

Cooperative-mastery method was superior to other 
methods in promoting Retention 

Retention was increased. 

Hill 

- 

Dougherty 

Hameed Positive relationship between the variables 

Cooperative Learning improved Retention 

Construction of Cooperative groups was very helpful 
to increase Retention 

Sasidharan Variables were positively correlated 

Bindhu Cooperative Learning group retained more than the 
control group 

Golda Cooperative Learning Strategy was found 
accountable for higher Retention 

Cooperative group study was found helpful for 
higher Retention 

- 

Cooperative Learning Strategy was found more 
effective than the control treatment with regard to 
Retention 

Kumar and 
Bindhu 

Billington A negative relationship between the variables 

Cooperative-mastery method was superior to other 
methods including Cooperative Learning alone in 
promoting student Retention 

No Retention benefits 

Laney 

Abu and 
Flowers 
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2.2.3. STUDIES ON CLASSROOM ENVIRONMENT AND ACHIEVEMENT 

In this part of the review, research findings that relate Classroom 

Environment and Achievement are presented (from the year 1978 to 2001). 

Studies having both positive and negative results were reviewed. 

2.2.3.1. Studies Showing Positive Results 

Studies showing positive relationship between Classroom Environment 

and Achievement are presented in the following part. 

Kelly (1980) reports a study of association between student-perceived 

Classroom Environment and student Achievement. He chose 14 year old 

sample consisting of 41,057 students in 1735 schools in the 14 developed 

countries and found Achievement was significantly and postively related to  

the levels of Classroom Exploration. 

Mintzes (1982) examined the relationship between student perceptions 

of teaching behaviour and Learning Outcome in college biology. The finding 

was that Achievement was related t o  students' perceptions of the frequency of 

information: transmitting behaviour has some potentially important 

implications for teachers. 

Wright and Cowen (1982) conducted a study with a sample of 511 

grade five and six students and their 23 teachers in USA and found that 

Teacher perceived involvement, affiliation, rule clarity, order and 

organization were related to  more positive student mood and thereby greater 

Achievement. 

Doctor (1984) studied about the Classroom Climate, the psyche of 

pupils and their Achievement. 1279 pupils from all types of schools were 
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selected for the study. Results show that (i) each classroom had its own 

individuality (ii) a classroom with high Classroom Climate had high pupils 

psyche and (iii) Classroom Climate had consistency with Academic 

Achievement. 

In a study completed in Nigeria Okebukola (1984) has confirmed that 

Classroom Environment plays an important role in student Achievement. 

Fraser and O'Brien (1985) conducted a study on a sample of 758 grade 

three students in 32 classes. The association between Achievement measures 

and Classroom Environment dimensions were found to be quite strong, when 

the class means was used as the unit o t  statistical analysis. 

Aulay (1990) conducted studies on class size and student Achievement 

with special reference to elementary settings and to students with 

behavioural defects. It was found that Achievement of a match between 

student preference and instructional setting was a necessary condition for 

maximising their cognitive, social and affective outcomes. 

Ames (1992) examined the Classroom Learning Environment in relation 

to Achievement goal theory of motivation. A perspective is presented, that 

argues for identification and analysis " of classroom structures that can 

contribute to a mastery of orientation. 

A study conducted by Bing (1992) examined the effect of Classroom 

Climate on the mathematics Achievement of fourth-grade students in 

Tennessee public schools. The investigation used data obtained from 875 

fourth-grade students enrolled in 42 classes in 13 public schools. It was found 

that higher and more equitable distributions of Achievement existed in 
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classes with higher levels of academic emphases and student satisfaction, as 

well as in classes with low levels of tension. 

Foong (1992) selected a sample of 900 grade V111 students to measure 

their attitudes towards science, perceptions of the science teacher, the 

Classroom Environment, the home environment, student motivation and peer 

influence. It was found that motivation, Classroom Environment and 

attitude toward science were the more significant and alterable variables for 

science Achievement. 

The study of Garcia (1992) examined the attitudes of fifth and sixth 

grade students from Chicago toward Classroom Climate in an effort to better 

understand factors that would encourage greater self-concept, higher- 

Achievement and student and teacher behaviour. The findings indicate that 

of the three items rated as strong positive aspects of Classroom Climate, two 

are teacher directed or teacher-caused. the teacher makes the subject 

interesting (72 percent) and the students are encouraged to  ask questions (72 

percent). The third highest-rated positive item was reflection of the students 

themselves in helping each other to  do a good job. 

In order to find out the relationship between the pscyho-social 

characteristics of Classroom Environment, creative ability, academic self 

concept and Academic Achievement of secondary school pupils, a study was 

conducted by Padhi (2992). It was revealed that the creative ability and 

psycho-social characteristics of Classroom Environment of students were 

significantly related to  their academic self concept and Achievement in  school 

subjects. 

Sares (1992) explored the effect of school size on Walberg's model of 

educational productivity. Variables from the questionnaires used in the 
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National Longitudinal Study (NLS) of the high school class were matched 

with the productivity factors identified by Walberg. The result indicated 

significant support for Walberg's productivity factors, which include ability, 

age, motivation, instructional quality and quantity and home and Classroom 

Environment. 

Eight two year colleges in Northern California were chosen, by Catlin 

and Kalina (1993) to participate in a quantitative study of the relationship 

between student outcomes and the use of instructional methods 

recommended in the Cross/ Angelo Classroom Assessment Model. Minority 

students felt more positive about Classroom Environment in classroom 

assessment classes than in control classes. Accordingly grade point average 

in Classroom assessment classes were not sigdicantly higher than in control 

classes. 

In a study conducted by MC Robbie and Fraser (2993) the Science 

Laboratory Environment Inventory and skill and attitude measures were used 

to investigate associations between student outcomes and Classroom 

Environment for high school chemistry students. The nature of the 

Classroom Environment accounted for appreciable proportions of variance in 

both cognitive and anective outcomes beyond those attributable to general 

ability. 

A study reported by Waldrip and Giddings (1993) examined the 

relationship of current teaching practices to a number of variables that 

affected students' learning in science laboratory classrooms and which factors 

affected academic success in an external science Achievement examination. 

Science Academic Achievement was found related to quality and quantity of 

instruction and Science Laboratory Learning Environment. 



To enhance understanding of Classroom Climate effects on Language 

Achievement at the elementary level, Nunnery (1993) conducted a n  

exploratory study which examined the cross-level interaction effects between 

student characteristics and student achievement. Significant relationships 

were found among Climate measures and student Achievement when analysis 

were conducted exclusively at an individual level and when conducted 

through hierarchical linear modelling. 

OER (1993 - Office of Educational Research), New York reports a 

study in which Super Start Plus, a comprehensive integrated pre-kintergarten 

program that serves general education and special education children in the 

same classroom, was designed to provide a developmentally appropriate 

Classroom Environment to enhance the cognitive, social, physical, emotional, 

and language developments of three and four year old children. 337 general 

and special education students participated. The result indicated that both 

general and special education students showed significant gains in language 

development. 

Reymond (1993) conducted a study on character analysis of high school 

science Classroom Environment and attitude towards science. The results 
j. 

suggested that perception of their Classroom Environment aflects the 

attitude and Achievement of students. 

Bryant (1994) examined the relationships between classroom quality 

and child outcomes among 145 Head Start children from home environment 

ranging from poor quality to more stimulating environments. It was found 

that children in higher quality Head Start classrooms performed better on 

measures of Achievement and preacadmic skills than children in lower 

quality classrooms regardless of the quality of their home environment. 
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Idiris and Fraser (1994) found in their study conducted in Nigeria, that 

higher scores on the negotiation, autonomy, investigation and differentiation 

scales of the CLES (Constructivist Learning Environment Survey) and ICEQ 

(Individualized Classroom Environment Questionnaire) were associated with 

more positive student attitudes, higher enquiy skill scores and thereby 

Achievement. 

Levine 0994) conducted an evaluation of computer-based instructional 

and learning system in science. Results from 40 classrooms with 1,153 

students indicated the success of the program in fostering a Classroom 

Environment conducive to learning. As a result of the favourable 

Environment, the Achievement was found to  increase. 

Pierce (1994) reports a case study that examined how an able middle 

school teacher of primarily high-risk students created a Classroom 

Environment that enhanced learner outcomes. Analysis of data collected 

through participant observation and interviews indicated that the normative 

nature of this particular classroom was intimately entwined with academic 

learning. 

Prebha (1994) conducted a study con a representative sample of 520 

pupils of standard V11 of eleven select secondary schools in a backward region 

of Malappuram district. A high Achievement mean was found to associate 

with students of good Classroom Climate schools. 

A study conducted by Rendon (1994) among college students, found 

that if the institution provides proper Classroom Environment ahd help the 

students to be successful, they were found becoming involved in campus 

academic and social life and developing positive attitudes about their 

learning ability and Academic Achievement, 
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After doing a pilot project Hranitz and Shanoski (1994) expanded it to 

25 other classrooms in two schools where teachers were trained and received 

support for restructuring their teaching methods and Classroom 

Environment. A comparison of their students' Achievement with control 

group showed significantly better science performance. 

Using the college Classroom Environment Scales and controlling for 

differences in class size, a study conducted by Vahala and Winston (1994) 

found sigruficant differences in college students' perceptions of their 

Classroom Social Climates depending on institution type and academic 

discipline and that perceptions of Environment differentially affected 

students' grades in each discipline area. 

Basheer (2995) in a study, tried to find out the relationship between 

Science Learning Environment and Achievement in chemistry of standard X 

pupils. The study was conducted on a representative sample of 600 students 

of standard X in Malappuram district. The result revealed a positive 

relationship between Learning Environment and Achievement in chemistry. 

In a study, Goh and Fraser (1995) examined the nature and impact of 

two aspects of classroom learning (interpersonal teacher behaviour and 

Classroom Climate) on the affective and cognitive outcomes of elementary 

mathematics students in Singapore. Overall the different methods of analysis 

yielded consistent association between Classroom Environment and student 

outcomes. 

A study conducted by Handerson (1995) examined the association 

between Learning Environment and student outcomes in biology of 

Australian students. It was revealed that certain aspects of Learning 

Environment (integration of practical and theory work, the degree of open- 
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endedness, teachers' leadership behaviour and the level of students' 

responsibility and freedom) are positively linked with studbzt outcomes. 

In the light of the findings Ostemzan and Krug, (1995) suggested that 

establishing a Classroom Environment conducive to learning i s  an essential 

for better Academic Achievement. 

For an investigation, Huang and Wamnan (1996 a) used a sample of 

180 resilient (those who can quickly adjust with their environment) and 180 

non-resilient (those who cannot quickly adjust with their environment) Asian 

American students at six urban middle schools in a multicultural district in 

the Southern United States. The resilient students were found to  exhibit 

significantly greater intrinsic desire to  succeed and earn good grades. 

Huang and Waxman (1996 b) explored the enhancement of education 

for at-risk minority students by considering educationally resilient students 

and the Classroom Learning Environment. Data was collected from six 

middle schools in a multi-ethnic school district in a major metropolitan area in 

the south central region of the United States. Multivariate analysis and post- 

hoc tests of student responses showed that high Achieving students had . 
significantly higher perceptions of invq lvement, affiliation, satis faction, 

academic self concept and achievement motivation than did low Achieving 

students. 

Martin's (1996) study examined the teacher's role in creating a gender- 

sensitive environment in an all girls physics class and the effects of that 

Classroom Environment on girls' Achievement, self concept and career 

choices. In the results, the Classroom Environment was found to  facilitate 

continuous growth and learning. 
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Narayanan (1996) studied about Classroom Climate and attitude 

towards science on Achievement in biology of standard IX pupils of Kerala. 

600 samples were selected for the study. It was found that the main ejjfect of 

Classroom Climate on Achievement in biology was significant for the total 

sample as well as sub samples. 

Devi (1997) conducted a study on Home and School Environment and 

their influence on perceptual style. Analysis of data revealed that the Home 

and School Environment were responsible for perceptual a bi lities in  ch i ldra  

A study conducted by Dunn and Kontos (1997) examines the 

relationship between DAP (Developmentally Appropriate Practice), 

Classroom Climate, social development and Academic Achievement of 

students. The research establishes the positive relationship between child 

initiated Environments and higher levels of cognitive functioning. 

In an action research Hodges and Wolf (1997) determined three areas 

of intervention; a positive relationship between student and teacher, positive 

interaction among peers and a positive and caring Classroom Environment. 

The post intervention data indicated an increase in positive self-esteem, 

greater student engagement in class activities and increased Achievement 

Levels. 

A qualitative work by Smith (1997) analyzes selected major literature 

on self-esteem from the stand point of urban youth education. The research 

supports the contention that the Academic Achievement of minority students 

can be increased significantly, if educators focus on CZassroom Environment 

that promotes positive self-esteem. 
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Cutietta (1998) examined the effects of participating in the St. Paul 

Chamber Orchestra's Neighbourhood Network of Education, Curriculum and 

Teachers (CONNECT) educational outreach program on children. It was 

found that children in CONNECT developed positive attitude toward school, 

an artistic identity, a positive view of the Classroom Environment, improved 

standardised tests scores and spatial intelligence. 

Greenberg (1998) explored the possible relationship between sixth grade 

students' perception of themselves and their Classroom Environment and 

their help seeking behaviours in mathematics classes. A city-wide survey was 

administered to sixth-grade Chicago public school students. The results 

indicated that the overall Achievement of the school had a direct relationship 

with diflerent aspects of Classroom Environment. 

Hudley (1998) compared perceptions of Classroom Environment for 

Middle school students enrolled in two classrooms for African - American 

males at two different schools and similar students enrolled in the general 

education program at each school. The strong positive relationships among 

afliliation, teacher support, involvement, classroom order and task 

orientation were consistent with previous finding that African - American 

male classrooms have positive effect on relationships between students and 

their teacher as well as on students' attitudes toward academic activities and 

their own academic abilities. 

Shear (1998) implemented a curriculum framework and internet - based 

software tool set called the Knowledge Integration Environment (KIE) in two 

urban schools serving diverse student population. The result indicated a 

proportionate improvement in cognitive engagement and learning with the 

conducive Classroom Environment. 



Young (1998 a) reports a study conducted to find out the Western 

Australian school effectiveness. Data were collected from 3397 students from 

28 high schools in Western Australia. The study revealed that Classroom 

Environment was a pow@l determinant of student ambition and 

Achievement. 

Kling and Zimmer (2999) conducted a project to develop and 

implement an interdisciplinary, thematic high school curriculum combining 

instruction in Spanish language and four arts disciplines. It was found that the 

project had a positive effect on student Achievement in language and art and 

persistence in Spanish language learning. Some factors in the 

interdisciplinary Classroom Environment were found to facilitate 

Achievement. 

Leonard (1999) reports a study on the interaction patterns of twelve 

sixth grade students who participated in a teacher research study on 

mathematical discourse, presenting data on teacher- student and student - 

student interaction patterns. It highlights how one white female student's 

participation and attitudes changed from passive to less passive between sixth 

and seventh grade. The results suggest that Classroom Environment can 

build girls' confidence in their ability in dathematics. 

As reported by Molnar, et al. (2999), the SAGE programme (Student 

Achievement Guarantee in Education) was implemented on 131 

kindergarteners, 2,508 first graders, 2,493 second graders and 2,572 third 

graders. Case studies, observations and teacher and principal questionnaire 

responses all supported the positive eflect of the SAGE program on 

Classroom Envrionment. Besides scores on the achievement tests supported 

SAGE program's positive effect on Academic Achievement. 



Yekovich, et al. (1999) report a study, in which the Technology-Rich 

Authentic Learning Environment (TRALE) program was used. The project 

aimed at improving young children's literary skills through the creation of a 

community of technology enriched Classroom Environment. It was 

implemented in kindergarten through grade I11 classrooms in one urban 

elementary school in the District of Columbia. The results suggested that 

TRALE increased student Achievement even during its first year of operation. 

Findings of Johnson's (2000) study indicate that a number of 

productivity factors (motivational factors of expectancy for success, locus of 

control, percieved usefulness of mathematics as well as parental aspirations, 

Classroom Environment, peer influence and television viewing patterns) are 

significantly related to the Achievement and attitude outcomes. 

Cone, et al. (2000) tried to create a Classroom Environment conducive 

to develop social skills in the eighth graders. Cooperation in learning was 

encouraged. Following the interventions, many students showed a positive 

change in behaviour and academic p4ormance. 

Hunn-Sannito, et al. (2001) report an action research project on the 

effects of classroom size on the quality of work conditions, Academic 

Achievement and students behaviour. The kindergarten through third grade 

levels were targeted at three schools, one in a suburban setting and the other 

two in a growing rural area. The results showed that smaller class size with 

individualized attention (which created favourable Classroom Environment) 

improved students' behaviour and Achievement. 

Koutsoulis (2001) examined the influence of schools and teachers on 

students' attitudes and Academic Achievement, focussing on teacher 



characteristics in relation to student Achievement. A total of 700 High school 

students from 25 classrooms within five schools in Cyprus completed three 

surveys. The data analysis indicated that students' Achievement was higher 

when they perceived their schools and classrooms as effective. 

Scantlebuy, et al. (2001) describe the design, development, validation 

and use of an instrument that measures student attitudes and several 

environmental dimensions (ie standards-based teaching, home support and 

peer support). The use of the instrument indicated that Classroom 

Environment was the strongest independent predictor of both Achievement 

and attitude. 

2.2.3.2. Studies Showing Negativ@Veak/No Relation 

Although many studies on Classroom Environment and Achievement 

have shown a positive relation between these variables, the results are not 

always consistent. A few studies have shown a negative relationship 

between Classroom Environment and Achievement. Some of those studies 

are presented in this section. 

Talmage and Walberg (1978) found in their study that the perceptions 

of proper Classroom Environment w&e associated with lower reading 

Achievement scores. 

In an Australian study Power and Tisher (1979) made use of 

Classroom Environment in predicting eight outcomes criteria (including 

Achievement). The sample consisted of 315 junior high school students in 20 

classrooms. The result suggested the existence of a number of statistically 

sigruficant but comparatively weak relationships between outcomes and 

Environment dimensions. 
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Talton (1983) studied the effects of Classroom Environment on attitude 

and Achievement of a sample of 1,456 tenth grade students. It was found that 

Classroom Environment was strongly related to attitude but relatively 

weak Iy associated with Achievement. 

Payne (1992) used the Multi dimensional Motivation Instrument and 

the Classroom Environment Scale to examine the effects of the variables, 

motivation and Classroom Learning Environment on the verbal and 

mathematics Scholastic Aptitude Test (SAT) scores of approximately 300 black 

high school seniors. It was found that the Classroom Learning variable 

(except order and organization) had no significant efSects on mathematics 

scores. 

Jack and Lizi (1993) conducted a quantitative study on Classroom 

Environment and Academic Achievement. Thirty eight eighth to tenth grade 

classrooms were taken into account. The results suggested that no significant 

relationship existed between Classroom Environment and Achievement. 

After conducting a pilot project, which was aimed at improving teacher 

motivation and pedagogical skills, student attitudes and Achievement and 

parent attitudes in science and mathematics education for kindergarten 

through grade 111, Hranitz and Shanoski (1994) expanded it to 25 other 

classrooms in two schools where teachers were trained and received support 

for restructuring their teaching methods and Classroom Environment. A 

study of their students' Achievement compared with a control group showed 

no diflmence in mathematics. 

Finkelstein (1995) examined the impact of the Katz/Harry Faculty 

Development Model on teaching behaviours and student learning outcome 
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with 24 faculty members at four institutions in New Jersey. This model 

involved faculty pairs who observed one another's class, partner meeting to 

discuss shared experience in the classroom, several interviews with atleast 

three students and meeting with other faculty participants on campus to 

discuss experience. But no discernible increase in student Academic 

Achievement was found 

Kurnar (1995) studied the effect of cognitive style and Classroom 

Environment on Achievement in social science of standard IX pupils. 500 

pupils were selected for the study. It was found that Classroom Environment 

had no significant main effect on Achievement. 

Wubbels 0995) tried to determine interpersonal style and Classroom 

Environment created by teachers according to their interpersonal profile. The 

results of the study suggested that teachers with disorderly classrooms had 

students with negative attitudes and low Achievement. 

Panikkar 0996) studied about the influence of attitude towards 

homework and Classroom Climate on Achievement in biology of secondary 

school students. 600 samples were taken for the study. The result revealed 

that there was sigruficant negative relationship for girls and pupils in 

Government schools between the variables, Classroom Climate and 

Achievement in biology. The relationship was not significant and negligible 

for boys and pupils in rural and urban schools respectively. 

Sasidharan (1997) studied the influence of Instructional Learning 

Strategies and Classroom Environment on Achievement in Malayalam 

hngauge of standard V11 pupils. The sample (n=110) was selected from two 

upper primary schools in Palakkad district. The results showed that students 
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who experienced below average Classroom Environment possessed higher 

Achievement than students who experienced above average Classroom 

Environment. 

Results of the study conducted by Suresan (1997) revealed that 

students with high Classroom Environment showed only average 

Achievement in biology, whereas students with low Classroom Environment 

showed high Achievement. 

Dunn and Harris (1998) examined some selected factors associated 

with Classroom Climiate as perceived by fourth - grade students and explored 

the relationship between those factors and student Academic Achievement. 

The findings indicated that Climate plays a relatively minor role in 

influencing Achievement. 

In an experimental adventure-based programme that was more 

academic than recreational, Elvy (1998) found that high school students were 

interested in Academic Achievement but indifferent t o  the typical Classroom 

Environment. 

For a longitudinal study of school effectiveness in Western Australia, 

Young (1998 b) collected data on the &h001 environment, the Classroom 

Learning Environment, student background variables, teacher and student 

self-concept, teacher morale and science and mathematics Achievement for 

each of 849 students in four urban, ten rural and seven remote high schools. 

Virtually no variance in Achievement was explained by school-level 

variables, although some differences among classes might be attributable to 

differences in teacher characteristics, peer effects or Classroom Environment. 
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2.2.3.3. Summary of Studies on Classroom Environment and Achievement 

A summary of the reviewed studies on Classroom Environment and 

Achievement is presented in the following break up. 

Result 

Achievement was sigmficantly and positively related 
to the levels of Classroom Exploration 

Achievement was related to students' perceptions of 
their Classroom Environment 

The variables were positively correlated 

Classroom Climate had consistency with Academic 
Achievement 

Classroom Environment plays an important role in 
student Achievement 

Achievement measures and Classroom Environment 
dimensions were found to be strongly correlated 

Positive relationship between the variables 

Sigruficant positive effect 

Higher and more equitable distributions of 
Achievement existbd in classes with higher levels of 
academic emphases and student satisfaction 

Classroom Environment and attitude towards science 
have positively sigruhcant effect on Achievement 

Achievement benefits for Classroom Environment 

Classroom Environment was positively related to 
students' Achievement 

The variables were positively correlated 

Year 

1980 

1982 

1982 

1984 

1984 

1985 

1990 
- 

1992 

1992 

1992 

1992 

1992 

1992 

Author 

Kelly 

Mintzes 

Wright and 
Cowen 

Doctor 

Okebukola 

Fraser and 
0' Brien 

Aulay 

Ames 

Bing 

Foong 

Garcia 

Padhi 

Sares 
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Catlin and 1 Students felt more positive about their Classroom 
Kalina 1 Environment in classroom assessment classes than in 

; the control classes 
l 

MC Robbie I Classroom Environment was found accountable for 
and Fraser l higher Achievement 

1993 

1993 

1993 / Reymond Studentst perception of their Classroom Environment 

I , affects their Achievement 

Waldrip and 1 Achievement was found related to quality and quantity 
Giddings : of instruction and Science Laboratory Learning 

1 Environment 
I 

Nunnery I Significant relationships were found among Climate 
1 measures and student Achievement 

1993 

Bryant S Classroom Environment has positive effect on 
Achievement 

OER 1 Both general and special education students showed 
significant gains in language development 

Classroom Environment was found to associate with 
higher enquiry skill scores and thereby Achievement 

Levine As a result of the favourable Environment, the 
Achievement was found to increase 

I 1 1994 

1994 

1994 

1994 

1994 

1995 

Pierce Achievement benefits for Classroom Environment 

Prebha A high Achievement mean was found to associate with 
$ students of good Classroom Climate schools 

Rendon Sigruficant positive effect on Academic Achievement 

Hranitz and Classroom Environment was found to correlate with 
Shanoski Achievement 

Vahala and ; Perception of Environment differentially affected 
Winston I students' grades in each discipline area 

l 

Basheer l Positive relationship between Learning Environment 
I and Achievement in chemistry 



Yielded consistent association between Classroom 
Environment and student outcomes 

Learning Environment were positively linked with 
student outcomes 

A Classroom Environment conducive to learning is an 
essential for better Academic Achievement 

Higher Achievement was positively related with 
students who experience favourable Classroom 
Environment 

Higher achieving students had sigruficantly higher 
perceptions of involvement, affiliation, satisfaction, etc. 

The Classroom Environment was found to facilitate 
continuous growth and learning 

Main effect of Classroom Climate on Achievement was 
sigmficant 

School Environment were responsible for perceptual 
abilities in children 

Positive relationship between child initiated 
Environments and higher levels of cognitive 
functioning 

Classroom Environment was positively related to 
student Achievement 

Classroom Environment promotes positive self-esteem 
and thereby Academic Achievement 

A positive view of the Classroom Environment 
improved standard test scores 

Overall Achievement of the school had a direct 
relationship with different aspects of Classroom 
Environment 

Strong positive effect on Achievement 

1995 

1995 

1995 

1996 

1996 

1996 

1996 

1997 

1997 

1997 

1997 

1998 

1998 

1998 

Goh and 
Fraser 

Handerson 

Osterman 
and Krug 

Huang and 
Waxman 

Huang and 
Waxman 

Martin 

Narayanan 

Devi 

Dunn and 
Kontos 

Hodges and 
Wolf 

Smith 

Cutietta 

Greenberg 

Hudley 



Shear 

- 

Young 

Kling and 
Zimmer 

Leonard 

Molnar, et rrl. 

Yekovich, et 
al. 

Johnson 

Cone, et nl. 

Koutsoulis 

Scantlebury, 
et al. 

Talmage 
and Walberg 

Power and 
Tisher 

Talton 

Pay ne 

Improvement in cognitive engagement and learning 
with the conducive Classroom Environment 

Classroom Environment was a powerful determinant 
of student ambition and Achievement 

- - 

Positive effect on student Achievement in language 

Classroom Environment can build girls' confidence in 
their ability in mathematics 

Positive effect on Academic Achievement 

Favourable Classroom Environment increases student 
Achievement 

Classroom Environment was positively related to 
Achievement 

Classroom Environment has positive effect on 
Achievement 

Classroom Environment improved students' behaviour 
and Achievement 

Students' Achievement was higher when they 
perceived their schools and classrooms as effective. 

Classroom Environment was the strongest 
independent prediktor of both Achievement and 
attitude 

Perceptions of proper Classroom Environment were 
associated with lower reading Achievement scores 

Comparatively weak relationship between Classroom 
Environment and student outcomes 

Classroom Environment was weakly associated with 
Achievement 

Had no sigruficant effects on mathematics scores 
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23. META ANALYSIS i 

1993 

1994 

1995 

1995 

1995 

1996 

1997 

1997 

1998 

1998 

1998 

Meta analysis is the statistical summary of the results of all the studies 

on a topic (Glass, et RI. ,  1981). In this part of the chapter, the investigator 

attempts to present the meta analysis of the studies reviewed in respect of 

Cooperative Learning and Achievement, Cooperative Lerning and Retention 

and Classroom Environment and Achievement. This is done with a view to 

examine statistically the underlying trend of the variables, Cooperative 

Learning and Classroom Environment in relation to student Achievement and 

Jack and Lizi 1 No sigruficant relationship between the variables 

l Hranitz and , No Achievement benefits 
Shanoski 1 

Finkelstein / No discernible increase in student Academic 
/ Achievement 
I 
l 

Kumar I Classroom Environment had no sigruficant main effect 
I on Achievement 
1 

l Wubbels 1 The variables were negatively correlated 
l 

Panikkar I The relationship was not significant 
l 

Sasidharan 1 Students who experienced below average Classroom 
I Environment possessed higher Achievement 
l 

Suresan i Students with hgh Classroom Environment showed 
I only average Achievement 

Dunn and Classroom Climate plays a relatively minor role in 
l 

Harris , influencing Achievement 

Elvy I Students were interested in Academic Achievement 
I but indifferent to the typical Classroom Environment 

Young I No Achievement benefits 
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Retention. For this purpose studies relating to Cooperative Learning and 

Achievement, Cooperative Learning and Retention and Classroom 

Environment and Achievement were analysed based on the positive and 

negative nature of the results. Percentage of studies on Cooperative Learning 

and Achievement, Cooperative Learning and Retention and Classroom 

Environment and Achievement both in positive and negative nature were 

computed. They are presented in Table 2.1. 

TABLE 2.1 

Percentage of Studies Having 
Positive and Negative Results with Cooperative 

Learning and Achievement, Cooperative Learning and 
Retention and Classroom Environment and Achievement 

The meta analysis indicates that Cooperative Learning and Classroom 

Environment have strong positive influence on Achievement. 76.1% of the 

studies on Cooperative Learning and Achievement, out of 71 studies reviewed 

yield Achievement benefits to the sample studied. But, 23.9% of the studies 

yield no achievement benefits. 87.5% out of 24 studies on Cooperative 

Learning and Retention show a positive relationship between the variables. 

Variables 

Cooperative Learning 
and Achievement 

Cooperative Learning 
and Retention 

Number of 
Positive 
Studies 

54 

21 

Per- 
centage 

76.1 

87.5 

1 Classroom 
77.9 Environment and 

Achievement 
53 

Number 
of Total 
Studies 

71 

24 

Number of 
Negative 
Studies 

17 

3 

68 

Per- 
centage 

23.9 

12.5 
ppppp 

15 22.1 



Review 104 

But 12.5% of the studies yield no Retention benefits with Cooperative 

Learning. In the case of Classroom Environment, 77.9% out of 68 studies 

reviewed, yield a strong positive influence on Achievement. At the same time, 

22.1 % of the reviewed studies show negative/ weak/no relation with student 

Achievement. In short the overall research findings with regard to 

Cooperative Learning and Classroom Environment with student 

performance/ Achievement and Retention are inconclusive in nature. 

But the percentage analysis indicates the growing trend in the results of 

research on Cooperative Learning and Achievement, Cooperative Learning 

and Retention and Classroom Environment and Achievement in the positive 

direction, ie Achievement and Retention benefits in the case of Cooperative 

Learning procedures and positive influences of Classroom Environment on 

Achievement. 

However, the investigator could not find any study showing the 

combined effect of Cooperative Learning and Classroom Environment on 

Achievement and Retention in Indian context. 
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3 M E T H O D O L O G Y  

T he present study was conducted in the form of a controlled 

experiment having two major phases. In the first phase, it was 

aimed at finding out the effectiveness of Cooperative Learning Strategy 

(Jigsaw-II Model) over Conventional lecture Method of Teaching, if any, in 

terms of Achievement and Retention in Malayalam Language of standard V11 

pupils. In the second phase, it was intended to find out the main and 

interaction effects of Instructional Learning Strategies (Cooperative Learning 

and Conventional lecture Method) and CZassroom Environment on 

Achievement and Retention in Malayalam Language of standard V11 pupils. 

The methodology adopted for this study is presented under the 

following headings. 

3.1. SELECTION OF VARIABLES 

3.2. OBJECTIVES AND HYPOT~ESES 

3.3. DESIGN OF THE STUDY 

3.4. PROCEDURE 

3.5. SUMMARY OF PROCEDURE 

3.1. SELECTION OF VARIABLES 

The logical rationale in the selection of the variables viz., Independent 

Variables, Dependent Variables and Control Variables is presented in this 

section. 
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The investigator made a careful review of literature to idenbfy the 

Instructional Learning Strategies developed on the basis of research on human 

learning and communication. These strategies also employ a combination of 

human and non-human resources to bring about desirable changes in school 

children. These were categorised under broad classification as varied Methods 

of Teaching, Models of Teaching and Strategies of Instruction and Learning. 

It is worthwhile to note that efficiency in learning depends on student 

characteristics both Cognitive and Non-cognitive and Socio-economic 

background of parents and other environmental variables having varied 

influence on teaching. These variables affecting student's performance in 

Malayalam Language were specifically selected for the experiment. The 

following variables related to Achievement in school subjects have been 

considered. 

3.1 .l. INDEPENDENT VARIABLES 

Two Instructional Learning Strategies (Cooperative Learning Strategy - 

Jigsaw I1 Model - and Conventional lecture Method of Teaching) and 

Classroom Environment are the Independent Variables selected for the study. 

3.1.1.1. Cooperative Learning Strategy i. 

Cooperative Learning is a teaching-learning strategy in which small 

teams of heterogenous students use a variety of learning activities to improve 

their learning. Each member of a team is responsible not only for learning but 

also for helping team-mates learn. Many studies conducted abroad revealed 

that Cooperative Learning improved Academic Achievement, student 

behaviour, self confidence and motivation. Different kinds of Cooperative 

Learning Strateges have been developed so far. Some of them are; Learning 

Together (Johnson & Johnson, 1975), Group Investigation (Sharan & Sharan, 
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1976), Jigsaw Learning-I (Aronson, et al., 1978), Jigsaw Learning-I1 (Slavin, 

1980) and Student Teams Achievement Divisions (Slavin, 1983a). The 

Jigsaw-II Model was selected for the present study, as the different phases 

included in it seemed suitable for the development of the basic language 

skills. 

In Jigsaw Learning, a learning task is jigsawed or cut into pieces that 

when fitted together recreate the total picture. Each base group of five or six 

students get a complete set of task sections and each student in the group 

takes the responsibility for one of these sections. After learning the sections of 

material, discussions take place in the expert groups for strengthening 

learning. After discussion the members return to their base groups and tutor 

other members in turn. Thus all of the members learn the total material. Tests 

are taken (individual or group) after learning and the highest scoring 

individuals/ groups are appreciated. 

3.1.1.2. Conventional Lecture Method of Teaching 

Conventional Method refers to the method followed by most of the 

teachers conventionally. In Kerala state, Lecture Method can be considered as 

the Conventional Method, as most of the' teachers have been following it for 

years. It may be due to the convenience of this method. Hence, Conventional 

Zedre Method of Teaching was selected as one of the Instructional Learning 

Strategies. 

3.1.1.3. Classroom Environment 

As CIassroom Environment is one of the strongest sociological 

variables, that can directly influence the outcomes of the learning process, it 

was also selected as one of the Independent Variables. 
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3.1.2. DEPENDENT VARIABLES 

The study focuses on the effectiveness of Instructional Learning 

Strategies and Classroom Environment on the cognitive outcomes of the 

learners. Hence the Dependent Variables selected for the study are 

Achievement in Malayalam Language (a Total score and Objectivewise scores 

viz., Knowledge, Comprehension, Application, Analysis, Synthesis and 

Evaluation) and Retention in Malayalam Language (a Total score and 

Objectivewise scores viz., Knowledge, Comprehension, Application, Analysis, 

Synthesis and Evaluation) of standard V11 pupils. 

3.1.3. CONTROL VARIABLES 

The investigator anticipated some attributes of the subjects that might 

intervene in the experimental situation. The outcome of the treatment might 

be affected by these factors. To overcome this problem, these variables were 

controlled statistically (using ANCOVA). Variables codrolled for this 

purpose were, the Pre-experimental Status of the students in terms of their 

Achievement in Malayalam Language as measured by a Pretest (Previous 

knowledge of the subject matter), Verbal Intelligence and Non-verbal 

Intelligence. 

3.2. OBJECTIVES AND HYPOTHESES 

The objectives formulated and hypotheses tested for the present study 

are described in the following sections. 

3.2.1. OBJECTIVES 

The present experiment has two major objectives. To examine the 

effectiveness of instructional Learning Strategies (Cooperative Learning 
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Strategy and Conventional lecture Method of Teaching) on Achievement and 

Retention in Malayalam Language of standard VII pupils was the first major 

objective. 

The second major objective was t o  study the main and interaction 

effects of Instructional Learning Strategies (Cooperative Learning - Jigsaw II 

Model and Conventional lecture Method of Teaching) and Classroom 

Environment on Achievement and Retention in Malayalam Language of the 

sample. 

The specific objectives formulated for the Experiment are presented as 

follows with a view to get an idea about the nature and purpose of this 

experiment. 

3.2.1.1. To study whether there exists any difference or not in the mean 

Achievement scores (Objectivewise and Total score) of the 

Experimental and Control groups for the Total sample, Boys and 

Girls. 

3.2.1.2. To study whether there exists any difference or not in the mean 

Gain scores of the Experimental and Control groups for the Total 

sample, Boys and Girls. 

3.2.1.3. To study whether there exists any difference or not in the mean 

Retention scores (Objectivewise and Total score) of the 

Experimental and Control groups for the Total sample, Boys and 

Girls. 

3.2.1.4. To study the effectiveness of Cooperative Learning Strategy over 

Conventional lecture Method of Teaching, if any, in terms of 

Achievement in Malayalam Language of standard V11 pupils. 
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3.2.1.5. To study the effectiveness of Cooperative Learning Strategy over 

Conventional lecture Method of Teaching, if any, in terms of 

Retention in Malayalam Language of standard V11 pupils. 

3.2.1.6. To study the main effects of the Independent Variables 

(Instructional Learning Strategies and Classroom Environment) on 

Achievement in Malayalam Language (Objectivewise and Total 

score) of standard V11 pupils for the Total sample, Boys and Girls. 

3.2.1.7. To study the interaction effect of the Independent Variables 

(Instructional Learning Strategies and Classroom Environment) on 

Achievement in Malayalam Language (Objectivewise and Total 

score) of standard V11 pupils for the Total sample, Boys and Girls. 

3.2.1.8. To study the main effects of the Independent Variables 

(Instructional Learning Strategies and Classroom Environment) on 

Retention in Malayalam Language (Objetivewise and Total score) 

of standard V11 pupils for the Total sample, Boys and Girls. 

3.2.1.9. To study the interaction effect of the Independent Variables 

(Instructional Learning Strategies and Classroom Environment) on 

Re tention in Malayalam Language (Objectivewise and Total score) 

of standard V11 pupils for the Total sample, Boys and Girls. 

3.2.2. HYPOTHESES 

It is necessary for the experiment to formulate some assumptions 

regarding the expected outcomes of the study. In research methodology these 

assumptions are called hypotheses. Hypotheses provide a clear path to the 

investigation and delimit the efforts of the investigator to certain pertinent 
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issues of the problem under study. Moreover, hypotheses always keep the 

investigator in touch with the main objectives of the study. 

On the basis of the review of literature, the following hypotheses were 

formulated for the present experiment. 

3.2.2.1. There will be no s ighcant  difference in the mean Achievement 

scores (Objectivewise and Total score) of the Experimental and 

Control groups for the Total sample, Boys and Girls. 

3.2.2.2. There will be no sigruficant difference in the mean Gain scores of 

the Experimental and Control groups for the Total sample, Boys 

and Girls. 

3.2.2.3. There will be no sigruficant difference in the mean Retention scores 

(Objectivewise and Total score) of the Experimental and Control 

groups for the Total sample, Boys and Girls. 

3.2.2.4. Pupils taught through Cooperative Learning Strategy will not differ 

sigruficantly from pupils taught through Conventional lecture 

Method of Teaching in terms of Achievement in Malayalam 

Language of standard V11 pupils. 

3.2.2.5. Pupils taught through Cooperative Learning Strategy will not differ 

sigruficantly from pupils taught through Conventional lecture 

Method of Teaching in terms of Retention in Malayalam Language 

of standard V11 pupils. 

3.2.2.6. There will be no sigruficant main effects of the Independent 

Variables (Instructional Learning Strategies and Classroom 

Environment) on Achievement in Malayalam Language 
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(Objectivewise and Total score) of standard V11 pupils for the Total 

sample, Boys and Girls. 

3.2.2.7. There will be no sigruficant interaction effect of the Independent 

Variables (Instructional  earning Strategies and Classroom 

Environment) on Achievement in Mala yalam Language 

(Objectivewise and Total score) of standard V11 pupils for the Total 

sample, Boys and Girls. 

3.2.2.8. There will be no sigruhcant main effects of the Independent 

Variables (Instructional Learning Strategies and Classroom 

Environment) on Retention in Malayalam Language (Objectivewise 

and Total score) of standard V11 pupils for the Total sample, Boys 

and Girls. 

3.2.2.9. There will be no si@cant interaction effect of the Independent 

Variables (Instructional Learning Strategies and Classroom 

Environment) on Retention in Malayalam Language (Objectivewise 

and Total score) of standard V11 pupils for the Total sample, Boys 

and Girls. 

3.3. DESIGN OF THE STUDY 

The true Experimental Design was selected for the present study. The 

particular experimental design selected is explained as follows. 

3.3.1. RESEARCH DESIGN SELECTED 

The Pre test - Post test Equivalent - Groups Design was selected for 

the study. This design is illustrated as follows. 
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0 1 0 3  - Pretest 

0 2 0 4  - Post test 

O2 - " ] Gain score 0 4  - 0 3  

G1 - Experimental group 

G2 - Control group 

X - Application of the Experimental treatment 

C - Application of the Control treatment 

3.4. PROCEDURE 

The procedure of the study is presented as follows. 

3.4.1. THE SAMPLE 

Pupils of upper primary schools in Kerala state were considered as the 

population for the present study. As it is an experimental study, it was 

difficult to collect data from a large sample. Therefore, two intact class 

divisions from two schools were selected for treatment. The Experimental 

and Control schools were selected at random by tossing the coin. Certain 

aspects of the two schools were considered in the selection to ensure the 

equivalence of the groups. These aspects are described as follows. 

3.4.1.1. Rural-Urban Locality: The two schools selected were situated in 

semi-urban areas of Palakkad district. 

3.4.1.2. Sex: The two schools selected were CO-educational institutions. 

3.4.1.3. Instructional Efficiency: It is an important criterion which decides 

more or less the quality of learning of the pupils. Equality of the instructional 
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efficiency of the subjects of the two groups (classes) were ensured by 

comparing the results in the terminal examination in the previous year. 

The convenience of the schools to conduct the experiment and the 

physical distance between the two schools (so that the students of the two 

groups cannot mingle mutually) were also considered in the selection of the 

sample. The two classroom groups were equated in their Previous 

Knowledge of the subject matter (Pretest score), Verbal Intelligence, Non- 

verbal Intelligence and Socio-Economic Status. Appropriate tools were used 

for this purpose. 

3.4.1.4. Allocation of Experimental and Control Groups 

Two intact classroom groups (standard VII) from two schools in 

Palakkad district were selected for the experiment. The schools were 

allocated as Experimental and Control groups by the toss of a coin. 

Details of the schools are given as follows: 

Actual number of subjects in the Experimental and Control groups at 

the entry stage of the experiment are shown in the break up. 

S1. No. 

1. 

2. 

Name of School 

G.U.P. School, Naripparamba 

G.M.U.P. School, Vilayur 

Nature of Group 

Experimental group 

Control group 
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The Experimental group was taught through Cooperative Learning 

Strategy (Jigsaw-II Model) and the Control group was taught through 

Conventional lecture Method of Teaching. 

