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CHAPTER V 

SUMMARY, FINDINGS AND SUGGESTIONS 

This chapter deals with the summary of the various phases in 

the process of the present investigation, major findings of the study, 

educational implications and suggestions for further study. 

5.1 STUDY IN RETROSPECT 

The present study as stated earlier was intended to examine 

whether Classroom Learning Environment and select five affective variables 

have differential influence on Achievement in Physical Science of boys and 

girls in Single-sex and Coeducational secondary schools. The study was 

hence stated as "CLASSROOM LEARNING ENVIRONMENT AND SELECT 

AFFECTIVE VARIABLES IN RELATION TO ACHIEVEMENT IN PHYSICAL 

SCIENCE OF STUDENTS OF SINGLE - SEX AND COEDUCATIONAL 

SECONDARY SCHOOLS" 

5.2 VARIABLES OF THE STUDY 

The variables selected for the study were the following: 

5.2.1 Independent Variables 

Classroom Learning Environment, Achievement Motivation, 

Self-Esteem, Attitude towards Science and Attitude towards Academic Work 

were treated as independent variables. 

5.2.2 Criterion Variables 

Achievement in Physics, Achievement in Chemistry and 

Achievement in Physical Science (total) were treated as criterion variables. 

5.2.3 Basal Variables 

In this study Sex and School type based on sex enrolment 

(Single-sex and Coeducational schools) were treated as basal variables. 
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5.3 OBJECTIVES 

The present study was designed with the following objectives: 

(i) To study the main effect of each of the five select independent 

variables on Achievement in Physics of boys and girls of Single - Sex 

and Coeducational secondary schools. 

(ii) To study the interaction effect of each of the five select independent 

variables, Sex and School type on Achievement in Physics. 

(iii) To study the main effect of each of the five select independent 

variables on Achievement in Chemistry of boys and girls of Single - 

sex and Coeducational secondary schools. 

(iv) To study the interaction effect of each of the five select independent 

variables, Sex and School type on Achievement in Chemistry. 

(v) To study the main effect of each of the five select independent 

variables on Achievement in Physical Science (total) of boys and girls 

of Single - sex and Coeducational secondary schools. 

(vi) To study the interaction effect of each of the five select independent 

variables, Sex and School type on Achievement in Physical Science 

(total). 

(vii) To predict High -; Average -; and Low-Achievers in Physics using 

the variables Sex of the subjects, Type of institutions based on sex 

enrolment and five select independent variables. 

(viii) To predict High -; Average -; and Low-Achievers in Chemistry using 

the variables Sex of subjects, Type of institutions based on sex 

enrolment and five select independent variables. 

(ix) To predict High -; Average -; and Low - Achievers in Physical 

Science using the variables Sex of subjects, Type of institutions 

based on sex enrolment and five select independent variables. 
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5.4 METHODOLOGY 

The methodology of the present investigation is described 

below: 

5.4.1 Sample 

The study was conducted on a sample of 946.students studying 

in class IX of the secondary schools of Thiruvananthapuram, Malappuram and 

Kozhikode districts of Kerala State. The sample for the study was selected 

using proportionate stratified sampling technique giving due representation to 

sex, locale, instructional efficiency and type of management of schools. 

5.4.2 Tools 

The tools used for collecting the needed data for the study were 

the following: 

i) Scale of Classroom Learning Environment (Usha and Suchitra, 2002) 

ii) Scale of Achievement Motivation (Pillai and Salim Kumar, 1994) 

iii) Self-Esteem Inventory (Battle, 2000) 

iv) Scale of Attitude towards Science (Pillai, K.S., 1980) 

v) Scale of Attitude towards Academic Work (Usha and Suchitra, 2002) 

vi) Test of Achievement in Physical Science (Usha and Suchitra, 2002) 

5.4.3 Statistical Techniques Used 

i) Three-way ANOVA with 3 x 2 x 2 factorial design 

ii) Scheffe Test of Multiple Comparison 

iii) Test of significance of difference between means 

iv) Discriminant Function Analysis (Tacqu, 1997). 
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5.5 MAJOR FINDINGS 

The major findings of the study are presented below. 

5.5.1 Main Effect of Each of the Five Select Independent 

Variables, Sex and School Type on Achievement in 

Physical Science 

5.5.1.1 Main Effect of Classroom Learning Environment, Sex and 

School type on Achievement in Physical Science 

No significant main effect of Classroom Learning Environment 

on Achievement in Physics, Chemistry and Physical Science (total) was 

noticed. But main effect of Sex on Achievement in Physics (F = 19.69) and 

Achievement in Physical Science (F = 11.86) and main effect of School type 

on Achievement in Physics (7.28), Achievement in Chemistry (23.47) and 

Achievement in Physical Science (17.01) were found to be significant. 

5.5.1.2 Main Effect of Achievement Motivation, Sex and School Type on 

Achievement in Physical Science 

No significant main effect of Achievement Motivation on 

Achievement in Physics, Chemistry and Physical Science (total) was noticed. 

