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Abstract 

The aim of the present research was to investigate the effect of e-learning package in the development of scientific concepts 
among students. Keeping in view the purpose of the study, experimental method was used by the investigator. The study was 
conducted on a sample of 60 students selected randomly studying in different sections of IX class of MDDAV Senior Secondary 
School, Ambala. For the purpose of the study E-Learning package (comprising Multimedia package, Wiki, Blog, Evaluation portfolio, 
Google Search bar and e-mail) and two parallel forms of achievement tests on scientific concepts developed by the investigator were 
used. t-test was used to compare pre-tests and post-tests of control and experimental groups. The results of the study revealed that i) 
there exists significant difference in the pre-test and post-test achievement scores in science of students of control group ii) there exists 
significant difference in the pre-test and post-test achievement scores in science of students of experimental group iii) there exists 
significant difference in the post-test achievement scores in science of students of control and experimental group. It shows that the E-
learning package was more effective in developing the scientific concepts among students than traditional method of teaching. 
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INTRODUCTION 

Science is one of the important subjects in schools and teaching learning of science is fundamental in the development of 
well-rounded individual. The importance of science teaching or learning has been recognized by many researchers and teachers from 
past few decades. Educators from the field of science have recommended an inquiry-based learning approach in which students are 
provided opportunities to actively build scientific knowledge by asking questions, planning strategies, finding solutions, constructing 
new knowledge, and reflecting on their own inquiry process (Linn, 2000). The National curriculum framework (NCF) developed by 
the National Council of Educational Research and Training in 2005, recommended a paradigm shift from rote memory to learning by 
understanding (Devi, 2012). It suggests that schools should encourage the process of knowledge construction and help the students to 
become independent thinkers capable of solving their everyday problems. Students should be able to apply what they learn to various 
unpredictable situations that they might encounter over their course of worldly lives. The modern science learning and teaching is 
based on constructivism. Students in the constructive learning environment are encouraged to be actively engaged throughout the 
learning process with a high degree of self-regulation.  

 
The current model of science teaching offered in the schools does not meet the requirement of inquiry-based learning and 

constructivism. It fails to effectively prepare students for their experience of science beyond school and to present science as a 
fascinating, interesting and rewarding subject at the fulcrum of human existence. Therefore, there is a need to make use of the 
innovative methods and techniques to meet the above said key concepts of the inquiry-based learning and constructivism and to make 
subject easy, interesting and simple. 

 
                    The advancements in the computer and networking technologies are providing a diverse means to support these radical 
and sweeping changes in learning needs. Technology has catapulted a revolutionary transition in modern learning tools in 
the backdrop of the internet, commonly referred to as e-learning. E-learning can be conceived as learning supported through the use of 
information and communication technology resources to provide novel ways to learn. It involves the use of a computer or electronic 
devices (e.g., a phone system, interactive TV etc.) in some way to provide training, educational or learning material. E-learning also 
referred to as online learning or virtual learning has been defined by Kaplan-Leiserson (2000) as a wide set of applications and 
processes such as Web-based learning, computer-based learning, Virtual Classrooms (VCR), and digital collaboration. It involves the 
delivery of content via Internet, audio and videotape, satellite broadcast, interactive TV and CD-ROM. It is the wealth of information, 
resource material and connects all corners of world through World Wide Web and related technical devices. According to Naidu 
(2003), E-learning comprises of all educational activities that are carried out by individuals or groups working online or offline and 
synchronously and asynchronously via networked or standalone computers or other electronic devices. 
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Various researches have concluded that e-learning is an effective tool for enhancing the achievement of the students. It can foster the 
above said key concepts of the inquiry-based learning and constructivism. It includes active learning, where students take control of 
their own learning experiences, metacognition, in which students monitor their mastery of skills and their understanding, 
implementing strategies for better learning, and transfer of knowledge, in which students apply the knowledge that has been acquired 
to new learning situations (Bransford et al., 1999). Salamat, Ahmad, Bakht & Saifi (2018) proved that e-learning provides time 
flexibility to the students for their learning and motivates them to do their work without others help. The researchers also concluded 
that students feel comfort in browsing and surfing internet. Mothibi (2015) indicated that ICT has a statistically significant positive 
impact on e-learning based students’ academic achievements. The findings indicated that ICT has a significant positive impact on 
students’ educational overall academic achievements. Thabet & Kalyankar (2014) proved that there is a significant increase in the 
achievement; the EL has achieved efficiency greater than traditional learning in (Remembering, understanding, application) skills. 
Annie Kavitha & Sundharavadivel (2012) examined the effect of e-learning and traditional learning on achievement in mathematics 
and found that E-learning students performed better than the traditional learning students in their post-test total mean scores. 
 