Sample 

Boys 

Girls 

Total 

3.4.2. SELECTION OF THE TOPIC FOR TREATMENT 

The topic for treatment in the present study was selected from the 

syllabus prescribed for standard V11 pupils of Kerala state for the academic 

year 2000 - 2001. The curriculum, syllabus and text book prescribed were 

Experimental Group 

23 

33 

56 

studied carefully before selecting the topic. Also, the investigator consulted 

with experts and teachers concerned. Thus six prose lessons and three poems 

Control Group 

33 

21 

54 

(total nine lessons), including language exercises (grammar and structure) 

Total 

56 

54 

110 

were selected. The prose lessons were Eenathil Thalathil, Kathayum 

Kaliyum, Irulum Velichavum, Sastrathinte Mantrikacheppu, Kashmir 

Thazhvara yil and Vija yathil Pothinja Para ja yam. The poems selected were 

Pootha Mavineppatti, Maveliyam Varavathunde and Bodhavati. All lessons 

were examined thoroughly and found amenable to Cooperative Learning 

(Jigsaw-I1 Model) and Conventional lecture Method of Teaching. Considering 

the activities based on the content, structure, grammar and wholeness of 

appreciation, each of the nine lessons was divided into three subunits. Thus 

the total topic was divided into 27 subunits. For the Experimental treatment 

(Cooperative Learning Strategy - Jigsaw 11) 27 lesson transcripts (one each for 
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each subunit) were prepared for 27 periods (each of 90 minutes duration). 

Thus the duration of the Experimental treatment was fixed at 40 hours and 30 

minutes. For the Control treatment (Conventional lecture Method) 54 lesson 

transcripts (two each for each subunit) were prepared for 54 periods (each of 

45 minutes duration). Thus the duration of the Control treatment was fixed as 

equal to the duration of the Experimental treatment (40 hours and 30 

minutes). These divisions of the lessons were found suitable for applying 

Cooperative Learning Strategy and Conventional lecture Method of Teaching. 

3.4.3. TOOLS USED FOR TREATMENT 

Description of the tools used for treatment (Instructional materials) is 

presented in this section. 

3.4.3.1. Lesson Transcripts for Cooperative Learning Strategy (Jigsaw-I1 

Model) 

Literature regarding different types of Cooperative Learning Strategies 

were reviewed by the investigator, such as Learning Together (Johnson & 

Johnson, 1975); Group Investigation (Sharan & Sharan, 1976); Jigsaw 

Learning (Aronson, et al., 1978); a modification of Aronson's Jigsaw Learning - 

Jigsaw II (Slavin, 1980); ~eams-~ames-fournaments - TGT (De Vries, et al., 

1980); S t u h t  Teams Achievement Divisions - STAD (Slavin, 1983a); Team 

Assisted Individualisation - TA1 (Slavin, et a1 ., 1984); Numbered Heads 

Together - NHT (Olsen & Kagan, 1992); Think Pair Share - TPS (Andrini, 

1994) and Complex Instruction - C1 (Cohen, 1998). After a scrutiny of these 

Cooperative Learning Strategies and discussions with experts, the investigator 

selected the modified Jigsaw Learning (Jigsaw-11) as the particular 

Cooperative Learning Strategy for the present study. In Jigsaw Learning, a 
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learning task is jigsawed or cut into pieces that when fitted together, recreate 

the total picture. Each group of five or six students get a complete set of task 

sections and each student in the group takes the responsibility for learning 

one of these sections. 

The investigator thought that this type of division of the content and the 

group work would be effective in learning Malayalam Language. Because, as 

Rendon (1991) has pointed out, sharing of learning processes only strengthens 

the language skills that students are to learn and also exposes to important 

social skills. Hence the investigator selected Jigsaw-I1 Model of Cooperative 

Learning for experiment and prepared Lesson Transcripts for it. Description 

of the various stages in the preparation of the Lesson Transcripts is presented 

as follows. 

Planning 

After fixing the Jigsaw-I1 Model of Cooperative Learning as the 

Experimental Variable for the present study, the investigator decided to 

prepare Lesson Transcripts for this strategy. For this, total topic were studied 

thoroughly. The suggestions of experts in the field were sought. Besides, 

suggestions given by Aronson, et al. (1978) and Slavin (1980) for the successful 
+ 

functioning of a Cooperative Classroom (Jigsaw-I1 Model) were studied 

carefully. 

Preparation 

The investigator prepared Lesson Transcripts for Jigsaw-I1 Model of 

Cooperative Learning according to the suggestions of Aronson, et al. (1978) 

and Slavin (1980). The topics selected for treatment were divided into 27 sub- 

units (nine lessons of three sub-units each). Thus 27 Lesson Transcripts for 

Cooperative Learning were prepared (one each for each sub-unit). The topic 
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selected and the specific objectives set for each learning unit was the same for 

the Experimental and Control treatments. 

The investigator followed a sequential pattern in the preparation of the 

draft Lesson Transcripts for Cooperative Learning Strategy (Jigsaw-I1 Model). 

The sequence was in four phases. The Jigsaw-II Model completes when the 

four phases are over. Each phase is described as follows. 

Phases 

Phase I 

group and so on. Thus seven groups 
consisting of seven members are 
formed. The same learning material 
which contains seven different 

I FoUps 

I I I sections are provided to these Base I 

Activity 

Formation of Base 
numerals 1 to 7. Those who count '1' 
form the 1st group, '2' form the IInd 

Functioning 

Students are asked to count the 

I I P O U P S  I to the Base group, members who get / 
Phase I1 

I I I the same section are met in the I 
l 
I I I Expert group to strengthen the I 

Formation of Expert 

groups. Each member in the Base 
group takes the responsibility for 
learning one of these sections. 

After learning the material provided 

Phase I11 

Phase N 

Returning from 
Expert groups to the 
Base groups 

Rewarding the 
groups for successful 
completion of the task 

learning of their own sections. 

With a mastery of learning sections 
concerned, members return from the 
Expert group to the Base group. 
Each member in the Base group 
tutors the others in turn, ie peer 
teaching is taking place. 

After learning the whole section, a 
quiz programme between the groups 
take place. Group or groups which 
perform well in the quiz programme 
are rewarded and appreciated. 
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The Try out 

The draft Lesson Transcripts were tried out by the investigator on 50 

pupils of standard V11 in a school, to work out its application in the 

experimental situation. 

a. Base Group Formation 

Pupils were asked to form seven groups consisting of seven members 

before the try out was started. For this, the students were asked to count the 

numerals 1 to 7; all the students who count the number '1' were formed in to 

the 1st group and all the students who count the number '2' were formed into 

the IInd group and so on. Thus seven groups of seven members were formed 

and the students were asked to put separate names to the groups. 

b. The Seating Arrangement 

In a Cooperative Learning situation the seating arrangement has to be 

organised in such a manner, so that each pupil can see all of the other pupils, 

the teacher and the learning materials. The way, the teacher organises the 

classroom especially primary classroom exerts a powerful influence on both 

teaching and learning (Cohen, et al., 1996). The diagramatic representation of 

the classroom seating arrangement for the Cooperative Learning Strategy is 

presented in Figure 3-1. 
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0 - 0  0 
0 0 
10 

Entrance 

0 - 
- 0 Teacher - 

FIGURE 3-1 Classroom Seating Arrangement 

After forming the Base groups, the same learning material consisted of 

seven different sections were provided to the groups. Each member of the 

Base group learned their own section. 
/I 

c. Expert Group Formation 

After learning the material provided to the Base group, members who 

got the same section met in the Expert group to attain mastery in their 

sections. A discussion took place in the Expert group and then the members 

returned to the Base group and took part in peer tutoring. At last a quiz 

competition took place between and among the groups and the winning 

group was appreciated. 
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Teachers concerned in the school were invited for attending the try out 

session and their opinions were sought. On the basis of the suggestions given 

by the teachers and the feed back from the students who participated in the 

tryout, the draft Lesson Transcripts were modified and finalised. Model 

Lesson Transcripts in Malayalam and in English are presented in Appendix 

IA, IB and Appendix IIA, IIB respectively. 

3.4.3.2. Lesson Transcripts for Conventional Lecture Method of Teaching 

The Investigator also prepared Lesson Transcripts for Conventional 

lecture Method of Teaching, for the Control group on the basis of Principles of 

Objective Based Instruction followed in almost all the primary schools in 

Kerala. The different steps included in the Lesson Transcripts are described as 

follows. 

I. Introduction: It includes testing of the previous knowledge and 

motivating the learners to receive the lesson. 

II. Development It consists of presentation of the objectives, presentation of 

the content, selection of learning experience and appropriate evaluation 

techniques and 

In. Review and Assignment: This includes the final review of the material 

taught. 

Conventional lecture Method of Teaching was used for the Control 

group. No separate teaching aids were made for Control group, but available 

teaching aids in the school were used. A copy of the Lesson Transcript for 

Conventional lecture Method of Teaching in Malayalam is presented in 

Appendix 111. 
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3.4.4. OTHER TOOLS USED 

The tools used to measure the other Independent Variable, Classroom 

Environment and Control Variables, Verbal Intelligence and Non-verbal 

Intelligence and other tools namely Pretest, Achievement test, General Data 

Sheet for Assessing Socio-Economic Status and Classroom Interaction Rating 

Scale are described in this section. 

3.4.4.1. Classroom Environment Inventory 

For the present study, a Classroom Environment Inventory prepared by 

Pillai and Sunitha (19%) was used to measure the perceptions of students to 

their Classroom Environment. Flfty items are there in the inventory. The 

items are in the form of statements. Each item is rated in a two point scale 

representing 'Yes' and 'No'. The respondent has to choose any one of them. 

Items are written so as to record the nature of the teacher-pupil relationship, 

pupil interaction, the social and emotional climate in the classroom, 

competence in learning and facilities provided for self-learning in and outside 

the classroom. The positive items ('Yes' - response) only are scored with one 

score each. 
i 

The Classroom Environment Inventory was constructed in such a way 

that it covers the different dimensions of the Classroom Environment. Each 

item in the inventory was prepared by the scale description of My Class 

Inventory developed by Fraser, et al. (1982). Thus the content validity and 

construct validity were ensured. 

The reliability of the inventory was estimated through the test-retest- 

method. The coefficient of correlation was found to be 0.64. 
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An example for the items included in the inventory is given as follows. 

Example 

Yes No 

1. The pupils in my class help each other. 0 0 

A copy of the inventory in Malayalam and a copy of its English version 

are presented in Appendix IV and Appendix V respectively. 

3.4.4.2. Verbal Group Test of Intelligence (VGTI) 

In the present study, the Control Variable Intelligence (Verbnl) was 

measured using the Verbal Group Test of Intelligence developed and 

standardised by Kumar, et al. (1997). The test battery consists of five sub tests, 

each consists of twenty items. The duration of the test is one hour. The 

details of the subtests are given in the succeeding sub-sections. 

Test I - Verbal Analogy 

This test involves the ability to find out the relationship between two 

things or ideas and to apply the same to other situations. To each item three 

words are given with the fourth one miss,ing. The subject has to find out the 

missing word from the four alternatives. 

Example 

1. Ship : Captain :: Aeroplane: 

A. Sea B. Airport C. Driver D. Pilot 
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Test II - Verbal Classification 

In this subtest, each item is a set of four words, of which three can be 

grouped together according to some principle or law. The subject has to 

choose that word which stands out of this group. 

Example 

1. A. Bus B. Aeroplane C. Cycle D. Lorry 

Test III - Numerical Reasoning 

In this sub test items may be a little bit confusing. These are of simple 

arithmetic, need no paper pencil work. Speed and accuracy of the response 

may be used to have a keen awareness of the subjects. Items in this subtest 

includes series types, odd man out and analogy type items. The mental 

process involved in answering this type of items require the perception of 

some sort of relationship between the given numbers. 

Examples. 

Series type 

1 . 2 , 4 , 6  , 10 

A. 5 B. 8 C. 7 D. 11 

Odd-man out types 

2. A. 1 B. 5 C. 25 
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Analogy type 

3. 3 :  5 : : 11: 

A. 12 B. 13 C. 14 D. 15 

Test W - Verbal Reasoning 

A problem requiring the perception of some sort of relationship and its 

identification is given. The subject has to select the correct answer to the 

problem from the four alternatives. If carefully attempted, it can provide the 

correct answer withm a limited time. 

Example 

1. 'F' is the brother of 'A', 'C' -is the daughter of 'A', 'K' is the sister of 'F' 

and 'G' is the brother of 'C'. Then who is the uncle of 'G'. 

Test V - Comprehension 

Items in this subtest are in the form of puzzles involving several 

relationships of qualities and persons. In this test, four types of items are 

included. Under each type of items, five questions are given. At first the 

subject is required to understand and analyse the relationship given in each 

type of items. Then the subjects have to choose the correct answer for the five 

questions put at the end of each type of items from the given alternatives. 
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Example: 

1. P, Q, R, S, T and U are sitting in two rows. In each row three persons 

are sitting face-to-face. The position of 'R' is second from the left side of 

'P'. 'Q' and 'T' are sitting face-to-face. 'R' is not the neighbour of 'Q'. 'S' 

and 'P' are sitting in opposite direction. 

1. In the given alternatives, which set of persons are sitting in the same 

row? 

A. MR B. PQR C. UTS D. PUS 

Validity of the VGTI 

Validity of the Verbal Group Test of Intelligence was established using 

criterion related technique. The validity coefficients obtained (Sub-testwise 

and Total test) are given in Table 3.1. 

TABLE 3.1 

Validity Coefficients Obtained for Verbal 
Group Test of Intelligence (Sub-testwise and Total test) 

Components of VGTI 
No. I Obtained Ir1 

p- 

1. 

2. 

3. 

4. 

5. 

6. 
** P<O.Ol 

Verbal Analogy 
Verbal Classification 
Numerical Reasoning 

Verbal Reasoning 
Comprehension 

Total Test 

0.5498** 

0.5436** 

0.5249** 

0.4041** 

0.4606** 

0.6557** 



Methodology 127 

Since the content was adapted from reputed tests of Verbal Intelligence, 

the VGTI possesses high level of content validity as reported by the test 

constructors. 

Reliability of the VGTI 

Reliability of the VGTI was established using the split-hay method and 

the reliability coefficient was corrected using Spearman Brown Prophecy 

formula. The reliability coefficients of the five Sub-tests and the Total test are 

given in Table 3.2. 

TABLE 3.2 

Reliability Coefficients Obtained for Verbal 
Group Test of Intelligence (Sub-testwise and Total test) 

1 2. Verbal Classification I 0.5649"* I 

S1. / Tests 
No. , 

I 

1. ! Verbal Analogy 

Numerical Reasoning I 0.7214** I 

Obtained 'r' 

0.6636"" 

Verbal Reasoning I 0.6328"" I 

The validity and reliability coefficients indicated that the test is a valid 

as well as reliable measure of Intelligence (Verbal). The internal structure of 

the VGTI was examined by correlating the Component-wise score with Total 

score on the VGn.  The intercorrelation matrix is presented in Table 3.3. 

5. S Comprehension 
l 

6. Total Test 

0.4700"" 

0.8283"" 

**P<O.Ol 
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TABLE 3.3 

Inter Correlation of the Components of 
Verbal Group Test of Intelligence with Total score 

2. 1 Verbal Classification I ( ( )  1 0.4203'- 

SI. Component. 
No. 

1. Verbal Analogy 

3. 1 NumericaI Reasoning 1 l I (-1 
4. 1 Verbal Reasoning l I I 

Verbal 
Analogy 

( )  

5. l Comprehension I I I 

Verbal 
Reasoning 

Verbal 
Classi- 
fication 

0.6209*' 

Numerical 
Reasoning 

0.4177'' 

One copy each of the Verbal Group Test of Intelligence in Malayalam, 

its English version and its Response sheet are presented in Appendix VI, 

Appendix V11 and Appendix V111 respectively. 

Compre- 
hension 

3.4.4.3. Standard Progressive Matrices Test (SPM) 

Intelligence 
(Total) 

This test is aimed at measuring the Control Variable, Non-verbal 

Intelligence. This Non-verbal test, developed by Raven (1958) was used to 

estimate the subject's ability to discem and utilize a logical relationship 

presented by non-verbal materials. The test consists of five sub-tests of 

twelve items each. In each item a part of the geometrical design is missing. 

Six or eight alternatives are given for each design. All of those fit the missing 

part, but only one logcally belongs to it. The test is a popular measure of the 

'g' factor of Intelligence. 

The validity of the test was estimated in a variety of usual ways. When . 

Stanford-Binet Test was used as the criterion, correlation varied from 0.50 to 

0.86. The reliability coefficients of the test vary from 0.80 to 0.90, as reported 

by Raven. In a Kerala study (Nair, 1972) the reliability coefficients were found 
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to vary from 0.70 to 0.86 by split-half method and from 0.84 to 0.91 by test- 

retest method. 

3.4.4.4. Pretest 

Achievement Test in Malayalam Language (ATML) for standard V11 

pupils, prepared by the investigator was used as the Pretest. The procedure 

undertaken in the preparation of ATML is described in section 3.4.4.5. Before 

the treatment, the subjects both in the Experimental and Control groups were 

given the same Pretest inorder to measure the initial status of the students 

interms of the Achievement in Malayalam Language. The ATML was also 

used as the Post test and the test for measuring Retention one month after the 

completion of the treatment. 

3.4.4.5. Achievement Test in Malayalam Language (ATML) 

Measures on criterion tests are necessary for determining the 

effectiveness of Learning Strategies (Cooperative and Conventional). So an 

Achievement Test in Malayalam Language was prepared by the investigator 

on the topics selected for treatment. The Achievement test was based on the 

Taxonomy of Educational Objectives suggested by Bloom (1979). This test 

was used as the Pretest, the Post test-I and the Post test-I1 (Retention test) in 

the present study. The procedure adopted for the construction of 

Achievement Test in Malayalam Language is described in the following sub- 

sections. 

a. Planning of the Test 

The curriculum, syllabus and text book of Malayalam Language for 

standard V11 pupils for the academic year 20002001 were thoroughly studied 
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by the investigator. Also, the investigator consulted with subject experts and 

experienced teachers in Malayalam Language for guidance. Moreover, the 

following books were referred for framing items for the test. 

1. Language Testing (Lado, 1961) 

2. Taxonomy of Educational Objectives (Bloom, 1979) 

3. Essentials of Educational Measurement (Ebel & Frisbie, 1991) 

4. Principles of Language Learning and Teaching (Brown, 1994) 

There are Objective type, Short answer type and Paragraph type items 

in the Achievement Test. The duration of the test was fixed at 90 minutes. In 

Objective type test items, there are two types of items, they are fill in the 

blanks and multiple choice items. In Short answer type, the answer should be 

in one or two sentences. In Paragraph type, the answer should be in a 

paragraph (minimum five sentences). The maximum marks fixed for the test 

was 93. 

b. Preparation of the Test 

Items for the Achievement Test in Malayalam Language were prepared 

on the basis of the major Objectives in the cognitive domain namely 

Knowledge, Comprehension, Application, Analysis, Synthesis and 

Evaluation. In the preparation of the test, due weightages were pven to the 

Objectives, Content and Form of questions. 

c. Weightage to Objectives 

The weightage given to different Objectives for the Achievement Test is 

given in Table 3.4. 
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TABLE 3.4 

Weightage to Objectives 

d. Weightage to Content 

After a thorough analysis, the investigator divided the teaching unit 

into sub-units for determining the weightage to be given. By this, adequate 

weightage could be given for each sub unit. The weightage given to each sub- 

unit is presented in Table 3.5. 

Percentage 

21.5 

21.5 

19.4 

20.4 

8.6 

8.6 

100 

TABLE 3.5 

Weightage to Content 

Marks 

20 

20 

18 

19 

8 

8 

93 

S1. 
No. 

1. 

2. 

3. 

4. 

! 5. 
6. 

Content 

Objectives 

Knowledge 

Comprehension 

Application 

Analysis 

Synthesis 
Evaluation 

Total 

Marks Percentage 

1. 

2. 

3. 

Knowledge of Content 

Language 

Appreciation 

Total 

35 

33 

25 

93 

37.6 

35.5 

26.9 

100 
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e. Weightage to Form of Questions 

As this is a Test in Malayalam Language, the investigator included 

Objective type, Short answer type and Paragraph type questions. This is done 

for giving due emphasis to basic language skills (Listening, Speaking, Reading 

and Writing). Since there are enough Paragraph type questions, Essay type 

questions were excluded. The relative weightage given to the Form of 

questions is gven in Table 3.6. 

TABLE 3.6 

Weightage to Form of Questions 

No. of 
questions 

/ 2. 1 Short answer type l 

Marks Percentage t 
3. 

d. The Blue Print 

A three dimensional grid (blue priht) specifying the content covered by 

the test in relation to the weightage assigned for different objectives and three 

forms of questions, was prepared by the investigator. The investigator took 

special care to link the items with four basic language skills. The items for the 

draft test were prepared on the basis of this blue print. The blue print is 

presented in Table 3.7. 

Paragraph type 

Total 

9 

48 
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Based on the blue print 96 items were prepared for the draft test 

(double items intended for the final test). All items were prepared, giving 

due weightages to six Instructional Objectives and four Language Skills. The 

answers for the Objective type items should be in one word or in one 

sentence, which can be selected from the given four alternatives. For the Short 

answer type items, answers should be in one or two sentences. For the 

Paragraph type items the answer should be in one paragraph (minimum five 

sentences). Separate answer sheets were given to the students. Examples of 

the items are given as follows: 

Example for Objective type item - Fill in the blanks. 

1) is the determinant of heredity 

(a) gene (b) cell (c) blood (d) lymph 

Example for Objective type item - Answer to the question. 

1. Who among the following isn't related with the Onam myth? 

(a) Pakkanar (b) Vamanan (c) Mahabali (d) Devendran 

Example for Short answer type item. 

1) What is meant by Genetic Engineering? 

Example for Paragraph type item. 

1) Describe the distinctive features of Woolar lake. 

A copy of the Achievement Test in Malayalam Language (draft) is 

presented in Appendix IX. 
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The Try out 

The draft test was tried out by the investigator on a representative 

sample of 100 students in two class divisions of standard V11 in a school other 

than the Experimental and Control subjects were selected. Before 

administration, the purpose of the test was made clear to the subjects. 

Sufficient number of the test material and response sheets were provided to 

the students. All the necessary guidelines were included in the test and 

additional information needed were given by the investigator. All the 

response sheets were collected and scored with the help of scoring key and 

value points. 

Item Analysis 

The procedure suggested by Ebel and Frisbie (1991) was used for item 

analysis of the Objective type items. The scored response sheets were 

arranged in the descending order of the scores. The scores obtained by upper 

27 subjects (27%) and lower 27 subjects (27%) were taken as the upper group 

and lower group respectively. For selecting the items for the final test, the 

difficulty indedfacility value and the discriminating power of each item were 

found out. Discriminating power was calimlated for all of the items, where as, 

difficulty index was calculated only for the Objective type items and facility 

value was calculated only for the Short-answer and Paragraph type items. 

Difficulty Index 

The difficulty index for each item was considered as the percentage of 

the group who have given the correct response to the item. It is inversely 

proportionate to the actual difficulty of the item, that is, the larger the index 

the easier the item. 
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The following formula suggested by Ebel and Frisbie (1991) was used to 

compute the difficulty index of each item. 

U + L  
Difficulty Index = 

2N 

where, 

U - The number of correct response in the upper group 

L - The number of correct response in the lower group 

N - The number of subjects in each group 

Discriminating Power 

The higher the average discrimination index for items in a test, the more 

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

expected to be (Ebel & Frisbie, 1991). The discriminating power of each item 

was found out using the formula 

U - L  
Discriminating Power = --- 

N 
/ I  

where, 

U  - The number of correct response in the upper group 

L - The number of correct response in the lower group 

N - The number of subjects in each group. 

Facility Value 

For Short answer and Paragraph type items tzuo and five scores were 

allotted respectively for a fully correct response, if it was identical with the 
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scoring schemes. The scores varied depending on the response given by the 

subjects. Hence, for Short answer and Paragraph type items, the item analysis 

was done by calculating the facility value suggested by Harper as reported in 

Association of Indian Universities (1977). The formula used for this purpose 

was 

Sum of marks obtained by all candidates 
Facility Value = 

Sum of maximum marks obtainable on that item 

The difficulty index/facility value and the discriminating power of each 

item are given in Table 3.8. 
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TABLE 3.8 
Difficulty Index/ Facility Value and D k r h h a t i n g  Power 

of % items of Achievement Test in Malayalam Language for Standard V11 Pupils 

U - The number of correct response in the upper group; L - The number of correct response in the lower group; 
D1 -Difficulty Index; FV -Facility Value; DP - Discriminating Power 
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The investigator decided to select items having reasonable difficulty 

index/facility value and satisfactory discriminating power. Items having 

difficulty index between 0.4 and 0.6 (in the case of Short answer type and 

Paragraph type items, facility value can be calculated instead of difficulty 

index and items having facility value in between 40% and 60% can be 

selected) are considered to be average difficulty. Items having discriminating 

power greater than 0.4 are considered to be having satisfactory discriminating 

power. Items having such properties were readily selected. For getting 

sufficient number of items, the investigator made some adjustments in these 

limits. Objective type items having the difficulty index in between 0.20 and 

0.63 with discriminating power 0.3 and above were selected. Short answer 

type items having the facility value in between 12% and 52% with 

discriminating power 0.44 and above were considered for selection. 

Paragraph type items having the facility value in between 10% and 41% with 

discriminating power 0.33 and above were considered to be selected. Thus 48 

items were selected for the final test. There were 30 Objective type items, nine 

Short answer type items and nine Paragraph type items in the final test. The 

time duration fixed for the test was 90 minutes and the maximum score 

was 93. 

Validity of the Test 

To estimate the validity of the Achievement test, criterion related 

technique was used. The final test was administered on a representative 

sample of 100 students in two class divisions of standard V11 in a school other 

than the Experimental and Control subjects were selected. The response 

sheets were collected and scored. The second term examination marks in the 

same subject (Malayalam Language) of the same sample also were collected. 
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Then the Pearson's Product Moment correlation coefficient of the two sets of 

scores was calculated to find out the validity of the Achievement test. The 

coefficient of correlation was found to be 0.922. It indicates that the test is a 

highly valid tool to measure the Achievement in Malayalam Language. 

Content Validity 

This form of validity is estimated by evaluating the relevance of the test 

item individually and as a whole (Freeman, 1976). Content validity is most 

appropriately applied only to tests of proficiency and educational 

achievement. This type of test is designed to measure how well the individual 

has mastered a specific skill or course of the study. The investigator subjected 

the test items for experts' evaluation. As per this evaluation, the test content 

covers the sigruficant concepts and comprehensive enough in terms of the 

instructional objectives. Thus the content validity of the Achievement Test in 

Malayalam Language was established. 

Face Validity 

. To establish face validity items of the Achievement test was subjected to 

experts' evaluation. The experts confirmed that the items were able to 

measure Achievement in Malayalam Language of standard V11 pupils. 

Reliability of the Test 

Reliability of the Achievement test was established using test-retest 

method. The test was again administered on the same sample from whom the 

data obtained for validation, after a period of three weeks. Thus two sets of 

scores were obtained, the original test scores and the retest scores. Then the 

correlation coefficient of the two sets of scores was calculated using the 
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Pearson's Product Moment formula. The coefficient of correlation was found 

to be 0.945. It shows that the test is a reliable one. 

The coefficients of validity and reliability indicate that the test satisfied 

acceptable psychometric properties to measure the Achievement in 

Malayalam Language of standard V11 pupils. A copy of the final test is given 

in Appendix X. 

3.4.4.6. General Data Sheet for Assessing Socio-Economic Status (SES) 

To assess the Socio-Economic Status of the subjects in the Experimental 

and Control groups, this General Data Sheet was used. Inorder to collect the 

information regarding Income, Education and Occupation of parents, nine 

columns each for father and mother are included in the general Data Sheet. 

The sub-divisions and weightages of each category are as follows. 

Income level of Parents 

Rs. 1000 

Between 1001 - 2000 

Between 2001 - 3000 

Between 3001 - 4000 

Between 4001 - 5000 

Above 5000 

Parental Education 

Not receive formal schooling 

Standard I - IV 

Standard V - V11 

Standard V111 - X 

PDC, TTC 

BA/BSc./B.Com. 

Weightage 

5 

10 

15 

20 

25 

30 
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MBBS/MEd./ BSc. (Engg.)/ 

M.A./M.Sc./MBA/ Ph.D./CA etc. 

Parenta Z Occupation 
Unemployed 

Unskilled 

Semiskilled 

Skilled 

Semi professional 

Professional 

Highly professional 

A copy of the General Data Sheet in Malayalam and its English version 

are presented in Appendix XI and Appendix XI1 respectively. 

3.4.4.7. Classroom Interaction Rating Scale (CIRS) 

The investigator prepared a Rating Scale through which the Classroom 

Interaction under Cooperative Learning situation and Conventional Learning 

situation could be measured. Three categories of items are there in the Rating 

Scale. They are Inter-group Interaction, Intra-group Interaction and Student- 

teacher Interaction. For each item, the observers have to select the 

appropriate alternative among the three (Always, Occasionally and Never). 

The weightage given to each alternative is as follows: 

Always 3 

Occasionally 2 

Never 1 

The weightages given are reversed for negative items. 

A copy of the Interaction Rating Scale is presented in Appendix XIII. 
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3.4.5. EXECUTION OF THE EXPERIMENT 

As a first step of the experimentation, the investigator contacted with 

the Heads of the schools which selected for the Experimental and Control 

treatments and fixed a schedule. The experiment was executed according to 

the following pattern. 

3.4.5.1. Administration of the Pretest 

Before starting the treatment, both the Experimental and Control 

groups were given the same Achievement Test in Malayalam Language as the 

Pretest and the response sheets were collected. This was done with a view to 

measure the Pre-experimental Status of the pupils (of both the groups) with 

regard to the Achievement in Malayalam Language. 

3.4.5.2. Experimental Treatment 

Before starting the Experimental treatment the seating arrangement of 

the classroom was changed from the Conventional type to the horse-shoe 

format. This arrangement ensured better Inter-group, Intra-group, and 

Teacher-student interaction. 

The investigator started the Experimental treatment with the prose 

lesson Eenathil Thalathil using Cooperative Learning Strategy (Jigsaw-I1 

Model). Then the poem, Pootha Mavineppatti was taught. Thus all the 

selected units (six prose lessons and three poems) were taught through 

Jigsaw-I1 Model of Cooperative Learning Strategy. Language exercises 

(grammar and structure) included in these units were also taught. Thus nine 

units (each consisting of three sub-units) were taught using 27 periods (one 

period each for one sub-unit). The time duration of a period was 90 minutes. 
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Thus, a total time duration of 40 hours and 30 minutes was utilized for the 

Experimental treatment. The investigator took care to ensure that, the 

classroom activities were going through the four phases (Base group 

formation, Expert group formation, Peer tutoring and Rewarding the winning 

group) described in the Lesson Transcripts for Cooperative Learning Strategy. 

3.4.5.3. Control Treatment 

For treatment in the Control group, the nature of the classroom was not 

altered. The Conventional lecture Method was used to teach the topics 

selected. Only Conventional teaching aids were used. The topics selected 

were the same for the Experimental and the Control groups. The 27 sub-units 

(nine units, each consisted of three sub-units) were taught using 54 periods. 

The time duration of a period was 45 minutes. Thus the total time duration 

for the Control treatment was kept equal to that of the Experimental treatment 

(40 hours and 30 minutes). 

3.4.5.4. Administration of the Post test-I 

The Post test data were collected from the subjects in both the 

Experimental and Control groups the next day after the completion of the 

treatments. This was done to measure the post-treatment status of the 

subjects in terms of Achievement in Malayalam Language. The Achievement 

Test in Malayalam Language prepared by Kumar and Sasidharan (2001) 

which was already used as the Pretest, was utilized for this purpose. All 

necessary guidelhes were given to the subjects, before administering the test. 

And the purpose of the test was made clear to them. The time duration of the 

Post test was 90 minutes. 



Methodology 145 

3.4.5.5. Data on Other Variables 

During the treatment period, the data on the other Independent 

Variable, Classroom Environment, on the Control Variables, viz., Verbal 

Intelligence and Non-verbal Intelligence and on the Basal Variable, Socio- 

Economic Status were collected from both the Experimental and Control 

groups. Classroom Environment Inventory was administered during the first 

week of the treatment. In the second week, the Verbal Group Test of 

Intelligence was administered. Non-verbal Intelligence Test was given during 

the third week of the treatment. The General Data Sheet was also given to the 

subjects with a view to quanbfy the Socio-Economic Status. Besides, an 

observation schedule was utilized to collect data on Classroom Interaction 

under both Cooperative and Conventional classroom set up. 

3.4.5.6. Administration of the Post test-I1 

The same Achievement test (which was already used as the Pretest and 

the Post test-I) was administered again in the Experimental and Control 

groups after one month of the completion of the treatment (Post test-11). This 

was done to measure the quantity of Retention in Malayalam Language 

existing one month after the completion of the treatment. 

3.4.5.7. Scoring and Consolidation of Data 

Specific directions given in the respective test manuals were followed 

for scoring the response sheets. Answer scripts of Achievement Test in 

Malayalam Language were scored on the basis of the scoring key and the 

prefixed value points. In the case of Classroom Environment Inventory, the 

positive items (Yes-response) only were scored with one score each. Punched 

scoring keys were used for the Verbal and Non-verbal Intelligence Tests. 
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Socio-Economic Status was quantified by gwing appropriate weightages 

assigned to each aspect in the General Data Sheet. Classroom Interaction 

Rating Scale was scored giving appropriate weightage to each response. 

Response sheets which completed in all respects were only taken into 

consideration. Thus the final sample of 100 pupils of standard V11 was 

obtained. After scoring the response sheets, the scores were tabulated 

separately for the Experimental and Control groups. Actual number of the 

subjects included in the final sample is given as follows. 

3.4.6. STATISTICAL TECHNIQUES USED FOR ANALYSIS 

The present study demanded the use of the following statistical 

techniques. 

I Sample 
F 

I Boys 
I 

i 
! 

Girls 
l 

Total 

3.4.6.1. Mean Difference Analysis 

Control Group 

31 

19 

50 

Experimental Group 

20 

30 

50 

Test of Sigruficance of Difference between Means was used to compare 

the relevant variables between the Experimental and Control groups. This 

statistical technique was mainly employed to study whether the Experimental 

and Control groups differ in Achievement, Gain and Retention scores without 

controlling the effects of the Covariates. Mean Difference Analysis was also 

employed to equate the Experimental and Control groups with regard to Pre- 

experimental Status (Pretest score), Verbal and Non-verbal Intelligence and 

Total 

51 

49 

100 
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Socio-Economic Status of the pupils. To compare the nature of interaction in 

the Cooperative and Conventional Classrooms, this technique was resorted. 

For the large sample, the following formula suggested by Garrett (1981) was 

used. 

Here, MI, M2 are the means, 01, 0 2  are the standard deviations, and NI, 

N2 are sample size of the groups. 

For the small sample, the following formulae suggested by Garrett 

(1981) were used. 

In these formulae, MI, M2 are the means, NI, N2 are the sample size of 

the groups, XI, X2 are the scores of the groups, SED is the standard error and 

SD is the standard deviation. 
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3.4.6.2. Analysis of Covariance (ANCOVA) 

In the present study, Two Factor ANCOVA employing three Covariates 

viz., Pre-experimental Status (Pretest score), Verbal Intelligence and Non- 

verbal Intelligence (singly and in combination of the three at a time) was used 

to confirm the effectiveness of Cooperative Learning Strategy (Jigsaw-I1 

Model) over the Conventional lecture Method of Teaching, if any. Through 

Analysis of Covariance the investigator can control or adjust the effects of one 

or more uncontrolled variables and thereby permit a valued evaluation of the 

outcome of the experiment. It is applied when there are one or more 

correlated variables existing with the Dependent Variable. It can control the 

effects of any of the Covariates on the Dependent Variables using ANCOVA. 

An application of a simple Analysis of Covariance requires paired 

observations on 'k' groups of the experimental subjects. The number of pairs 

of observations in the 'k' groups is denoted by NI, N2 . . . Nk. The paired 

observations are assumed to be paired samples drawn from 'k' populations. 

The data may be represented as follows in Table 3.9 (Ferguson & Takane, 

1989). 
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TABLE 3.9 

Representation of Data for ANCOVA 

In this notation X is the variable under study, the Dependent Variable, 

whereas Y is the uncontrolled variable, or Covariate. In the Analysis of 

Group k 

Ylk Xlk  

y2k x2k 

Y3k k k  

...... 

YNkk XNkk 

Covariance, sums of products for the observations in the jth group is denoted 

Group 2 

y12 X12 

y22 X22 

y32 X32 

..... 

Y N ~  X N ~ ~  

y2 X2 

Group 1 

yl1 X11 

y2l x~ 

y31 X31 

. . . .  

YNI' XNI' 

by 

Ni - 
E (Xij - zj) (Yij - Yj) 

i=l 

Mean 

The sum of products for all observations in the 'k' groups, that is the 

71 XI 

total sum of products is 

k Nj 

Z C (Xij - Z) (Yij - Y) 
j =l i=l 

The computation formula for the total sum of products is 

k Nj - -. 
Tx TY 

E (Xij - X) (Yij - Y) = TXY - ------ 
j =l i=1 N 
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The within-grozips sums of products may be obtained by 

The behueen-groups sums of products is 

These formulae are applicable to groups of unequal or equal size. 

The calculation of the required sums of squares may be simplified by 

the use of computation formulae. The formula for the total sum of squares is 

The within-grorips sum of squares is 

The befzueen-groups sum of squares is 

k k 

c Nj (Xi: - x ) 2  = C1=; / Nj) - T2/N 
j =l j=l 
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The above formulae are generally applicable to groups of unequal or 

equal size. 

To assist in the interpretation of the results, the adjusted group means 

are calculated. This computation requires the pooled within class regression 

coefficients. 

The adjusted group means are calculated using the following formulae. 

The adjusted group mean for the Experimental group is 

The adjusted group mean for the Control group is 

In the present context, Analysis of Covariance employing two 

Independent Variables involving Two-way classification is the Two-Factor 

ANCOVA. The Independent Variables are Instructional Learning Strategies 

and Classroom Environment. Two levels of Instructional Learning Strategies 

are Cooperative Learning Strategy (CLS) h d  Conventional lecture Method of 

Teaching (CMT). Two levels of Classroom Environment are Above Average 

Classroom Environment (AACE) and Below Average Classroom Environment 

(BACE). 

3.4.6.3. Two-way ANOVA with 2 X 2 Factorial Design 

Two-way ANOVA with 2 X 2 Factorial design was used to study the 

main and interaction effects of the Independent Variables on the Dependent 

Variables. Analysis of Variance employing two Independent Variables 
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involving Two-way classification is the Two-way ANOVA. By this method 

the investigator could study the single effect of each of the Independent 

Variables on the Dependent Variables and the first order interaction effect of 

the Independent Variables. 

Interaction in the Two-way Analysis of Variance 

In a Two-way classification with n observation per cell, the total sum of 

squares is divided into four additive components, a between rows, a between 

columns, an interaction and a within cells. Each sum of squares has an 

associated degrees of freedom to obtain variance estimate or mean squares 

which are used to test the sigruficance of interaction effect. 

F-ratios are formed. from the variance estimate and used to test the 

signrficance of rows, columns and interaction effect. A model ANOVA 

(Ferguson & Takane, ,1989) is given in Table 3.10. 
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TABLE 3.10 

Model ANOVA 

R - Number of rows 
C - Number of columns 
n - Number of measurement in each cell : n>l 
N - nRC (Total number of measurement) 
X - Mean of all nRC observations 
df - Degrees of freedom. 

2x2 ANOVA was used for the present study because, two levels of two 

Souce 

Rows 

Columns 

Interaction 

Within 
cells 

Total 

Independent Variables [Instructional Learning Strategies into Cooperative 

Learning Strategy - CLS and Conventional lecture Method of Teaching - CMT 

df 

R-l 

C-l 

( - 1  ( - 1  

RC (n-l) 

~RC-1  

Sum of Squares 

R - 
nC C (Tir.. . - X . .  .)2 

r=2 
C 

nR z (%--R.. .)2 

c=l 
R C 

n C (%c. - Zr.- Zc. + X . .  .)2 
r=l c=l 

R C n 
C C C (X.irc - %c)2 
r=l c=l i=l 
R C n  
C C C (Xirc -R . .)2 

r=l c=l i=l 

and Classroom Environment into Above Average Classroom Environment - 

Mean 
Square 

Sr2 

SC2 

Src2 

S2rc 

AACE and Below Average Classroom Environment - BACE] were 
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incorporated in the experiment. Thus in the ANOVA process, the Total 

sample was classified into four cells. These four cells are as follows: 

1. Experimental group (in which Cooperative Learning Strategy was used) 

with AACE. 

2. Experimental group with BACE. 

3. Control group (in which Conventional lecture Method of Teaching was 

used) with AACE. 

4. Control group with BACE. 

Each of the Total sample would fall into one of these cells. The same 

classification was adopted for ANOVA for Achievement and ANOVA for 

Retention. 

3.4.6.4. Scheff6 Test of Post-hoc Comparison 

After ANCOVA, Scheff6 (1959) Test was used as a technique of Post-hoc 

Comparison of the adjusted criterion means of the Experimental and Control 

groups to determine the group difference. Two-way ANOVA was also 

followed by Scheffe Test of Post-hoc Comparison to estimate the group 

difference based on criterion means. 

The F-ratios between pairs of m e k  are calculated using the within 

group variance. The values of F are compared with the values of F' at 0.05 

level and 0.01 level. A sigruficant difference between the pairs of means is 

judged at the required levels only when the value of F-is equal to or greater 

than F' (Ferguson, 1976). 

3.5. SUMMARY OF PROCEDURE 

The entire procedure adopted in the present research programme is 

summarised and presented in the following flow chart. 
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Flow chart Showing the Summary of Procedure 

Variables 
I 

Independent Variables I 
Instructional Classroom 

Learning Environment 

Dependent Variables - 
Achievement in  I I Retention in  

Malayalam Language Malayalam Language 

v 
I Selection of Sample (Standard V11 Pupils) 1 

* * 

I Selectlon of ~xperlmental & Control groups I 

Pre-experimental Status Verbal Intelligence 

-- p 

Selection of Topics for Treatments 
I 

Non-verbal Intelligence 

$. 
Preparatlon of Lesson Transcripts for Cooperative Learning 

and Conventional lecture Method of Teaching 
I + 

Other tools 
I 

Experiment +-l 

Conventional lecture Method of Teaching 

4 
Treatment 

l 
Pretest 4 

Post test-I - Achievement Test in  Malayalam Languag 

4 
Retention Test (Post test-11) After One Month 

Experimental group 

Scoring and Consolidation 

Control group 

Mean Difference Analysis 2x2 ANCOVA ,+ +, 

I I 

I Results and Interpretation I 



A N A L Y S I S  

*:* Preliminary Analysis 
*:* Important Statistical Properties 
*:* Establishing the Equivalence of 

the Groups 
*:* Investigation of Classroom 

Interaction 
*:* Major Analysis 

*:* Mean Difference Analysis 
*:* Analysis of Covariance for 

Achievement and Retention 
*:* Analysis of Variance for 

Achievement and Retention 



T o examine the effectiveness of Instructional Learning Strategies 

(Cooperative Learning Strategy - Jigsaw I1 Model and 

Conventional lecture Method of Teaching) on Achievement and Retention 

in Malayalam Language of standard V11 pupils, the investigator analysed 

the collected data. The analysis was carried on also to study the influence 

of Instructional Learning Strategies (Cooperative Learning - Jigsaw I1 

Model and Conventional lecture Method) and Classroom Environment on 

Achimement and Retention in Malayalam Language of the sample. For 

analysis relevant statistical techniques such as Test of Significance of 

Difference between Means for Large and Small Independent Samples 

wherever necessary, Two Factor ANCOVA employing three Covariates 

(separately and in combination of the three at a time), Two-way ANOVA 

with 2 X 2 Factorial Design and Scheffe' Test of Post-hoc Comparison were 

employed. The statistical analysis of the data was done to throw light on 

the major and specific objectives set for the study. 

