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ABSTRACT

The benefit of “E-Content” is diminished by factors such as Gender stereotyping .Therefore, the study was an attempt 
to investigate the effect of Treatment, gender, and their interaction on Science Achievement by considering Pre Science 
Achievement as covariate. It was a Pre-test Post-test Control group Design. Using E-Content, the experimental group was 
taught eight science lessons, while the control group was taught without E-Content using Conventional teaching strategy. 
The study was guided by three objectives and three hypotheses. An 80-item multiple choice question type Achievement Test 
was constructed by the researcher and used for both pre-test and post-test. Validation of the Achievement Test was achieved 
against the criterion of Content Validity, and a reliability coefficient of 0.94 was realised using Split-Half methodology. Data 
collected were analysed using t-test and ANCOVA. Results showed that the E-Content has improved Science Achievement 
significantly higher in comparison to Conventional Strategy when groups are matched on Pre-Achievement in Science. 
Further, no significant effect of interaction between Treatment and Gender was found on Achievement in Science when Pre-
Achievement in Science was taken as covariate. Therefore, Gender may not be kept in mind while selecting the Strategy of 
Teaching Science when groups were matched with respect to Pre-Achievement in Science. The study therefore recommended 
continued use of E-Content in schools, and government with other stakeholders should provide more computers and train 
teachers to further enhance computer integration in classrooms.

INTRODUCTION
Today the raw material of our age is information. We use it 
to create products like newspapers, books, plans, web sites, 
computer software etc. The process of teaching and learn-
ing in the Information Age will be geared to developing the 
learner’s skills of seeking, sorting, shaping and showing in-
formation. A successful e-learning model will require quality 
information sources, well-developed information skills and ef-
fective learning tasks. Our achievements to date are in devel-
oping infrastructure and teaching skills. The next step will be 
in building electronic libraries of E-content and ensuring that 
students are taught the range of skills associated with using 
information as a raw material.

The main emphasis to ICT developments over the last few 
years has necessarily been based on the provision of ICT 
resources, networking and Internet connections. In recent 
times, emphasis has been placed on the training needs of 
teachers in using ICT. Current school developments in using 
Broadband technology will mean that schools will have more 
speedy access to the Internet. 

Another component and a potentially limiting factor on some 
schools’ current ICT work across subjects is the extent to 
which the school can make available digital curriculum con-
tent and online course materials. Historically, computers in 
ICT rooms are typically set up to provide information tools 
like word processor and spreadsheet applications, but usually 
offered relatively few electronic sources relevant to a given 
subject. This would be analogous to going into a library and 
finding a photocopier and a pair of scissors, but no books. 

Becta (The British Educational Communications and Technol-
ogy Agency) suggests that school development plans should 
address how the school will:”ensure that the infrastructure 
enables staff to access valuable content – the information and 
resources for teaching and administration, including tools for 
planning, assessment and recording as well as productivity 

tools and curriculum materials.”	  

The next key area for development of ICT in schools will be 
the development and use of digital learning resources, or ‘E-
content’. E-content has a major contribution to all aspects of 
teaching and learning:

•	 E-content can make a significant contribution to teach-
ing and learning across all subjects and ages, inside and 
outside the curriculum;

•	 E-content can provide opportunities to engage and moti-
vate children and young people and meet their individual 
learning needs;

•	 E-content can help link school and home by providing ac-
cess to teaching and learning materials, and to assess-
ment and attendance data, from home;

•	 E-content can enable schools to share information and 
good practice in networked learning communities;

According to Yusuf and Afolabi (2010) CAI has been found 
to enhance students’ performance than conventional method. 
Similarly, Nimavathi, V. and Gnanadevan, R. (2008) found 
that a Multimedia Program is effective in improving students’ 
understanding of academic material. In addition, these find-
ings are consistent with Jayaraman, S. (2006), who found 
that the computer based Multimedia Learning Packages were 
effective on performance and behavioural outcomes of stu-
dents of different age groups.

 The E-Content Strategy has promoted learning because it 
encourages students to take an active role in the learning 
process and have better control over their education. How-
ever, the overall value of E-Content in schools depends on: 
level of education; cost; availability of support, maintenance, 
and software; suitability and availability of curriculum; national 
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E-Content strategy and commitment.

 Full potential of E-Content in assisting or managing instruc-
tion are yet to be exploited in India. Many factors have been 
identified as controlling factors to the effectiveness of E-Con-
tent use in schools. Among these are intelligence, learning 
style, self-confidence and gender. Studies have shown rela-
tionship between sex and achievement level. 