But significant main effect of Sex on Achievement in Physics (F = 25.20) and 

Achievement in Physical Science (F = 13.70) and main effect of School type 

on Achievement in Physics (F = 7.69), Achievement in Chemistry (F = 26.49) 

and Achievement in Physical Science ( F  = 18.74) were found to exist. 

5.5.1.3 Main Effect of Self-Esteem, Sex and School Type on 

Achievement in Physical Science 

Significant main effect of Self-Esteem on Achievement in 

Physics ( F  = 12.83), Achievement in Chemistry (F =12.10) and Achievement 

in Physical Science (F = 14.83) was found to exist. The main effect of Sex on 

Achievement in Physics (F = 19.76) and Achievement in Physical Science 

(F = 10.82) and main effect of School type on Achievement in Physics 

(F = 8.33), Achievement in Chemistry (F = 26.82) and Achievement in 
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Physical Science (F = 19.53) were found to be significant well beyond 0.01 

level. 

5.5.1.4 Main Effect of Attitude towards Science, Sex and School Type 

on Achievement in Physical Science 

Significant main effect of Attitude towards Science on 

Achievement in Physics (F = 94.96), Chemistry (F = 64.75) and Physical 

Science (F = 96.69) was found to exist. The main effect of Sex on 

Achievement in Physics ( F  = 44.75), Chemistry (F = 12.1 9) and Physical 

Science (F = 31.48) and the main effect of School type on Achievement in 

Physics (F = 1 1 .50), Chemistry (F = 26.64) and Physical Science (F = 22.78) 

were found to be significant well beyond 0.01 level. 

5.5.1.5 Main Effect of Attitude towards Academic Work, Sex and 

School Type on Achievement in Physical science 

Significant main effect of Attitude towards Academic Work on 

Achievement in Physics (F = 28.81), Chemistry (F = 17.08) and Physical 

Science (F = 26.83) was found to exist. The main effect of Sex on 

Achievement in Physics (F = 30.77), Chemistry (F = 8.82) and Physical 

Science (F = 21.53) and main effect of School type on Achievement in 

Physics (F = 14.79), Chemistry (F = 30.67) and Physical Science (F = 26.60) 

were found to be significant well beyond 0.01 level. 

5.5.2 lnteraction Effect of Each of the Five Select Independent 

Variables, Sex and School Type on Achievement in 

Physical Science 

5.5.2.1 Interaction Effect of Classroom Learning Environment, Sex and 

School Type on Achievement in Physical Science 

(i) The first order interaction of Classroom Learning Environment x Sex 

on Achievement in Physics, Chemistry and Physical Science was 

found to be not significant. 
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(ii) The first order interaction of Classroom Learning Environment x 

School type was found to be significant on Achievement in Physics 

only (F = 3.28; p < 0.05). 

(iii) The first order interaction of Sex x School type on Achievement in 

Physics, Chemistry and Physical Science was found to be significant 

well beyond 0.01 level. 

(iv) The second order interaction of Classroom Learning Environment x 

Sex x School type on Achievement in Physics, Chemistry and 

Physical Science was found not significant even at 0.05 level. 

5.5.2.2 lnteraction Effect of Achievement Motivation, Sex and School 

Type on Achievement in Physical Science 

(i) The first order interaction of Achievement Motivation x Sex on 

Achievement in Physics, Chemistry and Physical Science was found 

to be not significant. 

(ii) The first order interaction of Achievement Motivation x School type on 

Achievement in Physics, Chemistry and Physical Science was found 

to be not significant. 

(iii) The first order interaction of Sex x School type on Achievement in 

Physics, Chemistry and Physical Science was found to be significant 

well beyond 0.01 level. 

(iv) The second order interaction of Achievement Motivation x Sex x 

School type on Achievement in Physics was found to be significant 

beyond 0.01 level (F = 5.55). No significant second order interaction 

effect on Achievement in Chemistry or Achievement in Physical 

Science was noticed. 

5.5.2.3 Interaction Effect of Self-Esteem, Sex and School Type on 

Achievement in Physical Science 

(i) No significant first order interaction effect of either Self-Esteem x Sex 

or Self-Esteem x School type on Achievement in Physics, Chemistry 
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and Physical Science was noticed: the obtained F-value being less 

than the critical limit. 

(ii) The first order interaction of Sex x School type on Achievement in 

Physics, Chemistry and Physical Science was found to be significant 

well beyond 0.01 level. 

(iii) No second order interaction (Self-Esteem x Sex x School type) on 

Achievement in Physics, Chemistry and Physical Science was noticed. 

5.5.2.4 lnteraction Effect of Attitude towards Science, Sex and School 

Type on Achievement in Physical Science 

(i) No significant first order interaction effect of either Attitude towards 

Science x Sex or Attitude towards Science x School type on 

Achievement in Physics, Chemistry and Physical Science was noticed: 

the obtained F-value being less than the critical limit. 

(ii) The first order interaction of Sex x School type on Achievement in 

Physics, Chemistry and Physical Science was found to be significant 

well beyond 0.01 level. 