Analysis of the data was done using the software, SPSS (Statistical 

Package for Social Sciences - Hull & Nie, 1981). The whole analysis done 

for the present study is described in the following order. 
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4.1 PRELIMINARY ANALYSIS 

4.1 .l. IMPORTANT STATISTICAL PROPERTIES 

4.1.2. ESTABLISHING THE EQUIVALENCE OF THE GROUPS 

4.1.3. INVESTIGATION OF CLASSROOM INTERACTION 

4.2 MAJOR ANALYSIS 

4.2.1. MEAN DIFFERENCE ANALYSIS 

4.2.2. ANALYSIS OF COVARIANCE FOR ACHIEVEMENT AND 

RETENTION 

4.2.3. ANALYSIS OF VARIANCE FOR ACHIEVEMENT AND 

RETENTION 

4.1 PRELIMINARY ANALYSIS 

In the present study, a preliminary analysis was done as a first step, 

to find out the important statistical properties of the variables and to 

examine the equivalance of the Experimental and Control groups (Total 

sample, Boys and Girls) in terms of the mean scores of relevant variables 

[Pre-experimental Status (Pretest score), Verbal Intelligence, Non-verbal 

Intelligence and Socio Economic Status]. Investigation of classroom 

interaction under Cooperative Learning condition and Conventional 

Classroom condition also was included in the preliminary analysis. The 

preliminary analysis done is presented in the following sub-sections. 

4.1 .l. IMPORTANT STATISTICAL PROPERTIES 

The important statistical properties such as mean, median, mode 

standard deviation, skewness and kurtosis were computed for the scores on 

the Pretest, Achievement (Objectivewise and Total score), Gain, Retention 
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(Objectivewise and Total score), Verbal Intelligence, Non-verbal 

Intelligence, Classroom Environment and Socio-Economic Status of the 

pupils. These values were calculated separately for the Experimental and 

Control groups (Total sample, Boys and Girls). These are presented in 

Tables 4.1 and 4.2 respectively. 
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TABLE 4.1 
Important Statistical Properties of the Variables for the Experimental Group (Total sample, Boys and Girls) 

No. Vatlable 

3. 

4. 

5. 

6. 

1 7. 

18. I Non-verbal 
Intelligence 

Comprehension 

Application 

A~lye is  

Synthesis 

Evalustion 

I 

1 9. 
10. 

11. 

12. 

13. 

14. 

15. 

I 9  I Classmm 
Environment 

Aohlevernent 
( T o w  
Gain score 

K n M g e  

comprehension 

Application 

Analysis 

Synthesis 

Evaluation 

Mean 

9.72 

9.28 

6.82 

7.74 

6.56 

2.14 

1.82 

34.36 

24.64 

9.00 

5.78 

7.80 

5.54 

1.70 

1.36 

31.18 

36.66 

27.94 

40.64 

71.12 

Median 

9.00 

9.00 

8. 00 

8.00 

6.00 

2.00 

1.00 

Skew- 
ness 

1 .802 

0.01 

0.253 

0.253 

0.484 

0.607 

1.057 

0.242 

0.017 

0.141 

0.880 

-0.027 

0.323 

1.286 

0.683 

0.306 

1.092 

-0.088 

-0.414 

Total sample 

Mode 

10.00 

8.00 

9.00 

6.00 

6.00 

2.00 

1.00 

37.00 

30.00 

7.00 

5.00 

8.00 

1.00 

1.00 

1.00 

24.00 

33.00 

35.00 

40.00 

60.00 

I Bovs N = 20 I Glrls N = 30 N = 60 

8.D 

6.869 

3.784 

4.134 

3.853 

3.77 

1.355 

1.637 

16.216 

11.579 

3.943 

3.976 

3.995 

3.704 

1.233 

1.120 

16.175 

13.183 

11.821 

4.265 

30.38 

1 Mean tosis 
Skew- 
ness 

2.128 

0.12 

0.50 

0.423 

0.953 

0.404 

1.125 

Median 

6.00 

8.50 

5.50 

7.00 

5.00 

2.00 

1.00 

32.50 

23.00 

9.00 

5.00 

7.50 

3.00 

1.00 

1.00 

28.5 

34.50 

30.50 

40.5 

I Mean 

~ < 

Mode 

0.00 

5.00 

1.00 

2.00 

2.00 

1.00 

0.00 

41.00 

5.00 

2.00 

1.00 

8.00 

1.00 

1.00 

0.00 

7.00 

33.00 

5.00 

40.00 

Skew- 
ness 

Kur- 
tosis 





Analysis 161 

4.1.2. ESTABLISHING THE EQUIVALENCE OF THE GROUPS 

Since the experiment was conducted using the Pretest-Posttest 

Equivalent-Groups Design, it was very important to establish the 

equivalence of the Experimental and Control groups with respect to the 

relevant variables. As the sample for the present study was two intact 

classroom groups, the investigator attempted to examine the equivalence of 

these groups for the Total sample, Boys and Girls with regard to some 

select variables such as the Pre-experimental Status (Pretest score), Verbal 

Intelligence, Non-verbal Intelligence and Socio-Economic Status of the 

Pupi 1s. 

In the present study equivalence of the groups was established 

statistically. For this purpose, Test of Sigruficance of Difference between 

Means of Large and Small Independent Samples was used wherever 

needed. The comparison was done separately for the Total sample, Boys 

and Girls with regard to the scores in the four variables. 

The means and standard deviations of the scores on the Pretest, 

Verbal Intelligence, Non-verbal Intelligence and Socio-Economic Status of 

relevant groups were calculated and subjected to the Mean Difference 

Analysis. The data and results of the t-test are presented in Table 4.3. 
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TABLE 4.3 

Data and Results of the t-test for the Scores on the 
Pretest, Verbal Intelligence, Non-verbal Intelligence and Socio-Economic 

Status Between the Experimental and Control Groups (Total sample, Boys and Girls) 

NS - Not Sigruficant 

Girls 

Pre-experi- 
mental 

Status (Pre- 
test score) 

Verbal 
Intelligence 

Non-verbal 
Intelligence 

Socio- 
Economic 

Status 

Boys 

Groups 
Compared 

Experi- 
mental 

Control 

mental 

Control 

Expen- 
mental 

Control 

mental 

Control 

Level of 
Signi- 

ficance 

NS 

NS 

NS 

NS 

Total 

M 

9.833 

9.368 

35.367 

35.526 

27.133 

26.263 

69.433 

68.421 

Level 
of 

Signi- 
ficance 

NS 

NS 

NS 

NS 

30 

19 

30 

19 

30 

19 

30 

19 

U 

5.12 

4.139 

12.073 

8.208 

10.95 

12.269 

26.820 

20.82 

M 

9.55 

8.065 

38.60 

35.387 

29.15 

27.355 

73.65 

68.226 

M 

8.56 

36.66 

35.44 

27.94 

26.94 

71.12 

68.30 

t- 
value 

0.35 

0.06 

0.25 

0.15 

20 

31 

20 

31 

20 

31 

20 

31 

a 

9.035 

4.524 

14.802 

9.898 

13.22 

11.949 

35.654 

12.079 

a 

6.869 

4.385 

13.183 

9.205 

11.821 

11.958 

30.38 

15.766 

t- 
value 

0.68 

0.86 

0.49 

0.66 

Level of 
Signi- 

ficance 

NS 

NS 

NS 

NS 

50 
- 

50 

50 

50 

50 

50 

50 

50 

t- 
value 

1.01 

0.54 

0.42 

0.58 
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Table 4.3 shows that, the obtained t-values for the comparison of the 

scores on the Pretest, Verbal Intelligence test, Non-verbal Intelligence test 

and General Data Sheet for Socio-Economic Status, for the Total sample, 

Boys and Girls are not sigmficant even at 0.05 level. These results suggest 

that no sigruficant difference occurs between the Experimental and Control 

groups (Total sample, Boys and Girls) in terms of these variables. Hence 

the Total sample, Boys and Girls of the two groups are identical or 

equivalent with regard to the variables used to equate the groups. 

4.1.3. INVESTIGATION OF CLASSROOM INTERACTION 

The investigator made an attempt to study the nature of classroom 

interaction under Cooperative classroom condition and Conventional 

classroom condition. Several studies conducted abroad have revealed that 

the Cooperative Learning Strategies were helpful to promote healthy 

interaction in the classroom (Felder, 1995; Xin, 1996; De Keyrel, et  al., 2000 

and Ghaith, 2001). Interaction with peers leads the learner to social as well 

as academic development (Slavin, 1990; Jackson, 1990 and Brauer, et al., 

Drawing the spirit of inquiry from these findings, the investigator 

attempted to compare the classroom interaction under Cooperative 

Learning Strategy and Conventional lecture Method of Teaching. 

A Classroom Interaction Rating Scale (CIRS) was prepared for this 

purpose. Five teachers were invited to observe the classroom activities 

under Cooperative Learning Strategy (Jigsaw-11) in five separate periods. 

Using the Rating Scale, the observers collected data on Classroom 
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Interaction. Another five observers collected data on Classroom Interaction 

from the Conventional classroom. 

The data were consolidated and the means and standard deviations 

of each category of items were computed separately for the Cooperative 

classroom group and Conventional classroom group. These properties were 

then subjected to the Mean Difference Analysis. The percentage of score for 

each category was also calculated. The results of these analyses are 

presented in Table 4.4. 

TABLE 4.4 

Results of the Investigation of Interaction 
in the Cooperative Classroom and Conventional Classroom 

All the t-values obtained for the comparison of interaction in the 

Cooperative and Conventional classrooms are found sigruficant at 0.01 

level. That is, a s i w c a n t  difference occurs between the Cooperative and 

Conventional classrooms in terms of three categories of Classroom 

Interaction (Inter-group, Intra-group and Student-teacher interactions). 

Statistically sigruficant difference between the nature of interaction in the 

Cooperative and Conventional classrooms is noticed. This indicates that 

Category of 
lnteraction 

Inter-group 
lnteraction 

Intra-group 
lnteraction 

Student-teacher 
lnteraction 

Level of 
Signi- 

ficance 

0.01 

0.01 

0.01 

Cooperative Classroom 

't' value 

11.56 

4.13 

9.91 

Percen- 
tage of 
Scores 

95 

86.67 

98,67 

Conventional Classroom 

Percen- 
tage of 
Scores 

58.33 

63.33 

72.67 

Mean 

22.8 

10.4 

29.6 

S.D. 

0.693 

0.748 

0.566 

Mean 

14.0 

7.6 

21.8 

S.D. 

1.356 

1.131 

1.470 
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interaction in two classrooms is different. Higher mean scores are seen to 

attach with the Cooperative Classroom group. It proves that Interaction (all 

the three categories) is higher in the Cooperative Classroom when 

compared to the Conventional Classroom. Percentage of scores of each 

category obtained for the two groups also reveal this fact. That is, the 

percentage of scores are in agreement with the findings of the Mean 

Ddference Analysis. 

4.2. MAJOR ANALYSIS 

In the present experimental study, three statistical techniques were 

employed for major analysis. They are the Mean Difference Analysis, Two- 

way Analysis of Covariance and Two-way Analysis of Variance. Each of 

these techniques was used for complying with the objectives set for the 

Experiment. Mean Difsermce Analysis was employed to get an answer to 

the question whether the Experimental and Control groups differ in 

Achievment, Gain score and Retention or not, without controlling the 

Control Variables. Two-way Analysis of Covariance was used to examine 

whether the Experimental and Control groups differ in Achimement and 

Retention or not, after controlling the' Control Variables or Covariates. 

Main and Interaction effects of Instructional Learning Strategies and 

Classroom Environment on Achievement and Retention were studied 

through the Two-Factor Analysis of Variance. Each of the three techniques 

is described in detail and presented in this part of the report. 

4.2.1 MEAN DIFFERENCE ANALYSIS 

Difference in Achievement, Gain score and Retention, if any, between 

the Experimental and Control groups was investigated before controlling 
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the Covariates using the Mean Difference Analysis. After examining the 

equivalence of the Experimental and Control groups, the data were 

subjected to the Mean Difference Analysis. This technique was used to 

compare the Experimental and Control groups with regard to the 

Achievement (Objectivewise and Total score) Gain score and Retention 

(Objectivewise and Total score) without controlling the effects of the 

Covariates. All comparisons were done for the Total sample, Boys and 

Girls separately and are presented in the following sections. 

4.2.1.1. Difference in Mean Achievement Scores (Objectivewise and 

Total score) Between the Experimental and Control Groups (Total 

sample, Boys and Girls) 

To study whether the Experimental and Control groups differ 

sigmficantly in terms of mean Achievement scores (Objectivewise and Total 

score), Test of Signrficance of Difference between Means was utilised. The 

comparison was done for the Total sample, Boys and Girls separately. 

The means and standard deviations of the Achievement scores (Post 

test I - Objectivewise and Total score) were subjected to the Mean 

Difference Analysis. Data and results of h e  t-test are presented in Table 4.5. 
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TABLE 4.5 

Data and Results of the t-test for the Mean Achievement Scores 
(Objectivewise and Total) Between the Experimental and Control Groups (Total sample, Boys and Girls) 

t-value 
Sample 

Total sample 

Boys 

Girls 

NS - Not 

Level of 
Signi- 

ficance Variable 

Knowledge 
Comprehension 
Application 
Analysis 
Synthesis 
Evaluation 
Achievement 
(Total) 

Knowledge 
Comprehension 
Application 
Analysis 
synthesis 
Evaluation 
Achievement 
(Total) 

Knowledge 
Comprehension 
Application 
Analysis 
Synthesis 
Evaluation 
Achievement 
(Total) 

Significant. 

Experimental Group 

M l 
9.28 
6.82 
7.74 
6.56 
2.14 
1.82 

34.36 

9.20 
6.45 
7.25 
5.85 
1 .g0 
1.80 

32.45 

9.333 
7.067 
8.067 
7.033 
2.300 
1.833 

35.633 

Control Group 

M2 
5.40 
5.12 
4.82 
5.32 
1.30 
1.16 

23.12 

5.19 
5.07 

4.226 
4.516 
1.161 
1 .OO 

21.161 

5.737 
5.21 1 
5.789 
6.632 
1.526 
1.421 

26.316 

Q1 

3.764 
4.134 
3.853 
3.770 
1 355 

1.637 

16.21 8 

5.347 
5.306 
4.789 
4.234 
1.483 
1 .g08 

21.649 

2.279 
3.205 
3.129 
3.41 9 
1.264 
1.464 

11.538 

Q2 

3.326 
3.612 
3.293 
3.830 
1.313 
1.167 

14.362 

3.400 
4.082 
3.461 
3.855 
1.293 
1.21 1 

15.533 

3.263 
2.780 
2.820 
3.499 
1.349 
1.071 

11.917 

NI 
50 
50 
50 
50 
50 
50 

50 

20 
20 
20 
20 
20 
20 

20 

30 
30 
30 
30 
30 
30 

30 

N2 
50 
50 
50 
50 
50 
50 

50 

3 1 
3 1 
3 1 
3 1 
3 1 
3 1 

3 1 

19 
19 
19 
19 
19 
19 

19 
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Table 4.5 shows that the obtained t-values for Achievement - Total 

and Objectivewise scores namely Knowledge, Application and Synthesis 

are sigruficant at 0.01 level and for the Objectives Comprehension and 

Evaluation, the t-values are found sigruficant at 0.05 level for the Total 

sample. 

The results indicate that the mean Achievement scores of the 

Experimental and Control groups (Total and Objectivewise scores except 

Analysis) are sigruficantly different. Higher mean Achievement scores 

associated with the Experimental group show its advantage over the 

Control group. 

The individual performance of the subjects in the Experimental and 

Control groups (Total sample) on the Achievement test (Post test-I - Total 

score) was examined graphically. The graphical representation is 

presented in Figure 4-1. 
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FIGURE 4 - 1 Comparison of the Individual Achievement Scores (Total) of the Experimental and Control Groups - Total sample 



Analysis 170 

As per Figure 4-1, the individual performance of the subjects in the 

Experimental and Control groups (Total sample) on the Achievement test is 

markedly dinerent. This difference is statistically sigruficant as per 

Table 4.5. The Experimental group shows higher individual performance 

than the Control group. Hence, the trend of performance of the 

Experimental and Control groups as shown in the graphical representation 

confirms the result of the t-test in the comparison of the Achievement scores 

(Total sample). 

It can also be noted from Table 4.5 that, in the case of Boys, the 

obtained t-value for Achievement in Knowledge is sigruficant at 0.01 level. 

The t-values obtained for Achievement - Total and for the Objective 

Application are found sigruficant at 0.05 level. All other t-values for the 

Objectives Comprehension, Analysis, Synthesis and Evaluation are not 

found sigruficant even at 0.05 level. These results indicate that there is 

sigruficant difference existed in the mean Achievement scores (Total and for 

the Objectives, Knowledge and Application) between the Boys in the 

Experimental and Control groups except for the Objectives Comprehension, 

Analysis, Synthesis and Evaluation. Higher mean Achievement scores 

associated with the Experimental group (Achievement - Total and 

Objectivewise namely Knowledge and Application) reveal the superiority 

of the Experimental group over the Control group. 

The individual performance of Boys in the Experimental and Control 

groups on the Achievement test (Post test-I - Total score) was studied 

graphically. The graphical representation is presented in Figure 4-2. 



FIGURE 4 - 2 Comparison of the Individual Achievement Scores (Total) of the Experimental and Control Groups - Boys 
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As Figure 4-2 shows, the individual performance of Boys in the 

Experimental and Control groups on the Achievement test is notably 

different. The graph reveals higher Achievement in the case of the 

Experimental group. Results of the t-test indicate that, this difference is 

statistically signhcant. The graphical representation confirms the results 

of the comparison of Achievement scores of Boys. 

In the case of Girls, it can be noted from Table 4.5 that the obtained t- 

values for Total and Objectivewise Achievement in Knowledge and 

Application are found sigruficant at 0.01 level. For the Objectives 

Comprehension and Synthesis, the t-values are found sigruficant at 0.05 

level. These results indicate that the Girls in the Experimental and Control 

groups differ in their Achievement scores (Total and all Objectives except 

Analysis and Evaluation). Higher mean Achievement scores associated 

with Girls in the Experimental group reveal their advantage over Girls in 

the Control group. 

Individual performance of Girls in the Experimental and Control 

groups on the Achievement test (Post test-I - Total score) was examined 

graphically and compared the pattern of, performance. 

The graphical representation of the comparison of the individual 

performance of Girls in the Experimental and Control groups is presented 

in Figure 4-3. 



Analysis 173 

Scale X - axis 5 mm = 1 number 
Y-axis 2mm= lscore 

. . E x p e r i m e n t d  Croup 
L n t r o l  Group 60 - 

55 - 

50 - 

45 - 

t 40- 
E 
3 35- 
3 

30- 
5 

25 - 

20 - 

15 - 

10 

5 - 

0 ,  
32 

FIGURE 4 - 3 Comparison of the Individual Achievement Scores (Total) of the Experimental and Control Groups - Girls 



Figure 4-3 shows that, there exists remarkable difference in the 

individual performance of Girls in the Experimental and Control groups on 

the Achievement test (Total score). The graph reveals higher performance 

of Girls in the Experimental group. As per the results of t-test (Table 4.5), 

this difference is statistically sigruficant. Thus, the feature in the graphical 

representation coincides with the results of the t-test for Achievement 

(Total score) of Girls. 

4.2.1.2. Difference in the Mean Gain Scores Between the Experimental 

and Control Groups (Total sample, Boys and Girls) 

To study how far the Gain scores differentiate the Experimental and 

Control groups (Total sample, Boys and Girls), the means and standard 

deviations of the two groups were calculated and subjected to the Mean 

Difference Analysis. Data and results of the t-test are presented in 

Table 4.6. 

TABLE 4.6 

Data and Results of the t-test 
for the Mean Gain Scores Between the 

Experimental and Control Groups (Total sample, Boys and Girls) 

S1. 
No. 

1. 

2. 

3. 

Sample 

Total 

Boys 

Girls 

Experimental Group 

M1 

24.64 

22.90 

25.80 

Control Group t- 

4.35 

2.45 

3.21 

(31 

11.579 

14.782 

8.938 

MZ 

14.56 

13.097 

16.947 

Level of 
Signi- 

ficance 

0.01 

0.05 

0.01 

NI 

50 

20 

30 

(32 

11.611 

12.579 

9.675 

N2 

50 

31 

19 
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It can be seen from Table 4.6 that, for the Total sample and Girls the 

obtained t-values are above the limit set for 0.01 level of sigruficance. For 

Boys the t-value is sigruficant at 0.05 level. These results suggest that, there 

is sigruficant difference in the mean Gain scores of the Experimental and 

Control groups for the Total sample, Boys and Girls. 

In all comparisons, the higher mean scores are seen to associate with 

the Experimental group. It indicates the superiority of the Experimental 

group (Total sample, Boys and Girls) over the Control group in the case of 

the Gain scores. 

The individual Gain scores of the subjects in the Experimental and 

Control groups (Total sample, Boys and Girls) were compared graphically 

and studied the pattern of performance. The graphical comparison of the 

individual Gain scores of the subjects in the Experimental and Control 

groups (Total sample, Boys and Girls) are presented in Figures 4-4,4-5 and 

4-6 respectively. 
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As per Figures 4-44-5 and 4-6, notable difference exists between the 

Experimental and Control groups, with regard to the individual Gain 

scores of the subjects. In Total sample, Boys and Girls, the graphs reveal 

higher Gain scores for the Experimental group. Mean Difference Analysis 

(Table 4.6) of the Gain scores indicates that these differences (Total sample, 

Boys and Girls) are statistically sigruficant. Patterns of individual Gain 

scores in the graphical representations confirm the results of the Mean 

Difference Analysis for the Total sample, Boys and Girls. 

4.2.1.3. Difference in the Mean Retention Scores (Objectivewise and 

Total) Between the Experimental and Control Groups (Total 

sample, Boys and Girls) 

To study how the Experimental and Control groups differ in terms of 

the mean Retention scores (Objectivewise and Total), Test of Sigruficance of 

Difference between Means was used. The comparison was done for the 

Total sample, Boys and Girls separately. 

The means and standard deviations of the Retention scores (Post 

test-I1 - Objectivewise and Total score) were calculated and subjected to the 

Mean Difference Analysis. Data and results of the t-test are presented in 

Table 4.7. 
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TABLE 4.7 
Data and Results of the t-test for the Mean Retention Scores 

(Objectivewise and Total) Between the Experimental and Control Groups (Total sample, Boys and Girls) 

I I I I I Level of 
Experimental Group 

Sample 
Control Group 

Variable 

Total 
sample 

t-value Signi- 
ficance 

Knowledge 
Comprehension 
Application 
Analysis 
Synthesis 
Evaluation 

Boys 

Girls 

Retention (Total score) 
Knowledge 
Comprehension 
Application 
Analysis 
Synthesis 
Evaluation 
Retention (Total score) 
Knowledge 
Comprehension 
Application 
Analysis 
Synthesis 
Evaluation 
Retention (Total score) 

L 

M1 
9.00 
5.78 
7.80 
5.54 
1.70 
1.36 

NS - Not Sigruficant. 

CJI 

3.943 
3.976 
3.995 
3.704 
1.233 
1.120 

5.27 
2.45 
4.30 
1.11 
2.11 
1.89 

NZ 
50 
50 
50 
50 
50 
50 

NI 
50 
50 
50 
50 
50 
50 

MZ 
5.18 
4.08 
4.54 
4.70 
1.26 
0.96 

0.01 
0.05 
0.01 
NS 
0.05 
NS 

oz 
3.274 
2.863 
3.581 
3.829 
0.803 
0.989 
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Table 4.7 shows that, for the Total sample, the obtained t-values for 

Total and Objectivewise Retention in Knowledge and Application are 

sigruficant at 0.01 level. For the Objectives Comprehension and Synthesis, 

the t-values are found signrficant at 0.05 level. But for the Objectives 

Analysis and Evaluation, the t-values are not found sigruficant even at 0.05 

level. These results suggest that, for the Total sample, the Experimental 

and Control groups differ sigrhcantly in terms of the Retention scores 

(Total and all Objectives except Analysis and Evaluation). 

Moreover, the higher mean scores are seen to associate with the 

Experimental group in all of these comparisons which have shown 

sigruficant t-values. It provides a satisfactory evidence for the advantage of 

the Experimental group over the Control group in terms of the Retention 

scores. 

The individual Retention scores (Post test-I1 - Total score) of the 

Experimental and Control groups (Total sample) were graphically 

represented and studied the pattern of performance. This graphical 

comparison is presented in Figure 4-7. 
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Figure 4 7  shows a clear difference in the individual Retention scores 

(Total) of the subjects in the Experimental and Control groups (Total 

sample). In the graph higher Retention scores are seen with the 

Experimental group. This difference is statistically sigruficant as per the 

results of the Mean Difference Analysis (Table 4.7). In the graph as well as 

in the Mean Difference Analysis, superiority of the Experimental group is 

evident. 

Table 4.7 also shows that, for Boys, the obtained t-values for 

Retention in the Objectives Knowledge and Application are s i e c a n t  at 

0.01 level and the t-value for Retention - Total is found signrficant at 0.05 

level. The t-values for all other Objectives (Comprehension, Analysis, 

Synthesis and Evaluation) are not found signtficant even at 0.05 level. This 

suggests that for Boys, sigruficant difference exists between the 

Experimental and Control groups with regard to the mean Retention scores 

(Total and Objectivewise Retention in Knowledge and Application). No 

signrficant difference is observed for the Objectives Comprehension, 

Analysis, Synthesis and Evaluation. Besides, in the comparisons of the 

Total score and of the Objectives Knowledge and Application, the higher 

mean scores associated with the Experimental group prove its advantage 

over the Control group. 

Individual Retention scores (Post test-I1 - Total score) of Boys in the 

Experimental and Control groups were compared graphically. The 

graphical representation is presented in Figure 4-8. 
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Figure 4 8  shows that, the individual Retention scores (Total) of Boys 

in the Experimental and Control groups are markedly different. Higher 

Retention scores are seen with the Experimental group. Results of the t-test 

(Table 4.7) suggest that this difference is statistically sighcant. Thus, the 

graphical representation and the t-test reveal the advantage of the 

Experimental group with regard to the Retention (Total score). 

For the sub-sample Girls, the obtained t-values for the Objectives 

Knowledge and Application are sigruficant at 0.01 level as shown in Table 

4.7. The t-value for Retention - Total is found sigruficant at 0.05 level. For 

Retention in all other Objectives (Comprehension, Analysis, Synthesis and 

Evaluation), the t-values are not found sigruficant even at 0.05 level. These 

results indicate signhcant difference between Girls in the Experimental 

and Control groups in terms of the Retention scores (Total and for the 

Objectives namely Knowledge and Application). No signdicant difference 

in the Retention scores are found for the Objectives Comprehension, 

Analysis, Synthesis and Evaluation. 

In all of these comparisons which have shown sighcant  t-values for 

Girls, the higher mean scores are seen to associate with the Experimental 

group. It indicates the superiority of Girls in the Experimental group over 

the Control group. 

The individual Retention scores (Post test-I1 - Total score) of Girls in 

the Experimental and Control groups were compared graphically and 

studied the pattern of performance. The graphical representation is 

presented in Figure 49. 
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The pattern of the individual Retention scores shows difference in the 

performance of Girls in the Experimental and Control groups. This 

difference is statistically sigruficant as per the results of the t-test (Table 

4.7). The t-test concerned and the graphical representation are in 

agreement with the advantage of Girls in the Experimental group over the 

Control group. 

4.2.1.4. Summary  and Discussion of the Mean Difference Analysis 

Results of the Mean Difference Analysis conducted for the 

comparison of the mean Achievement scores (Objectivewise and Total), 

Gain and Retention scores (Objectivewise and Total) between the 

Experimental and Control Groups (Total sample, Boys and Girls) are 

summarised in Table 4.8 and discussed. 
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TABLE 4.8 

Summary of the t-values for 
Achievement (Objectivewise and Total score), 

Gain and Retention (Objectivewise and Total score) 
for the Experimental and Control Groups (Total sample, Boys and Girls) 

No. S1- l 
1. I Knowledge 

2. 1 Comprehension 

3. 

4. 

Application 

Analysis 

5. 

6. 

8. / Gain score 

Synthesis 

Evaluation 

7. 

9. 1 Knowledge 

Achievement 
(Total score) 

10. 1 Comprehension 

11. I Application 

12. 1 Analysis 
I 

13. 1 Synthesis 

14. 1 Evaluation 

15. 1 Retention (Total 
score) 

t-value Total l Girls 

2.98" 4.20" 

* Sigzuficant at 0.05 level. 
Sighcant at 0.01 level. 

From Table 4.8 it can be seen that the I t '  values for Achievement - 

Total and Objectivewise Achievement in Knowledge, Comprehension, 

Application, Synthesis and Evaluation for Total sample, Achievement - 

Total and in the Objectives namely Knowledge and Application for Boys, 
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Achievement - Total and Objectivewise Achievement in Knowledge, 

Comprehension, Application and Synthesis for Girls are sigruficant. Hence, 

it can be inferred that Achievement in Malayalam Language (Total and 

Objectivewise mentioned earlier) differentiate the Experimental and 

Control groups (Total sample, Boys and Girls). These comparisons which 

show sigmficant t-values reveal the advantage of the Experimental group 

over the Control group as the high mean scores are seen to associate with 

the Experimental group. 

The obtained It1-values for the Gain scores for the Total sample, Boys 

and Girls are found sigruficant. It shows that the Experimental and Control 

groups (Total sample, Boys and Girls) differ sigruficantly in terms of their 

Gain scores. This difference gives evidence for the superiority of the 

Experimental group over the Control group, as the high mean scores are 

seen to associate with the Experimental group. 

Table 4.8 also shows that the obtained It' values for Retention - Total 

and Objectivewise scores in Knowledge, Comprehension, Application and 

Synthesis for Total sample, Total and Objectivewise Retention in 

Knowledge and Application for Boys, and Girls are found sigmficant. 

Hence, the Retention scores (Total and Objectives mentioned earlier) also 

differentiate the Experimental and Control groups (Total sample, Boys and 

Girls). In all of the comparisons which show s i e c a n t  t-values, high 

mean scores are seen to attach with the Experimental group. It suggests 

that the Experimental group is superior to the Control group in terms of the 

Retention scores (Total and Objectivewise mentioned earlier) of the Total 

sample, Boys and Girls. 
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Graphical comparisons of the individual scores of the subjects in the 

Experimental and Control groups (Total sample, Boys and Girls) on 

Achievement (Total score), Gain and Retention (Total score) were done for 

a visual examination of the performance. All of the graphical 

representations revealed remarkable difference in the individual 

performance of the subjects in the two groups (Total sample, Boys and 

Girls). All of the graphs showed higher scores (Achievement, Gain and 

Retention) with the Experimental group (see Figures 4-1,4-2, 43, 4-4, 4-5, 

4-6,4-7,4-8 and 4-9). 

Results of the Mean Difference Analysis on Achievement and 

Retention (Objectivewise and Total score) and Gain score between the 

Experimental and Control groups threw light upon the fact that the 

Experimental and Control groups differ sigruficantly even without 

controlling the Covariates in the Experiment. 

4.2.2. ANALYSIS OF COVARIANCE FOR ACHIEVEMENT AND 

RETENTION 

To study whether the Experimental and Control groups differ 

sigmficantly or not with regard to the Achievement and Retention in 

Malayalam Language (Objectivewise and Total score) of standard VII 

pupils, after controlling the effects of three Control Variables, Two-way 

Factorial ANCOVA with three Covariates (separately and in combination 

of the three at a time) was employed. The results of the ANCOVA were 

further used to examine the relative effectiveness of Cooperative Learning 

Strategy and Conventional lecture Method of Teaching on Achievement 

and Retention in Malayalam Language (Objectivewise and Total score) 
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after controlling the single and combined effects of the Covariates. The 

variables controlled are, Pre-experiments l Status c (Pretest score), Verbal- 

Intelligence and Non-verbal Intelligence, separately and in combination of 

the three. Thus the effectiveness of Instructional Learning Strategies on 

Achievement and Retention (Objectivewise and Total score) in Malayalam 

Language was studied. For Achievement and Retention (Objectivewise and 

Total score) separate ANCOVA with three Covariates (singly and in 

combination) were utilised. 

In the Two-Factor ANCOVA, two levels of Instructional Learning 

Strateges (Cooperative Learning Strategy - CLS and Conventional lecture 

Method of Teaching - CMT) and two levels of Classroom Environment 

(Above Average Classroom Environment - AACE and Below Average 

Classroom Environment - BACE) were incorporated as the Independent 

Variables. Achievement and Retention (Objectivewise and Total score) in 

Malayalam Language were considered as the Dependent Variables. 

The categorisation of the sample based on the two levels of 

Instructional Learning Strategies and Classroom Environment are 

described in the following section. This scheme of categorisation is used 

both for Two-way ANCOVA and Two-way ANOVA employed for the 

analysis of data in the present experiment. 

Classificatory Technique 

The two Independent Variables, Instructional Learning Strategies 

and Classroom Environment were classified into two levels. Instructional 

Learning Strategy was classified into two such as Cooperative Learning 

Strategy (CLS) and Conventional lecture Method of Teaching (CMT). Two 
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intact classroom groups were taken as the sample. One of these groups 

(Experimental group) was taught through Cooperative Learning Strategy 

(CLS) and the other group (Control group) was taught through 

Conventional lecture Method of Teaching (CMT). 

Actual number of subjects in each of these two groups (CLS and 

CMT) are as follows. 

Instructional Learning l Total 
Strategies 

CMT I 31 I 19 I 50 

CMT - Conventional lecture Method of Teaching. 

Total 

Classroom Environment was Classified into two levels as Above 

Average Classroom Environment (AACE) and Below Average Classroom 

Environment (BACE), using median as the cut off point, separately for the 

Total sample, Boys and Girls. 

The medians of the Classroom .Environment scores for the Total 

sample, Boys and Girls were 39, 37 and 39 respectively. Subjects who got 

the score above the median were considered as the Above Average 

Classroom Environment (AACE) group and who got equal to or below the 

median were considerd as the Below Average Classroom Environment 

(BACE) group. 

CLS - Cooperative Learning Strategy 

51 

The actual number of subjects (Total sample, Boys and Girls) falling 

in each of the two levels of Classroom Environment are as follows. 

49 100 
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AACE - Above Average Classroom Environment 
BACE - Below Average Classroom Environment 

Before proceeding to ANCOVA the investigator scrutinised the data 

used for analysis, with a view to know whether the data are sufficient to 

satisfy the major assumptions suggested by Winer (1971), Wildt and 

Ahtola (1978) and Ferguson (1976) to carry out the ANCOVA procedure. 

The data were seen to satisfy the following assumptions. 

Nature of the Groups 

Experimental Group 

Control Group 

Total 

1. The scores on the Dependent Variables are a linear combination of 

four independent components, an overall mean, a treatment enect, a 

linear covariate effect and an error term. 

2. The error is normally and independently distributed with mean zero 

and variance &E. 

Boys Girls 

3. The (weighted) sum of all groups of the treatment/group effect is 

zero. 

AACE 

15 

9 

24 

AACE 

18 

4 

22 

Total sample 

4. The coefficient of the covariate (slope of the regression line) is the 

same for each treatment group. 

BACE 

5 

22 

27 

BACE 

12 

15 

27 

AACE 

32 

11 

43 

5. The covariate is a fixed mathematical variable measured without 

error, not a stochastic variable. 

BACE 

18 

39 

57 
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All computations were done using the software, Statistical Package 

for Social Sciences - (SPSS - Hull & Nie, 1981). Since the frequencies in the 

treatment cells were unequal, the ANCOVA program for unequal cell 

frequencies was utilised for analysis. 

Tests for Basic Assumptions 

The basic assumptions of the ANCOVA, described earlier, were 

examined by analysing the data collected. The results of this analysis are 

presented as follows. 

a. Linear Relationship Between the Dependent Variable and the 

Covariates 

The nature of the relationship between the Dependent Variables 

(Achievement and Retention in Malayalam Language - Objectivewise and 

Total score) and the Covariates (Pre-experimental Status, ie Pretest score, 

Verbal Intelligence, and Non-verbal Intelligence (separately and in 

combination of the three) was studied using Scatter Plots. A visual 

examination of the Scatter Plots revealed that the relationship between the 

Dependent Variables and the Covariates (separately and in combination) 

was in linear way, as the scores of the Dependent Variables and the 

Covariates did not depart greatly from the line of goodness of fit. Thus the 

assumption of linear relationship between the Dependent Variables and the 

Covariates was satisfied. 

Scatter Plots of three Covariates against the Dependent Variables 

(Achievement and Retention - Total score) are presented in specimen 

Figure 4-10. 
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b. Homogeneity of Variance 

To satisfy the assumption of homogeneity of variance, separate 

Analysis of Variance was used. The ANOVA used for this purpose helped 

the investigator to test whether the slopes of the regression lines are the 

same (Homogeneity of within class regression) for the two levels of the 

Independent Variables (Instructional ZRarning Strategies and Classroom 

Environment). 

Separate Tests of Homogeneity of Variance were employed for each 

ANCOVA for Achievement and Retention (Objectivewise and Total score) 

with the three Covariates (Pre-experimental Status, ie Pretest score, Verbal 

Intelligence and Non-verbal Intelligence) separately and in combination. In 

all cases the within class regression coegidents were homogeneous or the 

same for the two levels of the Independent Variables (Tables are not 

presented). The outcome of these tests do not rule against pooling the 

withm class regression (Winer, 1971). Thus it was found that the data were 

appropriate to fit with the N O V A  model. 

c. Analysis of Variance for Achievement and Retention: Disregarding 

the Covariates 

The investigator used separate Analysis of Variance with each 

ANCOVA, to study whether the Experimental and Control groups differ 

sigruhcantly or not in Achievement and Retention, disregarding the 

Covariates. For this purpose, the sum of squares, mean squares of variance 

along with the corresponding degrees of freedom and the F-ratios were 

calculated. Four out of seven ANOVA employed, yielded signhcant F- 

values for Instructional Learning Strategies on Achievement (Total and 
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Objectivewise Achievement in Knowledge, Application and Synthesis). 

Five out of seven ANOVA yielded signrficant F-values for Instructional 

Learning Strategies on Retention (Total score and in the Objectives 

Knowledge, Comprehension, Application and Synthesis). It indicated 

statistically sigmficant difference in the treatment means. This is due to the 

fact that the treatment means appear to have different Covariate means. If 

difference between the criterion means remains after a statistical 

adjustment, the ANCOVA attempts to approximate the difference in each 

of the treatment means is equated on the Covariate (Winer, 1971). 

4.2.2.1. ANALYSIS OF COVARIANCE FOR ACHIEVEMENT 

Two-way Factorial ANCOVA with three Covariates (Pre- 

experimental Status, ie Pretest score, Verbal Intelligence, and Non-verbal 

Intelligence - separately and in combination of the three at a time) was 

employed to examine whether there exists any difference between the 

Experimental and Control groups in terms of Achievement in Malayalam 

Language (Objectivewise and Total score) even after controlling the effects 

of the Covariates. By employing Two-Factor ANCOVA, the investigator 

could further study the relative effectiveness of Cooperative Learning 

Strategy (a) and Conventional lecture Method of Teaching on 

Achievement in Malayalam Language (Objectivewise and Total score), after 

controlling the single and combined effects of the Covariates. Two levels of 

Instructional Learning Strategies (CLS and CMT) and two levels of 

Classroom Environment (Above Average Classroom Environment - AACE 

and Below Average Classroom Environment BACE) were incorporatd in 

the ANCOVA as the Independent Variables. The Covariates were Pre- 
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experimental Status (Pretest score), Verbal Intelligence and Non-verbal 

Intelligence. Achievement in Malayalam Language (Objectivemise and 

Total score) was considered as the Dependent Variable. With every 

ANCOVA which shows sigruficant F-values, SchefJe' Test of Post-hoc 

Comparison was done to find out the group (CLS or CMT) that caused 

difference in the criterion means. The ANCOVA was employed only for the 

Total sample. The procedure of the ANCOVA for Achipoment is described 

in the following sub-sections. 

4.2.21.a. Analysis of Covariance for Achievement - Pre-experimental 

Status (Pretest Score) Controlled 

To study whether si@cant difference exists between the 

Experimental and Control groups or not with regard to the mean scores of 

Achievement in Malayalam Language (Objectivewise and Total score), 

Two-way Factorial ANCOVA with Pre-experimental Status as Covariate 

was employed. 

Summary of the Two-way Factorial ANCOVA is presented in 

Table 4.9. 
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TABLE 4.9 
Summary of Two-way Factorial ANCOVA for 

Achievement in Malayalam Language (Objectivewise and Total 
score) for Total sample - Pre-experimental Status (Pretest Score) as Covariate 

* Sigruficant at 0.05 level. 
* Sigruficant at 0.01 level. 

No. 

1 

2 

3 

4 

5 

6 

7 

Sample 

Q) - 
E 
$ - 
m 
W 

F 

Number of 
Students 

(N) 

1 00 

100 

100 

100 

1 00 

1 00 

1 00 

Dependent 
VariaMe 

Knowledge 

Compre- 
hension 

Application 

Analysis 

Synthesis 

Evaluation 

Ach~evement 
(Total) 

Source 

Instruct- 
ional 

Learning 
Strategies 

of Variation 

Class- 
room 

Environ 
rnent 

14.20 
14.20 

1 
2.38 
21.46 
21.46 

1 
2.27 
0.40 
0.40 

1 
0.07 
9.14 
9.14 

1 
1.17 
1.73 
1.73 

1 
1.51 
0.25 
0.25 

1 
0.14 

192.25 
192.25 

1 
1.89 

SS 
MS 
df 
F 

SS 
MS 
df 
F 

SS 
MS 
df 
F 

SS 
MS 
df 
F 

SS 
MS 
df 
F 

SS 
a MS 
df 
F 

SS 
MS 
df 
F 

Instruct- 
ional 

Strategies X 
Classroom 

Environ- 
ment 
0.83 
0.83 

1 
0.14 
2.59 
2.59 

1 
0.27 
7.32 
7.32 

1 
1.21 
4.45 
4.45 

1 
0.57 
0.76 
0.76 

1 
0.66 
0.51 
0.51 

1 
0.30 
51.53 
51.53 

1 
0.51 

169.74 
1 69.74 

1 
28.44" 

9.98 
9.98 

1 
1.05 

97.96 
97.96 

1 
16.20" 
2.49 
2.49 

1 
0.32 
6.39 
6.39 

1 
5.57* 
4.31 
4.31 

1 
2.50 

1041.24 
1041.24 

1 
10.26" 
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As per Table 4.9, the obtained F-values for Instructional Learning 

Strategies on Achievement - Total and Objectivewise scores in Knowledge 

and Application are found beyond the tabled value (6.90, df: 1, 95) set for 

0.01 level of sigruficance. For the Objective Synthesis, the F-value is seen 

sigmficant at 0.05 level (tabled value = 3.94, df: 1, 95). These significant 

F-values for Instructional Learning Strategies show statistically s i w c a n t  

difference between the criterion means of the groups even after the 

adjustment is made for the linear effect of the Covariate. Hence results of 

the ANCOVA suggest that, when a linear adjustment is made for the effect 

of variation due to the difference in the Pre-experimental Status (Pretest 

score) of the subjects on Achievement in Malayalam Language, there exists 

statistically sigruficant difference between the two groups based on 

Instructional Learning Strategies. 