According to the study carried out by Rose, A. and Stella, 
V. (1992) who conducted the study regarding effectiveness 
of Computer Assisted Instruction, concluded that there was 
no relationship between the post treatment scores and the 
variables ‘sex’, and ‘achievement level’. Yusuf and Afolabi 
(2010) concluded that gender has no influence in the aca-
demic performance of male and female students exposed to 
CAI either individually or co-operatively. This study therefore 
investigated not only the effect of gender and its interaction 
on the achievement of students in science but also the rela-
tive effectiveness of E-Content strategy in comparison to con-
ventional strategy.

OBJECTIVES of the study 
1.	 To compare mean scores of Science achievement at pre 

and post stages of the E-content Group.

2.	 To compare the adjusted mean scores on Science 
Achievement of the E-Content Group and Conventional 
Strategy Group by considering Pre Science Achievement 
as covariate.

3.	 To study the effect of Treatment, Gender and their inter-
action on Science Achievement by considering Pre Sci-
ence Achievement as covariate.

HYPOTHESES 
1.	 There is no significant difference between mean scores of 

Science achievement at pre and post stages of the devel-
oped E-Content Group.

2.	 There is no significant difference between adjusted mean 
scores of Science Achievement of the E-Content Group 
and Conventional Strategy Group by considering Pre Sci-
ence Achievement as covariate. 

3.	 There is no significant effect of Treatment, Gender and 
their interaction on Science Achievement by considering 
Pre Science Achievement as covariate.

EXPERIMENTAL PROCEDURE
The experimental procedure was executed. One experimental 
and one control group was formed. The E-content group as ex-
perimental group was taught Science with the supplement of E-
content, the control group was taught Science through Conven-
tional Strategy. The design had comprised three stages: the first 
stage has involved pre-testing of all the students of two groups 
on the Science Achievement Test. The second stage has in-
volved treatment of six months. The experimental treatment was 
consisted of teaching Science to VI class with E-content to ex-
perimental and through Conventional Strategy to control group. 
During the third stage i.e. post-test stage, the students ware 
post-tested on achievement in Science just after the treatment 
so as to determine the effect of treatment. A detailed description 
of the design of the experiment has been given in the table.

Table 1.1: Experimental Procedure 

S. 
No.

Phase Duration Experimental Group Control Group

1. Pre-Test 1 Week 1.Science Achieve-
ment Test

1. Science Achieve-
ment Test

2. Treatment 6 Months Teaching Science 
with E-content

Teaching Science 
through Conven-
tional Strategy

3. Post-Test 1 Day Science Achieve-
ment Test

Science Achieve-
ment Test

RESULTS
Objective 1: EFFECTIVENESS OF E-CONTENT ON THE 
BASIS OF ACHIEVEMENT IN SCIENCE

The first objective was to compare mean score of Achieve-
ment in Science of Pre and Post stages of E-

Content Group. The data were analyzed with the help of cor-
related t-test. The results are given in Table 1.2

Table 1.2: Testing-wise M, SE, r and Correlated t- values of 
Achievement in Science 

Testing Mean SE  r Correlated t- value

Pre-test 46.63 1.76
0.98 31.10 **

Post-test 63.63 1.31

** Significant at 0.01 level

From Table 1.2, it is evident that the correlated t-value is 
31.10 which is significant at 0.01 level with df = 29. It reflects 
that the mean scores of Achievement in Science at Pre-test 
and Post-Test stages of E-Content Group differ significant. 
Thus, the null hypothesis, namely, there is no significant be-
tween mean scores of Achievement in Science at Pre-test 
and Post-Test stages of E-Content Group is rejected. Further, 
the mean score of Achievement in Science at Posttest stage 
is 63.63 which is significantly higher than the mean score of 
Achievement in Science at Pre-test stage which is 46.63. It 
may, therefore, be concluded that the E-Content was found to 
enhance Achievement in Science of students.

Objective 2: COMPARISON OF ADJUSTED MEAN SCORES 
OF ACHIEVEMENT IN SCIENCE OF E-CONTENT GROUP 
& CONVENTIONAL STRATEGY GROUP BY CONSIDER-
ING PRE-ACHIEVEMENT IN SCIENCE AS COVARIATE 

The second objective was to compare adjusted mean scores 
of Achievement in Science of E-Content Group and Conven-
tional Strategy Group by considering Pre- Achievement in 
Science as covariate. The data were analyzed with the help 
of One Way ANCOVA. The results are given in Table 1.3.