(iii) The second order interaction of Attitude towards Science x Sex x 

School type on Achievement in Physics, Chemistry and Physical 

Science was found to be significant at 0.05 level. 

5.5.2.5 lnteraction Effect of Attitude towards Academic Work, Sex and 

School type on Achievement in Physical Science 

(i) No significant first order interaction effect of either Attitude towards 

Academic Work x Sex or Attitude towards Academic Work x School 

type on Achievement in Physics, Chemistry and Physical Science was 

noticed: the obtained F-value being less than the critical limit. 

(ii) The first order interaction of Sex x School type on Achievement in 

Physics, Chemistry and Physical Science was found to be significant 

well beyond 0.01 level. 
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(iii) No second order interaction (Attitude towards Academic Work x Sex x 

School type) on Achievement in Physics, Chemistry and Physical 

Science was noticed. 

5.5.3 Group Differences in Achievement in Physical Science 

Group difference in Achievement in Physical Science was 

studied wherever significant effect of those independent variables on 

Achievement in Physical Science [Achievement in Physics, Chemistry and 

Physical science (total)] were noticed. Of the five independent variables, 

three variables, namely, Self-Esteem, Attitude towards Science and Attitude 

towards Academic Work were found to have significant main effect on 

Achievement in Physics, Achievement in Chemistry and Achievement in 

Physical Science. Moreover, significant first order interaction of Sex x School 

type on Achievement in Physics, Chemistry and Physical Science were also 

noticed. Hence, Mean Difference in Achievement in Physical Science was 

studied for (i) Groups formed on the basis of Self-Esteem, Attitude towards 

Science and Attitude towards Academic Work and (ii) Groups formed on the 

basis of Sex, School type and each of the five select independent variables. 

The findings are summarised and presented below: 

1. Difference in Achievement in Physical Science among High - ; 
Average - ; and Low - Self-Esteem Groups 

Results of multiple comparison using Scheffe test of three 

identical groups formed on the basis of Self-Esteem of the subjects (boys, 

girls, single-sex schools, coeducational schools and total sample) with respect 

to mean Achievement in Physics, Chemistry and Physical Science reveal the 

following: 
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Criterion 

Variables 

Achievement 
in 

Physics 

Achievement 
in 

Chemistry 

S - Significant at 0.05 level ASE - Average-Self-Esteem Group 

H. S - Significant at 0.01 LSE - Low - Self-Esteem Group 

Achievement 
in 

Physical 
Science 

It is revealed from the summary of results that significant mean 

Group pairs 

HSE - ASE 

HSE - LSE 

ASE - LSE 

HSE - ASE 

HSE - LSE 

ASE - LSE 

difference exist in eight out of fifteen comparisons in Achievement in Physics, 

Note: N.S - Not Significant HSE - High - Self-Esteem Group 

HSE - ASE 

HSE - LSE 

ASE - LSE 

ten out of fifteen comparisons in Achievement in Chemistty and ten out of 

Level of Significance of F-value 

fifteen in Achievement in Physical Science. Here, extreme groups (HSE - 

H.S 

H.S 

N.S 

LSE) show significant difference in all the fifteen comparisons. 

Total 

H.S 

H.S 

N.S 

H.S 

H.S 

N.S 

2. Difference in Achievement in Physical among Favourable - ; 

Coeducational 

N.S 

H.S 

N.S 

S 

H.S 

N.S 

Boys 

H.S 

H.S 

N.S 

H.S 

H.S 

N.S 

S 

H.S 

N.S 

Moderately Favourable - ; and Less - Favourable - Attitude towards 

Science Groups 

Girls 

N.S 

H.S 

N.S 

H.S 

H.S 

N.S 

H.S 

H.S 

N.S 

Results of the Scheffe test of multiple comparison with regard to 

Single-sex 

H.S 

H.S 

N.S 

H.S 

H.S 

N.S 

mean Achievement in Physics, Chemistry and Physical Science of students 

S 

H.S 

N.S 

grouped on the basis of Attitude towards Science (three levels) in the total 

H.S 

H. S 

N.S 

sample and four sub samples are presented below: 
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Criterion 

Variables 
I I I I I I 

Group pairs 

Achievement 
in 

I F-ATS - M-ATS I H.S I H.S I H.S I H.S I H.S 

H.S I F-ATS-M-ATS I H.S I H.S I H.S 

Physics 

Level of Significance of F-value 

H.S 

F-ATS - L-ATS 

M-ATS - L-ATS 

Achievement 
in 

I F-ATS - M-ATS I H.S I H.S I H.S I H.S I H.S 
Achievement 

Total 

H.S 

Chemistry 

Coeducational Boys 

H.S 

F-ATS - L-ATS 

I I I I I I 

Note: S - Significant at 0.05 level 

H.S 

M-ATS - L-ATS 

in 
Physical 
Science 

H. S - Significant at 0.0 level 

Girls 

H.S 

H.S 

F-A TS - Favourable - Attitude to wards Science Group 

Single-sex 

H. S 

H.S 

F-ATS - L-ATS 

M-ATS-L-ATS 

M-A TS - Moderately - Favourable Attitude towards Science Group 

S 

H.S 

L-A TS - Less-Fa voura ble Attitude to wards Science Group 

H.S 

H.S 

H.S 

H.S 

The results reveal that all the forty-five group pair comparisons 

H.S 

H.S 

H.S 

are found to be significantly different in the mean scores. 