For the Objectivewise Achievement in Comprehension, Analysis and 

Evaluation, the obtained F-values are not found sigmficant even at 0.05 

level. These results suggest that the Experimental and Control groups are 

equal in their mean Achievement scores (in these Objectives) after the linear 

adjustment was made for the effect of the Covariate. 

Since Classroom Environment was dealt as a fixed factor, the F- 

values for Classroom Environment and Instructional Learning Strategies X 

Classroom Environment were not taken in to consideration. 

Adjusted Means and Post-hoc Compat.ison 

The investigator utilized Scheffe' Test of Post-hoc Comparison with 

ANCOVA, to determine which one of the two groups (Experimental or 

Control) causes the variation in the criterion means. By this technique, the 
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investigator could compare the adjusted m'terion means of relevant groups 

which show sigruficant F-values. 

The Scheffe ' Procedure 

The F-ratio between the pairs of means was calculated using the 

within group variance or the error term (SW~). Table of F-values was 

consulted to obtain the value of F required for sigruficance at 0.05 level and 

0.01 level for df 1 = k-l and df 2 = N-k. Using the formula F' = (k- l )  F, the F- 

value for the required df was also calculated. The value of F was compared 

with the value of F' to determine the signhcance of the difference between 

means. 

The F-ratios were computed between adjusted criterion means 

(Achievement in Malayalam Language - Total and Objectivewise 

whichever relevant) for the two groups based on Instructional Learning 

Strateges (CLS and CMT). Details of the Scheffe' Test of Post-hoc 

Comparison are presented in Table 4.10. 
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TABLE 4.10 

Results of the Scheffe' Test of Post-hoc 
Comparison Between the Adjusted Means of Achievement in 

Malayalam Language (Objectivewise and Total score) for Total sample 

CLS - Cooperative Learning Strategy 
CMT - Conventional lecture Method of Teaching 

As Table 4.10 shows, the F-ratios obtained for the pairs (CLS - CMT 

groups) are 36.74 (Knowledge), 20.92 (Application), 7.18 (Synthesis) and 

13.26 (Total score) which are sigruficant at 0.01 level. These sigruficant 

differences are noticed for the two groups as the F-values are greater than 

the values of F' (6.90) at 0.01 level of signtficance. 

F- 
value 

36.74 

20.92 

7.18 

13.26 

It can be inferred from these results that for the Total sample, the two 

groups, based on Instructional Learning Strategies (CLS and CMT) differ 

Level of 
Signifi- 
cance 

0.01 

0.01 

0.01 

0.01 

Sample 

Q) - 

3 - 
m 
C 
0 
l- 

Values of F' 

significantly in their mean Achievement scores (Total and in the 

Objectiveswise scores in Knowledge, Application and Synthesis). In all of 

0.05 

3.94 

3.94 

3.94 

3.94 

Adjusted Means 

these comparisons high mean scores were seen to associate with the 

0.01 

6.90 

6.90 

6.90 

6.90 

M1 

9.02 

7.63 

2.02 

33.38 

Experimental group to which Cooperative Learning Strategy was used. It 

Groups 
Compared 

CLS - CMT 

CLS - CMT 

CLS - CMT 

CLS - CMT 

N 

100 

100 

100 

1 oo 

Mz 

6.05 

5.38 

1.44 

26.04 

indicates the effectiveness of Cooperative Learning Strategy (CLS) over the 

Conventional lecture Method of Teaching (CMT) with regard to 

Dependent 
Variable 

Knowledge 

Application 

Synthesis 

Achievement 
(Total) 
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Achievement in Malayalam Language (Total and Objectivewise mentioned 

earlier). 

4.22.1.b. Analysis of Covariance for Achievement - Verbal 

Intelligence Controlled 

Two-way Factorial ANCOVA with Verbal Intelligence as Covariate 

was utilized to examine whether sigmficant difference exists or not in the 

mean scores of Achievement after controlling the effect of the Covariate. 

Results of the ANCOVA was used to compare the effectiveness of 

Cooperative Learning Strategy and Conventional lecture Method of 

Teaching on Achievement in Malayalam Language (Objectivewise and 

Total score). Summary of the Two-way Factorial ANCOVA is presented in 

Table 4.11. 
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TABLE 4.11 
Summary of Two-way Factorial ANCOVA 

for Achievement in Malayalam Language (Objectivewise 
and Total score) for Total sample - Verbal Intelligence as Covariate 

c 
* Sigdicant at 0.05 level. 
+* Signhcant at 0.01 level. 

I Source of Variation I 

Knowledge 

Dependent 
Variable 

Compre- 
hension 

Application 

Instructional 
Learning 

Strategies 

Analysis 

Synthesis 

Class- 
m m  

Emriron- 
ment 

Evaluation 

Learning 
Strategies 

X 

Classroom 

Achievement 
(Total) 

SS 
MS 
df 
F 

1737.27 
1737.27 

1 
14.43" 

25.96 
25.96 

1 
0.22 

35.18 
35.18 

1 
0.29 
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Table 4.11 shows that the obtained F-values for Instructional 

Learning Strategies on Achievement - Total score and on the Objectivewise 

scores namely Knowledge, Application and Synthesis are beyond the tabled 

value (6.90, df: 1,95) set for 0.01 level of sigruficance. These results suggest 

that even after making an adjustment for the linear effect of the Covariate 

(Verbal Intelligence) on Achievement, the two groups (CLS and CMT) show 

statistically sigruficant difference in their mean Achievement scores (Total 

and Objectivewise mentioned earlier). 

For the Objectives Comprehension, Analysis and Evaluation the F- 

values are not signrficant. Hence it can be inferred that the two groups 

based on Instructional Learning Strategies (CLS and CMT) do not differ 

sigruficantly in their mean Achievement in Comprehension, Analysis and 

Evaluation, even after controlling the linear effect of the Covariate (Verbal 

Intelligence). 

Since Classroom Environment was treated as a fixed factm, F-values 

for Classroom Environment and its interaction with Instntctional Learning 

Strategies are not considered here. 

Adjusted Means and Post-hoc Cornparidkm 

Scheffe' Test of Post-hoc Comparison was used to determine which 

one of the two groups based on Instructional Learning Strategies (CLS - 

CMT) produced variation in the criterion means. By this, the adjusted 

criterion means of the Experimental and Control groups were compared. 

The comparisons were done only for the criterion means which showed 

sigruficant difference in the ANCOVA. 
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The F-ratios were computed between the adjusted criterion means of 

Achievement in Malayalam Language (Total and in the Objectives 

Knowledge, Application and Synthesis) for the two groups based on 

Instructional Learning Strategies (CLS and CMT). Details of the Scheffe' 

Test are presented in Table 4.12. 

TABLE 4.12 

Results of the Scheffe' Test of Post-hoc 
Comparison Between the Adjusted Means of Achievement in 

Malayalam Language (Objectivewise and Total score) for Total sample 

CLS - Cooperative Learning Strategy 
CMT - Conventional lecture Method of Teaching 

From Table 4.12, it is seen that the'obtained F-ratios for the pairs (CLS 

and CMT) are 42.87 (Knowledge), 26.64 (Comprehension), 10.40 (Synthesis) 

and 18.39 (Total score). Sigruhcant difference at 0.01 level can be noticed 

for the two groups ( C S  and as the corresponding F-values exceed 

the value of F' (6.90) at 0.01 level of sigmficance. It proves that the two 

levels of Instructional Learning Strategies (CLS and Cm differ 

sigruficantly in the mean Achievement scores (Total and Objectivewise 

namely Knowledge, Application and Synthesis) in Malayalam Language. 

Sample 

Q) - 
2 
9 - 
m * 
0 
t- 

100 

100 

100 

1 oo 

Adjusted Means 

F- 
value 

42.87 

26.64 

10.40 

18.39 

M1 

9.25 

7.86 

2.09 

34.41 

Dependent 
Variable 

Knowledge 

Application 

Synthesis 

Achievement 
(Total) 

M2 

5.82 

5.15 

1.37 

25.00 

Groups 
Compared 

CLS- CMT 

CLS - CMT 

CLS - CMT 

CLS - 

Level of 
Signiti- 
cance 

0.01 

0.01 

0.01 

0.01 

Values of P 

0.05 

3.94 

3.94 

3.94 

3.94 

0.01 

6.90 

6.90 

6.90 

6.90 
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High mean Achievement scores of the Experimental group (CLS) give the 

evidence for its superiority over the Control group (CMT). 

4.2.2.1.c. Analysis of Covariance for Achievement - Non-verbal 

Intelligence Controlled 

Effect of the Covariate (Non-verbal Intelligence) on Achievement was 

controlled statistically and then the effectiveness of two Instructional 

Learning Strategies (Cooperative Learning Strategy and Conventional 

lecture Method of Teaching) on Achievement were compared. Two-way 

ANCOVA with Non-verbal Intelligence as Covariate was used for this 

purpose. Summary of the ANCOVA is presented in Table 4.13. 
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TABLE 4.13 

Summary of Two-way Factorial ANCOVA for 
Achievement in Malayalam Language (Objectivewise and 

Total score) for Total sample - Non-verbal Intelligence as Covariate 

Source of Variation 
Instruct- 

ional 

Instructional 
Leaming 

Strategies 

Class- 
room 

Environ- 
ment 

Leaming 
Strategies 

X 

Classroom 

Dependent 
Variable 

Environ- 
ment 

SS 246.51 3.20 0.35 
MS 246.51 3.20 0.35 
df 1 1 1 
F 30.83" 0.40 0.04 

Knowledge 

Compre- 
hension 

Application 

Analysis 

Synthesis 

Evaluation 

Achievement 
(Total) 

significant at 0.01 level. 
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The F-values obtained for Instructional Learning Strategies on 

Achievement in Malayalam Language, (Total score and Objectivewise 

namely Knowledge, Application and Synthesis) are signdicant at 0.01 level 

(tabled value = 6.90, df: 1, 95) as shown in Table 4.13. For the Objective 

Evaluation, the F-value is sigmficant at 0.05 level (tabled value = 3.94, df: 1, 

95). It can be inferred from these results that, even after a linear adjustment 

was made for the effect of variation due to the difference in the Non-verbal 

Intelligence of the subjects, there exists statistically significant difference 

between the two groups based on Instructional Learning Strategies (CLS 

and CMT). 

For the Objectives Comprehension and Analysis the F-values are not 

found sigmficant even at 0.05 level. It suggests that for these Objectives, the 

two groups (CLS and CMT) are similar in their mean Achievement scores 

after removing the effect of the Covariate, Non-verbal Intelligence. 

As Classroom Environment was considered as a fixed factor, its main 

effect and interaction effect of Instructional Learning Strategies and 

Classroom Environment are not considered for interpretation. 

Adjusted Means and Post-hoc Comparison 

Scheffe' Test of Post-hoc Comparison was used to find out the group 

which created variation in the criterion means. For this, the adjusted 

criterion means of the two groups (CLS and CMT) which showed 

sigruficant difference in the ANCOVA, were compared. 

The F-ratios were computed between the adjusted criterion means of 

Achievement in Malayalam Language (Total and relevant Objectives) of the 
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two groups based on Instructional Learning Strategies (CLS and CMT). 

Details of the Scheffe' Test are presented in Table 4.14. 

TABLE 4.14 

Results of the Scheffe' Test of Post-hoc 
Comparison Between the Adjusted Means of Achievement in 

Malayalam Language (Objectivewise and Total score) for Total sample 

CLS - Cooperative Learning Strategy 
CIvlT - Conventional lecture XIethod of Teaching 

Sample 

Q) - 
a 

V) - 
m 
0 

l- 

As Table 4.14 shows, the sigrhcant F-ratios (at 0.01 level) for the 

comparison are 39.26, 24.21, 10.85 and 17.80 respectively for Knowledge, 

Application, Synthesis and for Achievement Total score. These F-values 

show sigruhcant difference between the groups (CLS and CMT) at 0.01 level 

as they exceed the value of F' (6.90) at 0.01 level of sigmficance. F-value for 

the Objective Evaluation (5.14) shows sigruficant difference at 0.05 level as 

it exceeds the value of F' (3.94) at 0.05 level. It suggests that Cooperative 

Learning Strategy (Experimental group) and Conventional lecture Method 

of Teaching (Control group) differ sigruficantly in their mean Achievement 

N 

100 

100 

100 

100 

loo 

Dependent 
Variable 

Knowledge 

Groups 
Compared 

CLS - CMT 

Application / CLS - CMT 

Adjusted Means 

Synthesis 

Evaluation 

Achievement 
(Total) 

F- 
value 

39.26 

M1 

9.31 

7.92 

2.1 1 

1.85 

34.66 

CLS - CMT 

CLS -CMT 

CLS - CMT 

24.21 

10.85 

5.14 

17.80 

M2 

5.76 

5.10 

1.35 

1.26 

24.76 

Level 
of 

Signifi- 
cance 

0.01 

Values of F' 

0.01 

0.01 

0.05 

0.01 

0.05 

3.94 

3.94 

3.94 

3.94 

3.94 

0.01 

6.90 

6.90 

6.90 

6.90 

6.90 
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in Total score and Objectivewise scores namely Knowledge, Appliction, 

Synthesis and Evaluation. 

The Experimental group to which Cooperative Learning Strategy was 

applied scored higher mean Achievement when compared to the Control 

group to which the Conventional lecture Method was applied. 

4.2.2.1.d. Analysis of Covariance for Achievement - Pre-experimental 

Status (Pretest score), Verbal Intelligence and Non-verbal 

Intelligence Controlled in Combination 

Two-way Factorial ANCOVA with Pre-experimental Status (Pretest 

score), Verbal Intelligence and Non-verbal Intelligence as Covariates in 

combination at a time was utilized to investigate the relative effectiveness 

of Cooperative Learning Strategy (CLS) and Conventional lecture Method 

of Teaching (CMT) on Achievement in Malayalam Language, after making 

a linear adjustment for the combined effect of these Covariates. Summary 

of the Two Factor A-UCOVA is presented in Table 4.15. 
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TABLE 4.15 

Summary of Two-way Factorial ANCOVA for 
Achievement in Malayalam Language (Objectivewise and 

Total score) for Total sample - Pre-experimental Status (Pretest Score), 

Sigruficant at 0.01 level. 

Non-verbal 

Dependent 
Variable 

Knowledge 

Compre- 
hension 

Application 

Analysis 

Synthesis 

Evaluation 

Achievement 
(Total) 

and 

Number of 
Students 

(NI 

100 

100 

- 

100 

100 

100 

100 

100 

0.05 level. 

Verbal 

S'' 
No. 

1. 

2. 

3 

4 

5 

6 

7 

* 

intelligence 

Sample 

a, - 
n 
E 
V) - 
a 
C 

g 

Significant at 

Intelligence as Covariates in Combination 

Source 

Instructional 
Learning 

Strategies 

of Variation 

Class- 
room 

Environ- 
ment 

11.52 
11.52 

1 
2.17 

18.69 
18.69 

1 
2.13 

0.06 
0.06 

1 
0.01 

8.03 
8.03 

1 
1.10 

1.49 
1.49 

1 
1.37 

0.10 
0.10 

1 
0.06 

152.25 
152.25 

1 
1.75 

SS 
MS 
df 
F 

SS 
MS 
d f 
F 

SS 
MS 
df 
F 

SS 
MS 
df 
F 

S S 
MS 
d f 
F 

SS 
MS 
df 
F 

SS 
MS 
df 
F 

Instruct- 
ional 

Learning 
Strategies 

X 
Classroom 

Environ- 
ment 

0.18 
0.18 

1 
0.03 

0.01 
0.01 

1 
0.01 

2.17 
2.17 

1 
0.40 

0.51 
0.51 

1 
0.07 

1.76 
1.76 

1 
1.62 

0.05 
0.05 

1 
0.03 

0.57 
0.57 

1 
0.01 

184.1 1 
184.11 

1 
34.64** 

13.75 
13.75 

1 
1.56 

108.81 
108.81 

1 
19.84" 

4.02 
4.02 

1 
0.55 

7.25 
7.25 

1 
6.67* 

5.38 
5.38 

1 
3.30 

1205.75 
1205.75 

1 
13.84" 
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Table 4.15 shows that the obtained F-values for Instructional 

Learning Strategies on Achievement - Total score and Objectivewise scores 

namely Knowledge, and Application are significant at 0.01 level (tabled 

value = 6.90, &l, 95). For the Objective Synthesis the F-value is found 

sigmficant at 0.05 level (tabled value = 3.94, df:l, 95). These results suggest 

that, there exists statistically sigruficant difference between the two groups 

based on Instructional Learning Strategies (CLS and CMT) in terms of the 

mean Achievement scores in Malayalam Language (Total score, and the 

Objectives mentioned earlier) even after making a linear adjustment to 

remove the combined effect of the three Covariates at a time. 

The F-values for the Objectives Comprehension, Analysis and 

Evaluation are not found sigruficant even at 0.05 level. So in the case of 

Achevement in these Objectives the performance of the two groups (CLS 

and CMT) can said to be similar after removing the combined effect of the 

Covariates. 

Since Classroom Environment was dealt as a fixed factor in the Two- 

way ANCOVA, the F-values for Classroom Environment and Instructional 

Learning Strategies X Classroom Environment are not considered for 

interpretation. 

Adjusted Means and Post-hoc Comparison 

Scheffe' Test of Post-hoc Comparison was utilized to compare the 

adjusted criterion means of the Experimental and Control groups. It was 

done to find out the group that caused the difference in the criterion means, 

as shown in the ANCOVA. 
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The F-ratios were computed between the adjusted criterion means of 

Achievement in Malayalam Language (Total and relevant Objectives) of the 

Experimental and Control groups (CLS and CMT). Details of the Scheffe' 

Test are presented in Table 4.16. 

TABLE 4.16 

Results of the Schdfe' Test of Post-hoc 
Comparison Between the Adjusted Means of Achievement in 

Malayalam Language (Objectivewise and Total score) for Total sample 

CLS - Cooperative Learning Strategy 
CMT - Conventional 1ectureMethod of Teaching 

Sample 

Q) - 
2 
- 
m - 

The obtained F-ratios for the comparison are found to be 45.06,25.76, 

8.64 and 17.99 respectively for the Objectives Knowledge, Application, 

Synthesis and for the Total score as shown in Table 4.16. All of these values 

show sigruficant difference between the two groups (CLS and CMT) at 0.01 

level as they exceed the value of F' (6.90) at 0.01 level of signhcance. Hence 

it can be inferred that, the Experimental and Control groups diner 

significantly in their mean Achievement scores (Total and Objectivewise 

namely Knowledge, Application and Synthesis). High mean scores 

associated with the Experimental group (CLS) prove its superiority over the 

Control group (CMT). 

100 

100 

100 

100 

Dependent 
Variable 

Knowledge 

Application 

Synthesis 

Achievement 
(Total) 

Groups 
Compared 

CLS - CMT 

CLS - CMT 

CLS - CMT 

CLS - 

Adjusted Means F- 
value 

45.06 

25.76 

8.64 

17.99 

M1 

9.08 

7.70 

2.04 

33.67 

M2 

5.99 

5.32 

1.42 

25.75 

Level 
of 

Signifi- 
cance 

0.01 

0.01 

0.01 

0.01 

Values of F' 

0.05 

3.94 

3.94 

3.94 

3.94 

0.01 

6.90 

6.90 

6.90 

6.90 
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4.2.2.1.e. Summary and Discussion of Analysis of Covariance for 

Achievement 

Results of 28 ANCOVA employed to study the effectiveness of 

Instructional Learning Strategies (Cooperative Learning Strategy and 

Conventional lecture Method of Teaching) on Achievement (Objectivewise 

and Total score) in Malayalam Language are summarised and discussed in 

this sub-section. 

The F-values obtained for the 28 ANCOVA are consolidated and 

presented in Table 4.17. 

TABLE 4.17 

Summary of the F-values of ANCOVA for Achievement 

SI. 
No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

* Significant at 0.05 level 
** Sigruficant at 0.01 level 

Source of 
Variation 

V) 
a, .- 
a 
a, 
U 

E 
i5 
0) 
c .- 
E 
m 
(D 
-J - 
m 
C 
0 .- + 
0 
2 
U cn 
c - 

Dependent 
Variable 

Knowledge 

Compre- 
hension 

Application 

Analysis 

Synthesis 

Evaluation 

Achievement 
(Total) 

Covariates 

Pre- 
experimental 
Status, Verbal 

lntelligence 
and Non- 

verbal 
lntelligence 

Pre- 
experimental 

Status 
(Pretest 
Score) 

Verbal 
Intelligence 

F-Values 

Non-verbal 
Intelligence 

34.64" 

1.56 

19.84" 

0.55 

6.67' 

3.30 

1 3.84" 

28.44" 

1.05 

16.20" 

0.32 

5.57* 

2.50 

10.26" 

33.63" 

2.52 

20.91 " 

1.46 

8.14" 

3.80 

14.43" 

30.83" 

2.85 

19.02" 

1.75 

8.52" 

4.03* 

13.98" 
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As Table 4.17 shows altogether 28 ANCOVA were employed for 

Achievement (Objectivewise and Total score), using Pre-experimental 

Status (Pre test score), Verbal Intelligence and Non-verbal Intelligence as 

Covariates singly and in combination of the three at a time. This was done 

with a view to examine whether variation in the mean Achievement scores 

(Objectivewise and Total score) of the Experimental and Control groups 

occurs or not after treatment. 

When the effect of Pre-experimental Status was controlled, F-values 

for Instructional Learning Strateges were found significant in four 

ANCOVA. Hence the Experimental and Control groups differ sigmficantly 

in Achievement (Total and all Objectivewise scores except Comprehension, 

Analysis and Evaluation). Sigruficant difference in Total and Objectivewise 

Achievement except in Comprehension, Analysis and Evaluation was 

noted after treatment when the effect of Verbal-Intelligence was removed 

out. This is observed in four ANCOVA. In five ANCOVA, the 

Experimental and Control groups differed signhcantly in Achievement 

(Total and Objectivewise scores except in Comprehension and Analysis), 

when the effect of Non-verbal Intelligence was controlled. Variation in 

Achievement - Total and Objectivewise scores except in Comprehension, 

Analysis and Evaluation was observed between the Experimental and 

Control groups after treatment in four ANCOVA, when the three 

Covariates were controlled in combination at a time. 

The F-values for Instructional Learning Strategies on Achievement in 

the Objectives Comprehension, Analysis and Evaluation were not found 
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sigruficant except in one ANCOVA with Non-verbal Intelligence as 

Covariate. 

Out of 28 ANCOVA employed to study the difference between the 

Experimental and Control groups in Achievement (Objectivewise and Total 

score) 17 ANCOVA yielded sigmficant difference. From these results it can 

be inferred that treatment in the Experimental group (Cooperative Learning 

Strategy) was comparatively more effective than the Control treatment 

(Conventional lecture Method). The Post-hoc comparison employed on the 

adjusted criterion means also revealed the advantage of the Experimental 

group- 

4.22.2. ANALYSIS OF COVARIANCE FOR RETENTION 

This part of the Chapter is utilized to present the procedure of the 

Two-way Factorial ANCOVA employed to study the difference in 

Retention (Objectiwise and Total score) between the Experimental and 

Control groups, after controlling the single and combined effects of the 

Covariates. By employing the ANCOVA, it was further aimed at studying 

the relative effectiveness of Cooperative Learning Strategy and 

Conventional lecture Method of ~ e a c l h ~  on Retention. Two levels of 

Instructional Learning Strategies (CLS and CMT) and two levels of 

Classroom Environment (Above Average Classroom Environment - AACE 

and Below Average Classroom Environment - BACE) were incorporated in 

the ANCOVA as the Independent Variables. The Covariates were Pre- 

experiments l Status (Pretest score), Verbal Intelligence and Non-verba l 

Intelligence. Retention in Malayalam Language (Objectivewise and Total 

score) was considered as the Dependent Variable. 
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Wherever significant F-values obtained in the ANCOVA, Scheffe' 

Test of Post-hoc Comparison of adjusted means was used to find out the 

group which created sigmficant difference in the criterion means. 

4.2.2.2.a. Analysis of Covariance for Retention - Pre-experimental Status 

(Pretest Score) Controlled 

Two-way Factorial ANCOVA with Pre-experimental Status (Pretest 

score) as Covariate was employed to compare the effectiveness of 

Cooperative Learning Strategy (CLS) and Conventional lecture Method of 

Teaching (Cm on Retention in Malayalam Language (Objectivewise and 

Total score), when the effect of the Covariate (Pre-experimental Status) on 

the Dependent Variable was statistically controlled. Summary of the 

ANCOVA is presented in Table 4.18. 



Analysis 219 

TABLE 4.18 

Summary of Two-way Factorial ANCOVA for 
Retention in Malayalam Language (Objectivewise and Total score) 

for Total sample - Pre-experimental Status (Pretest Score) as Covariate 

No. 

* Sigruticant at 0.05 level. 
" Significant at 0.01 level. 

Sample 
Number of 
Students 

(NI 

Dependent 
Variable 

Source of Variation 

Instructional 
Learning 

Strategies 

I 

Class- 
room 

Environ- 
ment 

Instruct- 
ional 

Learning 
Strategies X 
Classroom 

Environ- 
ment 
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As per Table 4.18, the F-values obtained for Instructional Learning 

Strategies (CLS and CMT) on Retention in Malayalam Language (Total 

score and Objectivewise scores namely Knowledge and Application) are 

found significant at 0.01 level (tabled value = 6.90, df: 1, 95). Even after a 

linear adjustment was made for the effect of variation due to the difference 

in the Pre-experimental Status of the subjects, there exists statistically 

sigruficant difference between the two groups based on Instructional 

Learning Strategies (CLS and CMT) in terms of the mean Retention scores 

(Total and Objectivewise namely Knowledge and Application). 

The F-values for the Objectives Comprehension, Analysis, Synthesis 

and Evaluation are not found sigmficant. Hence, no sigruficant difference 

between the two groups based on Instructional Learning Strategies (CLS 

and CMT) is noted in the mean Retention scores in these Objectives after 

the linear adjustment to remove the effect of the Pre-experimental Status 

(Pretest score). 

As Classroom Environment was considered as a fixed factor, its main 

effect and interaction effect of Instructional Learning Strategies and 

Classroom Environment are not considered for interpretation. 

Adjusted Means and Post-hoc Comparison 

Follow up analysis was done to find out the group, that caused the 

difference in the mean Retention scores as revealed from the ANCOVA. 

For this purpose Scheffe' Test of Post-hoc Comparison was used. 

The adjusted criterion means of Retention in Malayalam Language 

(Total and relevant Objectives) of the two groups based on Instructional 
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Learning Strategies (C- and CMT) which showed sigmficant F-values in 

the ANCOVA, were compared. Details of the Scheffe' Test are presented in 

Table 4.19. 

TABLE 4.19 

Results of the Scheffe' Test of Post-hoc 
Comparison Between the Adjusted Means of Retention in 

Malayalam Language (Objectivewise and Total score) for Total sample 

CMT - conventional lecture- eth hod i f  Teaching 

It is seen in Table 4.19 that the F-ratios for the pairs (CLS and CMT) 

P) - 
a 

m - 
m - 

are 34.18 (Knowledge), 25.08 (Application) and 12.53 (Total score). 

CL5 - Cooperative Learning Strategy 

l00 

l00 

l00 

Sigruficant difference at 0.01 level can be noticed for the two groups as the 

Dependent 
Variable 

Knowledge 

Application 

Retention 
(Total) 

corresponding F-values exceed the value of F' (6.90) at 0.01 level of 

Groups 
Compared 

CLS- CMT 

CLS - CMT 

CLS - CMT 

signhcance. From these results it can be inferred that the two levels of 

Instructional Learning Strategies (CLS and CMT) differ sigruficantly in their 

mean Retention scores (Total and for the Objectives Knowledge and 

Application). In all of these comparisons, higher mean Retention scores are 

seen to associate with the Experimental group (CLS). It shows the 

advantage of the Experimental group over the Control group (CMT). 

Adjusted Means 

F- 
value 

34.18 

25.08 

12.53 

M1 

8.66 

7.62 

30.47 

M2 

5.83 

5.00 

23.83 

Level 
of 

Signi- 
ficance 

0.01 

0.01 

0.01 

Values of F' 

0.05 

3.94 

3.94 

3.94 

0.01 

6.90 

6.90 

6.90 
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4.2.2.2.b. Analysis of Covariance for Retention - Verbal Intelligence 

Controlled 

After controlling the Covariate, Verbal Intelligence, the relative 

effectiveness of the two Instructional Learning Strategies (Cooperative 

Learning Strategy - CLS and Conventional lecture Method of Teaching - 
CMT) on Retention in Malayalam Language (Objectivewise and Total score) 

was examined. Two-way Factorial ANCOVA with Verbal Intelligence as 

Covariate was utilised for this purpose. Data and results of the Two-way 

ANCOVA are presented in Table 4.20. 



Analysis 223 

TABLE 4.20 

Summary of Two-way Factorial ANCOVA for 
Retention in Malayalam Language (Objectivewise and 

No. 

l. 

2. 

3 

4 

5 

6 

7 

* 
Significant at 0.01 level. 

Total 

Sample 

Q) - 
a 

6 
CO - 
(U 
C 

P 

Signhcant 

score ) for 

Number Of 
Students 

(N) 

100 

100 

100 

100 

100 

100 

100 

at 0.05 level. 

Total sample - 

Dependent 
Variable 

Knowledge 

Compre- 
hension 

Application 

Analysis 

Synthesis 

Evaluation 

Retention 
(Total) 

Verbal Intelligence as Covariate 

Source 

Instmctional 
Learning 

Strategies 

of Variation 

Class- 
room 

Enviro- 
nment 

7.51 
7.51 

1 
1.21 

0.10 
0.10 

1 
0.01 

2.07 
2.07 

1 
0.27 

3.68 
3.68 

1 
0.42 

1.21 
1.21 
l 

1.70 

1.15 
1.15 

1 
l .43 

12.28 
12.28 

1 
0.12 

SS 

df 
MS 

F 

SS 
MS 
d f 
F 

SS 
MS 
df 
F 

SS 
MS 
d f 
F 

SS 
MS 
df 
F': 

SS 
MS 
df 
F 

SS 
MS 
d f 
F 

Instructional 
Leaming 

Strategies X 
Classroom 

Environment 

0.65 
0.65 

1 
0.10 

9.69 
9.69 

1 
1.33 

0.1 1 
0.1 1 

1 
0.01 

20.92 
20.92 

1 
2.39 

5.17 
5.17 

1 
7.25" 

3.26 
3.26 

1 
4.03* 

127.50 
127.50 

1 
1.29 

213.34 
213.34 

1 
34.35" 

35.25 
35.25 
l 

4.82* 

188.98 
188.98 

1 
24.86" 

1.40 
1.40 

1 
0.16 

3.39 
3.39 

1 
4.77* 

0.67 
0.67 

1 
0.83 

1454.18 
1454.18 

1 
14.76" 



As Table 4.20 shows, the F-values for Instructional Learning 

Strategies on Retention in Total score and Objectivewise scores in 

Knowledge and Application are sigruficant at 0.01 level as they are found 

beyond the tabled value (6.90, df:l, 95) set for 0.01 level of significance. For 

the Objectives Comprehension and Synthesis the F-values are found 

sigmficant at 0.05 level (tabled value = 3.94, df:l, 95). Statistically 

signhcant difference in the mean Retention scores (Total and Objectivewise 

mentioned earlier) is observed after removing the effect of the Covariate 

(Verbal Intelligence). Hence the Experimental and Control groups difler 

significantly in terms of Retention (Total and Objectivewise scores in 

Knowledge and Application). 

For the Objectives Analysis and Evaluation, the F-values are not 

found significant. Hence in the case of Retention in these Objectives, the 

two groups (CLS and CMT) possess no signd3cant difference. 

The Independent Variable Classroom Environment is not discussed 

in the ANCOVA procedure as it was treated as a fixed factor. 

Adjusted Means and Post-hoc Comparison 

After ANCOVA Scheffe' Test of Post-hoc Comparison was utilized 

wherever sigmficant F-ratios were obtained. This was done to find out 

which of the two groups created difference in the mean Retention scores. 

The adjusted criterion means of Retention in Malayalam Language (Total 

and relevant Objectives) of the two groups based on Instructional Learning 

Strategies (CLS and CMT) were compared. Details of the Scheffe' Test of 

Post-hoc Comparison are presented in Table 4.21. 
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TABLE 4.21 

Results of the Scheffe' Test of Post-hoc 
Comparison Between the Adjusted Means of Retention in 

Malayalam Language (Objectivewise and Total score) for Total sample 

F-ratios obtained in the Post-hoc Comparison are 43.78 (Knowledge), 

6.15 (Comprehension), 31.69 (Application), 6.09 (Synthesis) and 18.81 (Total 

score) as shown in Table 4.21. For the Total score and Objectivewise scores 

0 - 
n 

5 
m - 
m 

.m- 

in Knowledge, and Application, the F-values are found sigruficant at 0.01 

level and for the Objectives Comprehension and Synthesis the F-values are 

found sigruficant at 0.05 level, as they exceed the corresponding values of F' 

(6.90 and 3.94). 

C L .  - Cooperative Learning Strategy 
CMT - Conventional lecture blethod of Teaching 

100 

100 

100 

Hence, the comparison reveals that the Experimental and Control 

groups show significant dinerence in their mean Retention scores in 

Malayalam Language (Total and Objectives mentioned earlier). Treatment 

in the Experimental group (Cooperative Learning Strategy - CLS) is seen 

I 

I 
Dependent Groups 
Variable Compared 

I 

more eflective than that of the Control group (Conventional lecture Method 

of Teaching - CMT) as it caused higher mean Retention scores. 

Knowledge 

Adjusted Means 

CLS- CMT 

F- 
value 

43.78 

6.15 

31.69 

6.09 

18.81 

M1 

8.89 

5.87 

7.86 

1.81 

31.46 

Compre- 
hension I C L S - C M T  

Application CLS- CMT 

Synthesis CLS - CMT 

Retention 
(Total) CLS - CMT 

M2 

5.60 

4.53 

4.76 

1.39 

22.85 

Level of 
Signi- 

ficance 

0.01 

0.05 

0.01 

0.05 

0.01 

Values of F' 

0.05 

3.94 

3.94 

3.94 

3.94 

3.94 

0.01 

6.90 

6.90 

6.90 

6.90 

6.90 
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4.2.2.2.c. Analysis of Covariance for Retention - Non-verbal Intelligence 

Controlled 

To control the effect of the Non-verbal Intelligence of the subjects on 

Retention, and to study the difference in Retention between the 

Experimental and Control groups, Two-way Factorial ANCOVA with Non- 

verbal Intelligence as Covariate was used. 

Summary of the Two-way ANCOVA employed is presented in Table 

4.22. 
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TABLE 4.22 

Summary of Two-way Factorial ANCOVA 
for Retention in Malayalam Language (Objectivewise and 

Total score) for Total sample -Non-verbal Intelligence as Covariate 

I I 

* Sigruficant at 0.05 level. 
SigIuficant at 0.01 level. 

'I' 
No. 

Dependent 
Variable 

I Source of Variation 1 

Sample Instructional 
Learning 

Strategies 

Number of 
Students 

(NI 

Knowledge 231.90 

Compre- 
hension 

Class- 
room 

Environ- 
ment 

Instructional 
Learning 

Strategies X 
Classroom 

Environment 

MS 204.00 Application l df I 2.p1 1 

Analysis 1 S 1 2.75 1 3.73 1 11.42 1 1 I 

Synthesis 1 
4.09 l 

Evaluation 
MS 0.92 1.03 2.94 
df 1 1 1 
F 0.98 1.10 3.13 

SS 1637.95 11.08 38.25 
Retention MS 1637.95 11.08 38.25 
(Total) df 1 1 1 

F 13.21" 0.09 0.31 
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Results of the ANCOVA show that the F-values obtained for 

Instructional Learning Strategies on Retention in the Total score and 

Objectivewise scores in Knowledge and Application are significant at 0.01 

level (tabled value = 6.90, dkl, 95). For the Objectives Comprehension and 

Synthesis, the F-values are found sigruficant at 0.05 level (tabled value = 

3.94, df: 1, 95). Hence, it can be inferred that, even after controlling the 

effect of Non-verbal Intelligence, the two groups (Experimental and Control 

groups) d i p  significantly in terms of the mean Retention scores (Total 

score and Objectivewise mentioned earlier). 

It is also noted that F-values for the Objectives Analysis and 

Evaluation are not significant even at 0.05 level. It suggests that the two 

groups (Experimental and Control groups) do not differ in their mean 

Retention scores in the Objectives Analysis and Evaluation. 

Interpretation of the F-values for Classroom Environment and 

Instructional Learning Strategies X Classroom Environment on Retention is 

not needed in this context, because Classroom Environment has been 

considered as a fixed factor in the ANCOVA. 

Adjusted Means and Post-hoc Comparison 

Scheffe' Test of Post-hoc Comparison was used to find out the group 

that created difference in the mean Retention scores as revealed from the 

sigrufrcant F-ratios in the ANCOVA. 

The adjusted criterion means of Retention in Malayalam Language of 

the Experimental and Control groups which show sigmficant difference in 
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the ANCOVA were compared. Results of the Scheffe' Test of Post-hoc 

Comparison are presented in Table 4.23. 

TABLE 4.23 

Results of the Scheffe' Test of Post-hoc 
Comparison Between the Adjusted Means of Retention 

in Malayalam Language (Objedivewise and Total score) for Total sample 

CLS - Cooperative Learning Strategy 
CMT - Conventional lecture Method of Teaching 

Results of the Scheffe' Test show that for Retention - 'rota1 (F = 16.81) 

and for the Objectives Knowledge (F = 35.59) and Application p = 30.25), 

the F-ratios exceed the value of F' (6.90) at 0.01 level of significance. For the 

Objectives Comprehension (F=6.38) and Synthesis (F=6.26), the F-ratios 

exceed the value of F' (3.94) at 0.05 level of signrficance. These results 

indicate that, the Experimental (CLS) and the Control (CM'T) groups diger 
significantly in the mean Retention (Total and Objectivrwise scores in 

Knowledge, Comprehension, Application and Synthesis). Treatment in the 

Experimental group (CLS) is found more advantageous thnn treatment in 

the Control group (Cm as it created higher mean Retention scores for the 

Experimental group. 

Q) - 
a 

E 
m - 
m - 

Groups 
Compared 

CLS- CMT 

CLS - CMT 

CLS - CMT 

CLS - CMT 

CLS - CMT 

100 

O0 

100 

100 

loo 

Dependent 
Variable 

Knowledge 

Compre- 
hension 

Application 

Synthesis 

Retention 
(Total) 

Adjusted Means F- 
value 

35.59 

6.38 

30.25 

6.26 

16.81 

M1 

8.96 

5.92 

7.92 

1.82 

31.72 

M2 

5.53 

4.48 

4.70 

1.38 

22.58 

Level 
of 

Signifi- 

0.01 

0.05 

Values of P 

3.94 

0.05 

3.94 

3.94 

0.01 

6.90 

6.90 
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4.2.2.2.d. Analysis of Covariance for Retention - Pre-experimental 

Status (Pretest Score), Verbal Intelligence and Non-verbal 

Intelligence Controlled in Combination 

Two-way Factorial ANCOVA with Pre-experimental Status (Pretest 

score), Verbal Intelligence and Non-verbal Intelligence as Covariates in 

combination, was utilized to investigate the relative effectiveness of 

Cooperative Learning Strategy (CLS) and Conventional lecture Method of 

Teaching (CMT) on Retention in Malayalam Language. Data and results of 

the Two-way Factorial ANCOVA are presented in Table 4.24. 
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TABLE 4.24 
Summary of Two-way Factorial ANCOVA 

for Retention in Malayalam Language (Objectivewise and 
Total score) for Total sample - Pre-experimental Status (Pretest Score), 

Verbal Intelligence and Non-verbal Intelligence as Covariates in Combination 

No. 

1. 

2. 

3 

4 

5 

6 

7 

* 
** Signhcant at 0.01 level. 

Sample 

Q) - 
a 
E 
m 
V) - 
([I 
c. 

Signhcant 

Number of 
Students 

(NI 

100 

O0 

100 

100 

100 

1 00 

loo 

at 0.05 level. 

Dependent 
Variable 

Knowledge 

Compre- 
hension 

Application 

Analysis 

Synthesis 

Evaluation 

Retention 
(Total) 

Source of Variation 

Instructional 
Learning 

Strategies 

'lass- 
room 

Environ- 
ment 

17.67 
17.67 

1 
3.56 

2.96 
2.96 

1 
0.48 

0.05 
0.05 
1 

0.01 

9.89 
9.89 
1 
1.26 

0.47 
0.47 

1 
0.75 

1.78 
1.78 
1 

2.29 

98.89 
98.89 

1 
1.35 

SS 
MS 
df 
F 

SS 
MS 
df 
F 

SS 
MS 
df 
F 

SS 
MS 
df 
,F  
SS 
MS 
df 
F 

SS 
MS 
df 
F 

SS 
MS 
df 
F 

Instruct- 
ional 

Learning 
Strategies X 
Classroom 

Environ- 
ment 

2.57 
2.57 
1 

0.52 

4.54 
4.54 
1 

0.74 

0.88 
0.88 
1 

0.15 

12.51 
12.51 

1 
1.59 

4.24 
4.24 
1 

6.73* 

3.1 1 
3.1 1 

1 
3.99- 

48.33 
48.33 

1 
0.66 

170.91 
170.91 

1 
34.45" 

21.18 
21.18 

1 
3.44 

147.60 
147.60 

1 
25.29" 

0.01 
0.01 
1 

0.01 

2.08 
2.08 
1 

3.30 

0.28 
0.28 
1 

0.35 

1015.77 
1015.77 

1 
13.89" 
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After controlling the effect of the three Covariates in combination at a 

time, the ANCOVA yield signrficant F-values at 0.01 level (tabled value = 

6.90, df: 1, 95) for Instructional Learning Strategies on Retention in Total 

score and Objectivewise scores in Knowledge and Application. It indicates 

that, even after a linear adjustment is made to remove the combined effect 

of the Covariates, there exists statistically significant difference between 

the Experimental and Control groups in terms of their mean Retention in 

Total and Objectivewise scores in Knowledge and Application. 

