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I. Introduction 

The web provides instant and unlimited access to online resources. These resources can be up-to-the minute and 

archival. Access to new developments and discoveries is immediately available to the learner [9] .The web 

facilitates a democratic learning environment by permitting the learner to influence what is learned ,how it is 

learned, and the order in which it is learned[17] .According to [19] Instruction is the delivery of information and 

activities that facilitate learner’s attainment of intended, specific learning goals, and the medium is the physical 

means by which the instructional message is communicated. The development and formulation of an  

instructional approach for effective use  of  web-based learning in science in general and in chemistry in 

particular [10] .Web–based teaching and learning is a trend that cannot be overlooked and should be seriously 

considered for adaptation by tertiary institutions [1] . In tertiary education, computer knowledge and skills of the 

students are important. If they can use the computer well, they can reach the information they seek via the 

Internet. Indeed, the web is considered as a tutor and seems to “offer a new twist to this time-honored method of 

teaching” [3] .To ensure that  the use of web based teaching and learning is tailored-made according to 

individual needs [8] .As a result tertiary level students  could benefit from the web-based instruction (WBI) can 

successfully recommend appropriate course materials to students based on individual ability, and help them 

learn more effectively learning [23] .Web-based virtual classroom system is successfully developed generally 

useable that will provide a viable alternative to the traditional teaching and learning system in tertiary 

institutions [11].WBI has been frequent usage and an account of its novelty[2] .The technologies used and 

instructional activities that require sophisticated technical skills that need a significant amount of time to learn 

how to use them effectively [5] . Web-based learning that provides for understanding the challenges, 

potentialities, difficulties and complexity [16]. 

 

II. Rationale of the study 

Technology based instruction is the wave of the future. Students in today’s society need to be prepared for the 

twenty-first century. They must have access to the Internet and also web-based instruction. It is important that 

students know how to access information online, how to process that information, and how to draw conclusions 

from what they have processed [20]. Online learning had a positive impact on student learning. The ability of 

the web based learning to incorporate information, images, animations, interactive problems,quizzes provides 

variety to maintain student interest [14].Web based instruction in teaching and learning supported by the 

attributes and resources of the internet.  

Abstract: WBI enables the learning process interesting and more meaningful since it provides multisensory 

experience to the students. The potential of WBI will increase as pedagogical practices improve advances in 

standards for structured learning content progress, and improvements in bandwidths are made 

[21].Teachers should develop the knowledge and skills to integrate World Wide Web (WWW) resources into 

classroom instruction so that they become proficient in using Web-based instructional resources [4].Web-

based instruction (WBI) is ushering in an education today [18].According to [15] it is the responsibility of 

the individuals using the internet for instructional purposes to examine the specific components of web-

based instruction that are essential for its effectiveness. However, for increasing students’ involvement and 

confidence in a Web-based learning setting, on-going analysis of students’ motivation is even more 

essential to guarantee motivational learning outcomes [13]. This paper attempts to find out the 

effectiveness of web- based instruction (WBI) in chemistry at tertiary level.Experimental method with pre-

test/post-test control group design was adopted in this study. 17 students for traditional group and 17 for 

experimental group from Government College were taken as sample. Findings of the present study revealed 

that there is no significant difference between the pre and post test mean scores in the traditional group and 

there is significant difference seen between the pre and post-test scores in the experimental group.  
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A web based curriculum does four things that are very hard to do with a traditional textbook -based curriculum  

i) Teachers can design a customized curriculum to fit their own teaching philosophy and the means of 

their students.  

ii)   The complete curriculum including content, skills practice, assignments and resources is available to 

the student at any time on the internet.  

iii) The student has more control over their use of the curriculum.  

iv)  Students are more involved in evaluating their own performance on curriculum activities.  

 

III. Objectives of the study 
The following are the objectives of this study 

 To identify the tertiary level learners learning difficulties in chemistry subject. 

 To teach chemistry using web 

 To determine the effectiveness of the web based instruction with the performance of learner’s in 

chemistry. 