              Therefore, in the backdrop of the above the present study deals with the development of scientific concepts through the use of 
e-learning. Scientific concepts are broad generalizations regarding some aspect of physical or biological world; they are a composite 
of individual facts and emotional experiences. For this purpose, investigator measured the achievement of students in scientific 
concepts by using achievement test. Achievement often referred to as degree/level of performance, success or proficiency attained in 
the academic work. It is the learning outcome of a student. 
 
Objectives of the Study  

1. To find the difference in the achievement scores of science of control group students before and after intervention programme. 
2. To find the difference in the achievement scores of science of experimental group students before and after intervention 

programme. 
3. To find the difference in the achievement scores of science of experimental and control group students after intervention 

programme. 
 

Hypotheses of the Study 
1. There exists no significant difference in the pre-test and post-test achievement scores in science of students of control group. 
2. There exists no significant difference in the pre-test and post-test achievement scores in science of students of experimental 

group. 
3. There exists no significant difference in the post-test achievement scores in science of students of control and experimental 

group. 
 

Method 
The study in hand aimed to study the effect of E-learning package in the development of scientific concepts among students. 

Keeping in view the nature, objectives and main purpose of the study experimental method was used by the investigator. In the present 
study, a pre-test post-test experimental design was employed. It involved two groups of students, experimental group and control 
group; the experimental group was taught through e-learning package and the control group was taught through traditional method. 
The dependent variable (achievement in science) was measured before and after the treatment (learning through E-Learning Package). 
The sample of the study comprised of 60 students selected randomly studying in different sections of IX class of MDDAV Senior 
Secondary School, Ambala.  A pre achievement test was administered to all the students to classify them into two equal groups of 30 
students, group A (Experimental group) and group B (control group). The tools used for the study were: 1) E-Learning Package – 
Developed and Validated by the investigator. 2) Two Parallel forms of Achievement tests (Pre-Achievement test and post-
Achievement test) – Developed and Standardized by the investigator 
 
Analysis and Interpretation 

Table - 1 
Comparison of Pre-test and Post-test Achievement Scores in Science of Students of Control Group 

Group Test N   Mean SD ‘t’ Level of 
Significance 

Control Group Pre-test 30 15.67 4.75 3.21 0.01 level 
Post-test 30 19.17 3.6 

df = 58                                                                                   Table value = 2.00 at .05 level 
                                                                                            2.66 at .01 level 
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Interpretation 
Table 1 shows that the mean pre-test and post-test achievement scores in science of students of control group are 15.67 and 

19.17 with SD 4.75 and 3.6 respectively. The ‘t’ value is found to be 3.21 which is greater than the table value (2.66) at .01 level of 
significance, so it is significant. Thus, the hypothesis 1 that “there exists no significant difference in the pre-test and post-test 
achievement scores in science of students of control group” is rejected at .01 level of significance. This means that there is significant 
difference in the mean pre-test and post-test achievement scores in science of students of control group. As the mean of post-test 
scores (19.17) is higher than mean of pre-test scores (15.67), this means that traditional method of teaching is helpful in developing 
the scientific concepts among students.   