F-values for the Objectives Comprehension, Analysis, Synthesis and 

Evaluation are not found signrficant even at 0.05 level. Hence it can be 

inferred that there doesn't exist statistically sigruficant difference between 

the two groups in their mean Retention in these Objectives. 

As the main objective of the study is to compare the effectiveness of 

two Instructional Learning Strategies (CLS and C ) ,  Classroom 

Environment is not considered for interpretation in the ANCOVA 

procedure. It is treated as a fixed factor. 

Adjusted Means and Post-hoc Comparison 

The adjusted mean scores of Retention in Malayalam Language 

(Total and Objectivewise namely knowledge and Application) of the 

Experimental and Control groups were compared using Scheffe' Test of 

Post-hoc Comparison. This comparison was done with a view to find out 

the group which created variation in the mean Retention scores. Results of 

the Scheffe' Test are summarised in Table 4.25. 
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TABLE 4.25 

Results of the Scheffe' Test of Post-hoc 
Comparison Between the Adjusted Means of Retention 

in Malayalam Language (Objectivewise and Total score) for Total sample 

CLS - Cooperative Learning Strategy 
CMT - Conventional lecture Method of Teaching 

Results of the Scheffe' Test show that, the obtained F-values for the 

comparisons are 44.78 (Knowledge), 32.84 (Application) and 18.04 (Total 

score). All of these F-values are signrficant at 0.01 level as shown in Table 

4.25. These results reveal that significant difserence exists between the two 

groups based on Instructional Learning Strategies (CLS and CMT) in terms 

Sample 

Q) - 
a 

5 
V) - 
m - 
I-" 

of their mean Retention scores (Total and Objectivewise scores in 

Knowledge and Application). Higher mean Retention scores of the 

Experimental group (C-) indicate its effectiveness of treatment over the 

Control group ( C m  in the case of Retention scores (Total and 

Groups 
Compared 

CLS - CMT 

CLS - CMT 

CLS - CMT 

Objectivewise scores in Knowledge and Application). 

100 

100 

loo 

4.222.e. Summary and Discussion of Analysis of Covariance for 

Retention 

Dependent 
Variable 

Knowledge 

Application 

Retention 
~ o t a l )  

Difference in the mean Retention scores (Objectivewise and Total 

score) of the Experimental and Control groups, after treatment was studied 

Adjusted Means F_ 
value 

44.78 

32.84 

18.04 

M1 

8.74 

7.70 

30.78 

M2 

5.75 

4.93 

23.52 

Level 
of 

Signift- 
cance 

0.01 

0.01 

0.01 

Values of F' 

0.05 

3.94 

3.94 

3.94 

0.01 

6.90 

6.90 

6.90 
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by employimg 28 ANCOVA. By this, the investigator further studied the 

relative effectiveness of Cooperative Learning Strategy and Conventional 

lecture Method of Teaching on Retention. The results of these 28 ANCOVA 

are summarised and discussed in this sub-section. 

The F-values obtained for the 28 ANCOVA are consolidated and 

presented in Table 4.26. 

TABLE 4.26 

Summary of the F-values of ANCOVA for Retention 

As seen in Table 4.26, using three Covariates [Preexperimental 

SI. 
No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Status (Pretest score), Verbal Intelligence and Non-verbal Intelligence] 

separately and in combination at a time, 28 ANCOVA were employed to 

* Sigruficant at 0.05 level 
* Sigruficant at 0.01 level 

Source 
Of 

Variation 

0 
.- C 
f 
g V) 
J .3? - C3) 

2 2 
0 2 .- C 

3 
2 
C 
V) 
c - 

Dependent 
Variable 

Knowledge 

Comprehension 

Application 

Analysis 

Synthesis 

Evaluation 

Retention (Total) 

Covariates 

Pre- 
experi- 
mental 
Status 

(Pretest 
Score) 

Non-ve*al 
Intelligence 

Verbal 
Intelligence 

Pre- 
experimental 
Status, Verbal 

intelligence 
and Non- 

verbal 
Intelligence 

F-values 

34.45" 

3.44 

25.29" 

0.01 

3.30 

0.35 

1 3.89" 

26.44" 

2.53 

19.39" 

0.04 

2.88 

0.21 

9.69" 

34.35" 

4.82* 

24.86" 

0.16 

4.77* 

0.83 

14.76" 

27.96" 

5.01 * 

23.78" 

0.28 

4.92' 

0.98 

13.21" 
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study the difference in the mean Retention scores of the Experimental and 

Control groups after treatment. 

Three ANCOVA yielded signhcant F-values for Instructional 

Learning Strategies on Retention (Total and Objectivewise scores namely 

Knowledge and Application), when the Pre-experimental Status was 

controlled. It suggests that Experimental and Control groups differ 

sigruficantly in Achievement (Total, Knowledge, Application) scores after 

treatment. When the effect of the Verbal Intelligence was controlled, 

sigruficant difference in Retention (Total and Objectivewise scores except 

Analysis and Evaluation) between the Experimental and Control groups 

was occured in five ANCOVA. Another five ANCOVA with Non-verbal 

Intelligence controlled, yielded sigruficant difference in Retention (Total 

and Objectivewise scores except, Analysis and Evaluation) between the 

Experimental and Control groups. When the combined effect of the three 

Covariates was controlled at a time, sigruficant variation between the two 

groups was occurred in three ANCOVA (Retention - Total and 

Objectivewise scores in Knowledge and Application). 

In the Objectives Analysis and Evaluation, the F-values for 

Instructional Learning Strateges on Retention were not found sigruficant 

with any of the Covariates. F-values for the Objectives Comprehension and 

Synthesis are found sigruficant only with the single effect of the two 

Covariates, Verbal Intelligence and Non-verbal Intelligence. 

In short, 16 out of 28 ANCOVA employed, yielded sigruficant 

difference in Retention (relevant Objectives and Total score) between the 

Experimental and Control groups. These results and the results of the Post- 
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hoc Comparison done after ANCOVA revealed the fact that, Cooperative 

L earning Strategy (Experimental treatment) has advantage over the 

Conventional lecture Method (Control treatment) in terms of the power of 

Retention. 

4.2.3. ANALYSIS OF VARIANCE FOR ACHIEVEMENT AND 

RETENTION 

To comply with the second major objective of the study, the 

investigator employed Two-way ANOVA with 2 X 2 Factorial design to 

study the main and interaction effects of Insturctional Learning Strategies 

and Classroom Environment on Achievement and Retention in Malayalam 

Language as measured through an Achievement test. The Analysis was 

done separately for the Total sample, Boys and Girls. 

Two-way ANOVA with 2 X 2 Factorial design includes two levels of 

Instructional Learning Strategies (Cooperative Learning Strategy and 

Conventional lecture Method of Teaching) and Two levels of Classroom 

Environment (Above Average Classroom Environment and Below Average 

Classroom Environment). The entire computational process was carried 

out using the computer program Statistical Package for Social Sciences - 

SPSS (Hull & Nie, 1981). The program for unequal number was used for 

processing the data due to the unequal number of cases in the treatment 

cells. The analysis comprised of 42 ANOVA, of which 21 were used to 

study the main and interaction effects of Instnrh'onal Learning Strategies 

and Classroom Environment on Achievement in Malayalam Language 

(Objectivewise and Total score) for Total sample, Boys and Girls. The 

remaining 21 ANOVA were used to study the main and interaction effects 
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of Instructional Learning Strategies and Classroom Environment on 

Retention in Malayalam Language (Objectivewise and Total score) for 

Total sample, Boys and Girls. 

Before proceeding to ANOVA, the investigator made sure that the 

major assumptions of ANOVA suggested by Scheffe' (1959), Hays (1973), 

Guilford and Fruchter (1978) and Fox (1984) have been reasonably satisfied. 

The classificatory technique for the 2 X 2 ANOVA was the same that used 

for the 2 X 2 ANCOVA (see section 4.2.2.). Scheffe' Test of Post-hoc 

Comparison was done after every ANOVA which showed sigruficant F- 

values for the main effect of the Independent Variables. This was done to 

find out the particular group of the Independent Variables which 

differentiated the Experimental and Control groups in terms of the 

Dependent Variables. 

4.2.3.1. ANALYSIS OF VARIANCE FOR ACHIEVEMENT 

This part of the chapter is devoted to present the results of 21 Two- 

way ANOVA (seven ANOVA each in three sample - Total sample, Boys 

and Girls) undertaken to study whether the Dependent Variable, 

Achievement in Malayalam Language Garies or not, when the levels of the 

Independent Variables change in Total sample, Boys and Girls. 

By Two-way ANOVA, it is possible to get an answer to the question 

whether variation in Achievement is attributable to the changes in the 

levels of the Independent Variables singly or in combination. The main 

effects and two-way interaction effect of the Instructional Learning 

Strateges and Classroom Environment on Achievement were examined. 

The results are interpreted in the following section. 
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4.2.3.1.a. Main and Interaction Effects of Instructional Learning 

Strategies and Classroom Environment on Achievement in 

Malayalam Language (Objectivewise and Total score) - Total 

sample 

Seven Two-way ANOVA were employed for the Total sample, to 

find out the main and interaction effects of the Instructional Learning 

Strateqes and Classroom Environment on Achievement in Malayalam 

Language (Objectivewise and Total score) as measured through a Post test. 

Summary of the Two-way ANOVA for Total sample is given in Table 4.27. 
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TABLE 4.27 
Summary of Two-way ANOVA 

for Achievement (Objectivewise and Total score) by 
sample 

Interaction 
Effect of 

Instructional 
Learning 
Strategies 

and 
Classroom 

Environment 

15.582 
1 5.582 

1 
1.226 

19.469 
19.469 

1 
1.284 

32.705 
32.705 

1 
2.586 

26.31 4 
26.314 

1 
1.82 

0.001 
0.001 

1 
0.004 

1 .g46 
1 .g46 

1 
0.954 

427.842 
427.842 

1 
1.821 

M Si@cant at 0.01 level 

for Total 

Main Effect 
of 

Classroom 
Environment 

0.248 
0.248 

1 
0.020 

2.641 
2.641 

1 
0.174 

6.905 
6.905 

1 
0.546 

0.053 
0.053 

1 
0.004 

0.079 
0.079 

1 
0.043 

0.056 
0.056 

1 
0.028 

0.476 
0.476 

1 
0.002 

Strategies by 

Dependent 

Knowledge 

Compre- 
hension 

Application 

Analysis 

Synthesis 

Evaluation 

Achievement 
(Total) 

Classroom Environment 

Main Effect of 
Instructional 

Learning Strategies 

Learning 

Number 
of 

Students 
(NI 

100 

100 

100 

100 

100 

1 00 

100 

at 0.05 level 

SI. 
No. 

l 

2 

3. 

4. 

5. 

6. 

7. 

* 

SS 
MS 
df 
F 

SS 
MS 
df 
F 

SS 
MS 
df 
F 

SS 
MS 
df 
F 

SS 
MS 
df 
F ,  

SS 
MS 

F 

SS 
MS 
df 
F 

Instructional 

Sample 

a, - 
i? 
2 - 
(0 
c. 

Sigruhcant 

270.482 
270.482 

1 
21.28" 

38.93 
38.93 

1 
2.566 

175.654 
175.754 

1 
13.89" 

23.792 
23.792 

1 
1.646 

12.932 
12.932 

1 
7.12" 

8.017 
8.01 7 

1 
3.928 

2232.039 
2232.039 

1 
9.50" 
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Main Eflect of Instructional Learning Strategies 

Table 4.27 shows that the obtained F-values for the main effect of 

Instructional Learning Strategies on Total and Objectivewise Achievement 

in Knowledge, Application and Synthesis are 9.50, 21.28, 13.89 and 7.12 

respectively. These values are above the tabled value (6.90) for 1,96 df at 

0.01 level of sigruficance. Hence the main effect of Instructional Learning 

Strategies on Acluevement in Malayalam Language is sigruficant for the 

Total score and Objectivewise scores in Knowledge, Application and 

Synthesis. It indicates that Achievement in Malayalam Language (Total 

and Objectives mentioned earlier) of standard V11 pupils are depended upon 

the changes in the Instructional Learning Strategies. 

Table 4.27 also shows that the F-values for the main effect of 

Instructional Learning Strategies on the Objectivewise Achievement in 

Comprehension (2.566), Analysis (1.646), and Evaluation (3.928) are not 

sigruficant even at 0.03 level (tabled value = 3.94, df: 1,96). It indicates that 

for Total sample, Achievement in these Objectives are not depended upon 

the changes in the Instructional Learning Strategies. 

Main E#ect of Classroom Etzuironment 

It can also be seen from Table 4.27 that the obtained F-values for the 

main effect of Classroom Environment on Achievement in Malayalam 

Language (Total and all Objectives) are far below the tabled value set for 

0.05 level of sigruficance (3.94, df : 1, 96). Therefore the main effect of 

Classroom Environment on Achievement in Malayalam Language (Total 

and all Objectives) is not significant. It indicates that Achievement in 
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Malayalam Language (Total score and all Objectives) is independent of the 

changes in the levels of Classroom Environment of standard V11 pupils. 

Interaction Efiect of Instructional Learning Strategies and Classroom 

Environment 

No significant F-ratios were observed for the interaction effect of 

Instructional Learning Strategies and Classroom Environment on 

Achievement (Objectivewise and Total score). All F-ratios are found below 

the tabled value (3.94, df:1,96) set for 0.05 level of sigruficance. This 

indicates that Achievement in Malayalam Language of standard V11 pupils 

is independent of the combined effect of Instructional Learning Strategies 

and Classroom Environment. 

Graphical Representation of the Interaction Eflect 

The investigator made an attempt to study the pattern of interaction 

graphically. For this, the mean scores of the Dependent Variable, 

Achievement in Malayalam Language (Objectivewise and Total score) were 

plotted in the Ordinate of the graph and the two levels of Classroom 

Environment (AACE and BACE) as abscissa. Instructional Learning 

Strategies (Cooperative Learning Strategy - CLS and Conventional lecture 

Method of Teaching - CMT) are represented by lines on the graph. 

The graphical pattern of the interaction effect is presented in Figure 

4-1 1. 
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A general trend in the interaction pattern shows that the BACE group 

which was taught through the Cooperative Learning Strategy (CLS) yields 

the highest mean Achievement scores. That is, Cooperative Learning 

Strategy is seen more favourable to the BACE group than the AACE group. 

Schefle' Test of Post-hoc Comparison 

As some sigmficant F-values were obtained for the main effect of 

Instructional Learning Strateges on Achievement, the mean Achievement 

scores (Objectivewise and Total score) of the two groups based on 

Instructional Learning Strategies (Cooperative Learning Strategy - CLS and 

Conventional lecture Method of Teaching - CMT) were compared to study 

the group difference. Scheffe' Test of Post-hoc Comparison was used for 

this purpose. Thus the investigator was able to idenbfy the group that 

possessed higher Achievement. 

The procedure of the Scheffe' Test has already been described in the 

ANCOVA section (see section 4.2.2.1). 

The F-ratios were computed between the criterion means 

(Achievement - Total and Objectivewise scores whichever relevant) of the 

two groups (Cooperative Learning Strategy and Conventional lecture 

Method of Teaching). Details of the Scheffe' Test of Post-hoc Comparison 

are presented in Table 4.28. 
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TABLE 4.28 

Results of the Scheffe' Test of Post-hoc comparison Between the Means of Achievement 
(Objectivewise and Total score) for Total sample Based on Two Groups of Instructional Learning Strategies 

(3s - Cooperative Learning Strategy 
CMT - Conventional lecture Method of Teaching 

Level of 
Signifi- 
cance 

0.01 

0.01 

0.01 

0.01 

F-"alue 

29.61 

16.86 

9.71 

13.44 

Values of F' 

0.05 

3.94 

3.94 

3.94 

3.94 

0.01 

6.90 

6.90 

6.90 

6.90 

Number of 
Students Groups 

Compared 

CLS - CMT 

CLS-- CMT 

CLS - CMT 

-CMT 

3 

B * 
3 

Means 

NI 

50 

SO 

50 

50 

Dependent 
Variable 

Knowledge 

Application 

Synthesis 

Achievement 
(Total) 

M1 

9.28 

7.74 

2.14 

34.36 

N2 

50 

50 

50 

50 

MP 

5.4 

4.82 

1.30 

23.12 
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As per Table 4.28, the F-ratios obtained for the comparison of the 

mean Achievement [Total score (13.44) and Objetivewise scores in 

Knowledge (29.61), Application (16.86) and Synthesis (9.71)] are found 

s i e c a n t  at 0.01 level as they exceed the value of F' (6.90, df: 1, 98). These 

results suggest that for the Total sample, significant difsmence occurs 

between the two groups (CLS and CMT) with regard to the mean 

Achievement scores (Total and Objectives mentioned earlier). 

It can be noted that in all of these comparisons high mean 

Achievement scores are seen to associate with the Experimental group to 

which Cooperative Learning Strategy was used. It approved the fact that, 

pupils taught through Cooperative Learning Strategy (CLS) achieved more 

than pupils taught through Conventional lecture Method of Teaching. 

Since no sigruficant F-values were obtained for the main effect of 

Classroom Environment, comparison between the two levels of Classroom 

Environment (AACE and BACE) has been avoided. 

4.2.3.1.b. Main and Interaction Effects of Instructional Learning 

Strategies and Classroom Environment on Achievement in 

Malayalam Language (objectivewise and Total score) - Boys 

Two-way ANOVA was used to study the main and interaction effects 

of Instructional Learning Strategies (Cooperative Learning Strategy and 

Conventional lecture Method of Teaching) and Classroom Environment on 

Achievement in Malayalam Language (Objectivewise and Total score) of 

Boys. 

Summary of the Two-way ANOVA for Boys is given in Table 4.29. 
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TABLE 4.29 

Summary of Two-way ANOVA for 
Achievement (Objectivewise and Total score) by 

Instructional Learning Strategies by Classroom Environ'ment for Boys 

Interaction 
Effect of 

instructional 
Learning 

Strategies and 
Classroom 

Environment 

8.439 
8.439 

1 
0.450 

5.238 
5.238 

1 
0.239 

17.070 
17.070 

1 
1.033 

23.769 
23.769 

1 
1.467 

0.558 
0.558 

1 
0.287 

0.794 
0.794 

1 
0.332 

250.863 
250.863 
l 

0.742 

** Significant at 0.01 level 

Main Effect 
of 

Classroom 
Environment 

0.140 
0.140 

1 
0.007 

2.577 
2.577 

1 
0.118 

4.937 
4.937 

1 
0.299 

5.280 
5.280 

1 
0.326 

0.233 
0.233 

1 
0.120 

0.005 
. 0.005 

1 
0.002 

47.76 
47.76 

1 
0.141 

Dependent 
Variable 

Knowledge 

Compre- 
hension 

Application 

Analysis 

Synthesis 

Evaluation 

Achieve- 
ment (Total) 

Main Effect of 
Instructional 

Learning Strategies 

Number 
of 

Students 
(NI 

5 1 

51 

5 1 

5 1 

5 1 

51 

51 

at 0.05 level 

SI. 
No. 

1 

2 

3. 

4. 

5. 

6. 

7. 

* 

SS 
MS 

F 

SS 
MS 
d f 
F 

SS 
MS 
df 
F 

SS 
MS 
d f 
F 

SS 
MS 
d f 
F i 

SS 
MS 
d f 
F 

SS 
MS 
df 
F 

Sample 

V) 
X 
o 
m 

Sigruficant 

158.912 
158.912 

1 
8.47" 

25.904 
25.904 

1 
1.184 

109.937 
109.937 

1 
6.65* 

28.661 
28.661 

1 
1.769 

6.366 
6.366 

1 
3.275 

6.064 
6.064 

1 
2.538 

1483.779 
1483.779 

1 
4.39* 
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Main Effect of Insb-uctional Learning Strategies 

Table 4.29 shows that for Boys, the obtained F-values for the main 

effect of Instructional Learning Strategies on Achievement in the Objective 

Knowledge (8.47) is above the tabled value (7.19, df: 1/47) set for 0.01 level 

of sigruficance. The F-values for the Total score and the Objectivewise score 

in Application are 4.39 and 6.65 respectively. These values are found 

sigruficant at 0.05 level (tabled value = 4.04, df: 1, 47). Hence the main 

effect of Instructional Learning Strategies on Achievement is significant for 

the Total score and for the Objectives Knowledge and Application. It 

indicates that Achievement (Total score and Objectives namely Knowledge 

and Application) changes with the change in the Instructional Learning 

Strategies. 

No sigruficant F-values are obtained for the remaining Objectives 

Comprehension (1.184), Analysis (1.769), Synthesis (3.275) and Evaluation 

(2.538), even at 0.05 level (tabled value = 4.04, df: 1, 47). It shows that 

Achievement in these Objectives do not vary with the change in the 

Instructional Learning Strategies. 

i' 

Main Efjcect of Classroom Environment , 

The obtained F-values for the main effect of Classroom Environment 

on Achievement (Objectivewise and Total score) of standard V11 Boys are 

found far below the tabled value set for 0.05 level of sigruflcance (4.04, 

df:1,47). It reveals that, Achievement (Objectivewise and Total score) of 

standard V11 Boys is not depended upon the change in the levels of 

Classroom Environment. 
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Interaction EfjCect of Instructions l Learning Strategies and Classroom 

Environment 

Interaction effect of Instructional Learning Strategies and Classroom 

Environment on Achievement (Objectivewise and Total score) is not 

significant as the F-values are found far below the tabled value (4.04) for 

1,47 d .  at 0.05 level of sigmficance. It indicates that Achievement in 

Malayalam Language (Objectivewise and Total score) of standard V11 Boys 

is independent of the combined effect of Instructional Learning Strategies 

and Classroom Environment. 

Graphical Representation of the Interaction Effect 

For examining the interaction effect graphically the mean scores of 

the Dependent Variable, Achievement in Malayalam Language 

(Objectivewise and Total score) were plotted in the ordinate of the graph 

and the two levels of Classroom Environment, AACE and BACE as 

abscissa. Instructional Learning Strategies (Cooperative Learning Strategy 

- CLS and Conventional lecture Method of Teaching - CMT) were 

represented by lines on the graph. 
/I 

The graphical representation is in Figure 4-12. 
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Cfinocra~iv~ I.parnin~ Stratw (CLS) AACE - Above Average Classroom Environment 1 -- - - - -- - --W - - - - O - - - - - - - U J  . ' 

, Conventional lectllre Method of Teaching (CMT) 

Comprehension 

Achievement-To tal B 

Synthesis 

RACE - Below ~ve$e Clz~sroom Enviranrlient 

Evaluation 

I 
AACE BACE AACE BACE AACE BACE 

CURE 4-12 Interaction pattern of Instructional Learning Strategies and Classroom Environment on Achievement (Objectivewise and Total score) - 
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As Figure 4-12 shows, Cooperative Learning Strategy (CLS) is more 

favourable for the Boys as it created high mean Achievement scores when 

compared to the Conventional lecture Method of Teaching (CMT). 

Moreover, the BACE group of Boys shows higher Achievement with CLS 

than the AACE group. The general trend in the pattern indicates that 

Cooperative Learning Strategy is more beneficial to the BACE group than 

the AACE group. 

Schene' Test of Post-hoc Comparison 

The 2 X 2 ANOVA for Achievement, employed for the Boys yielded 

sigmhcant main effect for Instructional Learning Strategies on Total and 

Objectivewise Achievement in Knowledge and Application. To examine 

which level of Instructional Learning Strategies (CLS or CMT) caused 

variation in Achievement, Scheffe' Test of Post-hoc Comparison was used. 

The mean Achievement scores of Boys in the two groups (CLS and CMT) 

were compared in the Scheffe' Test. Data and Results of the Scheffe' Test of 

Post-hoc Comparison are presented in Table 4.30. 
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TABLE 4.30 

Results of the Scheffe' Test of Post-hoe Comparison Between the Means of Achievement 
(Objectivewise and Total score) for Boys Based on Two Groups of Instructional Learning Strategies 

CLS - Cooperative Learning Strategy 
CMT - Conventional lecture Method of Teaching 

Level of 
Signif i- 
cance 

0.01 

0.01 

0.05 

F-value 

10.40 

6.73 

4.58 

Values of F' 

0.05 

4.03 

4.03 

4.03 

Groups 
Compared 

CLS - CMT . 

C E  - CMT 

C E  - CMT 

Sample 

m 
h 

8 

0.01 

7.17 

7.17 

7.17 

Dependent 
Variable 

Knowledge 

Application 

Achievement 
(Total) 

Means 
Number of 
Students 

M1 

9.20 

7.25 

32.45 

NI 

20 

20 

20 

MP 

5.19 

4.23 

21.16 

NZ 

31 

31 

31 
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Table 4.30 reveals that the F-ratios obtained for Achievement in 

Knowledge (10.40) and Application (6.73) are sigruhcant at 0.01 level and in 

the Total score (4.58), the F-ratio is sigruficant at 0.05 level as they exceed 

the corresponding values of F' (7.17 and 4.03, &1,49). It can be inferred 

from these results that, for Boys, there exists statistically significant 

dinerence between the two groups (CLS and CMT) in terms of the mean 

Achievement in Total score and Objectivewise scores mentioned earlier. 

High mean scores associated with the Experimental group (CLS) 

prove its advantage over the Control group (CMT). 

4.2.3.1.c. Main and Interaction Effects of Instructional Learning 

Strategies and Classroom Environment on Achievement in 

Malayalam Language (Objectivewise and Total score) - Girls 

Data and results of seven ANOVA employed to study the main and 

interaction effects of Instructional Learning Strategies and Classroom 

Environment on Achievement in Malayalam Language (Objectivewise and 

Total score) of Girls are presented in Table 4.31. 
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TABLE 4.31 

Summary of Two-way ANOVA for 
Achievement (Objectivewise and Total score) by 

Instructional Learning Strategies by Classmm Environment for Girls 

Interaction Effect 
of lnstmctional 

Learning 
Strategies and 

Classroom 
Environment 

1 .g81 
1 .g81 

1 
0.269 

10.41 1 
10.41 1 

1 
1.099 

8.977 
8.977 

1 
1.048 

0.719 
0.71 9 

1 
0.059 

1.235 
1.235 

1 
0.716 

0.057 
0.057 

1 
0.033 

57.844 
57.844 

1 
0.424 

* Sigruficant at 0.01 level 

Main Effect 
of 

Classroom 
Environment 

5.274 
5.274 

1 
0.717 

0.456 
0.456 

1 
0.048 

16.668 
16.668 

1 
1.946 

5.198 
5.198 

1 
0.425 

0.747 
0.747 

1 
0.433 

3.309 
3.309 

1 
1.899 

113.795 
1 13.795 

1 
0.834 

Dependent 
Variable 

Knowledge 

Compre- 
hension 

Application 

Analysis 

Synthesis 

Evaluation 

Achievement 
(Total) 

level 

Main Effect of 
Instructional 

Learning Strategies 

Number 
of 

Students 
(N) 

49 

49 

49 

49 

49 

49 

49 

at 0.05 

SI. 
No. 

1 

2 

3 

4. 

5. 

6. 

7. 

* 

SS 
MS 
df 
F 

SS 
MS 
df 
F 

SS 
MS 
df 
F 

SS 
MS 
df 
F 

SS 
MS 
df 
F 

SS 
MS 
df 
F 

SS 
MS 
df 
F 

V) - 
L 

i3 

Sigmflcant 

127.347 
127.347 

1 
17.32" 

21.399 
21.399 

1 
2.259 

60.375 
60.375 

1 
7.05" 

3.678 
3.678 

1 
0.301 

8.064 
8.064 

1 
4.68* 

3.553 
3.553 

1 
2.039 

919.502 
91 9.502 

1 
6.74* 
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Main Eflecf of Instructions I Learning Strategies 

As Table 4.31 shows, 2 X 2 ANOVA yield signrficant F-values for the 

main effect of Instructional Learning Strategies on Achievement in the Total 

score and Objectivewise scores in Knowledge, Application and Synthesis. 

For the Objective Knowledge the F-value (F=17.32) is found above the 

tabled value (7.23) for 1/45 df (P<0.01). For the Total score and the 

Objectives namely Application and Synthesis, the F-values are 6.74, 7.05 

and 4.68 respectively. These values are sigruficant at 0.05 level (tabled 

value = 4.06, df: 1, 45). These results indicate that the change in the 

Instructional Learning Strategies affects Achievement (Total and Objectives 

mentioned earlier). F-values obtained for the Objectives Comprehension 

(2.259), Analysis (0.301) and Evaluation (2.039) are found below the tabled 

value (4.06) for 1,45 df, at 0.05 level. It indicates that Achievement in these 

Objectives are not depended upon the change in the Instructional Learning 

Strategies. 

Main Eflect of Classroom Environment 

The main effect of Classroom Environment on Achievement in 

Malayalam Language (Objectivewise aria Total score) of Girls were studied. 

The obtained F-values are found far below the tabled value (4.06) for 1,45 

df, at 0.05 level of sigruficance as shown in Table 4.31. It proves that change 

in the levels of Classroom Environment does not aged  Achievement 

(Objectivewise and Total score) in Malayalam Language of Girls. 
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Interaction Effect of Instructional Learning Strategies and Classroom 

Environment 

As Table 4.31 shows, none of the F-values obtained for the interaction 

effect of Instructional Learning Strategies and Classroom Environment on 

Achievement (Objectivewise and Total score) are signrficant even at 0.05 

level (tabled value = 4.06, df: 1, 45). It shows that Achievement in 

Malayalam Language (Objectivewise and Total score) has not been affected 

by  the combined effect of Instructional Learning Strategies X Classroom 

Environment. 

Graphical Representation of the Interaction EfSect 

The interaction effect has been represented graphically by plotting 

the mean scores of Achievement (Objectivewise and Total score) in the 

ordinate of the graph and the two levels of Classroom Environment, AACE 

and BACE as the abscissa. Instructional Learning Strategies (CLS and 

CMT) are represented by lines on the graph. The graphical pattern of 

interaction in the case of Girls is presented in Figure 4-13. 
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As shown in Figure 4-13, Girls of the BACE group favour 

Cooperative Learning Strategy (a) as evidenced from their high mean 

Achievement scores (Total and Objectivewise except Synthesis). For the 

Objective Synthesis the AACE shows higher Achievement with CLS than 

the BACE. However, the general trend in the interaction reveals that the 

BACE group achieved more with Cooperative Learning Strategy than the 

AACE group. 

Schefle' Test of Post-hoc Comparison 

Sigruhcant main effect of Instructional Learning Strategies on 

Achievement (Total and Objectivewise scores in Knowledge, Application 

and Synthesis) was found in the 2 X 2 ANOVA. Hence to study the group 

difference, Scheffe' Test of Post-hoc Comparison was used. The mean 

Achievement scores of the two groups based on Instructional Learning 

Strate~es (CLS and CMT) were compared in the Scheffe' Test. Details of 

the Scheffe' Test of Post-hoc Comparison for Girls are presented in 

Table 4.32. 
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TABLE 4.32 

Results of the Scheffe' Test of Post-hoc Comparison Between the Means of Achievement 
(Objectivewise and Total score) for Girls Based on Two Groups of Instructional Learning Strategies 

CLS - Cooperative Learning Strategy 
CMT - Conventional lecture Method of Teaching 

Level of 
Significance 

0.01 

0.05 

0.05 

0.01 

F-value 

20.46 

7.05 

4.04 

7.40 

Sample 

a 
-2 
U 

Number of 
Students Groups 

Compared 

CLS - CMT 

CLS - CMT - 

CLS - CMT 

CLS - CMT 

Dependent 
Variable 

Knowledge 

Application 

Synthesis 

Achievement 
(Total) 

Values of F' 

NI 

30 

30 

30 

30 

0.05 

4.04 

4.04 

4.04 

4.04 

NZ 

19 

19 

19 

19 

0.01 

7.19 

7.19 

7.19 

7.19 

Means 

M1 

9.333 

- 8.067 

2.30 

35.633 

M2 

5.737 

5.789 

1.526 

26.316 
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As Table 4.32 shows, the F-ratios obtained for Instructional Learning 

Strategies on Total Achievement (7.40) and on the Objective Knowledge 

(20.46) are si@cant at 0.01 level. For the Objectives Application (7.05) 

and Synthesis (4.04) the F-ratios are found sigmficant at 0.05 level. Because 

all of these F-values are seen beyond the corresponding values of F' (7.19 

and 4.04, &l, 47) at 0.01 and 0.05 levels. Hence significant difimence exists 

between the two groups (CLS and CMT) with regard to the mean 

Achievement scores mentioned earlier. High mean scores associated with 

the Experimental group (CT.5) prove its superio+ity over the Control group 

(CM=')- 

4.23.1.d. Summary and Discussion of Analysis of Variance for 

Achievement 

The results of 21 ANOVA (seven each in Total sample, Boys and 

Girls) helped the investigator to examine whether changes in Achievement 

(Objectivewise and Total score) are attributable to the changes in the levels 

of Instructional Learning Strategies and Classroom Environment or not. 

The F-values obtained in the 21 ANOVA for Achievement are summarised, 

presented in Table 4.33 and discussed iri this sub-section. 
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TABLE 4.33 

Summary of ANOVA for Achievement 
(Objectivewise and Total score) for Total sample, Boys and Girls 

SI. 
No. Sample 

Dependent 
Variable 

Main Effect of 
Instructional 

Leaming 
Strategies 

Knowledge 

Comprehension 

Application 

Analysis 

Synthesis 

Evaluation 

Achievement 
(Total) 

Knowledge 

Comprehension 

Application 

Analysis 

Synthesis 

Evaluation 

Achievement 
(Total) 

p5. r I Knowledge 

16. Comprehension / l 7  I Girls I Application 

I 18- I I Analysis 

1 19. 1 1 Synthesis 

1 20. 1 I Evaluation 

F-values 

Interaction Effect 

21. 
Achievement 
(Total) 

I I Environment I 

Main Effect 
of Classroom 
Environment 

* Signhcant at 0.05 level 
** Sigruficant at 0.01 level 

of Instructional 
Leaming 

Strategies and 
Classmm 
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A thorough examination of the results of the 21 ANOVA conducted 

to study the main and interaction effects of Instructional Learning 

Strategies on Achievement in Malayalam Language (Objectivewise and 

Total score) reveals that four ANOVA show sigruficant main effect of 

Instructional Learning Strategies on Achievement (Total and Objectivewise 

namely Knowledge, Application and Synthesis) for Total sample. Three 

ANOVA show s i w c a n t  main effect of Instructional Learning Strategies 

on Achievement (Total and Objectivewise namely, Knowledge and 

Application) for Boys. In Girls four ANOVA yield sigruficant main effect of 

Instructional Learning Strategies on Achievement (Total and Objectivewise 

namely Knowledge, Application and Synthesis). Altogether in 11 ANOVA, 

significant main eflect of Instructional Learning Strategies on Achievement 

in Malayalam Language is observed. These results indicates that 

Instructional Learning Strategies have considerable influence on 

Achievement in Malayalam Language (Total and Objectivewise mentioned 

earlier) for Total sample, Boys and Girls. 

None out of the 21 ANOVA, show significant main effect of 

Classroom Environment on Achievement in Malayalam Language 
i t  

(Objectivewise and Total score) for Total sample, Boys and Girls. It 

indicates that Achievement (Objectivewise and Total score) of Total sample, 

Boys and Girls are not depended upon the changes in the levels of 

Classroom Environment. 

No sighcant interaction effect of Instructional Leaming Strategies 

and Classroom Environment on Achievement in Malayalam Language 

(Objectivewise and Total score) is observed for Total sample, Boys and 
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Girls. It proves that variation in Achievement (Objectivewise and Total 

score) of Total sample, Boys and Girls are not attributable to the combined 

eflect of the Instru&~~lll  Learning Strategies and Classroom Environment. 

The interaction effect of Instructional Learning Strategies and 

Classroom Environment on Achievement (Objectivewise and Total score) 

was studied graphically for the Total sample, Boys and Girls. A general 

trend revealed from these graphical representations was that, the 

Cooperative Learning Strategy was more beneficial to the BACE @?low 

Average Classroom Environment) group than the AACE (Above Average 

Classroom Environment) group. 

4.2.3.2. ANALYSIS OF VAtUANCE FOR RETENTION 

Retention is the remaining impression of past experience or learning. 

In the present study Retention was measured through a test conducted one 

month after the treatment was over. This section of analysis is intended to 

examine whether the Instructional Learning Strategies and Classroom 

Environment have any influence (separately and in combination) on 

student Retention or not. Results of the Two-way ANOVA employed for 

this purpose are presented and discusseh as follows. 

4.23.2.a. Main and Interaction Effects of Instructional Learning 

Strategies and Classroom Environment on Retention in 

Malayalam Language (Objectivewise and Total score) - Total 

sample 

By this subsection, it is intended to describe how do the changes in 

the Independent Variables influence the Retention of the Total sample. 
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Main and interaction effects of Instructional Learning Strategies and 

Classroom Environment on Retention in Malayalam Language 

(Objectivewise and Total score) were examined by Two-way Analysis of 

Variance. 

Summary of the Two-way ANOVA for Retention in Total sample is 

presented in Table 4.34. 
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TABLE 4.34 
Summary of Two-way ANOVA 

for Retention (Objectivewise and Total score) by Instructional 
Learning Strategies by Classroom Environment for Total sample 

Interaction Effect 
of Instructional 

Learning 
Strategies and 

Classroom 
Environment 

8.081 
8.081 

1 
0.607 

36.879 
36.879 

1 
3.1 16 

1 5.369 
15.369 

1 
1 . E 7  

59.778 
59.778 
l 

4.31 2* 

9.036 
9.036 
l 

9.259" 

6.424 
6.424 

1 
5.997* 

681.629 
681.629 

1 
3.194 

* Significant at 0.01 level 

Main Effect 
of 

Classroom 
Environment 

1.697 
1.697 

1 
0.127 

0.708 
0.708 

1 
0.060 

8.154 
8.154 

1 
0.566 

0.482 
0.482 

1 
0.035 

1.912 
1.912 

1 
1 .g60 

0.631 
0.631 

1 
0.589 

5.239 
5.239 

1 
0.025 

SI. 
No. 

1 

2 

3. 

4. 

5. 

6. 

7. 

* 

Main Effect of 
Instructional 

Learning -tee* 

Number 
of 

Students 
(NI 

100 

O0 

100 

100 

100 

100 

loo 

at 0.05 

Sample 

a, 
a 
S 
V) - 
a 
C z 

Sigmficant 

SS 
MS 
d f  
F 

SS 
MS 
df 
F 

SS 
MS 
df 
F 

SS 
MS 
d f  
F 

SS 
MS 
df 
F 

SS , 

MS 
df 
F 

SS 
MS 
df 
F 

Dependent 
Variable 

Knowledge 

Compre- 
hension 

Application 

Analysis 

Synthesis 

Evaluation 

Retention 
(Total) 

level 

255.899 
255.899 

1 
19.22" 

49.603 
49.603 

1 
4.1 9* 

228.277 
228.277 

1 
1 5.85" 

5.530 
5.530 
l 

0.40 

4.458 
4.458 

1 
4.57" 

1.178 
1.178 

1 
1.100 

1909.442 
1909.442 

1 
8.95" 
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Main Eflect of Instructional Learning Strategies 

As per Table 4.34 signrficant F-values are observed for the main effect 
l 

of Instructional Learning Strategies on Retention - Total (8.95) and 
l 

Objectivewise Retention namely Knowledge (19.22) and Application l 
(15.85). These values are above the tabled value (6.90) for 1,96 df, at 0.01 

level of sigtuficance. For the Objectives Comprehension (4.19) and 

Synthesis (4.59, the F-values are found sigdicant at 0.05 level (tabled 

value = 3.94, df: 1, 96). Thus for Total sample, Retention (Total and 

i 
Objectivewise mentioned earlier) is depended upon the change in the 

Instructional Learning Strategies. The F-values for the Objectives Analysis 

and Evaluation are not found s i w c a n t  even at 0.05 level (tabled value = 

3.94, df: 1,96). It reveals that for these Objectives, Retention is not depended 

upon the change in the Instructional Learning Strategies. 

Main Eflect of Classroom Enviromnent 

The F-values for the main effect of Classroom Environment on 

Retention (Objectivewise and Total score) are not fowd significant even a t  

0.05 h e 1  (tabled value = 3.94, df: l,%). It indicates the fact that change in 

the levels of Classroom ~nvironmekt hasn't affected the Retention 

(Objectivewise and Total score) of the Total sample. 

Interaction Eflect of Instructional Learning Strategies and Classroom 

Environment 

For the Total sample, F-value for the interaction effect of Instructional I 

Learning Strategies and Classroom Environment on Retention is found 

sigruficant at 0.01 level, for the Objective Synthesis (9.259) only (tabled 



Analysis 266 

value = 6.90, df: 1, 96); for the Objectives Analysis (4.312) and Evaluation 

(5.997), the F-values are found sigruhcant at 0.05 level (tabled value = 3.94, 

df: 1,96). It gives evidence for the combined effect of Instructional Learning 

Strategies X Classroom Environment on Retention of the Total sample. 

F-values for Total Retention and all other Objectives are not found 

sigmficant even at 0.05 level (tabled value = 3.94, df: 1, 96). It shows that 

Retention in Total score and in these Objectives is independent of the 

combined effect of the Instructional Learning Strategies and Classroom 

Environment. 

Graphical Representation of the Interacficfim Effect 

Graphical pattern of the interaction effect was made by plotting the 

mean scores of Retention (Objectivewise and Total score) in the ordinate of 

the graph and the two levels of Classroom Environment (AACE and BACE) 

as the abscissa. Instructional Learning Strategies (CLS and CMT) are 

represented by lines on the graph. The graphical pattern of interaction (for 

Total sample) is shown in Figure 4-14. 
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Synthesis 
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T 
FIGURE 4-14 Interaction Pattern of Instructional Learning Strategies and Classroom Environment on Retention (Objectivewise and Total score) 
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A close examination of Figure 4-14 reveals that the BACE group of 

the Total sample shows higher mean Retention scores with Cooperative 

Learning Strategy (CLS) for Total Retention and for the Objectives 

Knowledge, Comprehension and Application. For the Objectives Analysis, 

Synthesis and Evaluation, clear interaction is seen in which the AACE 

group shows h i g h  mean Retention with CMT and the BACE group shows 

higher mean Retention with CLS. These interactions have been found 

sig-iuficant in the ANOVA. 

Scheffe' Test of Post-hoc Comparison 

Sigruficant main effect of Instructional Learning Strategies on 

Retention - Total and Objectivewise scores in Knowledge, Comprehension, 

Application and Synthesis, were obtained in the 2 X 2 ANOVA. Hence 

comparison of mean Retention scores between the two groups based on 

Instructional Learning Strategies (CLS and CMT) was attempted. Scheffe' 

Test of Post-hoc Comparison was used for this purpose. 