Table 1.3: Summary of One Way ANCOVA of Achievement 
in Science by considering Pre-Achievement in Science as 
covariate

Source of Variance Df SSy.x MSSy.x Fy.x – 
Value

Treatment 1 2147.36 2147.36 372.38**

Error 57  328.70  5.77

Total 59

** Significant at 0.01 level

From Table 1.3, it is evident that the Adjusted F – Value is 
372.38 which is significant at 0.01 level with df = 1 / 57. It 
shows that the adjusted mean score of Achievement in Sci-
ence of students taught science through E-Content and those 
taught the same topics through Conventional Strategy dif-
fer significantly when groups were matched with respect to 
Pre – Achievement in Science. Thus, the null hypothesis that 
there is no significant difference in adjusted mean scores of 
Achievement in Science of E-Content Group and Conven-
tional Group when pre –Achievement in Science is taken as 
covariate is rejected. Further, the adjusted mean score of 
Achievement in Science of E-Content Group is 62.35 which 
is significantly higher than those of Conventional Strategy 
Group whose adjusted mean score of Achievement in Sci-
ence is 50.25. It may, therefore, be said that the E-Content 
was found to improve Achievement in Science significantly 
higher in comparison to Conventional Strategy when groups 
were matched on Pre- Achievement in Science.
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Objective 3: EFFECT OF TREATMENT, GENDER & THEIR 
INTERACTION ON ACHIEVEMENT IN SCIENCE BY CON-
SIDERING PRE–ACHIEVEMENT IN SCIENCE AS COVARI-
ATE

The third objective was to study the effect of Treatment, Gen-
der and their interaction on Achievement in Science by con-
sidering Pre – Achievement in Science as covariate. There 
were two levels of Treatment, namely, E-Content and Con-
ventional Strategy. The Males and Females were two levels 
of Gender. Thus, the data were analyzed with the help of 2×2 
Factorial Design ANCOVA. The results are given in Table 1.4.

Table 1.4: Summary of One Way ANCOVA of Achievement 
in Science by considering Pre-Achievement in Science as 
covariate

Source of Variance Df SSy.x MSSy.x Fy.x - Value
Treatment 1 1926.76 1926.76 324.94**

Gender 1  0.55 0.55  0.09
Treatment x Gender 1  2.23 2.23  0.38
Error 55  326.13 5.93
Total 59

** Significant at 0.01 level

Effect of Treatment on Achievement in Science
From Table 1.4, it is evident that the Adjusted F–Value is 
324.94 which is significant at 0.01 level with df = 1 / 55. It 
shows that the adjusted mean score of Achievement in Sci-
ence of students taught science through E-Content and those 
taught the same topics through Conventional Strategy differ 
significantly when groups were matched with respect to Pre-
Achievement in Science. Thus, the null hypothesis that there 
is no significant effect of treatment on Achievement in Sci-
ence of students when groups were matched with respect to 
Pre-Achievement in Science is rejected. It may, therefore, be 
said that the E-Content was found to improve Achievement 
in Science significantly higher in comparison to Conventional 
Strategy when groups were matched on Pre- Achievement 
in Science.

Effect of Gender on Achievement in Science 
From Table 1.4, it is evident that the adjusted F – Value for 
Gender is 0.09 which is not significant. It shows that the ad-
justed mean score of Achievement in Science of Males and 
Females did not differ significantly when Pre-Achievement in 
Science was considered as covariate. So there was no signifi-
cant effect of Gender on Achievement in Science when groups 
were matched with respect to Pre- Achievement in Science. 
In this context, the null hypothesis that there is no significant 
effect of Gender on Achievement in Science of students when 
groups were matched with respect to Pre–Achievement in 
Science is not rejected. It may, therefore, be said that both 
Male and Female students were found to have Achievement 
in Science to the same extent when groups were matched in 
respect of Achievement in Science.

Effect of Interaction between Treatment and Gender on 
Achievement in Science
From Table 1.4, it is evident that the adjusted F-Value for 
Interaction between Treatment and Gender is 0.38 which 
is not significant when Pre-Achievement in Science was 
taken as covariate. It indicates that there was no signifi-
cant effect of Interaction between Treatment and Gender 
on Achievement in Science when Pre-Achievement in Sci-
ence was taken as covariate. Thus, the null hypothesis 
that there is no significant effect of interaction between 
Treatment and Gender on Achievement in Science when 
Pre-Achievement in Science was taken as covariate is not 
rejected. It may, therefore, be said that Gender may not 
be kept in mind while selecting the Strategy of Teaching 
Science when groups were matched with respect to Pre-
Achievement in Science.

DISCUSSION OF THE RESULTS
The purpose of the study was to compare student learning 
of general science through two modes of instruction i.e. E-
Content and Conventional Strategy of teaching. Two groups 
matched by their pre-achievement in science were randomly 
assigned to Experimental and Control groups to teach through 
E-Content Strategy and Conventional Strategy respectively. 
Student learning was measured in terms of scores on post 
achievement test. Findings of the experiment revealed that 
students of the E-Content group outperformed the matched 
students of the Conventional Strategy group. Students who 
taught through E-Content Strategy learned more than those 
who taught through Conventional Strategy of teaching.