H.S 

H.S 

H.S 

H.S 

3. Difference in Achievement in Physical Science among Favourable - ; 

H.S 

Moderately - Favourable - ; and Less - Favourable Attitude towards 

H.S 

H.S 

H.S 

H. S 

Academic Works Groups 

H.S 

Results of multiple comparison using Scheffe test of three 

H. S 

H. S 

identical groups formed on the basis of Attitude towards Academic Work of 

H. S 

H.S 

the subjects (boys, girls, single-sex schools, coeducational schools and total 

sample) with respect to mean Achievement in Physics, Chemistry and 

Physical Science are presented below. 
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Note: N.S - Not Significant; S - Significant at 0.05 level 

H.S -Significantat0.0level 

F-A TA - Favourable - Attitude to wards Academic Work Group 

M-A TA - Moderately - Favourable Attitude towards Academic Work Group 

L-A TA - Less-Favourable Attitude towards Academic Work Group 

The results reveal that ten out of fifteen group-pair comparisons 

show significant mean difference in Achievement in Physics, thirteen out of 

fifteen show significant mean difference in Achievement in Chemistry and 

eleven out of fifteen show significant mean difference in Achievement in 

Physical Science. Extreme group-pairs (F-ATA - L-ATA) show significant 

difference in all the fifteen comparisons. 

4. Difference in Mean Scores of Achievement in Physical Science 

between Boys and Girls of Single-sex Schools 

Results obtained for the test of significant difference between 

mean Achievement in Physical Science of boys and girls of three-levels of 

independent variables in Single-sex schools are presented below: 

Criterion 

Variables 

Achievement 
in 

Physics 

Achievement 
in 

Chemistry 

Achievement 
in 

Physical 
Science 

Group pairs 

F-ATA-M-ATA 

F-ATA - L-ATA 

M-ATA - L-ATA 

F-ATA - M-ATA 

F-ATA - L-ATA 

M-ATA-L-ATA 

F-ATA - M-ATA 

F-ATA - L-ATA 

M-ATA - L-ATA 

Level of Significance of F-value 

Total 

N.S 

H.S 

H.S 

H.S 

H.S 

H.S 

N.S 

H.S 

H.S 

Coeducational 

N.S 

H.S 

H.S 

H.S 

H.S 

H.S 

S 

H.S 

H.S 

Single-sex 

N.S 

H.S 

H.S 

N.S 

H.S 

H.S 

N.S 

H.S 

H.S 

Boys 

N.S 

H.S 

H.S 

H.S 

H.S 

H.S 

N.S 

H.S 

H.S 

Girls 

N.S 

H.S 

H.S 

N.S 

H.S 

H.S 

N.S 

H.S 

H.S 
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I Classroom I L - CLE I s I s I s 

SI.No. 

Achievement 
Motivation (AM) A -AM H.S H.S H.S 

1. 

Variables Group 
Pairs 

Sex difference in mean scores 
Level of significance of t-value 

F - CLE H.S H.S H.S 

Learning 
Environment 

3. 

H-SE I H.S 

L - Less - Favourable /Low; M - Moderately - Favourable; H - High 

Achievement 
in Physical 

science 

Achievement 
in Physics 

M - CLE 

Self-Esteem 
(SE) 

4. 

5' 

A - Average; F - Favourable 

Achievement 
in Chemistry 

H.S 

The results reveal that significant sex difference exist in all the 

H.S 

H-AM 

L-SE 

A-SE 

H.S 

Note: N . S - Not Significant; S - Significant at 0.05 level; 

Attitude 
towards 

Science (ATS) 

Attitude 
towards 

Academic Work 
(ATA) 

fifteen comparisons in Achievement in Physics, Achievement in Chemistry 

and Achievement in Physical Science. High means are associated with boys. 

H.S 

S 

H.S 

H.S 

L - ATS 

M - ATS 

- ATS 

L - ATA 

M - ATA 

F-ATA 

5. Difference in Mean Scores of Achievement in Physical Science 

H.S 

between Boys and Girls of Coeducational Schools 

H.S 

S 

H.S 

H.S 

H.S 

H.S 

H.S 

H.S 

H.S 

Results obtained for the test of significant difference between 

H.S 

H.S 

H.S 

mean Achievement in Physical Science of boys and girls of three levels of 

H.S 

H.S 

H.S 

H.S 

H.S 

H.S 

independent variables in Coeducational schools are presented below. 

H.S 

H.S 

H.S 

H.S 

H.S 

H.S 
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Note: N .S - Not Significant; S - Significant at 0.05 level 

H. S - Significant at 0.0 level 

L - Less - Favourable /Low; M - Moderately - Favourable; H - High 

A - Average; F - Favourable 

SI.No. 