Data and results of the Scheffe' Test for the Total sample are 

presented in Table 4.35. 
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Table 4.35 shows that, for the Total sample, F-ratios obtained for 

Instructional Learning Strategies on Retention - Total (12.82) and for the 

Objectives Knowledge (27.39) and Application (18.44) are s ighcant  at 0.01 

level. F-values for Comprehension (6.10) and Synthesis (4.96) are found 

sigruficant at 0.05 level, as these values exceed the corresponding values of 

F' (6.90 and 3.94, &l, 98). Hence it can be noticed a significant diflerence 

between the two groups based on Instructional Learning Strategies (CLS 

and CMT) in terms of the mean Retention scores. The treatment in the 

Experimental group (CLS) is seen mme effective than the treatment in the 

Control group (CMT) as higher mean Retention scores are seen to associate 

with the Experimental group. 

4.2.3.2.b. Main and Interaction Effects of Instructional Learning 

Strategies and Classroom Environment on Retention in 

Malayalam Language (Objectivewise and Total score) - Boys 

Data and Results of the Two-way ANOVA employed to study the 

main and interaction effects of Instructional Learning Strategies and 

Classroom Environment on Retention (Objectivewise and Total score) of 

standard V11 Boys are presented in Table 4.36. 
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TABLE 4.36 

Summary of Two-way ANOVA 
for Retention (Objectivewise and Total score) by 

Instructional Learning Strategies by Classroom Environment for Boys 
I 

Interaction 
Effect of 

Instructional 
Learning 

Strategies and 
Classroom 

Environment 

1 609 
1.609 

1 
0.085 

7.51 9 
7.519 
l 

0.497 

3.294 
3.294 

1 
0.203 

1 1.552 
11.552 

1 
0.819 

5.076 
5.076 
l 

4.825* 

3.345 
3.345 
l 

2.689 

177.057 
177.057 

1 
0.647 

* Sigruficant at 0.01 level 

Main Effect 
of 

Classroom 
Environ- 

ment 

0.028 
0.028 

1 
0.001 

13.043 
13.043 

1 
0.862 

17.045 
17.045 

1 
1.052 

0.245 
0.245 

1 
0.017 

4.207 
4.207 

1 
3.999 

0.036 
0.036 

1 
0.029 

105.330 
105.330 

1 
0.385 

Dependent 
Variable 

Knowledge 

Compre- 
hension 

Application 

Analysis 

Synthesis 

Evaluation 

Retention 
(Total) 

Main Effect of 
lnst~ctional 

Learning Strategies 

Number 
of 

Students 
(NI 

5 1 

51 

51 

5 1 

5 1 

5 1 

51 

at 0.05 level 

- 
SS 
MS 
d f  
F 

SS 
MS 
d f  
F 

SS 
MS 
d f  
F 

SS 
MS 
d f  
F 

SS 
MS 
d f  

F I, 

SS 
MS 
d f  
F 

SS 
MS 
cif 
F 

131.051 
131.051 
l 

6.95* 

62.950 
62.950 
l 

4.16* 

132.619 
132.619 

1 
8.19" 

1.470 
1.470 

1 
0.104 

6.382 
6.382 

1 
6.07* 

2.864 
2.864 

1 
2.302 

, 1319.800 
1319.800 

1 
4.82' 

SI. 
No. 

1 

2 

3. 

4. 

5. 

- 

6. 

7. 

* 

Sample 

V) 
X o 
m 

Sigruhcant 



Analysis 272 

Main Enect of Instructional Learning Strategies 

The F-values for themain effect of Instructional Learning Strategies 

on Retention are found sigruficant for the Objectives Application (P 0.01, 

tabled value = 7.19, df: 1, 47), Knowledge, Comprehension, and Synthesis 

and for the Total score (P < 0.05, tabled value = 4.04, df: 1,47). Hence it can 

be inferred that in the case of the Total score and Objectives mentioned 

earlier, change in the Instructional Learning Strategies influences the 

Retention of the standard V11 Boys. F-values for the Objectives Analysis 

and Evaluation are not found sigruficant even at 0.05 level (tabled value = 

4.04, df: 1, 47). It suggests that in the case of these two Objectives 

Instructional Learning Strategies have no influence upon Retention of 

standard V11 Boys. 

Main Effect of Classroom Environment 

As Table 4.36 shows, none of the F-values for the main effect of 

Classroom Environment on Retention (Objectivewise and Total score) of 

standard V11 Boys are sigruhcant even at 0.05 level (tabled value = 4.04, df: 

1/47). It reveals that change in the levels of Classroom Environment does 

not create any change in Retention (~bjektivewise and Total score). 

Interaction Effect of Instructzctz0luzI Learning Strategies and Classroom 

Environment 

The interaction effect of Instructional Learning Strategies and 

Classroom Environment on Retention is found signhcant only in one 

Objective Synthesis (P < 0.05, tabled value = 4.04, df: 1,47). Hence it can be 

inferred that for the Objective Synthesis, the combined ef/eect of the 
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Instructional Learning Strategies and Classroom Environment creates 

variation in Retention of Boys. In the case of the Total score and the 

Objectives Knowledge, Comprehension, Application, Analysis and 

Evaluation, the combined effect of the Instructional Learning Stratepes X 

Classroom Environment does not afSect the Retention as the F-values are 

not found sigruficant even at 0.05 level (tabled value = 4.04, df: 1,47). 

Graphical Representation of the Interaction Efiect 

The interaction pattem of the Independent Variables was studied 

graphically by plotting the Dependent Variable, mean scores of Retention 

(Objectivewise and Total score) in the d n a t e  of the graph and the two 

levels of Classroon~ Environment, AACE and BACE as the abscissa. 

Instructional Learning Strategies (CLS and CMT) are represented by lines 

on the graph. The pattern of interaction for Boys is shown in Figure 4-15. 
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As shown in Figure 4-15, for Total and the Objectivewise Retention in 

Knowledge, Comprehension, Application and Synthesis, the BACE shows 

higher mean scores with CLS than the AACE. Moreover, for Total score, 

and for the Objectives Knowledge and Synthesis, the AACE shows higher 

mean Retention scores with Conventional lecture Method of Teaching 

(CMT) than the BACE. In the Objective Synthesis, the AACE group shows 

almost equal performance with CLS and CMT. In the case of the two 

Objectives, Analysis and Evaluation, a considerable tendency of interaction 

of the Independent Variables can be observed. But statistically these 

interactions are not sigruficant. 

Scheffe' Test of Post-hoc Comparison 

S i w c a n t  F-values were obtained in the study of the main effect of 

Instructional Learning Strategies on Retention of Boys. Hence the mean 

Retention (Total and Objectivewise scores in Knowledge, Comprehension, 

Application and Synthesis) of the two groups based on Instructional 

Learning Strategies (CLS and CMT) were compared using Scheffe' Test of 

Post-hoc Comparison. 
il 

Data and Results of the Scheffe' Test for Boys are presented in Table 
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TABLE 4.37 

CLS - Cooperative Learning Strategy 
CMT - Conventional lecture Method of Teaching 

Results of the Scheffe' Test of Post-hoc Comparison Between the Means of Retention 
(Objectivewise and Total score) for Boys Based on Two Groups of Instructional Learning Strategies 

Level of 
Significance 

0.01 

0.10 

0.01 

0.25 

0.05 

F-value 

8.75 

3.23 

7.24 

2.73 

4.54 

Values of P' 

0.05 

4.03 

2.81 
(0.10) 

4.03 

1.35 
(0.25) 

4.03 

0.01 

7.17 

7.17 

7.17 

7.17 

7.17 

Number of 
Students Groups 

Compared 

CLS - CMT 

CLS - CMT ' 

CLS - CMT 

CLS - CMT 

CLS - CMT 

NI 

20 

20 

20 

20 

20 

Means Dependent 
Variable 

Knowledge 

Comprehension 

Application 

Synthesis 

Retention (Total) 

r 

N2 

31 

31 

31 

31 

31 

M1 

8.65 

5.65 

6.75 

1.55 

27.85 

Sample 

r/) 

$7 
In 

M2 

4.97 

3.65 

3.65 

1.06 

17.74 
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As per Table 4.37, sigruficant F-values are obtained for Retention 

(Total score P<0.05, Knowledge P 0.01, Comprehension P < 0.10, 

Application P 0.01 and Synthesis P < 0.25) in Boys. All these F-ratios are 

s i w c a n t  as they exceed the corresponding values of F'. It suggests that, 

for Boys, significant diflerence exists between the two groups (Cooperative 

Learning Strategy and Conventional lecture Method) with regard to the 
I 

mean Retention scores (Total and Objectivewise mentioned earlier). The 

CLS group is found accountable for this signhcant difference as it has 

higher mean Retention scores as revealed from the Scheffe' Test. The CLS 

group to which Cooperative Learning was applied is found advantageous 

than the CMT group. 

4.2.3.2.c. Main and Interaction Effects of Instructional Learning 

Strategies and Classroom Environment on Retention 

(Objectivewise and Total score) - Girls 

Summary of the Two-way ANOVA employed to study the main and l 
interaction effects of Instructional Learning Strategies and Classroom 

Environment on Retention (Objectivewise and Total score) of Girls is 

presented in Table 4.38. I 
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TABLE 4.38 

Summary of Two-way ANOVA 
for Retention (Objectivewise and Total score) by 

Instructional Learning Strategies by Classroom Environment for Girls 

SI. 
No. 

1 

2 

3. 

4. 

5. 

6. 

i 

7. 

* 
** Significant at 0.01 level 

V) - 
L .- 
C3 

Signhcant 

Number 
of 

Students 
(N) 

49 

49 

49 

49 

49 

49 

49 

at 0.05 level 

Dependent 
Variable 

Knowledge 

Compre- 
hension 

Application 

Analysis 

Synthesis 

Evaluation 

Retention 
(Total) 

Main Effect of 
Instructional 

Learning 

Main Effect 
of 

C'assroom 
Environment 

1.607 
1.607 

1 
0.189 

0.278 
0.278 

1 
0.031 

4.866 
4.866 

1 
0.433 

1.734 
1.734 

1 
0.144 

0.103 
0.103 

1 
0.115 

0.033 
0.033 

1 
0.041 

33.865 
33.865 

1 
0.234 

SS 
MS 
df 
F 

SS 
MS 
cif 
F 

SS 
MS 
df 
F 

SS 
MS 
df 
F 

SS 
MS 
df 
F 

SS 
MS 
df 
F 

SS 
MS 
df 
F 

Interaction Effect of 
Instructional 

Learning Strategies 
and Classroom 

Environment 

4.44 
4.44 

1 
0.522 

25.708 
25.708 

1 
2.896 

9.886 
9.886 

1 
0.880 

18.320 
18.320 

1 
1.516 

3.615 
3.615 

1 
4.01 9 

1.484 
1.484 

1 
1 ,844 

314.052 
314.052 

1 
2.165 

Strategies 

122.745 
122.745 

1 
14.44" 

5.936 
5.936 

1 
0.669 

58.850 
58.850 

1 
5.24* 

0.434 
0.434 

1 
0.036 

0.176 
0.176 

1 
0.196 

f, 

0.033 
0.033 

1 
0.041 

487.703 
487.703 

1 
3.363 
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Main Effect of Instructiona l Learning Strategies 

From Table 4.38 it can be seen that, among the seven F-values 

obtained for the main effect of Instructional Learning Strategies on 

Retention in Girls, only one (Knowledge) is sigxuficant at 0.01 level (tabled 

value = 7.23, df: 1,45) and another one (Application) is found sigruficant at 

0.05 level (tabled value = 4.06, df: 1, 45). These results suggest that in the 

case of Knowledge and Application, Retention has been influenced by the 

change in the Instructional Learning Strategies. 

In the case of the Total score and in the Objectives Comprehension, 

Analysis, Synthesis and Evaluation, Retention has not been influenced by  

the change in the Instructional Learning Strategies as their F-values are 

statistically not significant. 

Main EfjCect of Classroom Environment 

None of the seven F-values for the main effect of Classroom 

Environment on Retention are found significant as shown in Table 4.38. It 

indicates that Retention (Objectivewise and Total score) of standard V11 

Girls is independent of the change in the,levels of Classroom Environment. 

Interaction Efiect of Instructional Learning Strategies and Classroom 

Environment 

All of the seven F-values for the interaction effect of Instructional 

Learning Strategies and Classroom Environment on Retention 

(Objectivewise and Total score) are found below the tabled value (4.06) for 

1,45 df, at 0.05 level of sigmficance. It shows that the combined effect of 
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Instructional Learning Strategies and Classroom Environment does not 

cause a change in the level of Retention (Objectivewise and Total score). 

Graphical Representation of the Interaction Effect 

Graphical pattern of the interaction effect of the Independent 

Variables was constructed by plotting the mean scores of Retention 

(Objectivewise and Total score) in the ordinate of the graph and the two 

levels of Classroom Environment (AACE and BACE) as the abscissa. 

Instructional Learning Strategies (Cooperative Learning Strategy - CLS and 

Conventional lecture Method of Teaching CMT) are represented by lines on 

the graph. The graphical pattern of interaction (for Girls) is shown in 

Figure 416. 
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FIGURE 4-16 Interaction Pattern of Instructional Learning Strategies and Classroom Environment on Retention (Objectivewise and Total score) - 
Girls. 
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Figure 4-16 shows that, in Girls, the BACE group benefited more with 

C L ,  than the AACE with CLS. But, AACE group has higher mean 

Retention scores with Conventional lecture Method of Teaching (CMT) than 

BACE with CMT. In the case of the Objectives Comprehension, Analysis, 

Synthesis and Evaluation, when the AACE group favours Conventional 

lecture Method of Teaching (CMT), the BACE favours Cooperative 

Learning Strategy (CLS). Figure 4-16 also shows a notable tendency of 

interaction of the Independent Variables in the case of the Objectives 

Comprehension, Analysis, Synthesis and Evaluation. But statistically, these 

interactions are not sigruficant. 

SchefSef Test of Post-hoc Comparison ~ 
To compare the mean Retention scores of Girls of the two groups , 

based on Instructional Learning Strategies (CLS and CMT), Scheffe' Test of 

Post-hoc Comparison was used. The comparison was done only for the 

Dependent Variables (Knowledge and Application) which show sigruficant 

F-values for the main effect of Instructional Learning Strategies. 

Data and Results of the Scheffe' Test for Girls are presented in Table 
l 
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TABLE 4.39 

Results of the Scheffe' Test of Post-hoc Comparison Between the Means of Retention 
(Knowledge and Application) for Girls Based on Two Groups of Instructional Learning Strategies 

CLS - Cooperative Learning Strategy 
CMT - Conventional lecture Method of Teaching 

Level of 
Significance 

0.01 

0.05 

Values of F' 

0.05 

4.04 

4.04 

P-value 

18.81 

6.47 

Groups 
Compared 

CLS - CMT 

CLS-CMT - 

Sample 

Girls 

0.01 

7.19 

7.19 

Means 
Number of 
Students Dependent 

Variable 

Knowledge 

Application 

M1 

9.23 

8.50 

NI 

30 

30 

M2 

5,53 

6.00 

N2 

19 

19 
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As Table 4.39 shows, the obtained F-values for the pairs (CLS - CMT) 

are 18.81 (Knowledge) and 6.47 (Application), which are sigruficant at 0.01 

level and 0.05 level respectively. These sigruficant differences are noticed 

for the two groups (CLS and CMT) as the F-values are greater than the 

corresponding values of F' (7.19 and 4.04, df: 1, 47) at 0.01 and 0.05 levels 

respectively. These results suggest that, for Girls, the two groups based on 

Instructional Learning Strategies (CLS and CMT) differ sigtuficantly in their 

mean Retention scores (for the Objectives Knowledge and Application). 

Cooperative Learning Strategy (CLS) is found more effective than the 

Conventional lecture Method of Teaching (CMT) as it advantageous with 

higher mean Retention scores as shown in Table 4.39. 

4.2.3.2.d. Summary and Discussion of Analysis of Variance for Retention 

In this section the results of the 21 ANOVA (seven ANOVA each for 

Total sample Boys and Girls) employed to study the main and interaction 

effect of Instructional Learning Strategies and Classroom Environment on 

Retention (Objectivewise and Total score) are summarised and discussed. 

The F-values obtained for the, 21 ANOVA for Retention are 

consolidated and presented in Table 4.40. 
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TABLE 4.40 

Summary of ANOVA for Retention 
(Objectivewise and Total score) for Total sample, Boys and Girls 

Knowledge 

Comprehension 

Application 

Analysis 

Synthesis 

Evaluation 

Retention (Total) 

Knowledge 

Comprehension 

No. 

1 l0 l / Application / 8.19" 1 1.052 1 0.203 

Sample 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

Dependent Variable 

* Significant at 0.05 level 
* Significant at 0.01 level 

Boys 

Girls 

Main Effect of 
lns~ctional  

Learning 
Strategies 

Analysis 

Synthesis 

Evaluation 

Retention (Total) 

Knowledge 

Comprehension 

Application 

Analysis 

Synthesis 

Evaluation 

Retention (Total) 

Main Effect of 
Classroom 

Environment 

Interaction Effect of 
Instructional 

Learning Strategies 
and Classroom 

Environment 

0.104 

6.07* 

2.302 

4.82* 

14.44" 

0.669 

5.24* 

0.036 

0.196 

0.041 

3.363 

0.017 

3.999 

0.029 

0.385 

0.189 

0.031 

0.433 

0.144 

0.115 

0.041 

0.234 

0.81 9 

4.825* 

2.689 

0.647 

0.522 

2.896 

0.880 

1.516 

4.01 9 

1.844 

2.165 
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As Table 4.40 shows, out of 21 ANOVA employed to study the main 

and interaction effects of Instructional Learning Strategies and Classroom 

Environment on Retention (Objectivewise and Total score), ten ANOVA 

showed signhcant main effect of Instructional Learning Strategies on 

Retention (Total and Objectivewise namely Knowledge, Comprehension, 

Application and Synthesis) for the Total sample and Boys (five each for 

each sample). Another fwo ANOVA yielded sigruficant main effect of 

Instructional Learning Strategies on Retention in the Objectives Knowledge 

and Application for Girls. Totally in 12 ANOVA, sigruficant main effect of 

Instructional Learning Strategies on Retention was found. It can be inferred 

from these results that variation in the levels of instructional Learning 

Strategies (CLS or CMT) caused variation in the ability to  retain the 

material taught (Retention - Total and Objectivewise mentioned earlier) for 

the Total sample, Boys and Girls. 

None of the ANOVA showed sigruficant main effect of Classroom 

Environment on Retention (Objectivewise and Total score) for the Total 

sample, Boys and Girls. It indicates that Retention (Objectivewise and 

Total score) for Total sample, Boys and Girls, did not change with regard to 

the change in the levels of Classroom Environment. 

In three ANOVA signhcant interaction effect was noted for 

Instructional Learning Strategies and Classroom Environment on Retention 

in the Objectives Analysis, Synthesis and Evaluation for the Total sample. 

For Boys too, one ANOVA showed this interaction effect (for the Objective 

Synthesis). Totally, four signhcant interaction effect have been observed. 

Hence it can be inferred that the combined eflecf of Instructional Learning 
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Strategies and Classroom Environment caused variation in Retention (for 

the Objectives mentioned earlier) for the Total sample and Boys. None out 

of seven ANOVA conducted for Girls, showed sigmficant interaction effect. 

It indicated that for Girls, Retention (Objectivewise and Total score) was 

independent of the corn bined efSect of lnstructiona l Learning Strategies and 

Classroom Environment. 

The Interaction effect of Instructional Learning Strategies and 

Classroom Environment on Retention (Objectivewise and Total score) has 

been studied graphically. The general trend in all graphical patterns was 

that, the BACE group was more benefited in Retention with Cooperative 

Learning Strategy than the AACE group. In all cases (Retention - 

Objectivewise and Total score for Total sample, Boys and Girls), the BACE 

group yielded higher Achievement with Cooperative Learning Strategy 

(CLS), where as the AACE group was not consistent in higher Achievement 

with CLS. 
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4 SUMMARY FINDINGS AND 
SUGGESTIONS 

T his chapter contains an overview of the sigruficant aspects of the 

stages of conducting the experiment, the major 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 

experiment, such as, the problem, the variables, objectives and hypotheses 

are given briefly as follows. 

5.1.1. RESTATEMENT OF THE PROBLEM 

The problem of the present study was stated as INFLUENCE OF 

INSTRUCTIONAL LEARNING !3TRATEGIES AND CLASSROOM 

ENVIRONMENT ON ACHIEVEMENT AND RETENTION IN. MALAYALAM 

LANGUAGE OF STANDARD V11 PUPILS. 

5.1.2. VARIABLES 

The following Independent Variables, Dependent Variables and 

Control Variables were selected for the present study. 

5.1.2.1. Independent Variables 

The following were the Independent Variables selected for the study. 



5 . l  .2.l .a. Instructional Learning Strategies (Cooperative Learning - 

Jigsaw I1 Model and Conventional lecture Method of Teaching) 

and 

5.1.2.1.b. Classroom Environment 

5.1.2.2. Dependent Variables 

Dependent Variables selected for the present study were the 

following. 

5.1.2.2.a. Achievement in Malayalam Language (Objectivewise scores 

in Knowledge, Comprehension, Application, Analysis, 

Synthesis and Evaluation and a Total score). 

5.1.2.2.b. Retention in Malayalam Language (Objectivewise scores in 

Knowledge, Comprehension, Application, Analysis, Synthesis 

and Evaluation and a Total score). 

5.1.2.3. Control Variables 

The following were the Control Variables selected for the present 

study. 

5.1.2.3.a. Pre-experimental Status in terms of Achievement in 

Malayalam Language (Pretest score) 

5.1.2.3.b. Verbal Intelligence 

5.1.2.3.c. Non-verbal Intelligence 

5.1.3. OBJECTIVES 

The Objectives of the present study were the following. 



5.1.3.1. To study whether there exists any difference or not in the mean 

Achievement scores (Objectivewise and Total score) of the 

Experimental and Control groups for the Total sample, Boys and 

Girls. 

5.1.3.2. To study whether there exists any difference or not in the mean 

Gain scores of the Experimental and Control groups for the Total 

sample, Boys and Girls. 

5.1.3.3. To study whether there exists any difference or not in the mean 

Retention scores (Objectivewise and Total score) of the 

Experimental and Control groups for the Total sample, Boys and 

Girls. 

5.1 -3.4. To study the effectiveness of Cooperative Learning Strategy over 

Conventional lecture Method of Teaching, if any, in terms of 

Achievement in Malayalam Language of standard VII pupils. 

5.1.3.5. To study the effectiveness of Cooperative Learning Strategy over 

Conventional lecture Method of Teaching, if any, in terms of 

Retention in Malayalam Language of standard V11 pupils. 

5.1.3.6. To study the main effects of the Independent Variables 

(Instructions l Learning Strategies and Classroom Environmm t) 

on Achievement in Malayalam Language (Objectivewise and 

Total score) of standard V11 pupils for the Total sample, Boys and 

Girls. 

5.1.3.7. To study the interaction effect of the Independent Variables 

(Instructional Learning Strategies and Classroom Environment) 



on Achievement in Malayalam Language (Objectivewise and 

Total score) of standard V11 pupils for the Total sample, Boys and 

Girls. 

5.1.3.8. To study the main effects of the Independent Variables 

(Instructional Learning Strategies and Classroom Environment) 

on Retention in Malayalam Language (Objetivewise and Total 

score) of standard V11 pupils for the Total sample, Boys and Girls. 

5.1.3.9. To study the interaction effect of the Independent Variables 

(Insfructional Learning Strategies and Classroom Environment) 

on Retention in Malayalam Language (Objectivewise and Total 

score) of standard V11 pupils for the Total sample, Boys and Girls. 

5.1.4. HYPOTHESES 

The following hypotheses were formulated for the present study. 

5.1.4.1. There will be no sigruficant difference in the mean Achievement 

scores (Objectivewise and Total score) of the Experimental and 

Control groups for the Total sample, Boys and Girls. 

5.1.4.2. There will be no sigmficant difference , in the mean Gain scores of 

the Experimental and Control groups for the Total sample, Boys 

and Girls. 

5.1.4.3. There will be no sigruhcant difference in the mean Retention 

scores (Objectivewise and Total score) of the Experimental and 

Control groups for the Total sample, Boys and Girls. 

5 .l .4.4. Pupils taught through Cooperative Learning Strategy will not 

differ sigruficantly from pupils taught through Conventional 
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lecture Method of Teaching in terms of Achievement in 

Ma la ya lam Language of standard V11 pupils. 

5.1.4.5. Pupils taught through Cooperative Learning Strategy will not 

differ sigruficantly from pupils taught through Conventional 

lecture Method of Teaching in terms of Retention in  Malayalam 

Language of standard V11 pupils. 

5.1.4.6. There will be no sigruficant main effects of the Independent 

Variables (Instructiona l Learning Strategies and Classroom 

Environment) on Achievement in Malayalam Language 

(Objectivewise and Total score) of standard V11 pupils for the 

Total sample, Boys and Girls. 

5.1.4.7. There will be no sigruficant interaction effect of the Independent 

Variables (Instructional Learning Strategies and Classroom 

Environment) on Achievement in  Malayalam Language 

(Objectivewise and Total score) of standard V11 pupils for the 

Total sample, Boys and Girls. 

5.1.4.8. There will be no sigruficanf main effects of the Independent 

Variables (Instructional Learning Strategies and Classroom 

Environment) on Retention in Malaya lam Language 

(Objectivewise and Total score) of standard V11 pupils for the 

Total sample, Boys and Girls. 

5.1.4.9. There will be no sigruficant interaction effect of the Independent 

Variables (Instructional Learning Strategies and Classroom 

Environment) on Retention in Malayalam Language 



(Objectivewise and Total score) of standard V11 pupils for the 

Total sample, Boys and Girls. 

5.1.5. METHODOLOGY 

The methodology adopted for the present study is briefly discussed 

in this section. 

5.1.5.1. Design of the Study 

As this is an experiment, true experimental design was adopted for 

the present study. The Pretest-Post test Equivalent Groups Design was 

selected. The Experimental group was taught through Cooperative 

Learning Strategy and the Control group was taught through Conventional 

lecture Method of Teaching. Both of the groups were taught by the 

investigator. 

5.1.5.2. Sample for the Study 

Two intact classroom groups of 50 standard W pupils each (Total 

100 pupils) from two schools in Palakkad district were selected as the 

sample. These two groups were equated with regard to some select 
v 

variables; One of these groups (50 pupils) was treated as the Experimental 

group and the other (50 pupils) as the Control group. 

5.1.5.3. Selection of Topic for Treatment 

The topic for treatment in the present study was selected from the 

syllabus prescribed for standard V11 pupils of Kerala state for the academic 

year 2000 - 2001. The curriculum, syllabus and text book prescribed were 

studied carefully before selecting the topic. Besides, the investigator 



consulted with experts and teachers concerned. Thus six prose lessons and 

three poems (total nine lessons), including language exercises (grammar 

and structure) were selected. The prose lessons were Eenathil Thalathil, 

Kathayum Kaliyum, Irulum Velichavum, Sastrathinte Mantrikacheppu, 

Kashmir Thazhvarayil and Vijayathil Pothinja Parajayam. The poems 

selected were Pootha Mavineppaiti, Maveliyam Varavathunde and 

Bodhavati. All lessons were examined thoroughly and found amenable to 

Cooperative Learning (Jigsaw-I1 Model) and Conventional lecture Method 

of Teaching. 

5.1.5.4. Tools Used for Treatment 

The tools used for treatment (Instructional materials) in the present 

study were the following. 

a) Lesson Transcripts for Cooperative Learning Strategy - Jigsaw II 

Model (Kumar & Sasidharan, 2001) 

Lesson Transcripts for Cooperative Learning Strategy (Jigsaw-I1 

Model) were prepared by the investigator according to the suggestions of 

Aronson, et al. (1978) and Slavin (1980). Twenty seven Lesson Transcripts 

were prepared for twenty seven periods (each of 90 minutes duration). In 

each Lesson Transcript there were four consecutive phases. 

b) Lesson Transcripts for Conventional lecture Method of Teaching 

(Sasidharan, 2001) 

The investigator prepared Lesson Transcripts for teaching through 

the Conventional lecture Method, on the basis of principles of objective 

based instruction followed in almost all the primary schools in Kerala. 



Flftyfour Lesson Transcripts were prepared for fifty four periods (each of 45 

minutes duration) with a view to equalise the treatment duration. 

5.1.5.5. Other Tools Used 

Other tools used for the present study were the following: 

a) Classroom Environment Invento y (Pillai & Sunitha, 1996) 

The Classroom Environment Inventory prepared by Pillai and 

Sunitha (1996) was used to measure pupils' perceptions of their Classroom 

Environment. 50 items (all in the form of statements) have been included in 

the inventory. 

b) Verbal Group Test of Intelligence (Kumar, et al., 1997) 

In the present study, the Control Variable, Verbal Intelligence was 

measured by the Verbal Group Test of Intelligence developed and 

standardised by Kumar, et al. (1997). 

c) Standard Progressive Matrices Test (Raven, 1958) 

The standard form of the Raven's Progressive Matrices Test (Raven, 

1958) was used to measure the control Variable, Non-verbal Intelligence. 

The test consists of five subtests of twelve items each. It is a popular 

measure of the 'g' factor of intelligence. 

d) Achievement Test in Malayalam Language (Kumar & Sasidharan, 

2001) 

In order to determine the effectiveness of Instructional Learning 

Strategies (Cooperative and Conventional) an Achievement Test in 



Malayalam Language was prepared by the investigator on the topics 

selected for treatment. The present test was based on the Taxonomy of 

Educational Objectives suggested by Bloom (1979). This test was used to 

determine the Achievement as well as Retention in Malaylam Language. It 

was also used as the Pretest to measure the Control Variable, Pre- 

experimental Status in Achievement. 

e) General Data Sheet for Assessing Socio-Economic Status - SES 

To measure the Socio-Economic Status (SES) of the sample of both the 

Experimental and Control groups, and thus to compare both the groups in 

terms of SES, a General Data Sheet was used. In the Data Sheet there are 

nine columns each for father and mother of the student through which 

information about their education, occupation and income can be collected. 

f) Classroom Interaction Rating Scale - ClRS (Kumar & Sasidharan, 2001) 

A Classroom Interaction Rating Scale was prepared to investigate the 

nature of classroom interaction under the Cooperative situation and the 

Conventional situation (Lecture Method). 

5.1.5.6. Execution of the Experiment 

After obtaining the permission from the Heads of the two schools, 

arrangements were made to collect the data from both the schools and a 

schedule was prepared accordingly. As a first step of data collection, the 

same Pretest was given to both the Experimental and Control groups before 

starting the treatment. This was done to measure the Pre-experimental 

Status of the subjects in terms of Achievement in Malayalam Language. An 

Achievement Test in Malayalam Language was used for this purpose. 
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a. Experiments I Treatment 

The Experimental group was taught through Cooperative karning 

Strategy (Jigsaw-I1 Model) for 27 periods. Duration of each period was 90 

minutes. Thus the total time duration of the Experimental treatment was 40 

hours and 30 minutes. A total of nine units (six prose lessons and three 

poems) were taught to the Experimental group. 

b. Control Treatment 

Conventional lecture Method of Teaching was used for the Control 

treatment. Only Conventional teaching aids were used. The topics selected 

and time duration of treatment were the same as in the Experimental 

treatment. 

c Data Collection Procedure 

As described earlier, the same Pretest was administered in both the 

groups. The Post test data were collected from both the Experimental and 

Control groups the next day after the completion of the treatment. The 

Achievement test that has already been used as the Pretest, was utilized for 

this purpose. The same Achievement test was again administered in both 

the groups one month after the completion of the treatment. Thus the data 

on Retention in Malayalam Language were collected. 

During the treatment period Data on other variables such as 

Classroom Environment, Verbal Intelligence, Non-verbal Intelligence and 

Socio-Economic Status were collected from both the Experimental and 

Control groups. Appropriate tools were utilized for this purpose. Data on 

Classroom Interaction also were collected from both the groups. 



d. Scoring and Consolidation of Data 

All response sheets were scored according to the respective test 

manuals, scoring keys and valuepoints. Completed (in aLI respects) 

response sheets only were taken into consideration. After scoring the 

response sheets, the scores were tabulated separately for the Experimental 

and Control groups. 

5.1.5.7. Statistical Techniques 

The analysis of the data was done using the following statistical 

techniques. 

a) Mean DifSermce Analysis 

Test of Sigruficance of Difference between Means was used to 

compare the relevant variables between the Experimental and Control 

groups. This statistical technique was mainly employed to study whether 

the Experimental and Control groups differ in Achievement, Gain and 

Retention scores without controlling the effects of the Covariates. Mean 

Difference Analysis was also employed to equate the Experimental and 

Control groups with regard to the Pre-experimental Status (Pretest score), 

Verbal and Non-verbal Intelligence and Socio-Economic Status of the 

pupils. To compare the nature of interaction in the Cooperative and 

Conventional classrooms, this technique was resorted. 

b) Analysis of Covariance (ANCOVA) 

Two-Factor ANCOVA employing three Covariates (separately and in 

combination) was used to compare the effectiveness of Instructional 
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Learning Strategies (Cooperative Learning Strategy and Conventional 

lecture Method of Teaching) on Achievement and Retention in Malayalam 

Language (Objectivewise and Total score), after controlling the Covariates 

(singly and jointly). 

C )  Two-way Analysis of Variance (ANOVA) with 2 x 2 Factorial Design 

To study the main and interaction effects of the Independent 

Variables on the Dependent Variables, Two-way ANOVA with 2x2 

Factorial design was used. In the 2x2 Factorial design, two levels of 

Instructional Learning Strategies (Cooperative Learning - Jigsaw I1 Model 

and Conventional lecture Method) and two levels of Classroom 

Environment (Above Average Classroom Environment - AACE and Below 

Average Classroom Environment - BACE) were utilised. 

d) Schefle' Test of Post-hoc Comparison 

Scheffe' Test of Post-hoc Comparison was used after ANCOVA and 

ANOVA to compare the criterion means of the Experimental and Control 

groups to study the group difference. 

5.2. MAJOR FINDINGS 

The major findings of the present study are presented briefly as 

follows. 

5.2.1. RESULTS OF THE INVESTIGATION OF CLASSROOM 

INTERACTION 

For comparing the classroom interaction under Cooperative 

classroom set up and Conventional classroom set up, the Mean Difference 



Analysis and Percentage of scores were used. The t-values obtained for the 

comparison for each category of classroom interaction are given in the 

descending order as follows. 

Sigmficant difference in the nature of classroom interaction between 

the Cooperative and Conventional set up was noticed. In all of these 

comparisons, higher mean scores were seen to attach with the Cooperative 

classroom group. Thus it was evident that, classroom interaction was 

higher in the Cooperative classroom group than the Conventional 

classroom group. Percentage of scores of each category, obtained for the 

two groups also revealed this fact. This finding is in agreement with the 

earlier reports of Angry (1990), Felder (1995) and Xin (1996). 

Category of Interaction 

Inter-group Interaction 

Student-teacher Interaction 

Intra-group Interaction 

5.2.2. RESULTS OF THE MEAN DIFFEIZNCE ANALYSIS 

t-value 

11.56"" 

9.91"" 

4.13** 

Mean Difference Analysis was done as an initial step to study 

whether there exists or not any difference between the Experimental and 

Control groups (Total sample, Boys and Girls) with regard to Achievement, 

Gain and Retention scores in Malayalam Language without controlling the 

select variables. Results of the Mean Difference Analysis are presented in 

the following sub-sections. 



5.2.2.1. Difference in Achievement (Objectivewise and Total score) 

Between the Experimental and Control Groups 

There was significant diflerence in the comparison of the mean 

Achievement; Total and Objectivewise scores in Knowledge, 

Comprehension, Application, Synthesis and Evaluation for the Total 

sample. For Boys, in Achievement - Total and in the Objectives Knowledge 

and Application, sigruficant difference was noted. In Achievement - Total 

and in the Objectives Knowledge, Comprehension, Application and 

Synthesis, sigruficant difference was found for Girls. The sigruficant t- 

values obtained for the Total sample, Boys and Girls are arranged in the 

decreasing order of magmtude. 



* Significant at 0.05 level 
** Sigruficant at 0.01 level 

The t-values for Analysis for the Total sample, Comprehension, 

Analysis, Synthesis and Evaluation for 'Boys and Analysis and Evaluation 

for Girls were not found sigmficant even at 0.05 level. 

t-value 

5.46** 

4.07';" 

3.67** 

3.15"" 

2.32" 

2.19" 

2.98"" 

2.44* 

2.02" 

4.20** 

2.70** 

2.64"" 

2.14* 

2.00" 

Sample 

Total sample 

Boys 

Girls 

5.2.2.2. Difference in Gain Scores Between the Experimental and Control 

Groups 

Dependent Variable 

Knowledge 

Application 

Achievement (Total score) 

Synthesis 

Evaluation 

Comprehension 

Knowledge 

Application 

Achievement (Total score) 

Knowledge 

Achievement (Total score) 

Application 

Comprehension 

Synthesis 

Significant diflerence was found between the Experimental and 

Control groups in the comparison of the mean Gain scores for the Total 
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sample, Boys and Girls. The sigruficant t-values obtained are arranged in 

the decreasing order of magnitude as follows. 

I I I I 

* Sigruficant at 0.05 level 

Variable 

Gain scores 

** Significant at 0.01 level 

5.2.23. Difference in Retention (Objectivewise and Total score) 

Between the Experimental and Control Groups 

Sample 

Total sample 

Girls 

Boys 

Signhcant difference was noticed in the comparison ~f +,h2 ncan 

Retention scorcs; Total and Objectivewise namely Q1ow!cdge, 

P-- Lulltprehension, Application and Synthesis for the Total sample. In 

Retention - Total arid in the 0bjectk;es Knowledge and Application for Boys 

and Girls, sigruficant difference was found between the Experimental and 

Control groups. The sigruficant t-values obtained are arranged in the 

decreasing order of magnitude and presented. 

t-value 

4.35** 

3.21** 

2-45" 
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** Sigdicant at 0.01 level 

The t-values obtained for the Objectives Analysis and Evaluation for 

the Total sample, and Comprehension, Analysis, Synthesis and Evaluation 

for Boys and Girls were not found sigtuficant. 

t-value 

5.27"" 

4.30"" 

3.56"" 

2.45" 

2.11" 

2.77"" 

2.63"" 

2.00" 

4.36"" 

2.69"" 

2.18" 

Sample 

Total sample 

Boys 

Girls 

5.2.2.4. Conclusion of the Results of Mean Difference Analysis 

Dependent Variable 

Knowledge 

Application 

Retention (Total) 

Comprehension 

Synthesis 

Knowledge 

Application 

Retention (Total) 

Knowledge 

Application 

Retention (Total) 

Test of Sigruficance of Difference between Means of Large and Small 

Independent Samples was employed to study whether the Experimental 

and Control groups differ or not in terms of Achievement (Objectivewise 

and Total score), Gain score and Retention (Objectivewise and Total score), 

before controlling the Covariates. The t-test was done separately for the 

Total sample, Boys and Girls. 



Seven comparisons each for the Total sample, Boys and Girls were 

employed to study the difference between the Experimental and Control 

groups with regard to Achievement (Objectivewise and Total score). In 

which, six in the Total sample, three in Boys and five in Girls yielded 

sigmficant t-values. Thus, for Achievement, out of 21 t-tests employed 14 

yielded sigruficant difference. It indicates that the Experimental and 

Control groups (Total sample, Boys and Girls) have sigruficant difference 

in terms of Achievement (relevant Objectives and Total score) before 

controlling the Covariates. 

All of the three comparisons employed (one each for Total sample 

Boys and Girls) to study the difference in the mean Gain scores of the 

Experimental and Control groups, yielded sigmficant t-values. It suggests 

that there exists significant difference between the Experimental and 

Control groups (Total sample, Boys and Girls) with regard to the Gain 

score. 

To study the difference in Retention (Objectivewise and Total score) 

between the Experimental and Control groups before controlling the 

Covariates, seven comparisons each for the Total sample, Boys and Girls 

were employed. In which, five in Total sample, three each in Boys and 

Girls showed sigmficant t-values. Thus, 11 t-tests, out of 21 employed 

yielded sigmficant t-values for Retention of the Total sample, Boys and 

Girls. These results revealed the sigruficant difference between the 

Experimental and Control groups (Total sample, Boys and Girls) in terms of 

Retention (relevant Objectives and Total score) before controlling the 

Covariates. 



5.2.3. RESULTS OF THE COVARIANCE ANALYSIS FOR ACHIEVEMENT 

This part of the Analysis of Covariance was used to know whether 

the Experimental and the Control groups differ sigmficantly or not, in 

terms of Achievement (Objectivewise and Total score) in Malayalam 

Language when selected variables are controlled. Scheffe' Test of Post-hoc 

Comparison was employed after ANCOVA which showed sigmficant F- 

values in the comparison. By Scheffe' Test the investigator could idenhfy 

the group (whether Experimental or Control group) which caused the 

difference in Achievement. The results of the Covariance Analysis for 

Achievement are briefly presented in the following sub-sections. 

5.2.3.1. Effectiveness of Instructional Learning Strategies on 

Achievement - Pre-experimental Status (Pretest Score) Controlled 

Singly 

Results of the ANCOVA with Pre-experimental Status as Covariate 

revealed that the F-values for Instructional Learning Strategies on 

Achievement - Total and on the Objectives Knowledge, Application and 

Synthesis were sigruhcant. The simicant F-values are presented in the 

decreasing order of magnitude as follows. 

I Achievement (Total) I 10.26** I 

Dependent Variable 

Knowledge 

Application 

F-value 

28.44** 

16.20** 

Synthesis 5.57" 

* Sighcant at 0.05 level 
** Sigruficant at 0.01 level 



The F-values for the Objectives Comprehension, Analysis and 

Evaluation were not found sigruficant. 

The relevant adjusted criterion means of the Dependent Variables 

those have sigruficant F-ratios were compared using Scheffe' Test of Post- 

hoc Comparison. Sigruhcant F-values were found in all of these 

comparisons. It indicates that the Experimental and Control groups differ 

in terms of these Dependent Variables. F-values obtained in the Scheffe' 

Test are arranged in the decreasing order of magnitude and presented as 

follows. 

Groups Compared 

m - C M T  
(~xperirnental-control) 

C'LS - CMT 
(~x~erimental-Control) 

m-cm 
(~x~erimental-~ontrol) 

CLS - CMT 
(~x~erimental-~ontrol) 

Application 

Achievement (Total) 

Synthesis 

Dependent Variable 

Knowledge 

**P < 0.01 
CLS - Cooperative Learning Strategy 
CMT - Conventional lecture Method of Teaching 

F-value 

In all of these comparisons, high Achievement scores were seen to 

associate with the Experimental group to which Cooperative Learning 

Strategy was applied and this highlighted the effpctiveness of Cooperative 

Learning Strategy (Jigsa W-I1 Model) over the Conventional lecture Method 

of Teaching. 



Summary 308 

5.2.3.2. Effectiveness of Instructional Learning Strategies on 

Achievement - Verbal Intelligence Controlled Singly 

When Verbal Intelligence of the subjects was controlled statistically, 

the ANCOVA yielded sigruficant F-values for Instructional Learning 

Strategies on Achievement - Total score and on the Objectives, Knowledge, 

Application and Synthesis. The F-values obtained in the ANCOVA are 

presented in the descending order as follows. 