The present study showed that the E-Content improve 
Achievement in Science significantly higher in comparison to 
Conventional strategy when groups were matched on Pre-
Achievement in Science. This study’s finding is supported 
by the findings of previous studies in which students learned 
academic material (subjects) using Multimedia Program per-
formed significantly better than those taught using the Con-
ventional Strategy, Nimavathi, V. and Gnanadevan, R. (2008) 
found that a Multimedia Program was effective in improving 
students’ understanding of academic material. Also, Jyothi, 
K.B.S. (2007) claimed that Computer Based Learning had a 
significantly better effect than Traditional Instruction on learn-
ing. In addition, these findings are consistent with Jayara-
man, S. (2006), who found that the computer based Multi-
media Learning Packages were effective on performance 
and behavioral outcomes of students of different age groups, 
Sharma, A. and Sansanwal, D.N. (2002) who found that Vid-
eo-based Instructional Strategies for Teaching Science were 
effective on achievement in science of class IX students, 
Panda, S.C and Chaudhury, J. (2000) who found that Com-
puter Assisted Learning (CAL) was very effective in Achieving 
Higher Cognitive Skills among students. Researcher gives 
the fact that the E-Content Strategy has promoted learning 
because it encourages students to take an active role in the 
learning process and have better control over their education. 
However, the overall value of E-Content in schools depends 
on: level of education; cost; availability of support, mainte-
nance, and software; suitability and availability of curriculum; 
and national E-Content strategy and commitment.

The findings of the present study shows no significant effect 
of Gender and their interaction on achievement in science 
when groups were matched with respect to their pre-achieve-
ment in Science which is in agreement with the findings of the 
research by Rose, A. and Stella, V. (1992) who conducted the 
study regarding effectiveness of Computer Assisted Instruc-
tion, concluded that there was no relationship between the 
post treatment scores and the variables ‘sex’, and ‘achieve-
ment level’. Similarly Rajaswaminathan, B. (1998) also found 
no interaction between treatment and gender in his study 
“Impact of Multi-media Package on the Teaching of Com-
merce with Reference to Select Variables”. An explanation 
for this according to researcher is that because students 
were matched on their pre-achievement level in the start of 
experiment and other intervening variables were taken as co-
variates so both male and female students were having the 
achievement to the same extent when taught through differ-
ent strategies. Hence there is no need to consider gender 
factor in mind while selecting the strategy of teaching science 
when groups are matched on their pre-achievement level in 
science.

CONCLUSIONS AND SUGGESTIONS
The study showed that the E-Content strategy has enhanced 
the achievement of students in science of E-Content group. 
Further E-Content has improved the achievement significantly 
higher in comparison to Conventional Strategy when groups 
were matched on pre-achievement in science and both male 
as well as female were benefited to the same extent. 

In India, the use of E-Content in education has remained 
almost completely unexplored. very few numbers of studies 
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have been conducted in this direction. Based on the findings 
of the current study, some of the suggestions in the area of 
E-Content are identified as follows: 

•	 Suggestions for Planners 
1.	 Potential of E-Content should be utilized to enhance qual-

ity of education at school level. 

2.	 Government should also establish E-Content portal in 
various organisations such as Institutes of Education and 
Research, Curriculum Wing, Test Book Boards, Curricu-
lum Research and development Centers, and Education 
University. These departments may conduct research 
studies and make efforts to develop E-Content software. 

3.	 Private organizations can step forward to educational 
software development if copyright act prevails and a sys-
tem to check the software piracy is established. 

4.	 Government should offer incentives for teachers who in-
crease their proficiency in computer studies and contrib-
ute to enhance E-Content.

•	 Suggestions for Optimizing Usages of ICT
1.	 Teachers should be aware of preparation of ICT, motivate 

themselves to use ICT, should have faith in recent inno-
vations in ICT and should actively participate in training 
related to ICT.

2.	 Personal with expertise in pedagogy and computer pro-
gramming are needed to benefit from E-Content. Hence 
teacher education institutions are required to introduce 
courses to prepare teachers equipped with pedagogy and 
computer programming skills. 

3.	 In-service teachers should be given computer literacy 
training through refresher courses. It is necessary to de-
velop a culture for better utilization of computer in teach-
ing learning process. 

4.	 Institutions should have appropriate ICT and good physi-
cal facilities for using ICT. 

5.	 Students should be allowed to use computers with Inter-
net facility and information technology course should be a 
part of curriculum. 

•	 General Suggestions 
1.	 Parents should encourage their children to utilize educa-

tional software available in the market. 

2.	 Non-Government Organizations (NGOs) should also rec-
ognize the potential of E-Content. They may utilize this 
powerful mode of instruction to education masses re-
garding various social issues. NGOs may contribute to 
enhance use of E-Content in schools. NGOs may also 
contribute to develop quality educational software. 
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