1. 

2' 

3. 

4. 

The results reveal that significant sex difference exists in eleven 

out of fifteen comparisons in Achievement in Chemistry: High means being 

associated with girls. 

But for Achievement in Physics, only in two out of fifteen 

comparisons and for Achievement in Physical Science, four out of fifteen 

comparisons show significant difference. 

Variables 

Classroom 
Learning 

Environment 
W E )  

Achievement 
Motivation (AM) 

Self-Esteem 
(SE) 

Attitude 
towards 

Science (ATS) 

Attitude 
towards 

Academic Work 
(ATA) 

Group 
Pairs 

L - CLE 

M - CLE 

F - CLE 

L - A M  

A - A M  

H - A M  

L - SE 

A - S E  

H - S E  

L - ATS 

M - ATS 

F - ATS 

L - ATA 

. M - ATA 

F-ATA 

Sex difference in mean scores 
of t-value 

Achievement 
in 

science 

H.S 

N.S 

N.S 

H.S 

N.S 

N.S 

N.S 

N.S 

N.S 

S 

N.S 

S 

N.S 

N.S 

N.S 

Level of 

Achievement 
in Physics 

N.S 

N.S 

N.S 

S 

N.S 

N.S 

N.S 

N.S 

N.S 

S 

N.S 

N.S 

N.S 

N.S 

N.S 

significance 

Achievement 
in Chemistry 

H.S 

S - 

N.S 

H. S 

H.S 

N.S 

H.S 

S 

H.S 

N.S 

S 

H.S 

N.S 

S 

S 
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6. Difference in Mean Scores of Achievement in Physical Science 

between Boys of Single-sex Schools and Coeducational Schools 

The mean scores of Achievement in Physical Science of boys of 

three levels of independent variables in Single-sex schools and Coeducational 

H. S - Significant at 0.0 level 

schools were compared. The results are summarised below: 

L - Less - Favourable /Low; M - Moderately - Favourable; H - High 

A - Average; F - Favourable 

SI.No. 

1. 

*' 

3. 

4. 

5' 

Note: 

The results reveal that only five out of fifteen comparisons for 

Group 
Pairs 

L - CLE 

M - CLE 

F - CLE 

L -AM 

A-AM 

H-AM 

L -SE 

A-SE 

H -SE  

L - ATS 

M - ATS 

- ATS 

L - ATA 

M - ATA 

F-ATA 
Significant; S - 

Variables 

Classroom 
Learning 

Environment 
W E )  

Achievement 
Motivation (AM) 

Self-Esteem 
(SE) 

Attitude 
towards 

Science (ATS) 

Attitude 
towards 

Academic Work 
(AT4  

N.S - Not 

Achievement in Physics; two out of fifteen comparisons in Achievement in 

Chemistry and four out of fifteen comparisons in Achievement in Physical 

School type difference in mean 
scores of boys 

Level of 

Achievement 
in Physics 

S 

S 

N.S 

H.S 

H.S 

N.S 

N.S 

N.S 

N.S 

N.S 

N.S 

S 

N.S 

N. S 

N.S 

Significant at 

significance 

Achievement 
in Chemistry 

S 

N.S 

N.S 

N.S 

H. S 

N. S 

N.S 

N.S 

N.S 

N.S 

N.S 

N.S 

N.S 

N. S 

N.S 

0.05 level 

of t-value 
Achievement 
in 

science 

S 

N.S 

N.S 

N.S 

H.S 

N.S 

N.S 

N.S 

S 

N.S 

N.S 

S 

N.S 

N.S 

N.S 
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Science were found to be significant. High means are seen associated with 

boys of Single-sex schools. 

7. Difference in Mean Scores of Achievement in Physical Science 

between Girls of Single-sex Schools and Coeducational Schools 

The mean scores of Achievement in Physical Science of girls of 

three levels of independent variables of Single-sex schools and 

L - Less - Favourable / Low; M - Moderately - Favourable; H - High 

Coeducational schools were compared. The results are summarised below. 

A - Average; F - Favourable 

SI.No. 

A .  

2' 

3. 

4. 

5' 

Note: 

Variables 

Classroom 
Learning 

Environment 
W E )  

Achievement 
Motivation (AM) 

Self-Esteem 
(SE) 

Attitude 
towards 

Science (ATS) 

Attitude 
towards 

Academic Work 
(ATA) 

N .S - Not 

Group 
Pairs 

L - CLE 

M - CLE 

F - CLE 

L - A M  

A - A M  

H - A M  

L - S E  

A - S E  

H - S E  

L-ATS 

M-ATS 

' - A TS 

L-ATA 

. M-ATA 

F-ATA 
Significant; S - 

School type difference in mean 
scores of girls 

Level of 

Achievement 
in Physics 

N.S 

H.S 

H.S 

H.S 

H.S 

H.S 

H.S 

H.S 

S 

S 

H.S 

H.S 

S 

H.S 

H.S 

Significant at 

significance 

Achievement 
in Chemistry 

H.S 

H. S 

H.S 

H. S 

H.S 

H.S 

H.S 

H.S 

H.S 

H.S 

H.S 

H.S 

H.S 

H.S 

H.S 

0.05 level 

of t-value 
Achievement 

in Physical 
science 

S 

H.S 

H. S 

H.S 

H.S 

H.S 

H.S 

H.S 

H.S 

H.S 

H.S 

H.S 

H.S 

H.S 

H.S 
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The results obtained show that in Achievement in Physics 

fourteen out of fifteen comparisons, and in both Achievement in Chemistry 

and Achievement in Physical Science, all the comparisons were found to be 

significant. High means are seen associated with girls of Coeducational 

schools. 