The F-values for the Objectives Comprehension, Analysis and 

Evaluation were not found sigruficant. 

Dependent Variable 

Knowledge 

Application 

Achievement (Total) 

Synthesis 

Scheffe' Test done after ANCOVA to compare the Experimental and 

Control groups with regard to these Dependent Variables showed 

sigruficant F-values. All of these comparisons indicated difference between 

the Experimental and Control groups. Those F-values are presented in the 

descending order. 

F-value 

33.63** 

20.91** 

14.43** 

8.14"" 



**P 0.01 
CLS - Cooperative Learning Strategy 
CMT - Conventional lecture Method of Teaching 

In all of these comparisons, the Experimental group showed higher 

Achievement scores. It proved the superiority of the Cooperative Learning 

Strategy over the Conventional lecture Method of Teaching. 

F-value 

42.87** 

26.64"" 

18.39"" 

10.40"" 

Groups Compared 

CLS - CMT 
(Experimental-control) 

CLS - CMT 
(~x~erimental-control) 

CLS - CMT 
(~x~erimental-control) 

CLS - CMT 
(Experimental-control) 

5.2.3.3. Effectiveness of Instructional Learning Strategies on 

Achievement - Non-verbal Intelligence Controlled Singly 

Dependent Variable 

Knowledge 

Application 

Achievement (Total) 

Synthesis 

Sigruhcant F-values were found for Instructional Learning Strategies 

on Achievement, when Non-verbal Jntelligence of the subjects was 

controlled singly. In the ANCOVA, sigruhcant F-values were obtained for 

Achievement - Total score, and for the Objectives Knowledge, Application, 

Synthesis and Evaluation. Those sigruhcant F-values are arranged in the 

decreasing order of magmtude and presented as follows. 



* Sigruficant at 0.05 level 
** Sigruficant at 0.01 level 

Dependent Variable 

Knowledge 

Application 

Achievement (Total) 

Synthesis 

Evaluation 

For the Objectives Comprehension and Analysis, no sigmficant F- 

values were found. 

F-value 

30.83"" 

19.02** 

13.98** 

8.52** 

4.03". 

When group difference was studied using Scheffe' Test of Post-hoc 

Comparison between the adjusted criterion means which showed 

sigruficant F-values in the ANCOVA, significant diflerence in the adjusted 

criterion means of the Experimental and Control groups was obtained. F- 

values obtained in the Scheffe' Test are arranged in the decreasing order of 

m a p t u d e  and presented in the break up. 



Groups Compared I Dependent Variable 
I I 

CLS - CMT 
(Experimental-control) 

Knowledge 

CLS - CMT 
(~xperimental-Control) 

Application 

CLS - CMT 
(~x~erimental-control) 

Achievement (Total) 

CLS - CMT 
(~x~erimental-Control) 

Cooperative Learning Strategy applied to the Experimental group 

Synthesis 

CLS - CMT 
(Experimental-~ontrol) 

was seen superior to the Conventional lecture Method of Teaching applied 

Evaluation 

to the Control group, because it created higher mean Achievement scores as 

* Signhcant at 0.05 level 
** Sigruficant at 0.01 level 
CLS - Cooperative Learning Strategy 
CMT - Conventional lecture Method of Teaching 

revealed from the Scheffe' Test. 

5.2.3.4. Effectiveness of Instructional Learning Strategies on 

Achievement - Pre-experimental Status (Pretest Score), Verbal 

Intelligence and Non-verbal Intelligence Controlled in 

Combination 

When the three Covariates, Pre-experimental Status (Pretest score), 

Verbal Intelligence and Non-verbal Intelligence were controlled jointly in 

the ANCOVA, Instructional Learning Strategies showed signhcant F- 

values on Achievement-Total score and on the Objectives Knowledge, 
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Application and Synthesis. These F-values are arranged in the descending 

order and presented as follows. 

* Sigruficant at 0.05 level 
** Sigruficant at 0.01 level 

Dependent Variable 

Knowledge 

Application 

Achievement (Total) 

Synthesis 

No sigruficant F-values were found for the Objectives 

Comprehension, Analysis and Evaluation. 

F-value 

34.64** 

19.84" 

13.84"" 

6.67* 

Scheffe' Test of Post-hoc Comparison done after ANCOVA, yielded 

sigruficant difference for all the comparisons between the relevant adjusted 

means of the Experimental and Control groups. Sigruficant F-values 

obtained in the Scheffe' Test are arranged in the decreasing order of 

magnitude and presented in the break up. 

**P < 0.01 
CLS - Cooperative Learning Strategy 
CMT - Conventional lecture Method of Teaching 

F-value 

45.06** 

25.76** 

17.99** 

8.64** 

Groups Compared 

a s - C M T  
(~xperimental-~ontrol) 

a s - C M T  
(~xperimental-Control) 

as-cm 
(~x~erimental-Control) 

as-cm 
(~x~erimental-control) 

Dependent Variable 

Knowledge 

Application 

Achievement (Total) 

Synthesis 



In all of these comparisons, the Experimental group to which 

Cooperative Learning Strategy was used showed higher Achievement than 

the Control group to which the Conventional lecture Method was used. It 

indicated the effectiveness of Cooperative Learning Strategy (Jigsaw-I1 

Model) over the Conventional lecture Method. 

5.2.4. RESULTS OF THE COVARIANCE ANALYSIS FOR RETENTION 

In this section, results of the Covariance Analysis which employed to 

study the difference between the Experimental and Control groups in terms 

of Retention in Malayalam Language (Objectivewise and Total score) after 

controlling the effects of the Covariates (singly and in combination) are 

presented briefly. 

Results of the Scheffe' Test of Post-hoc Comparison done with 

ANCOVA are also presented herewith. Scheffe' Test helped the 

investigator to study the group difference (Experimental or Control) with 

regard to the power of Retention (Objectivewise and Total score). 

5.2.4.1. Effectiveness of Instructional Learning Strategies on Retention - 
Pre-experimental Status (Pretest Score) Controlled Singly 

When the effect of the Pre-experimental Status (Pretest score) of the 

subjects was controlled singly, the results of the ANCOVA revealed 

sigruficant F-values for Instructional Learning Strategies on Retention - 

Total score and on the Objectives, Knowledge and Application. These 

sigruficant F-values are presented in the decreasing order of magnitude as 

follows. 



Summary 314 

I Application I 19.39** I 

Dependent Variable 

Knowledge 

1 Retention (Total) 9.69** 

**P 0.01 

F-value 

26.44"" 

There were no sigtuficant F-values obtained for Instructional 

Learning Strategies on Retention in the Objectives Comprehension, 

Analysis, Synthesis and Evaluation. 

The relevant adjusted means were further compared between the 

Experimental and Control groups in the Scheffe' Test of Post-hoc 

Comparison. In all of these comparisons, sigruficant F-values were 

obtained. It indicated that the Experimental and Control groups differed 

sigruficantly in the adjusted criterion means. These F-values are presented 

in the descending order as follows. 

Groups Compared I Dependent Variable F-value 
l 

CLS - C M '  
(~x~erimental-Control) 

Knowledge 

a s - C M T  
(~xperimental-control) 

**P < 0.01 
CLS - Cooperative Learning Strategy 
CMT - Conventional lecture Method of Teaching 

Application ,. 

a s - C M T  
(~xperimental-Contro1) 

Higher mean Retention scores of the Experimental group which was 

taught through the Cooperative Learning Strategy proved its superiority in 

Retention (Total) 12.53** 



the power of Retention over the Control group which was taught through 

the Conventional lecture Method of Teaching. 

5.2.4.2. Effectiveness of Instructional Learning Strategies on Retention - 
Verbal Intelligence Controlled Singly 

When Verbal Intelligence of the sample was controlled, results of the 

ANCOVA showed sigruficant F-values for Instructional Learning Strategies 

on Retention - Total score and on the Objectives Knowledge, 

Comprehension, Application and Synthesis. The sigruficant F-values 

obtained are presented in the decreasing order of magnitude. 

I Application I 24.86** l 

Dependent Variable 

Knowledge 

I Retention (Total) I 14.76** I 

F-value 

34.35** 

** Sigruficant at 0.01 level 

Comprehension 

Synthesis 

The F-values obtained for the Objectives Analysis and Evaluation 

were not found si@cant. 

4.82* 

4.77" 

In all of the Post-hoc Comparisons between the adjusted criterion 

means of the Experimental and Control groups, sigrhcant difference was 

found. The F-values obtained in the Scheffe' Test are arranged in the 

decreasing order of magnitude and presented in the break up. 

* Sigruficant at 0.05 level 
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CLS - CMT 
(~x~erimental-control) 

I )  

CLS - CMT 
(Experimental-control) 

CLS - CMT 
(~xperimental-control) 

F-value Groups Compared . 

CLS - CMT 
(~x~eriment.1-control) 

Dependent Variable 

CLS - CMT 
(Experimental-control) 

Knowledge 

Application 

Retention (Total) 

Comprehension 

Synthesis 

* Sigruficant at 0.05 level 
** S i e c a n t  at 0.01 level 
CLS - Cooperative Learning Strategy 
CMT - Conventional lecture Method of Teaching 

Evidence for the advantage of the Experimental group which was 

taught through CO operative Learning Strategy (Jigsaw-II) over the Control 

group (taught through Conventional lecture Method of Teaching) in terms 

of the Retention power, was obtained from the Scheffe' Test, as it showed 

higher mean Retention scores attached with the Experimental group. 
l 

5.2.4.3. Effectiveness of Instructional Learning Strategies on Retention - 
Non-verbal Intelligence Controlled Singly 

In the Covariance Analysis with the single effect of the Non-verbal 

Intelligence controlled, signhcant F-values were obtained for Instructional 

Learning Strategies on Retention - Total score and on the Objectives, 

Knowledge, Comprehension, Application and Synthesis. The sigruhcant F- 



Summary 317 

values obtained are arranged in the decreasing order of magmtude as 

follows. 

I Application I 23.78** I 

Dependent Variable 

Knowledge 

I Retention (Total) I 13.21** I 

F-value 

27.96"" 

I Comprehension 1 5.01" I 
l Synthesis I 4.92* I 

~igruhcant at 0.05 level 
** Sigruficant at 0.01 level 

There were no sigmficant F-values obtained for the Objectives 

Analysis and Evaluation. 

Results of the Scheffe' Test of Post-hoe Comparison revealed 

statistically significant difference between the relevant adjusted criterion 

means of the Experimental and Control groups in terms of the Retention 

scores. The F-values are arranged in the descending order and presented. 



Groups Compared 

m-cm 
(Experimental-Control) 

Dependent Variable 

Knowledge 

CLS - CMT 
(~xperimental-control) 

F-value 

Application 

CLS - CMT 
(E~~erimental-Control) 

m-cm 
(~xperimental-Control) 

I 

* Sigrufrcant at 0.05 level 
** Sigruficant at 0.01 level 
CLS - Cooperative Learning Strategy 
CMT - Conventional lecture Method of Teaching 

Retention (Total) 

Comprehension 

CLS - cm 
(~xperimental-~ontrol) 

In all of these comparisons, higher mean Retention scores were seen 

Synthesis 

to attach with the Experimental group to which the Cooperative Learning 

Strategy was used. This fact proved the advantage of the Experimental 

group over the Control group to which the Conventional lecture Method 

was used, with regard to the power of Retention. 

5.24.4. Effectiveness of Instructional Learning Strategies on Retention - 
Pre-experimental Status (Pre test Score), Verbal Intelligence and 

Non-verbal Intelligence Controlled in Combination. 

When the combined effect of the three Covariates, Pre-experimental 

Status (Pretest score), Verbal Intelligence and Non-verbal Intelligence was 

controlled, the Covariance Analysis yielded s i e c a n t  F-values for 
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Instructional Learning Strategies on Retention - Total score and on the 

Objectives Knowledge and Application. The F-values are arranged in the 

decreasing order of magnitude and presented as follows. 

I Application I 25-29"" 

Dependent Variable 

Knowledge 

[ Retention (Total) 13.89** 

**P < 0.01 

F-value 

34.45* 

For the Objectives Comprehension, Analysis, Synthesis and 

Evaluation, the obtained F-values were not found sigmficant. 

When the adjusted criterion means of the Experimental and Control 

groups were compared (Scheffe' Test of Post-hoe Comparison) after 

ANCOVA, sigmficant F-values were obtained for all the comparisons in 

terms of the Retention scores as mentioned earlier. The obtained F-values 

are arranged in the decreasing order of magnitude and presented in the 

break up. 

Groups Compared 

CLS - cm 
(~xperimental-control) 

Dependent V4able 

Knowledge 

CZS - CMT 
(Experimental-control) 

**WO. 01 
CZS - Cooperative Learning Strategy 
CMT - Conventional lecture Method of Teching 

F-value 

Application 

C L S - c m  
(~xperimental-Contro1) 

Retention (Total) 18.04"" 



Superio~ty of the Experiments l group (taught through Cooperative 

Learning Strategy) over the Control group (taught through Conventional 

lecture Method of Teaching) with regard to the ability to retain the material 

taught was evidenced by the higher mean Retention scores of the 

Experimental group. 

5.2.5. CONCLUSION OF THE RESULTS OF COVARIANCE ANALYSIS 

Two-way Factorial ANCOVA with three Covariates (Pre- 

experimental Status or Pretest score, Verbal Intelligence and Non-verbal 

Intelligence - separately and in combination) was employed to study the 

relative effectiveness of Cooperative Learning Strategy and Conventional 

lecture Method of Teaching on Achievement and Retention in Malayalam 

Language (Objectivewise and Total score). 

For Achievement, 17 out of 28 ANCOVA showed sighcant  F-values, 

where as for Retention 16 out of 28 ANCOVA showed signhcant F-values. 

These results and the results of the Scheffe' Test thereafter done approved 

the fact that, even after removing the effects of the Covariates (separately 

and in combination) from the Dependent Variables (Achievement and 

Retention), the Experimental and control groups showed sigruficant 

difference in the mean Achievement and Retention scores (relevant 

Objectives and Total score). Cooperative Learning Strategy (Jigsaw-I1 

Model) was found to create this sigruficant difference as it has higher 

Achievement and Retention scores than the Conventional lecture Method of 

Teaching. These results of the present study are in agreement with the 

previous research findings of Brauer, et al. (1997), Dougherty (1997), Bindhu 



(1999), Lee, et al. (1999), Joyce (1999), Janes, et al. (2000), Holliday (2001) and 

Kumar and Bindhu (2002). 

5.2.6. RESULTS OF THE ANALYSIS OF VARIANCE FOR ACHIEVEMENT 

In the present study Two-Factor ANOVA was employed to examine 

whether Achievement (Objectivewise and Total score) vary or not due to 

the change in the levels of the Independent Variables (Instructional 

Learning Strategies and Classroom Environment). The results of the 

ANOVA have been interpreted with regard to the main effects and 

interaction effect of the two Independent Variables. 

Wherever the Independent Variables showed sigruficant main effect 

on Achievement, Scheffe' Test of Post-hoc Comparison was used as follow 

up analysis. This was done to determine which one of the two levels of the 

Independent Variables (Cooperative Learning Strategy - Conventional 

lecture Method of Teaching and Above Average Classroom Environment - 
Below Average Classroom Environment) caused the change in 

Achievement. The results of the Analysis of Variance for Achievement of 

the Total sample, Boys and Girls are presented briefly in the following sub- 

sections. 

5.2.6.1. ANOVA for Achievement by Instructional Learning Strategies by 

Classroom Environment for Total sample 

The results of seven, ANOVA employed to study the main and 

interaction effects of the Instructional Learning Strategies and Classroom 

Environment on Achievement (Objectivewise and Total score) of the Total 

sample are described briefly as follows. 



Main Eflect of Inshuctional Learning Strategies on Achievement 

Signhcant F-values were obtained for the main effect of Instructional 

Learning Strategies on Achievement (Total and Objectivewise scores in 

Knowledge, Application and Synthesis) of the Total sample. These F- 

values are given in the decreasing order of magnitude as follows. 

For the Objectives Comprehension, Analysis and Evaluation, the 

F-values were not found sigruficant. 

Dependent Variable 

Knowledge 

Application 

Achievement (Total) 

Synthesis 

Main Effect of Classroom Environment on Achievement 

F-value 

21.28"" 

13.89"" 

9.50"" 

7.12"" 

No signhcant F-values were noted for the main effect of Classroom 

Environment on Achievement (Objectivewise and Total score) of the Total 

sample. 

Interaction Effect  of Instructional Learning Strategies and Classroom 

Environment on Achievement 

For the interaction effect of Instructional Learning Strategies and 

Classroom Environment on Achievement (Objectivewise and Total score), 

no sigruficant F-values were found for the Total sample. 



Comparison of Achievement Between the Experimental and Control Groups 

After ANOVA, Scheffe' Test of Post-hoc Comparison was employed 

wherever needed, for comparing the mean Achievement scores of the two 

groups based on Instructional Learning Strategies (Cooperative Learning 

Strategy - CLS and Conventional lecture Method of Teaching - CMT). In all 

of these comparisons significant difference in the mean Achievement scores 

was noticed for the Total sample. The obtained F-values are arranged in 

the decreasing order of magnitude as follows: 

Dependent Variable 

CLS - Cooperative Learning Strategy 
CMT - Conventional lecture Method of Teaching 

Groups 1 F-value 1 
Compared 

Knowledge 

Application 

Achievement (Total) 

Synthesis 

As higher mean Achievement scores were seen to attach with the CLS 

group in all the comparisons, the Experimental group (to which CLS was 

used) can be considered superior to the Control group (to which CMT was 

used). 

Since no sigmficant F-values were found for the main effect of 

Classroom Environment on Achievement of the Total sample, comparison 

of the Achievement based on the two levels of Classroom Environment 

(AACE and BACE) was not done. 

CLS - CMT 

CLS - CMT 

CLS - CMT 

CZS - CMT 

29.61"" 

16.86"" 

13.44** 

9.71** 



5.2.6.2. ANOVA for Achievement by Instructional Learning Strategies by 

Classroom Environment for Boys 

To study the main and interaction effects of Instructional Learning 

Strategies and Classroom Environment on Achievement (Objectivewise and 

Total score) of Boys, seven ANOVA were employed. The results of the 

seven ANOVA are described as follows. 

Main Effect of Instructional Learning Strategies on Achievement 

For the main effect of Instructional Learning Strategies on 

Achievement of Boys, sigruficant F-values were obtained for the Total score 

and Objectivewise Achievement in Knowledge and Application. These F- 

values are presented in the descending order as follows. 

* Sigruficant at 0.05 level. , 

** Sigruficant at 0.01 level. 

Dependent Variable 

Knowledge 

Application 

Achievement (Total) 

The F-values for the Objectives Comprehension, Analysis, Synthesis 

and Evaluation were not found sigruficant. 

F-value 

8.47"" 

6.65* 

4.39" 

Main Effect of Classroom Environment on Achievement 

The F-values obtained for the main effect of Classroom Environment 

on Achievement (Objectivewise and Total score) of Boys were not 

sigruficant. 



Interaction Effect of Instructional Learning Strategies and Classroom 

Environment on Achievement 

For the interaction effect of Instructional Learning Strategies and 

Classroom Environment on Achievement (Objectivewise and Total score), 

no sigTuficant F-values were found for Boys. 

Comparison of Achievement Between the Experimental and Control Groups 

All of the F-values obtained in the Scheff6 Test of Post-hoc 

Comparison, done after ANOVA, were found sigmhcant in the case of 

Boys. Hence s i e c a n t  difference in the mean Achievement scores of Boys 

in the Experimental and Control groups was revealed. These F-values are 

arranged in the descending order and presented in the break up. 

I Knowledge / CLS-CMT 1 10.40** 

Dependent Variable 

I Application I CLS-CMT 1 6.73** 

Groups Compared 

** Sigmficant at 0.01 level. 
CLS - Cooperative Learning Strategy 
CMT - Conventional lecture Method of Teaching 

F-value 

Achievement (Total) 

The CIS group has advantage over the CMT group as it created 

higher mean Achievement scores as revealed from the ScheffP Test. 

Comparison of the Achievement based on the two levels of 

Classroom Environment (AACE and BACE) was not needed, because no 

* Signrfrcant at 0.05 level. 

CLS - CMT 4.58* 



sigruficant F-values were noted for the main effect of Classroom 

Environment on Achievement of Boys. 

5.2.6.3. ANOVA for Achievement by Instructional Learning Strategies by 

Classroom Environment for Girls 

The results of the seven ANOVA employed to study the main and 

interaction effects of Instructional Learning Strategies and Classroom 

Environment on Achievement (Objectivewise and Total score) of Girls are 

described in this sub-section. 

Main Eflect of Instructional Learning Strategies on Achievement 

Sigruficant F-values were obtained for the main effect of Instructional 

Learning Strategies on Achievement (Total and Objectivewise scores in 

Knowledge, Application and Synthesis) of Girls. These F-values are 

presented in the descending order as follows. 

I Dependent Variable 1 F-value 

I Knowledge I 17.32** 

1 Application 1 7-05. 
t ( Achievement (Total) 1 6-74' 

For the Objectives Comprehension, Analysis and Evaluation, the F- 

values were not found s iwcant .  

Synthesis 4.68" 

* Sigruficant at 0.05 level. 
** Sigruficant at 0.01 level. 
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Main Eflect of Classroom Environment on Achievement 

Sigruficant F-values were not obtained for the main effect of 

Classroom Environment on Achievement (Objectivewise and Total score) of 

Girls. 

Interaction Eflzect of Instructional Learning Strategies and Classroom 

Environment on Achievement 

No sigruficant F-values were observed for the interaction effect of 

Instructional Learning Strategies and Classroom Environment on 

Achievement (Objectivewise and Total score) of Girls. 

Comparison of Achievement Between the Experimental and Control Groups 

Scheff6 Test of Post-hoc Comparison was employed after ANOVA to 

compare the mean Achievement scores of the two groups (Cooperative 

Learning Strategy - CLS and Conventional lecture Method of Teaching - 

C m ) .  Sigruficant difference in the mean Achievement scores was observed 

in all of these comparisons. The obtained F-values are arranged in the 

descending order and presented. 

F-value 

20.46"" 

7-40"" 

7-05" 

4.04" 

l 

* Sigruficant at 0.05 level. 
** Sigruficant at 0.01 level. 
CLS - Cooperative Learning Strategy 
CMT - Conventional lecture Method of Teaching 

Dependent Variable 

Knowledge 

Achievement (Total) 

Application 

Synthesis 

Groups Compared 

CLS - CMT 

CLS-CMT 

CLS-CMT 

CLS - CMT 
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In all of these comparisons higher mean Achievement scores were 

obtained with the CLS group. Hence it can be considered superior to the 

CMT group. 

Since no sigruficant F-values were found for the main effect of 

Classroom Environment on Achievement of Girls, comparison of the 

Achievement based on the two levels of Classroom Environment (AACE 

and BACE) was avoided. 

5.2.7. RESULTS OF THE ANALYSIS OF VARIANCE FOR RETENTION 

Two-Factor ANOVA was further used to study whether variation in 

Retention (Objectivewise and Total score) was attributable or not to the 

change in the levels of the Independent Variables (Instructional Learning 

Strategies and Classroom Environment). 

The results of the ANOVA have been interpreted in terms of the 

main and interaction effects of the two Independent Variables. 

Scheffk Test was used as a Post-hoc Comparison, wherever 

necessary. This was done to determine which one of the two levels of the 

Independent Variables (Cooperative Ledrning Strategy - CLS, Conventional 

lecture Method of Teaching - CMT and Above Average Classroom 

Environment - AACE, Below Average Classroom Environment - BACE) 

created variation in Retention. In the following sub-sections, the results of 

the ANOVA for Retention (Objectivewise and Total score) for the Total 

sample, Boys and Girls are presented briefly. 
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5.2.7.1. ANOVA for Retention by Instructional Learning Strategies by 

Classroom Environment for Total sample 

Seven ANOVA were employed to study the main and interaction 

effects of the Instructional Learning Strategies and Classroom Environment 

on Retention (Objectivewise and Total score) of the Total sample. The 

results of these ANOVA are briefly discussed as follows. 

Main Eflect of Instructional Learning Strategies on Retention 

For the Total sample, sigruficant main effect of Instructional Learning 

Strateges on Retention - Total and Objectivewise scores in Knowledge, 

Comprehension, Application and Synthesis were obtained. The sigruhcant 

F-values are presented in the decreasing order of magnitude as follows. 

Knowledge 19.22** 

1 Application 1 15.85** 1 
/ Retention (Total) ( 8.95** 1 
l Synthesis 1 4.57* 1 
Comprehension I 4.19* 

* Signhcant at 0.05 level 
** Sigruficant at 0.01 level 

The F-values for the Objectives Analysis and Evaluation were not 

found sigruficant. 

Main Effect of Classroom Environment on Retention 

No sigruficant main effect of Classroom Environment on Retention 

(Objectivewise and Total score) was noted. 
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Interaction Effect of Instructional Learning Strategies and Classroom 

Environment on Retention 

Sigruficant interaction effect (at 0.01 and 0.05 levels) was found in 

three out of seven ANOVA employed for the Total samply&i are 

Retention - Analysis (F = 4.312*), Synthesis (F = 9.259**) and Evaluation 

(F = 5.997*). 

Comparison of Retention Between the Experimental and Control Groups 

All of the Post-hoc Comparisons (Scheffe' Test) done, wherever 

needed, showed sigruficant difference in the mean Retention scores of the 

Experimental and Control groups, for the Total sample. The F-values 

obtained in the Scheffe' Test are arranged in the decreasing order of 

magrutude and presented. 

* Sigruficant at 0.05 level 
** Sigruficant at 0.01 level 
CLS - Cooperative Learning Strategy 
CMT - Conventional lecture Method of Teaching 

In all of these comparisons, Cooperative Learning Strategy was found 

accountable for the sigruhcant difference between the two groups (CLS and 

F-value 

27.39* 

18.44** 

12.82** 

6.10* 

4.96* 

Dependent Variable 

Knowledge 

Application 

Retention (Total) 

Comprehension 

Synthesis 

Groups Compared 

CLS-CMT 

m - C m  

CLS - CMT 

C I S - W  
t 

CLS-CMT 



CMT) in terms of the Retention power, as it created higher mean Retention 

scores in favour of the Experimental group. 

Comparison of the Retention scores based on the two levels of 

Classroom Environment (AACE and BACE) was avoided, because none of 

the F-values obtained for the main effect of Classroom Environment on 

Retention (Objectivewise and Total score) of the Total sample was 

signhcant. 

5.2.7.2 ANOVA for Retention by Instructional Learning Strategies by 

Classroom Environment for Boys 

To study the main and interaction effects of Instructional Learning 

Strategies and Classroom Environment on Retention (Objectivewise and 

Total score) of Boys, seven ANOVA were employed. In the following sub- 

sections, the results of these seven ANOVA are discussed briefly. 

Main Egect of Instructional Learning Strategies on Retention 

Sigruficant F-values were obtained for the main effect of Instructional 

Learning Strategies on Retention - Total score and on the Objectives 

Knowledge, Application, Comprehension and Synthesis for Boys. These 

sigruficant F-values are presented in the descending order as in the break 

UP. 



Application 

I Knowledge 1 6.95* 1 
l Synthesis 1 6.07* 1 
I Retention (Total) I 4.8T I 
( Comprehension 1 4.16* / 
* Sigruficant at 0.05 level 
** Sigruficant at 0.01 level 

Sigmficant F-values were not obtained for the Objectives Analysis 

and Evaluation. 

Main Effect of Classroom Environment on Retention 

No sigruficant main effect of Classroom Environment on Retention 

(Objectivewise and Total score) was noted. 

Interaction Effect of Instructional Learning Strritegies and Classroom 

Environment on Retention 

Sigruficant interaction effect was found only in one ANOVA 

(Retention - Synthesis F = 4.825) out of seven employed for Boys. 

Cornpatison of Retention Between the Experimental and Control Groups 

For Boys, all of the Post-hoc Comparisons (Scheffk Test) yielded 

si@cant difference in the mean Retention scores of the Experimental and 

Control groups. The F-values obtained are arranged in the descending 

order and presented in the break up. 



I Application I CLS - CMT 1 7.24** 1 

Dependent Variable 

Knowledge 

/ Retention (Total) I CLS-CMT 1 4.54* I 

Groups Compared 

CLS - CMT 

Cooperative Learning Strategy was found to create higher mean 

F-value 

8.75"" 

Comprehension 

Synthesis 

Retention scores in all of the Scheff6 Tests. It proves the effectiveness of 

CLS over CMT. 

Comparison between the two levels of Classroom Environment 

(AACE and BACE) was not needed, because Classroom Environment has 

* Sigruficant at 0.05 level 
" Signhcant at 0.01 level 

Signhcant at 0.10 level 
Sigruficant at 0.25 level 

CLS - Cooperative Learning Strategy 
CMT - Conventional lecture Method of Teaching 

CLS - CMT 

CLS - CMT 

not produced any signhcant F-values for the main effect on Retention 

(Objectivewise and Total score). 

3.23' 

2.73. 

5.2.7.3. ANOVA for Retention by Instructional Learning Strategies by 

Classroom Environment for Girls 

A brief description of the results of the seven ANOVA employed to 

study the main and interaction effects of Instructional Learning Strategies 

and Classroom Environment on Retention (Objectivewise and Total score) 

of Girls are presented in this sub-section. 



Summary 334 

Main Efiect of Instructions I Learning Strategies on Retention 

Sigruficant F-values obtained for the main effect of Instructional 

Learning Strategies on Retention (in the Objectives Knowledge and 

Application) of Girls are presented in the descending order as follows. 

- 
Dependent Variable 

Knowledge 

The F-values for Retention - Total score and for the Objectives 

Comprehension, Analysis, Synthesis and Evaluation were not found 

sigmficant for Girls. 

F-value 

14.44*" 

Application 

Main Effect of Classroom Environment on Retention 

5.24* 

No signhcant F-values were observed for the main effect of 

Classroom Environment on Retention (Objectivewise and Total score) of 

Girls. 

* Si@cant at 0.05 level 
** Sigruficant at 0.01 level 

Interaction Effect of Instructional   earning Strategies and Classroom 

Environment on Retention 

No si@cant F-values were found for the interaction effect of 

Instructional Learning Strategies and Classroom Environment on Retention 

(Objectivewise and Total score) of Girls. 
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Comparison of Retention Between the Expm'mental and Control Groups 

Scheffe' Test yielded signrficant difference in the mean Retention 

scores of the Experimental and Control groups in all of the comparisons. 

The F-values are presented in the descending order as follows. 

Dependent Variable I Groups Compared I F-value 1 
l Knowledge I CLS-CMI. / 18.81**-] 

Sigruficant at 0.01 level 
CLS - Cooperative Learning Strategy 
C M  - Conventional lecture Method of Teaching 

Application 

Higher mean Retention scores were found to attach with the 

Experimental group (to which CLS used). It shows the superiority of the 

Experimental group over the Control group (to which CMT used) in terms 

of Retention. 

As Classroom Environment has no sigruficant main effect on 

Retention (Objectivewise and Total score), comparison between the two 

levels of Classroom Environment ( A A a  and BAG) was not done. 

* Sigruficant at 0.05 level 
CLS - CMT 

5.2.8. CONCLUSION OF THE RESULTS OF ANOVA 

6.47" 

To study whether Achievement and Retention (Objectivewise and 

Total score) change or not according to the change in the levels of the 

Independent Variables (Instructional Learning Strategies and Classroom 

Environment), Two-Factor ANOVA was used. The results of the ANOVA 

are concluded in this sub-section. 
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For the main effect of the Instructional Learning Strategies on 

Achievement (Objectivewise and Total score), l 1  ANOVA yielded 

sigruficant F-values out of 21 employed (seven each for Total sample, Boys 

and Girls). Four ANOVA each for Total sample and Girls and three ANOVA 

for Boys yielded sigruficant main effect. It indicates that when Instructional 

Learning Strategy was changed, corresponding change in student 

Achievement (relevant Objectives and Total score) was observed in the 

Total sample, Boys and Girls. 

Scheff6 Test of Post-hoc Comparison revealed that Cooperative 

Learning Strategy caused this difference as it created higher mean 

Achievement scores than the Conventional lecture Method of Teaching. 

For the main effect of Classroom Environment on Achievement 

(Objectivewise and Total score) of the Total sample, Boys and Girls, no 

significant F-values were observed in any of the ANOVA out of 21 

employed (seven each for Total sample, Boys and Girls). It revealed the fact 

that, student Achievement (Objectivewise and Total score) was not 

depended upon the change in the levels of Classroom Environment for the 

Total sample, Boys and Girls. 

No significant F-values were noted for the interaction effect of 

Instructional Learning Strategies and Classroom Environment on 

Achievement (Objectivewise and Total score) for the Total sample, Boys 

and Girls. Hence it can be assumed that, the combined effect of 

Instructional Learning Strategies and Classroom Environment has not 

affected the Achievement (Objectivewise and Total score) of the Total 

sample, Boys and Girls, 



Significant main effect of the Instructional Learning Strategies on 

Retention was found in 12 out of 21 ANOVA undertaken (seven each for 

Total sample, Boys and Girls). Five ANOVA each for the Total sample and 

Boys and tzuo ANOVA for Girls yielded sigruficant main effect. These 

results indicate that, variation in Instructional Learning Strategies caused 

difference in Retention (relevant Objectives and Total score) of the Total 

sample, Boys and Girls. Scheffk Test of Post-hoc Comparison revealed that 

Cooperative Learning Strategy was accountable for this difference as it 

caused higher Retention scores when compared to Conventional lecture 

Method of Teaching. 

No significant main eflect of Classroom Environment on Retention 

(Objectivewise and Total score) was noted in the Total sample, Boys and 

Girls. It indicates that Retention of the Total sample, Boys and Girls were 

independent of the change in the levels of Classroom Environment. 
and Classroom Environment 

Significant interaction effect of Instructional Learning Strategies,on 

Retention (Objectivewise and Total score) was found in three out of smen 

ANOVA employed for the Total sample, in one out of seven for Boys and in 

none out of seven for Girls. It can be inferred from these result that, the 

interaction effect of the Instructional Learning Strategies and Classroom 

Environment has influenced the Retention (relevant Objectives) of the Total 

sample and has not influenced the Retention of Boys and Girls remarkably. 

5.3. TENABILITY OF HYPOTHESES 

In this section, the tenability of the hypotheses set for the present 

study are examined on the basis of the major findings. 



The first hypothesis states that 

5.3.1. There will be no significant difserence in the mean Achievement 

scores (Objectivewise and Total score) of the Experimental and 

Control groups for the Total sample, Boys and Girls 

It was found that there was signhcant difference in the mean 

Achievement scores; Total and Objectivewise namely Knowledge, 

Comprehension, Application, Synthesis and Evaluation for the Total 

sample, Achievement - Total and in the Objectives Knowledge and 

Application for Boys and Achievement - Total and Objectivewise scores in 

Knowledge, Comprehension, Application and Synthesis for Girls, between 

the Experimental and Control groups. Thus, six out of smen comparisons 

done for the Total sample, three out of seven for Boys and five out of seven 

for Girls (Altogether 14 out of 21 comparisons) yielded sigruficant 

difference in the mean Achievement scores of the Experimental and Control 

groups. Thus the first hypothesis is rejected. 

The second hypothesis states that 

5.3.2. There will be no significant diflerence in the mean Gain scores of the 

Experimental and Control groups for the Total sample, Boys and 

Girls 

Sigruhcant difference in the mean Gain scores of the Experimental 

and Control groups was found for the Total sample, Boys and Girls. 

Therefore, the second hypothesis is rejected. 

The third hypothesis states that 
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5.3.3. There will be no significant difserence in  the mean Retention scores 

(0 bjectivewise and Total score) of the Experimental and Control 

groups for the Total sample, Boys and Girls 

Sigruficant difference was found between the Experimental and 

Control groups with regard to the mean Retention scores; Total and 

Objectivewise namely Knowledge, Comprehension, Application and 

Synthesis for the Total sample, Retention - Total and Objectivewise namely 

Knowledge and Application for Boys and Girls. In short, five out of seven 

comparisons done for the Total sample and three each out of seven each for 

Boys and Girls (Altogether 21  out of 21 comparisons) yielded sigruficant 

difference in the mean Retention scores of the Experimental and Control 

groups. Thus the third hypothesis is rejected. 

The fourth hypothesis states that 

5.3.4. Pupils taught through Cooperative Learning Strategy will not difser 

significantly from pupils taught through Conventional lecture 

Method of Teaching in  terms of Achievement in Malayalam 

Language of standard VZI pupils 

Twenty eight ANCOVA followed by Scheffe' Test of Post-hoc 

Comparison were done for the Total sample, to test this hypothesis. 

S iMcant  difference in Achievement (relevant Objectives and Total score) 

between the Experimental and Control groups was found in 17 out of 28 

ANCOVA employed. All of the Post-hoc Comparisons revealed sigruhcant 

difference in the adjusted criterion means of the Experimental and Control 

groups. In all of these comparisons, higher mean Achievement scores were 

seen to associate with the Experimental group to which Cooperative 



Learning Strategy was implimented. Thus the Cooperative Learning 

Strategy proved its advantage over the Conventional lecture Method of 

Teaching with regard to Achievement. Hence the fourth hypothesis is 

rejected. 

The fifth hypothesis states that 

5.3.5. Pupils taught through Cooperative Learning Strategy will not difler 

significantly from pupils taught through Conventional lecture 

Method of Teaching in terms of Retention in Malayalam Language of 

standard VLT pupils 

Signhcant difference in Retention (relevant Objectives and Total 

score) of the Experimental and Control groups was found in 16 out of 28 

ANCOVA employed for the Total sample. Scheffe Test of Post-hoc 

Comparison done after ANCOVA also revealed sigruficant difference in the 

adjusted criterion means. In all of the Scheffe' Tests, higher mean Retention 

scores were seen to attach with the Experimental group (to which 

Cooperative Learning Strategy was used) when compared to the Control 

group (to which Conventional lecture Method of Teaching was used). Thus 

the superiority of the Cooperative ~ e i r n i n ~  Strategy over Conventional 

lecture Method of Teaching in terms of Retention was revealed. Hence the 

fifth hypothesis is rejected. 

The sixth hypothesis was 

5.3.6. There will be no significant main eflects of the Independent Variables 

(Instructional Learning Strategies and Classroom Environment) on 



Achievement in  Malayalam Language (Objectivewise and Total 

score) of standard VII pupils for the Total sample, Boys and Girls 

Sigruficant main effect of Instructional Learning Strategies on 

Achievement was found in four out of seven ANOVA employed for the 

Total sample (Achievement - Total and Objectivewise namely Knowledge, 

Application and Synthesis). For Boys, three out of seven ANOVA done 

showed sigmficant main effect (Achievement - Total and Objectivewise 

namely Knowledge and Application). For girls four out of seven ANOVA 

showed sigruficant main effect (Achievement - Total and Objectivewise 

namely Knowledge, Application and Synthesis). Totally, 11 ANOVA out of 

21 employed showed signhcant main effect of Instructional Learning 

Strategies on Achievement (relevant Objectives and Total score). No 

significant main efSect of the Classroom Environment on Achievement 

(Objectivewise and Total score) was found in any of the ANOVA out of 21 

employed (seven each for Total sample, Boys and Girls). Hence, the sixth 

hypothesis is rejected partially. 

The seventh hypothesis states that 

5.3.7. There will be no significant interaction effect of the Independent 

Varia b les (Instructions l Learning Strategies and Classroom 

Environment) on Achievement in Malayalam Language 

(Objectivewise and Total score) of standard YII pupils for the Total 

sample, Boys and Girls 

There were obtained no significant F-values in any of the ANOVA 

out of 21 employed (seven each for Total sample, Boys and Girls) for the 

interaction effect of the Instructional Learning Strategies and Classroom 



Environment on Achievement (Objectivewise and Total score). Thus the 

seventh hypothesis is accepted fully. 

The eighth hypothesis was 

5.3.8. There will be no significant main eflects of the Independent Variables 

(Instructional Learning Strategies and Classroom Environment) on 

Retention in Mala yalam Language (0 bjectivewise and Total score) 

of standard VII pupils for the Total sump le, Boys and Girls 

Ten ANOVA yielded sigruficant main effect of Instructional Learning 

Strategies on Retention (Retention - Total and Objectivewise namely 

Knowledge, Comprehension, Application and Synthesis), in the Total 

sample and Boys (five each out of seven each employed). Another two out 

of seven ANOVA, yielded sigruficant main effect of Instructional Learning 

Strateges on Retention (Objectivewise namely Knowledge and 

Application) in Girls. Totally 12 out of 21 ANOVA undertaken, yielded 

sigmficant main effect of Instructional Learning Strateges on Retention 

(relevant Objectives and Total score). 

None ofthe ANOVA out of 21 employed (seven each for Total sample, 

Boys and Girls) yielded sigruficant main effect of Classroom Environment 

on Retention (Objectivewise and Total score) for the Total sample, Boys and 

Girls. Thus the eighth hypothesis is partially rejected. 

The ninth hypothesis states that 

5.3.9. There will be no significant interaction eflect of the Independent 

Variables (Instructions l Learning Strategies and Classroom 

Environment) on Retention in Malayalam Language (Objectivewise 



and Total score) of standard VII pupils for the Total sample, Boys 

and Girls 

Three out of s m  ANOVA employed for the Total sample (for the 

Objectives Analysis, Synthesis and Evaluation), one out of seven for Boys 

(for the Objective Synthesis) and none out of smen for Girls yielded 

sigmficant F-values for the interaction effect of Instructional Learning 

Strategies and Classroom Environment on Retention (Objectivewise and 

Total score). Thus a total of four significant F-values (out of 21 ANOVA) 

were obtained. Hence the ninth hypothesis is accepted to a large extent. 

5.4. EDUCATIONAL IMPLICATIONS OF THE STUDY 

The present investigation was conducted mainly to study the 

effectiveness of Cooperative Learning (Jigsaw-I1 Model) over Conventional 

lecture Method in terms of Achievement and Retention in Malayalam 

Language of standard V11 pupils. It was also aimed at finding out the main 

and interaction effects of Instructional Learning Strategies and Classroom 

Environment on Achievement and Retention in Malayalam Language. The 

major findings of the study and the conclusions drawn from the findings 

helped the investigator to make some suggestions which may help to 

improve the existing system of teaching language in the primary classes. 

The major finding of the study revealed the effertiveness of 

Cooperative Learning Strategy (Jigsaw-I1 Model) over the Conventional 

lecture Method of Teaching. Pupils taught through Cooperative Learning 

Strategy were seen superior to pupils taught through the Conventional 

lecture Method of Teaching in terms of Achievement and Retention in 

Malayalam Language. As many past indepth studies reported, this might 



be due to the lack of individual attention from the part of the teacher and 

individual participation from the part of the learners, in the Conventional 

whole class system. In the Cooperative Learning System, pupils learn 

through small Cooperative groups in which each member is accountable for 

the successful functioning of the group. The teacher-load is minimized so 

that, the teacher can get more time and convenience to listen each 

individual. 

Allround development of the learner is considered as the basic aim of 

all educational systems. Development is not possible without interaction. 