 
Table -2 

Comparison of Pre-test and Post-test Achievement Scores in Science of Students of Experimental Group 
Group Test N   Mean SD ‘t’ Level of 

Significance 
Experimental 
Group 

Pre-test 30 16.33 4.75 6.75 0.01 level 
Post-test 30 24.5 4.6 

df = 58                                                                                        Table value = 2.00 at .05 level 
                                                                                                              2.66 at .01 level 
 
Table 2 shows that the mean pre-test and post-test achievement scores in science of experimental group are 16.33 and 24.5 

with SD 4.75 and 4.6 respectively. The ‘t’ value is found to be 6.75 which is greater than the table value (2.66) at .01 level of 
significance, so it is significant. Thus, the hypothesis 2 that “there exists no significant difference in the pre-test and post-test 
achievement scores in science of students of experimental group” is rejected at 0.01 level of significance. This means that there is 
significant difference in the mean pre-test and post-test achievement scores in science of students of experimental group. As the mean 
of post-test scores (24.5) is higher than mean of pre-test scores (16.33), this means that E-learning package has a positive impact in 
developing the scientific concepts among students. 

 
Table- 3 

Comparison of Post-test Achievement Scores in Science of Students of Control and Experimental Group 
Group Test N Mean SD ‘t’ Level of Significance 

Post-test 
Achievement Scores  

Control 30 19.17 3.6 4.48 0.01 level 
Experimental 30 24.5 4.6 

df = 58                                                                                        Table value = 2.00 at .05 level 
                                                                                                        2.66 at .01 level 

Interpretation 
Table 3 shows that the mean post-test achievement scores in science of control and experimental group are 19.17 and 24.5 

with SD 3.6 and 4.6 respectively. The ‘t’ value is found to be 4.48 which is greater than the table value (2.66) at .01 level of 
significance, so it is significant. Thus, the hypothesis-3 that “there exists no significant difference in the post-test achievement scores 
in science of students of control and experimental group” is rejected at .01 level of significance. This means that there is significant 
difference in the mean post-test achievement scores in science of students control and experimental group. As the mean post-test 
achievement scores of experimental groups (24.5) is greater than mean post-test achievement scores of control group (19.17), it 
implies that e-learning package has more positive impact in developing the scientific concepts among students than the traditional 
method of teaching.  
 
Discussion of Results and Conclusion 

It was concluded that e-learning package had a positive impact in the development of scientific concepts among students. The 
results of the study were supported by Suresh, Vishnu Priya and Gayathri (2018) who revealed that e-learning has a positive 
influence on the academic performance of undergraduate students. Kaur and Kaur (2017) also revealed that students achieved higher 
when taught through web based instructional strategy as compared to those taught through conventional method. Zare, Sarikhani, 
Salari & Mansouri (2016) concluded that e-learning is effective for knowledge and creativity acquisitions among chemistry students 
and the more e-learning opportunities should be provided for wider audiences. Oleabhiele (2015) proved that the mean achievement 
scores of students taught economics using the e-learning strategy is higher than those taught economics using the lecture. Similarly, 
Rajan (2010) revealed that there was a significant impact on using e-learning process among the group of students. It was also 
revealed that e-learning enhanced student learning to score higher marks and improved the understanding capacity.  
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              Therefore, from the results of the present study as well as the results of other studies it is concluded that e-learning should be 
enhanced in the institutions as it is a promising alternative to the traditional classroom teaching, helping society move toward a vision 
of life long and on-demand learning. It provides an exciting and highly effective learning experience that can go beyond the level of 
education and training one might experience in a classroom. 
 

The findings of the present study have a number of implications for teachers, students and curriculum planners. 
 
          Teachers are important technological interface in the schools who are responsible for bringing technology into the classroom. 
Therefore, it is imperative that these teachers must be fully supported in this regard through adequate pre-service preparation, ongoing 
and state-of-the-art in-service activities, and links to local colleges and other resources for additional support and learning.  
 
          The Pre-service teacher training programs should include significant instructions in the use of technology as an educational tool, 
including the incorporation of e-learning into the classroom and the benefits of e-learning in academic exploration. Workshops, 
Seminars and Conferences should be organized in the pre-service institutions for orienting the pre-service teachers as well as 
developing in them the technological skills needed for the successful implementation of the e-learning. Similarly, for the in-service 
teacher’s expert lectures, conferences and workshops should be organized in the schools for providing the knowledge and training in 
the preparation and dissemination of the e-learning course materials.  
 

Teachers must be provided with full support throughout with sufficient time and resources to ensure that the e-learning 
courses are suitably implemented to meet the needs of the students. 