5.5.4 Effectiveness of the Significant Predictors in Predicting ' 

Group Membership Namely Low - ; Average -; and High - 
Achievers in Physical Science 

Effectiveness of seven predictors namely, Classroom Learning 

Environment, Achievement Motivation, Self-Esteem, Attitude towards 

Science, Attitude towards Academic Work, Sex and School type in predicting 

group membership such as Low - ; Average - ; and High - Achievers in 

Physics, Chemistry and Physical Science were estimated using Discriminant 

Function Analysis by direct method. The results are summarised and 

presented below. 

5.5.4.1 Efficiency of Predicting Group Membership of Low - ; Average -; 

and High Achievers in Physics 

The major findings are: 

1. The two discriminant functions in terms of standardised discriminant 

functions for the seven significant predictors namely, 

Dl - - -0.18 Z1 + 0.25 Z 2 - 0.25 Z3 + 0.84 Z4 

+ 0.24 Z5 - 0.39 z6 + 0.35 Z7 and 

D2 - - -0.03 Z1 - 0.1 1 Z2 + 0.37 Z3 - 0.55 Z4 

+ 0.70 Z5 - 0.53 Zs+ 0.31 Z7 

are effective enough to discriminate significantly with the three groups of 

differential achievements with a success rate of 53.28 per cent for correct 

classification. 

2. The coefficient of effectiveness of First functions for discriminating High - 

Achievers from Average - ; and Low - Achievers in Physics is 95.40 and 
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the coefficient of effectiveness of Function -2 for discriminating Low - 

Achievers from Average - ; and High - Achievers in Physics is 4.60. 

5.5.4.2 Efficiency of Predicting Group Membership of Low - ; Average -; 

and High Achievers in Chemistry 

The major findings are: 

1. The two discriminant functions in terms of standardised discriminant 

functions for the seven significant predictors namely 

D 1 
- - -0.03 Z1 + 0.17 Z 2  - 0.21 Z3 + 0.88 Z4 

+ 0.15 Z5-0.14Z6+ 0.42 Z7 and 

D2 - - 0.28 Z1 + 0.09 Z2 + 0.49 Z3 + 0.05 & 

+ 0.06 Z.5 - 0.47 Z6 - 0.43 Z7 

are efficient enough to discriminate significantly the three groups of 

differential achievers with a success rate of 53.28 per cent for correct 

classification. 

2. The coefficient of effectiveness of the First function for discriminating High 

- Achievers from Average - and Low - Achievers in Chemistry is 94.65 

and the coefficient of effectiveness of Function 2 for discriminating Low - 

Achievers from Average - and High - Achievers in Chemistry is 5.35. 

5.5.4.3 Efficiency of Predicting Group Membership of Low - ; Average -; 

and High Achievers in Physical Science 

The major findings are: 

(1) The two discriminant functions in terms of standardised discriminant 

functions for the seven significant predictors namely, 

D 1 
- - -0.1 1 Z1 + 0.28 Z 2 - 0.27 Z3 + 0.86 Z4 

+ 0.19 Z5 - 0.28 Z6 + 0.32 Z7 

D2 - - 0.04 Z1 - 0.1 8 Z2 - 0.51 Z3 + 0.17 24 

-0.12 z 5 +  0.69Z6+ 0.182, 

are efficient enough to discriminate significantly the three groups of 

differential achievers with a success rate of 52.43 per cent for correct 

classification. 
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(2) The coefficient of effectiveness of the First function for discriminating High 

- Achievers from Average - and Low - Achievers in Physical Science is 

94.37 and the coefficient of effectiveness of Function 2 for discriminating 

Low - Achievers from Average - ; and High - Achievers in Physical 

Science is 5.63. 

5.6 TENABILITY OF HYPOTHESES 

The tenability of the nine hypotheses set for the study was 

examined in the light of the findings. The study showed that most of the 

hypotheses set for the study are substantiated. 

Hypothesis (i) assumed that "the main effect of each of the five 

select independent variables namely, Classroom Learning Environment; 

Achievement Motivation; Self-Esteem; Attitude towards Science and Attitude 

towards Academic Work and Sex and School type on Achievement in Physics 

of secondary school students will be significant". This hypothesis is mostly 

substantiated in view of the fact that three out of the five independent 

variables selected, Sex of the subjects and School type based on sex 

enrolment have significant main effect on Achievement in Physics. 