The higher the interaction, the more the development. Higher classroom 

interaction (inter-group, intra-group and teacher-pupil) was observed in 

the Cooperative Classroom when compared to the Conventional 

Classroom. Hence, for the allround development (Social development, 

Psychologcal development, Emotional development, Cognitive 

development, etc.) of the learners, Cooperative Learning Strategies are 

$more helpful than the Conventional Methods. 

Through the Cooperative Learning Strategy, social skills such as 

mutual respect, democratic thinking, helping mentality, leadership quality, 

and conflict resolution are acquired as well as academic skills. Hence, the 

classroom is converted into a community of learners in its real meaning. 

Thus the classroom activities seem quite social and natural to the learners, 

the classroom becomes self disciplined and the teacher tension is 

minimized. Besides, small cooperative groups are easily manageable than 

the Conventional whole class. 
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Adopting Cooperative Learning Strategies with the existing 

curriculum, syllabus and text books is not easy. Because, they are 

constructed with a view to use with the Conventional Teaching Methods. 

To make them amenable to Cooperative Learning Strategies, modification 

should be made on them. 

The syllabus and curriculum of the Teacher Training Courses (TTC, 

B.Ed., etc.) can also be modified so that, they include Cooperative Learning 

Methods. Training in Cooperative Learning Strategies can be made the 

integral part of teacher training programmes. 

To make the serving teachers acquainted with the Cooperative 

Learning Strategies, inservice courses can be conducted. Workshops, 

demonstration classes etc. would help them to be familiar with various 

types of Cooperative Learning Strategies. 

The existing syllabus and text books can also be made use for 

Cooperative Learning Strategies. For this, amenable topics have to be 

selected first. In the light of the suggestions made by educational 

researchers in this field, classroom activities can be preplanned, ie Lesson 

Transcripts can be prepared. No additional facilities are needed in the 

classroom except a slight change in the time duration of the periods and in 

the classroom organisation. Since, most of the Cooperative Learning 

Strategies include several activities progressing through different phases, 

short periods of time (say 45 minutes) may not be sufficient. By combining 

short periods to form sufficient durable periods, this problem can be 

solved. The amount of teaching material covered in a Cooperative 

Learning session (say 90 minutes) will be equal to the amount of material 



covered in two Conventional class periods (of duration 45 minutes). So, the 

duration will not create any problem in covering the syllabus. 

The classroom seating arrangement can be changed into a horse-shoe 

type, so that every pupil can see every pupil and the teacher in the 

classroom. It would create enough classroom space for the learners to 

mingle each other and thus the total classroom interaction is enhanced. 

Cooperative Learning Strategies can be used as supplementary to the 

Conventional Methods wherever possible. 

Findings of the study further revealed that, Instructional Learning 

Strategies have main effect on student Achievement and Retention. 

Teachers can improve the outcomes of the learning process by making 

favourable change in the strategies of teaching. Cooperative procedures are 

one of the several choices. 

The study also revealed that the existing Classroom Environment has 

no main effect on student Achievement and Retention. That is, the existing 

Classroom Environment is not proper so that it cannot affect the outcomes 

of the learning process. The Conventional Teaching Methods always 

provide non-conducive Learning Environment. By adopting newly 

developed, democratic Instructional Learning Strategies, the Classroom 

Environment can be made proper and supportive for learning and 

instruction. 

When the combined effect of the Instructional Learning Strategies 

and Classroom Environment was examined in the study, some sigruficant 

interaction effect were found on Retention. It might be due to the effect of 

the Cooperative Learning Strategy. Because, the Classroom Environment 



created under Cooperative Learning Strategy is extremely democratic and 

social. Student Retention might be affected by the change in the Classroom 

Environment. 

5.5. SUGGESTIONS FOR FURTHER RESEARCH 

The findings of the present study made the investigator to suggest 

the following areas where further research works are strongly needed. 

1. The study can be extended to the urban/rural or educationally 

backward/forward places of Kerala state. 

2. Replication of the study using more classes in different schools and 

with different experimental designs such as Multiple-Group Pretest- 

Post test Design, Multiple-Group Time Series Design and Regression 

Discontinuity Design. 

3. Replication of the study on higher levels such as High school classes 

or Higher secondary classes to examine the effectiveness of various 

Cooperative Learning Procedures. 

4. The study can be extended to other disciplines such as Mathematics, 

Science etc. 

5. Other Cooperative Learning Strategies (such as Teams-Games- 

Tournaments, Student Teams Achievement Divisions, Group 

Investigation, Team Assisted Individualisation, Numbered Heads 

Together and Complex Instruction) can be experimented. 



6. The study can be extended to find out the relative effectiveness of 

Cooperative Learning Strategy on Achievement of the two sex 

groups. 

7. Cooperative Learning Strategy can be compared with more than one 

other teaching methods. 

8. Affective and Psychomotor outcomes of Cooperative Learning can be 

studied. 

9. Other Covariates like Socio-Economic Status, Home Environment, 

Parent Involvement, etc. can be included and the effect can be 

controlled singly as well as in combination of two and three at a time. 

10. The effectiveness of Cooperative Learning can be studied as a 

supplementary strategy to the Conventional Methods. ' 

11. Teacher satisfaction with Cooperative Learning can be studied. 

12. Effectiveness of one Cooperative Learning procedure can be 

compared with the effectiveness of other Cooperative Learning 

procedures. 
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Appendix I1 A 

UNIVERSITY OF CALICUT 
Department of Education 

LESSON TRANSCRIPT FOR COOPERATIVE LEARNING 
(Jigsaw I1 Model - Standard VII) 

Dr. P.K. Sudheesh Kumar P. Sasidharan 

Obi ectives 

1. For knowing new words and new places. 

2. For understanding new ideas. 

3. For applying the learned knowledge in new context. 

4. For analysing the ideas. 

5. For learning by synthesising the ideas. 

6. For developing the ability of self evaluation. 

7. For developing cooperative attitude. 

8. For developing mutual understanding and the ability of sharing the work. 

9. For developing democratic values. 

10. For developing creativity. 

Learning aids 

charts, dictionary, slips, sketch pen etc. 

Time: 90 minutes. 

Teacher enters into the class. Students greet him. The teacher also wishes them 

Phase I 

Teacher : Let us start without a preface. Here I want to introduce a new method of 
teaching and find out the effectiveness of this method. There are some 
specialities in this method. Let us examine them. (Exhibits a chart in 
which the specialities of the new method are described and explains.) 



1. The whole class will turn into groups and learn. 

1 2. 
The lesson will be learned not as a whole but as different subunits. 

This is a self learning method, the teacher is only a guide. 

4. This method is based on your mutual cooperation, so it is helpful not only for 
understanding the context but also for assessing and developing your 
cooperative attitude. 

Teacher : First of all we have to be divided into different groups. Count the 
.......... numbers from 1 , 2  3, upto 7 from this side. 

........... Students : 1, 2, 3, 7 (count). 

............. Teacher : From the next, repeat the numbers 1, 2, 3, upto 7. (Thus, all 
students in the class are made to count.) 

Students : (Participate with interest and curiosity.) 

Teacher : Stand up those who counted the number 'l'. 

Students : (Stand) 

Teacher : How many are standing? 

Students : Seven. 

Teacher : All right, you are the first group, take your seat. 

Students : (Sit.) 

Teacher : How many of you counted the number '2'? 

Students : (Stand) 

Teacher : Here also seven students, you are the second group. Take that bench as 
your seat. m e  this, the teacher makes the whole class into seven groups.) 

AU right. Now we have to change our seating arrangement. Help me to 
arrange the seats. [Then with the cooperation of the students rearranges 
the seats.] 



0 - 0  0 - 

0 0 
10 

Entrance 

0 - 
- 0 Teacher ' 

Classroom Seating Arrangement 

Teacher : Do you feel any difference in this arrangement? 

Students : Yes, every one can see every one. 

Teacher : Now each group needs one leader. Within two minutes elect your leader. 

Students : (Cooperate with interest.) 

Teacher : Then we have to select a name for each group. Select from the names of 
tourist centres in Kerala. 

Students : (Select names) 

Teacher : Then the group leader stand up and introduce yourself and your group. 

Students : (Introduce) 

Teacher : Using the sketch pen write down the name of each group on the name 
board. (Distributes sketch pens.) 

Students : (Cooperate with interest.) 

(15 minutes for this much activities) 

Teacher : All right. Listen here, here is a reading tool for you. (Exhibits the chart.) 



There is a small travelogue in the chart. 

My ioumev to Kozhikode 

From Kozhikode bus stand we went straight to the beach by an autorickshaw. 
My younger sister and I were dancing with joy. We were seeing the sea for the first 
time. My father and mother have seen it many times before ! Upto that time our 
knowledge about the 'Sea' was got only by reading and hearing. Now that fact is 
roaring before our eyes. We were frightened. After some time our fear vanished. We 
cannot say how much time we spent there! We became sad when father told us that we 
could go. For making us happy father took us to a hotel and bought tea and pastry for 
us. Then we bought some clothes from a textile shop; pants and shirt for me, churidar 
for my sister and a sari for my mother. Father bought nothing for himself. I wished to 
buy a pair of shoes also. But I didn't tell it to the father. By 9 pm we reached home. 
When I went to bed I didn't think about my new shirt and pants. My mind was filled 
with the scene of the wonderful sea. 

Teacher : This is a travelogue written by a student. Read it silently. 5 minutes time. 

Students : (Read with enthusiasm) 

Teacher : How is it? 

Students : Very interesting. 

Teacher : Have you visited a place like this? 

Students : Yes! Yes! 

Teacher : Which places? 

Students : (Say the names of several places.) 

Teacher : List out the nearby places that most of the students might have visited. (7 
Numbers). Look at the board. Seven places nearby. In each group seven 
members are there. Aren't there? Each member has to prepare a 
travelogue, selecting a place they have gone to and give a title for that. 
Time 15 minutes. 

Students : (Involve in the work with enthusiasm.) 
- 

Phase I1 

Teacher : (After 15 minutes) All right. We can stop. (Gives time to finish for those 
who are writing). Now, those who got the first place (Eg: Valanchery) 
stand up. 

Students : (One member each from every group stands up.) 



Teacher : These students wrote about the journey to Valanchery. Then you only 
group here. Now those who selected the second place stand up. 

Students : (One member each from every group stands up.) 

Teacher : All right. You group here. [Thus new seven groups (Expert groups) are 
formed by uniting the students who got the same place]. Do you know 
why I form the new groups? 

Students: No, we don't. 

Teacher : All right. I will say. This is the occasion for improving the travelogue you 
have prepared. Each member of the group should read out his/her 
travelogue to the other members and discuss it. You can add the missing 
points according to your imagination, improve the language by correcting 
the mistakes and improve the title. (15 minutes time). 

Students: (Cooperate in the group work.) 

Teacher : (For making the group work active interferes wherever needed.) 

Phase 111 

Teacher : 

Students : 

Teacher : 

Students : 

Teacher : 

Students : 

Teacher : 

Students : 

Teacher : 

Students : 

(After 15 minutes) All right. You might have improved your description. 
Now you can return to your base group. 

(Return to the base group). 

Now, each group has prepared seven travelogues. Now read out the 
travelogue mutually and discuss it. Thus, select the best one from those 
seven. Try to improve it. Time 20 minutes. 

(Cooperate in the group work.) 

(Gives suggestions whenever needed. Interferes for making the group 
work active - After 20 minutes] All right. Have you selected the best 
travelogue? 

Yes. 

Phase IV 

Now how many travelogues were selected? 

Seven. 

All right. Now, from these seven we have to select the best one. For this, 
what have we to do? 

They should be read out. 



Teacher : 

Students : 

Teacher : 

Students : 

Teacher : 

Students : 

Teacher : 

Students : 

Teacher : 

Students : 

Teacher : 

Yes. The selected travelogues should be read out by one member of every 
group. Then what should the others do? 

Listen. 

Then? 

Points should be given. 

What should be the basis of giving points? 

(Different opinions are expressed. At last with the help of the teacher, it is 
decided to give total 10 points to each group on the basis of language, 
imagination, intensity of experience, ability of expression, observation 
skill.) 

All right. Let us start. Read out the travelogue of the first group. 

(One student reads. Others listen and give points. Like this all the groups 
read their travelogue. Others give points. 10 minutes is taken for this 
activity.) 

Yes. Now we can find out the selected travelogue. Which travelogue is 
selected by the first group? 

(Each group reveals the travelogue they have selected. It is decided that 
the travelogue selected by the majority of the groups will be the best one. 
Selected group is appreciated and given a prize). 

All right. Now this class ends. We shall meet in the next class. [20 
minutes time for phase IV). 

[Total time 90 minutes] 
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(Jigsaw I1 Model - Standard VII) 
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Time: 90 minutes 

Teacher enters into the class and the students greet him. The teacher also greets l 

them. 

Teacher : 

Students : 

Teacher : 

Students : 

Teacher : 

Students : 

Teacher : 

Students : 

Teacher : 

Students : 

Teacher : 

Students : 

Teacher : 

Students : 

Teacher : 

Phase I 
l 

How was our work in the last class? 1 
Very interesting. I 
What is the speciality of our new learning method ? 

All have to do some work. The work is done not individually but in ~ 
groups. Moreover this is a self learning method. (After that students 
frankly express their views.) 

Yes. First what we have to do? 

We have to split into groups. ~ 
Yes. Today we will be grouped in a new method. Each one come here 
and take a slip from this box. 

(Cooperate with curiosity.) l 
(To one student) What is written in your slip? 

Malampuzha. l 
All right. 'Did anyone else get Malampuzha?' 

(Other six pupils also stand up.) 

They belong to 'Malampuzha' group. (To another one) What is written in 
the slip? 

Vazhachal. 

All right. 'Did anyone else get 'Vazhachal'?' 



Students : 

Teacher : 

Students : 

Teacher : 

Students : 

Teacher : 

Students : 

Teacher : 

Students : 

Teacher : 

Students : 

Teacher : 

Students : 

Teacher : 

Students : 

Teacher : 

Students : 

Teacher : 

Students : 

Teacher : 

ii 

(Other six pupils also stand up.) 

(Thus all students in the class are divided into seven groups in the names 
of tourist centres in Kerala.) Now seven groups are formed. Each group 
has its own name. Then what have we to do? 

Elect the group leader. 

Yes. Each group has to elect one leader within one minute. Give a chance 
to those who could not become leader in the last class. 

(Cooperate with interest.) 

Then what has to be done? 

To introduce group leaders, write down the name of the group on the 
name board. 

All right. That can be finished within one minute. 

(Participate with interst in the work.) 

What work was done in the last class? 

All of us prepared a travelogue each. From those we selected the best one. 

How were the travelogues? 

Very interesting. 

Have you read anyother travelogues? 

('Yest and 'No' answers come. A small discussion takes place.) 

All right. Do you want to read a new travelogue? 

Yes! Yes ! 

Here is an opportunity for that. Do you know the place of the journey? 

(Silence) 

All right. Look at the chart. (Exhibits the chart.) 

(Content of the chart.) 

l "If there is a heaven in the earth it is here, it is here, it is here" - Nehru. 

Students : (Read the chart with curiosity.) 

Teacher : Which is that heaven? 



iii 
Students : (Silence) 

Teacher : Yes. Look at this chart ! (Exhibits another chart.) 

(Content of the chart) 

"India and Pakistan have been arguing for the ownership of this place which is 
famous for its natural beauty and can earn a lot through tourism." 

Students : (Read the chart with curiosity.) 

Teacher : Which is that place? 

Students : Kashmir ! ............. Kashmir ......... ! 

Teacher : What is the speciality of that place? 

Students : (Silence) 

Teacher : Is there anyone in the class who has seen Kashmir? 

Students : (Silence) 

Teacher : Has anyone told you about Kashmir? 

Students : (Silence) 

Teacher : Yes. Then a description of the journey through Kashmir will be a new 
experience. Won't be? 

Students : Yes ! 

Teacher : From where shall we get the description about Kashmir ? 

Students : (Within this time the students would have found out the lesson titled 
'Through the Valley of Kashmir' from the text book.) - It is in page 104 in 
the text book ! 

Teacher : Yes, who wrote this ? 

Students : D. Babu Paul. 

Teacher : Who is he? 

Students : (Silence.) 

Teacher : Now he is working as the Additional Chief Secretary to the Government of 
Kerala. This travelogue is very long. Then what can we do? 

Students : It can be divided into subunits and read. 



iv 
Teacher : All right. Let, from the starting of the lesson to . ... .... "Thus the Kashmiri 

overcomes the coldnessv- be today's section for learning. First of all, read 
the whole lesson in the group. Each member should read a little portion in 
turn and the others should listen. After that read today's subunit once 
again. 

Students: (Read)(Take 15 minutes for this activity.) 

Teacher : (After reading, distributes 7 slips each to all the groups.) Distribute these 
slips to each member. Each member in the group has to do the work 
written in it. (In each slip different learning section is indicated as 
follows.) 

1. Make as many questions as possible from today's section; find out their answers. 

2. Find out difficult words (New words) Guess their meaning from the context. 

With the help of the dictionary on the table and the teacher, check whether the 
meaning you have found out is correct. 

3. From the activities given on page 109 of the text book, 'find out and tell', 'find 
out and write', 'think and tell' - these works have to be done selecting those 
related to today's section. 

4. From the activites given in the text book (page 109), 'find out the substitute for 
the word from the lesson', 'split the word' (page 110), these activities have to be 
done. 

5. Do the activity 'replace and write' given in page 110 in the text book. Find out 
at least 4 words for each model. 

6. After finding out the sentences including the words; shining, destroyed 
completely, and unbearable, write down those in your note book. Using these 
words frame 2 sentences each. 

- - -- 

7. Prepare a small description in your language (A paragraph each) - Mughal 
garden, Woolar lake, A festival in which you have participated. 

Teacher: 15 minutes can be taken for this activity. 

- Students: (Involve in thier own activities with interest.) 
' 8  



Teacher: (Makes the group work active through proper interference. Makes sure 
that all students finish their work within 15 minutes.) 

Phase I1 

Teacher 

Students 

Teacher 

Students 

Teacher 

Students in 
the first 
group 
Teacher 

Students 

Teacher 

Stduents 

Teacher 

Students 

Teacher 

All right. We can stop. Now look at the other side of your slip. What 
do you see? 

A number. 

Yes. Those who got the number 'l', group here. 

(Group with interest.) 

What was the work for you? 

Make as many questions as possible and find out their answers. 

Yes. You are going to become an expert group in that activity. 
Improve your work result through discussion and mutual 
cooperation. Now which is the second group? 

(Form the second group.) 

What was your work? 

To find out new words and their meaning. 

All right. Your are also an expert group. Find out more through 
mutual cooperation. Find out the possibility of different meanings of 
the same word and opposite word. 

(Involve in group effort.) 

(Thus splits the students in the whole class into 7 expert groups.) You 
can take 10 minutes. 

Phase 111 

Teacher : All right. We can stop this discussion here. Now you can return to 
the base group. 

Students : (Return to the base group.) 

Teacher : Each one in the base group has become an expert in their own section. 
Now it is the time for sharing your knowledge with others. Starting 
from the first member each one of the group tutor the others. ie, you 
teach yourselves. (Explains to those students who didn't 
understand.) For this work 30 minutes tirne can be taken. 

Students : (Involve in the group work.) 



Phase IV 

Teacher 

Students 

Teacher 

Students 

Teacher 

Students 

Teacher 

(After 30 minutes) Yes. Now here is a discussion among the groups. 
In the form of a competition. Thus we can find out the group which 
has done the work perfectly. Groups can also question mutually. 
Select the best question. One point each for one question and one 
answer. Only one chance for one member. 

(Participate in the quiz programme with interest. Teacher interferes 
whenever needed, gives proper suggestions. During these activities 
the teacher deliberately interferes and introduces ideas that the 
students have omitted or that have not come to their attention. 
Finishes this activity within 15 minutes. Appreciates the winning 
group, gives prizes.) 

The next activity is to write the central idea of the reading section in a 
sentence. Find out the central idea through group discussion. After 
that each member gives a title to the section. Discuss in your group 
and select the best title from the group. 5 minutes can be used. 

(Involve in the individual effort.) 

(After 5 minutes) Time is over. Each member from each group can 
stand up and read the central idea and the suggested title. (In the 
introductory stage make sure that each student gets an opportunity.) 

(Suggest the title. Read out the central idea.) 

All right. Today's class ends here. We shall meet in the next class. 

(Time - Total 90 minutes) 
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Appendix V 

UNIVERSITY OF CALICUT 
DEPARTMENT OF EDUCATION 

CLASSROOM ENVIRONMENT' INVENTORY 
(PRIMARY LEVEL) 

D r .  Kamala S .  P i l l a i  a n d  S u n i t h a  P .P .  

N a m e  C l a s s  C l a s s  Number 
S c h o o l  B o y / G i r l  

1nstructions:Thefollowing s t a t e m e n t s  a r e  r e l a t e d  t o  t h e  s t u d y  
i n  t h e  c l a s s .  S p a c e  i s  p r o v i d e d  t o  a n s w e r  Y e s / N o  
c o r r e s p o n d i n g  t o  e a c h  s t a t e m e n t .  T i c k  marks  (L/ ) s h o u l d  b e  
p u t  i n  t h e i r  p r o p e r  p l a c e s w i t h  i n  t h e  b r a c k e t s .  

Yes No 

1 .  A l l  t h e  p u p i l s  i n  m y  c l a s s  a r e  my 
f r i e n d s  

2 .  A l l  t h e  p u p i l s  i n  m y  c l a s s  t o g e t h e r  
h a v e  s e l e c t e d  a  c l a s s  l e a d e r  

3 .  The p u p i l s  i n  my c l a s s  h e l p  e a c h  o t h e r  

4 .  I am f r i e n d l y  w i t h  o t h e r  p u p i l s  i n  
t h e  c l a s s  

5 .  I h e l p  o t h e r  p u p i l s  i n  t h e  c l a s s  
w h e n e v e r  t h e y  a r e  i n  n e e d  

6 .  Our c l a s s  l e a d e r  g i v e s  u s  a p p r o p r i a t e  
d i r e c t i o n s  i n  s t u d y  ma t t e r s  

7 .  My f r i e n d s  h e l p  m e  i n  s t u d y  m a t t e r s  



Yes 

8 .  P u p i l s  who a r e  good i n  s t u d i e s  o f  my 
c l a s s  a r e  a p p r e c i a t e d  i n  t h e  c l a s s  

?he 
9 .  I a c c e p t  , a d v i c e  g i v e n  by my f r i e n d s  

1 0 .  P u p i l s  who a r e  weak i n  t h e i r  s t u d i e s  
a r e  h e l p e d  by o u t s t a n d i n g  p u p i l s  i n  
my c l a s s  

11. Some p u p i l s  i n  my c l a s s  a l w a y s  q u a r r e l  

1 2 .  I g e t  a n g r y  when my f r i e n d s  comment 
on m e  

1 3 .  I a m , n o t  o n  t a l k i n g  t e r m s  w i t h  some 
o f  t h e  p u p i l s  i n  my c l a s s  

1 4 .  I f e e l  unhappy when my f r i e n d s  g e t  
more marks  t h a n  I g e t  

1 5 .  Even my c l o s e  f r i e n d s i n  my c l a s s  
q u a r r e l  w i t h  m e  

1 6 .  P u p i l s  i n  my c l a s s  c a n n o t  g e t  
t o g e t h e r  i n  s t u d y  m a t t e r s  

1 7 .  I d o n ' t  l e n d  my book,  p e n  and t h e  
l i k e  t o  o t h e r  p u p i l s  i n  t h e  c l a s s  

1 8 .  We g e t  pun i shmen t  from o u r  t e a c h e r  
when w e  come t o  t h e  c l a s s  w i t h o u t  
d o i n g  t h e  home work 

19 .  P u p i l s  i n  my c l a s s  q u a r r e l  w i t h  t h e  
c l a s s  l e a d e r  

20.  When t h e  t e a c h e r  s c o l d s ,  w e  w i l l  b e  
unhappy 

21 .  N o i s e  f rom o u t s i d e  the c l a s s r o o m  
d i s t u r b  t h e  s t u d i e s  

22.  When t h e  t e a c h e r  g i v e s  t o o  much 
homework on a s u b j e c t  I f e e l  h a t r e d  
t o w a r d s  t h e  s u b j e c t  



, i 
iii 

Yes No 

2 3  T h e m a j o r i t y  of p u p i l s  i n m y  c l a s s  have  
d i f f i c u l t y  i n  l e a r n i n g  a c t i v i t i e s  ( ) ( 1 

2 4 .  C e r t a i n  c l a s s  s u b j e c t s  a r e  v e r y  
d i f f i c u l t  t o  s t u d y  

25'. S i n c e  l e s s o n s  w r i t t e n  on t h e  b l a c k b o a r d  
a r e  n o t  v i s i b l e ,  i t  i s  d i f f i c u l t  t o  
s t u d y  ( 1 ( 1 

2 6 .  I s k i p  l e s s o n s  which a r e  d i f f i c u l t  t o  
s t u d y  ( 1 ( 1 

2 7 .  I h a v e  d i f f i c u l t y  i n  u n d e r s t a n d i n g  t h e  
l e s s o n s  when t h e  t e a c h e r  g i v e s  t h e  
l e s s o n s  speedily ( ) ( 

28 .  The t e a c h e r  sugges t s  ea sy  ways 
t o  l e a r n  d i f f i c u l t  l e s s o n s  
whenever needed 

2 9 .  I spend  more t ime  t o  s t u d y  d i f f i c u l t  
l e s s o n s  ( 1 ( ) 

30. The t e a c h e r  h e l p s  p u p i l s  
who a r e  weak i n  t h e i r  s t u d i e s  ( 1 ( 1 

31 .  A l l  p u p i l s  i n  my c l a s s  a r e  i n t e r e s t e d  
i n  s t u d i e s  ( ) ( 1 .  

3 2 .  Quiz .  c o m p e t i t i o n s  a r e  c o n d u c t e d  by 
g r o u p s  formed i n  t h e  c l a s s  ( 1 ( 

3 3 .  Teacher  a p p r e c i a t e s  t h o s e  who win 
c o m p e t i t i o n s  ( 1 ( ) 

3 4 .  When poems a r e  r e c i t e d  r h y t h m i c a l l y ,  
. p u p i l s  show more i n t e r e s t  i n  s t u d y i n g  

poems ( 1 ( 1 

3 5 .  When t h e  t e a c h e r  c o n d u c t s  c l a s s  t e s t s  
p e r i o d i c a l l y ,  we a r e  more m o t i v a t e d  
t o  l e a r n  ( 1 ( 1 

3 6 .  I f e e l  t h e  n e c e s s i t y  t o  improve  my 
s t u d i e s  when I g e t  back my a n s w e r  
s h e e t s  a f t e r  v a l u a t i o n  ( 1 1 



Yes 
thc 

37. I l i s t e n  c a r e f u l l y  when, teacher  g i v e s  
l e s s o n s  i n  t h e  c l a s s  ( 1 

38. F i e l d  t r i p s  a r e  o r g a n i s e d  t o  p l a c e s  
r e l a t e d  t o ' o u r  s tudy  ( 1 

39. Teacher  r e c i t e s  poems o t h e r  than  t h o s e  
p r e s c r i b e d  f o r  s t u d i e s  ( 1 

40. Teacher  a l l o w s  a l l  p u p i l s  i n  t h e  c l a s s  
t o  r e c i t e  poems ( 1 

4 1 .  Teacher  g e t s  c lass room t a s k s  done by 
p u p i l s  i n  s m a l l  groups ( 1 

42. L i t e r a r y  a c t i v i t i e s  . a r e  o r g a n i s d  w i t h  
p a r t i c i p a t i o n  o f  a l l  p u p i l s  i n  t h e  c l a s s  ( ) 

43. Each p u p i l  h a s  keen  d e s i r e  t o  
complete  t h e  l e a r n i n g  t a s k  a t  f i r s t  ( 1 

44. I scudy ha rd  and t r y  t o  g e t  more marks 
than1;the p r e v i o u s  c l a s s  t e s t  ( 1 

45. I s t u d y  w i t h  t h e  i n t e n t i o n  o f  s e c u r i n g  
f i r s t  d i v i s i o n  i n  t h e  c l a s s  ( 1 

4 6 .  Each p u p i l  h a s  a  d e s i r e  t o  e x c e l  o t h e r s  
i n  t h e  c l a s s  i n  s t u d i e s  ( 1 

47.. Teacher  p r a i s e s  t h o s e  who s c o r e  more 
marks than'Xthe p r e v i o u s  exam ( 1 

48. I f e e l  e n t h u s i a s t i c  t o  do t h e  t a s k s  
which b r i n g  s u c c e s s  t o  m e  ( 1 

49. I work ha rd  t o  e x c e l  o t h e r s  i n  
c o m p e t i t i o n s  

50 .  Some p u p i l s  a r e  p a r t i c u l a r  t o  s t u d y  
on t h e i r  own, w i thou t  s eek ing  t h e  
h e l p  of t h e  t e a c h e r s  ( 1 
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Appendix VII 

UNIVERSITY OF CALICUT 

DEPARTMENT OF EDUCATION 

VERBAL GROUP TEST OF INTELLIGENCE 

Dr. P.K. Sudheesh Kumar 
Hameed, A. & Prasanna A. 

This test is prepared to test the mental abilities of children. This test 

includes 5 sub tests. Before writing the answer, read the instructions carefully 

given in the beginning of each sub test. The mode of answering is exp la i~~ td  

with example. You should start answering only after the instruction is given, 

and try to complete within the stipulated time. Don't write or mark anything 

on this question booklet. Mark your response only in the Response shcct 

provided. 



TEST - I VERBAL ANALOGY 

In this section, for each question, three words are given. You have t o  
write the fourth word. By understanding the relationship between the first 
word and second word from the given three words; Select the fourth word 
from the alternatives A,B,C and D and mark it on the response sheet 
provided. 

Example: 

Thirst Water . . . . Hunger : ......................... 
A. meat B. Leisure C. Food D. Weariness 

We drink water when we have thrist. Like wise we take food when we 
are hungry. Hence the correct answer is "C". 

................... 1. Clever: Fox :: Foolishness :: 
A. Monkey B. Bear C. Deer D. Ass 

2. Mercy ................... Cruelty . . , , Silence: 
A. Serene B. Noise C. Calmness D. Meditation 

3. Drama Director . . Newspaper ................... . . 
A. Manager B. Editor C. Owner D. Press 

4. Ship Captain :: Aeroplane : ................... 
A. Sea B. Airport C. Driver D. Pilot 

5. Cry Laugh . . Sadness: ................... . . 
A. Happiness B. Energetic C. Harmony D.Peace 

................... 6. Shirt Cloth :: Chappals : 
A. Chisel B. Leather C. Cobbler D. Tailor 

7. Crow Black . . . . Swan : ................... 
A. Bird B. Water C. White D. Grey 



................... Magazine : Reader . . . . Radio: 
A. Advertisers B. Announcers C. Spectators D. Listners 

Firewood : Axe . . Cloth : ................... . . 
A. Machine B. Needle C. Scissors D. Thread 

Student Classroom :: Player: ................... 
A. Stadium B. Competition C. Coach D. Game 

House Roof . . Earth : ................... . . 

A. Air B. Sky C. Atmosphere D. Poles 

................... Child Parents . . Book : . . 

A. Teacher B. Publisher C. Press D. Author 

Year Month . . Week . . ................... 
A. Hour B. Minute C. Two weeks D. Day 

Night Day . . Hatred: ................... . . 
A. Help B. Mercy C. Love D. Failure 

Poet Poem . . Music: ................... . . 

A. Composer B. Writer C. Producer D. Conductor 

Snow W te . . Coal : . . ................... 
A. Smoke B. Red C. Black D. Yellow 

Cow Animal . . Hen: ................... . . 

A. House : B. Bird C. Egg D. Nest 

................... Swimming : Water :: Skating: 
A. Ice B. Sky C. Mountain D. Space 

Man Autobiography :: Nation: ................... 
H. People B. Population C. Geography D. History 

Medicine : Disease . . Book: . , ................... 
A. Knowledge B. Teacher. C. Author D. Publisher 



In this section, for each question, four words are given, of which, three 
can be grouped together findout the fourth word, and mark it on the response 
sheet. 

1. A. Sweetness B. Chilly C. hotness D. Bitterness. 

Among these words, A,C and D denote different tastes. B (chilly) is not 
included in this category. So the right answer is 'B'. 

1. A. Teacher 
2. A. Bus 
3. A. Waking 
4. A. Circle 
5. A. Beauty 
6. A. Grain 
7. A. Peace 
8. A. Director 
9. A. Day 
10. A. Quintal 
11. A. Tongue 
12. A. Wheat 
13. A. Snake 
14. A. Pencil 
15. A.Mangotree 
16. A. Mango 
17. A. Ear 
18. A. Hen 
19. A.Office 
20. A. Announcers 

B. Principal C. Student D. Professor 
B. Aeroplane C. Bicycle D. Lorry 
B. Thinking C. Swimming D. Jumping 
B. Square C. Triangle D. Hexagon 
B. Senility C. Chap D. Youth 
B. Kilogram C. Metre D. Quintal 
B. Sound C. Meditation D. Stillness 
B Actor C. Singer D. Orator 
B. Calender C. Month D. Week 
B. Inch C. Mile D. Feet 
B. Eye C. Teeth D. Nose 
B. Raggy C. Paddy D. Pie 
B. Whale C. Chameleon D. Tortoise 
B. Umbrella C. Paint D. Canvas 
B. Jack fruit tree C. Coconut tree D. Teak 
B. Apple C. Tomato D. Potato 
B. Finger C. Hand D. Leg 
B. Goat C. Cow D. Crow 
B. House C. Bungalow D. Hut 
B. Spectators C. Lyricist D. Listeners 



TEST I11 NUMERICAL REASONING 

For the 6 items given below, certain numbers are given in particular 
orders. For each item four alternatives are given as A, B, C and D. Find out 
the right answer and mark it on the answer sheet. 

Example: 

For the questions 7 to 10, four numerals are given. Find out the numeral that 
is not related to the other three and mark it on the response sheet provided. 

A, B and D ire the odd numbers whereas C is not an odd number. 
Therefore the answer is 'C'. 



For the questions 11 to 20 three numbers are given. You have tofind out the 
fourth number from the given three numerals. There is a relationship 
between the first two. Select the most appropriate numeral to the third one 
from the numerals A, B, C and D. 

Exanrple: 

Two is the double of one. Similarly four is the double of two. . 
Therefore the answer is 'B'. 
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TEST - TV - VERBAL REASONING 

For each question in this section four alternatives are given as A,B,C, 
and D. Read the questions carefully and mark the answers on the response 
sheet provided. 

Example: 

1. Bindu is fatter than Sindhu. Manju is not so fat as Bindu. . Manju 
and Sandhya are equally fat. Then who among them is the fattest? 

A. Manju B. Bindu C. Sindhu D. Sandhya 

1.  Appu sings better than Chppu. Ucvan can't sing as good as Kannan 
Kannan can sing better than Appu. Who is the best singer among 
them? 

A. Appu B. Kaman C. Chippu D. Devan 

2. Raman is walking behind Rama. Ramani is walking behind Rama but 
infront of Raman. Raju is walking in front of Ramani. Then who is 
walking behind everybody? 

A. Raman B. Ramani C. Rama D. Raju 

3. Ajay works more than Vijay. Asok and Ajithhave the same capacity to 
work. Vijay works better than Asok. Who is the hard worker? 

A. Asok B. Ajith C. Vijay D. Ajay 

4. Ramya cannot dance as Bhavya. Divya can dance, better than Bhavya. 
Vidya's performance in dance is better than Divya's. Then who is the top 
dancer? 

A. Divya B. Bhavya C. Ramya D. Vidya 



viii 

- 5. If the son of Mohanan is the father of Deepak. What is the relationship 
between Deepak and Mohanan? 

A. Son B. Brother C. Nephew D. Grandson 

6. Kafeeq has better eye sight than Muneer. Shameer has less sight than 
that of Sudheer. Sudheer doesn't have sight as that of Rafeeq. Who 
among these have more eye sight ? 

A. Sudheer B. Shameer C. Rafeeq D. Muneer 

7. If two persons have completed a job within 10 days, what amount of 
job can one do in one day? 

8. If the sound of a gunfire takes 2 minutes to reach from place A to place 
B, how much time the sounds of five gunfire will take to reach from 
place A to B? 

A. 10 minutes B. 2 minutes C. 4 minutes D. 5 minutes 

9. Sharmila is younger than Mala. Kunjan and Nanda are of the same 
age. Sudheesh is younger than Nanda and older than Sharmila. Mala 
is not as old as Sudheesh. Then who is the oldest one? 

A. Sudheesh B. Mala C. Sharmila D. Kunjan 

10. There are 70 students in a queue for remitting the fees. If the place of 
Mohan is 54th from the Window how many students are there behitlri 
Mohanan? . 

11. If South-West is North, what will be the North-East? 

A. West B. South west C. East west D. South 



12. A is the son of B. B and C are sisters. D is the mother of C and E is the 
son of D. Then, which is right among the following? 

A. E is the uncle of A 
B. C and E are brother and sister 
C. C is the g;andmother of A 
D. A and E are brothers. 

13. There are 80 employees in a company in which 114 of them have a car - 
112 of them have scooter and 1/10 of them have both car and scooter. 
Then how many of them are there without a car or scooter? 

14. In a class having a strength of 51 students, the rank of Akhil is 21st. 
When counted from the least ranked student, what will be the rank of 
Akhil? 

15. A person started his journey from the place, X. After walking 4 miles 
towards east he turned left and again walked 5 miles. Then he turned 
left and walked two miles. Then, to which direction he is walking ,now? 

A. North B. West C. East D. South 

16. F is the brother of A and C is the daughter of A. K is the sister of F and 
G is the brother of C. Among them who is the uncle of 'G'. 

17. Jinu is two years elder than Vinu and have three times the age of 
If, the ;sum of the age of 3 persons is 27, what is the age of Jinu? 
A. 5 B. 3 C. 9 D. 10 

18. If the place of X, who is standing in a queue in front of a Maveli store, 
from the front is 22 and from the back is 28. Mow many persons are 
there in the queue? 
A. 49 ,. B. 52 C. 50 D. 54 



19. A is .taller. than B and B is shorter than X. X and Y are of the same 
length. If Z is taller than A, then who is the shortest one? 

20. If father of Syam is the son of Sajjay, what is the relationship ;between 
Syam and Sajjay. 

A. Son B. Grandson C. Brother D. Nephew. 



TEST - V - COMPREHENSION 

In this section, for every question, some statements are given. Four 
alternatives are given for every question as A, B, C and D. Read the 
statements carefully and find out the answers and mark it on the answer 
sheet provided. 

Exanrgle: 

Satheesh has two sons. A and B and two daughters C and D. Shyama 
has two children X and Y. Manoj has two children namely E and F and 

they are employed in a company. A and D are married. X married C and F 
married A. Manoj is the brother of Shyama. 

1. What is the relationship between X and E? 

A. Father and Son B. Brother and Sister 
C. Cousins D. Father and daughter 

1) W, X, Y and z are the members of a home. Among them W, X and Y 
are educated and W, Y and Z are honest. Y and Z are employed and 
W, X and Z have humility 

1. Who have education and honesty, but is not employed? 

2. Who is honest, educated and employed? 

3. Who is honest and employed but does not have education? 



4. Who has education and humility, yet not with honesty and 
employment 

5. Who doesn't have education, even if he is humble, honest i 1 1 \ ( 1  

employed. 

2) Dinesh has l a daughter namely A and two sons namely B and C. 
Shyam has two sons namely P and Q and a daughter R. P and C are 
married and they have two sons, M and N. Rohit is the father of both S 
and T. T and B are married and they have two daughters D and E atxi 
a son G. 

6. What is the relationship between Q and N 

A. Father B. Grandfather C. Uncle D. Son 

7. What is the relationship between Dinesh and E? 

A. Grandfather B. Uncle C. Father D. Son 

8. What is the relationship between M and R? 

A. Mother 13. Llaughter C.  Niccc I). Aunt 

9. What is the relationship between B and G? 

A. Daughter B. Mother C. Aunt D. Niece 

10. What is the relationship between E and S? 

A. Grandson B. Uncle C. Niece D. Father 



14. 6 PQ? = 108 

4) U, V, W, X,  Y and Z are the members of a home. One among them is a 
football player and another one, a chess player. The third person is a 
cricket player. U and X are unmarried women and they do not 
participate in any game. No women are engaged in playing football or 
in cricket. Z is the husband of a married couple. V, the brother of W is 

not a chess player or a cricket player Y, is the friend of 'V' and a cricket 
player. 

16. Who is the football player? 

17. Who is the chess player? 
A. U B. V C. W D. X 

18. Who is the wife of 'Z' ? 
A. W B. V C .  U D. Y 

19. Who are the ladies? 
A. UXV B. VYX C. XZY D. UVW 

20. Who are the gents? 
A. XUY B. UXV C. XYZ D. WXZ 
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DEPARTMENT OF EDUCATION 
UNIVERSlITY OF CALICUT 

GENERAL DATA SHEET 

Instructions: 

Read the questions given below carefully and write down the answers wherever 
necessary. Put a tick mark (4) ag-t the correct answer, where the answers are given. 

1. Name .................................................. 
............................................ 2. Boy/GirI 

........................... 3. School/ Institution 

4. Date ....................................... 
5. The informations about the family members can be indicated in the column given 

below from 1 to 9. Put a tick mark (4) in the necessary columns. 

:{ t[ 

M.A.. M.Sc., 
M.Ed., BL., 

B.Sc. (Engg), 
M.B.B.S.,B.Sc., 

(Tech), Ph.D. 
etc. 

7 

I f  any 
occupation, 
the name 

ofthe 
occupation 

8 

B.A., 
B.Sc., 

$.Corn. 
Eng. 

Dlploma 
etc. 

6 

Monthly 
Income 

9 

Members 

. Father 
(Guardian) 

Mother 

Pre 
University, 

Pre- 
Degree, 

TTC, Inter- 
mediate 

5 

Std. 
N to 
vu 

3 

Illiterate 

1 

Std. 
V111 
t o x  

4 

Std. I 
to N 

2 
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Never 

I 

3ccasionally Always 

! 

Interaction Patterns 

Participates in individual discussion 

Participates in group discussion 

Considers the opinions and ideas of others 

Participates in making group decisions 

Accept and abide group decisions 

Assumes responsibilities in carrying out group plans 

Assumes leadership at appropriate times 

No interaction 

Exchange of ideas and materials 

E 
0 

.m 
U 
U 
C: 
L 
C) 
.c, 
C .- 
C 
3 
0 
L 

C) 
U 
c 
M 

c 

--p 

SI.No 

1 

2 

3 

4 

5 

6 

7 

8 

1 

Considers the opinions and ideas of other groups 

Accept and abide the decisions ofother groups 

No interaction 

Exchange ideas and materials 

Communication 

Individual interaction 

Groupinteraction 

Interaction to the whole class 

Nointeraction 

Individual reward 

Group reward 

Whole class reward 

No reward 

= 0 
0 .- 
L 

Y m 
2 k 
Y *  

E .S 

e 
.- 2 
U 
C: 
L 
C) * 
c .- 
L 

2 
M .  

U 
m 

Y 

E 
C) 

P 
W 
c. 
V) 

2 

3 

4 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 