 
         Curriculum planners must redesign the curriculum to incorporate e-learning effectively into their pedagogy. They should move 
forward with the development of online based curriculum and digital content to support it. Moreover, the computer course of the 
school students should be modified. It should include all those learning experiences which help in developing the technological skills 
among them.    
   
         Public policy makers should also redouble their efforts to deliver both wired and wireless broadband connectivity. This will open 
the door to the highest quality online learning to almost every Indian and help them to eliminate disparity in educational opportunity 
among students.   
                
         Hence, students should be encouraged for e-learning as it is a platform which through its various tools as blog, Wikipedia, e-
mail-Id, different softwares, google search bar etc., allows the learners to be independent in taking their learning responsibilities. Also, 
it will promote intrinsic motivation towards learning, rather than extrinsic and help students see the value in learning. When properly 
designed and executed, e-learning proves to be a highly effective and rewarding learning environment. 
 
References 
 Annie Kavitha, L. & Sundharavadivel, G. (2012). A study on effect of e-learning and traditional learning on achievement in 

mathematics. International Journal of Educational Research and Technology, 3 (2), 38 – 43. 
 Bransford, J. D., Brown, A.L. and Cocking, R.R. (1999). How people learn: brain, mind, experience, and school. Washington: 

National Academy Press. 
 Devi, N.J. (2012). Constructivism and its approach to different areas of teaching learning research trends. Edutracks, 12(4).   
 Kaplan-Leiserson, E. (2000). E-learning glossary. Retrieve from http://www.learningcircuits.org 
 Kaur, M. & Kaur, M. (2017). Effect of web-based instruction on achievement in biology in relation to multiple intelligence. 

International Journal of Education and Applied Sciences Research, 4(1), 1-9. 
 Linn, M. C. (2000). Designing the knowledge integration environment. International Journal of Science Education, 22 (8), 781-

796. 
 Mothibi, G. (2015). A meta-analysis of the relationship between e-learning and students’ academic achievement in higher 

education. Journal of Education and Practice, 6 (9), 6-9. 
 Naidu, S. (2003). E-Learning: A Guidebook of principles, procedures and practices. New Delhi, India: Commonwealth 

Educational Media Center for Asia (CEMCA), and the Commonwealth of Learning.  
 Oleabhiele, E.O. (2015). Effects of e-learning strategy on student’s achievement in economics. Asia Pacific Journal of 

Education, Arts and Sciences, 2(1), 19-22. 



 
Cover Page 

  

  
 
DOI: http://ijmer.in.doi./2021/10.10.105 

            

 

ISSN:2277-7881; IMPACT FACTOR :7.816(2021); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal: VOLUME:10, ISSUE:10(5), October: 2021 

Online Copy of Article Publication Available: www.ijmer.in 
Digital certificate of publication: http://ijmer.in/pdf/e-Certificate%20of%20Publication-IJMER.pdf 

Scopus Review ID: A2B96D3ACF3FEA2A 
Article Received: 4th October  

 Publication Date:30th October 2021 

 

 
32 

 

 Rajan, P.T. (2010). Impact of e-learning on the students of Polytechnic colleges. Retrieved from 
http://hdl.voced.edu.au/10707/7524 

 Salamat, L., Ahmad, G., Bakht, M.I., Saifi, I.L (2018). Effects of e-learning on students’ academic learning at university level.  
Asian Innovative Journal of Social sciences and Humanities, 2(2), 1-12. 

 Suresh, M., Vishnu Priya, V. & Gayathri, R. (2018). Effect of e-learning on academic performance of undergraduate students. 
Drug invention today, 10(19), 1797-1800.  

 Thabet, T.S.A. & Kalyankar, N.V. (2014) The Effect of E-Learning Approach on Students’ Achievement in Fraction Math 
Course Level 5 at Yemen's Public Primary School. Global Journal of Computer Science and Technology: E Network, Web & 
Security, 14 (2), 45-52. 

 Zare,M.,  Sarikhani, R., Salari, M.,  Mansouri, V.(2016). The impact of e-learning on university student’s academic 
achievement and creativity. Journal of Technical Education and Training, 8(1), 25-33. 

 
 