Hypothesis (ii) assumed that "the interaction effect of each of 

the five independent variables Sex and School type on Achievement in 

Physics will be significant". This hypothesis is only partially substantiated by 

the study. Of the five three-way ANOVA computed, significant first order 

interaction on Achievement in Physics was found for all the Sex x School type 

interactions and Classroom Learning Environment x Sex interaction. Second 

order interaction of Achievement Motivation x Sex x School type was also 

found to be significant. All other first order and second order interactions are 

not significant. 

Hypothesis (iii) assumed that "The main effect of each of the 

five select independent variables namely, Classroom Learning Environment; 

Achievement Motivation; Self-Esteem; Attitude towards Science and Attitude 

towards Academic Work and Sex and School type on Achievement in 
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Chemistry of secondary school students will be significant". This hypothesis 

is mostly substantiated. Three out of five independent variables selected and 

School type have significant main effect on Achievement in Chemistry. 

Besides, Sex of the subjects have independent effect on Achievement in two 

out of five ANOVA computed. 

Hypothesis (iv) assumed that "the interaction effect of each of 

the five independent variables, Sex and School type on ~chievement in 

Chemistry will be significant". This hypothesis is substantiated only to a low 

extent. Of the five three-way ANOVA computed, first order interaction was 

found to be significant only for all the five Sex x School type interactions. 

Second order interaction of Attitude towards Science x Sex x School type was 

found to be significant. All other ten first order interactions and four second 

order interactions do not have significant effect on Achievement in Chemistry. 

Hypothesis (v) assumed that "the main effect of five select 

independent variables namely, Classroom Learning Environment; 

Achievement Motivation; Self-Esteem; Attitude towards Science; and Attitude 

towards Academic Work and Sex and School type on Achievement in 

Physical Science (total) of secondary school students will be significant1'. This 

hypothesis is mostly substantiated in view of the fact that three out of five 

independent variables selected, Sex of the subjects and School type have 

significant main effect on Achievement in Physical Science. 

Hypothesis (vi) assumed that "the interaction effect of each of 

the five independent variables, Sex and School type on Achievement in 

Physical Science (total) will be significant". This hypothesis is substantiated 

only to a low extent. Of the five three-way ANOVA computed, first order 

interaction was found to be significant only for all the five Sex x School type 

interactions. Second order interaction of Attitude towards Science x Sex x 

School type was found to be significant. All other ten first order interactions 

and four second order interactions do not have significant effect on 

Achievement in Physical Science. 
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Hypothesis (vii) assumed that "High -; Average -; and b v -  

Achievers in Physics can be significantly discriminated by means of select set 

of independent variables namely, Sex, School type, Classroom Learning 

Environment, Achievement Motivation, Self-Esteem, Attitude towards Science 

and Attitude towards Academic WorK'. This hypothesis is substantiated to a 

great extent. Two discriminant functions were formulated using seven 

predictor variables. These two functions were found to be efficient enough to 

discriminate significantly High - ; Average - ; and Low - Achievers in Physics 

with a success rate of 53.28 per cent for correct classification. 

Hypothesis (viii) assumed that "High -; Average -; and Low - 

Achievers in Chemistry can be significantly discriminated by means of select 

set of independent variables namely, Sex, School type, Classroom Learning 

Environment, Achievement Motivation, Self-Esteem, Attitude towards Science 

and Attitude towards Academic WorK'. This hypothesis is substantiated to a 

great extent. Two discriminant functions were formulated using seven 

predictor variables. These two functions were found to be efficient enough to 

discriminate significantly High - ; Average - ; and Low - Achievers in 

Chemistry with a success rate of 53.28 per cent for correct classification. 

Hypothesis (ix) assumed that "High -; Average -; and Low - 

Achievers in Physical Science can be significantly discriminated by means of 

select set of independent variables namely, Sex, School type, Classroom 

Learning Environment, Achievement Motivation, Self-Esteem, Attitude 

towards Science and Attitude towards Academic WorK'. This hypothesis is 

substantiated to a great extent. Two discriminant functions were formulated 

using seven predictor variables. These two functions were found to be 

efficient enough to discriminate significantly High -; Average -; and Low - 

Achievers in Physical Science with a success rate of 52.43 per cent for 

correct classification. 
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5.7 SUGGESTIONS FOR IMPROVING EDUCATIONAL PRACTICE 

The present study has helped to locate those variables from 

among the select variables which have significant single and joint effect on 

Achievement in Physical Science. The variables which have main effect on 

Achievement in Physics, Chemistry and Physical Science are: (i) self-~steem, 

(ii) Attitude towards Science and (iii) Attitude towards Academic Work. In 

order to explore differential effect of the School type based on sex enrolment, 

Sex of the subjects along with the select variables on Achievement in Physical 

Science, three-way ANOVA were computed. The combined effect of Sex and 

School type on Achievement in Physics, Chemistry and Physical Science was 

found to be very prominent. The combined effect of Attitude towards Science, 

Sex and School type on Achievement in Physical Science was also worth 

mentioning here in this study. Based upon these findings, differences in 

Achievement in Physical Science of comparable groups categorised on the 

basis of differing levels of each of the independent variables, Sex and School 

type were attempted. The results of these group-pair comparisons reveal that 

(i) The total sample and sub samples (boys, girls, students of Single-sex and 

Coeducational schools) of three nearly identical levels of Self-Esteem, 

Attitude towards Science and Attitude towards Academic Work differ 

significantly in Achievement in Physics, Chemistry and Physical Science. 

Similarly, consistent sex - difference in achievement were noticed in Single - 

sex schools. High means are associated with boys. In Coeducational 

schools, significant sex - difference were noticed only in a few cases, 

especially in Achievement in Chemistry. When School type differences in 

mean achievement in Physical Science were examined, performance of boys 

is almost similar whereas girls' performance in science is seen superior in 

Coeducational schools. It is worthwhile to consider how the findings of the 

study will affect the existing educational practice in relation to Achievement in 

Physical Science teaching at the school level. The following are some of the 

guidelines suggested: 
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(1) Since extreme group pairs namely High - Self-Esteem - Low - self- 

Esteem Groups, Favourable - Attitude towards Science - Less 

Favourable - Attitude towards Science Groups and Favourable - 

Attitude towards Academic Work - Less Favourable - Attitude towards 

Academic Work Groups significantly differ in Achievement in Physical 

Science in the total sample, Boys, Girls, Single-sex schools and 

Coeducational Schools and total sample, special programme may be 

arranged to boost their Self-Esteem and to create favourable attitudes. 

In classroom settings, sex-stereotype learning tasks and learning 

patterns may be avoided. Classroom environment may be made more 

comfortable and gratifying for both boys and girls in Coeducational 

setting, appropriate learning styles can be provided for developing 

positive Self-Esteem. 

(2) The study reveal that sex-difference in Achievement in Physical 

Science exist in favour of boys in Single-sex schools. But boys and 

girls perform almost similar in Coeducational schools. Girls in 

Coeducational schools were found to perform better than girls in 

Single-sex schools. This result warrant for differential academic 

programmes for enhancing Achievement in Physical Science of boys 

and girls in Single-sex and Coeducational schools. Some of the 

programmes which can be considered useful are the following: 

Occasional single-sex programmes (all girls 1 all boys classes) can be 

provided in Coeducational schools which may be beneficial to boys. 

Innovative teaching such as the new models of teaching and utilising 

modern information technology can be adopted to ensure gender equity. 

(3) In order to minimise gender inequality, science learning activities may 

be directed to create positive attitude towards science and science 

learning tasks, to reduce science anxiety especially in Physics 

learning anxiety, to avoid science gender stereotyping, to develop 

similar perceptions in science career expectations, to enhance indoor 
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as well as outdoor active participation in small group learning 

situations, to promote doing science and explorative activities, to 

rotate regularly managerial and leadership roles, to minimise gender 

biased classroom activities by teachers and the like. Encourage 

student participation in curricular and co-curricular activities but never 

demand achievement beyond their abilities which will hinder a 

favourable attitude towards science and academic work. Abundant 

opportunities for group work, group discussions and group study 

should be provided without any sex bias. A healthy and conducive 

environment of the classroom may enhance better learning. 

The select seven predictor variables namely, sex, school type, 

classroom learning environment, achievement motivation, self-esteem, 

attitude towards science and attitude towards academic work could 

discriminate between High-, Average- and Low-achievers in physics, 

chemistry and physical science. The two functions obtained in all the 

cases were efficient enough to discriminate significantly between 

High-, Average - and Low - achievers. So it is revealed that these 

seven variables could be used to identify a discriminant score (based 

on Fisher coefficient) which is helpful in classifying school pupils into 

High-; Average- and Low- achievers. Based on that proper 

teaching-learning strategies can be formulated. It is possible to adopt 

(i) models of teaching such as 'Direct Instructional Model1 in the class 

to help Low-achievers to attain mastery; (ii) need based programmes 

such as computer-assisted instruction, suitable teaching-learning 

packages, individualised modules of learning and the like. Based on 

these, proper academic and vocational guidance also have to be 

provided in the class. 
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5.8 SUGGESTIONS FOR FURTHER RESEARCH 

The findings of the present study can further be extended by 

future researchers on the lines suggested below. 

1. A factor comparison of students of single-sex and coeducational 

schools using a wide range of cognitive and affective variables can be 

attempted. 

2. Impact of school type, gender of the students and gender of the 

teachers on students' achievement and attitude towards science in 

secondary schools can be studied. 

3. A comparison of perceived classroom learning environment and 

preferred learning environment especially in science learning context 

in single-sex and coeducational schools can be studied. 

4. The study can be replicated using the component dimensions of 

classroom learning environment, achievement motivation and self- 

esteem. 

5. A longitudinal study of personality characteristics and career success 

of women received in coeducational and single-sex schooling may be 

attempted. 
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