IV. Methods and materials 

Experimental method was adopted in this study. Pre-test was administered in order to find out the entry 

behaviour of the students towards WBI in chemistry. Sample consists of 34 final year chemistry under graduate 

students of which 17 forms control group and another 17 as the experimental group. The investigator taught the 

topic “acid and acid derivatives” in the following aspects. Nomenclature, formulas, functional groups, 

structures, characterization and reactions using many related websites in chemistry, to acquire information. 

Opportunity was given to the students to explore the websites at their own pace. Post test was conducted in 

order to find out the effectiveness of WBI. An achievement test was prepared by the investigator with 20 

questions. Scores of the achievement test ranges from 0-20. “SPSS” software 16.0 version was used in the 

analysis. 
Hypothesis 1 
 Tertiary level chemistry students of Control group and Experimental group do not differ significantly in the pre-test. 

Table.1 Comparison of mean scores of control group and experimental group in the pre-test 

  

 
 

Pre-test 

N 
1 

 

17 

Control group Experimental group           t-value      Sig 

Mean SD Mean SD                                       

       2.958         

 

  0.006                  
 

9.76 

2 

1.251 

 

10.88 

 

.927 

 
It can be seen from table.1 that the tertiary level chemistry students mean score in control group is (9.76) and Experimental group is (10.88). Their‘t’ value is 2.958   which 

is    significant at 0.01 level of significance. 

Hypothesis 2 

Tertiary level chemistry students of Control group and Experimental group do not differ significantly in the post-test. 
 

Table.2 Comparison of mean scores of control group and experimental group in the post-test 

 
Post-test 

N 
1 

                   

17 

Control group Experimental group      t-value        Sig 

Mean SD Mean SD        

   7.521 

   

      .000 
 
12.35 

 
1.69 

 
17.29 

 
2.11 

 ‘T’ test of table.2 indicated that tertiary level chemistry students of control group (N=17) and experimental group (N=17) differ 

significantly in the post –test mean scores at 0.01 level of significance. 
The post-test mean score of experimental group (M= 17.29) is greater than that of the post –test mean score of control group (M= 12.35). As 

far as the two groups are concerned, there is a significant difference seen (S.D of E.G is 2.114 and S.D of C.G is 1.693).Also a high positive 

mean score is obtained between the experimental group and the control group. Hence it is inferred that the WBI influenced more in learning 
of chemistry. Hence it is proved that WBI was effective in learning chemistry at tertiary level. It can also be seen from the table.2 that EG 

outperformed the CG in the post-test.  

Hypothesis 3 

Tertiary level chemistry students of both gender do not differ significantly in their Post-test  
Table.3 Comparison of mean scores in the post-test based on gender 

S.No     Group  N    Post-test        

   t-value 

           

         Sig Mean SD 

 
1 

 
    Male 

 
10 

          16.30                    2.946  
                                                  

1  .833 

 
 

        .076 
 

2 

 

   Female 

 

24 

 

14.21 

 

3.064 

 

It is observed from the table-3 that‘t’ test indicates that male students (N=10) differ significantly in the pre-test and the post-test at 0.01 level 
of significance. The mean scores of the post-test (M=16.30) is greater than that of pre-test (M=10.50).The‘t’ test score indicates that female 
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students (N=24) differ significantly in the pre-test and the post-test at 0.01 level of significance. The mean score of the post-test (M=14.21) 

is greater than that of pre-test (M=10.25). From this it is inferred that male tertiary level learners performed better than the female students 
in using WBI for learning the topic ‘acid and acid derivatives’ in chemistry.  

 

V. Findings of the study 

The following are the findings of the study: 

Control group and Experimental group tertiary level students differ significantly in the pre-test. 

Control group and Experimental group tertiary level students differ significantly in the post-test. 

Tertiary level chemistry male students outperformed the female students in using WBI. 

 

VI.  Discussion 

[22], [6] studies showed high achievement scores and increased learning outcome found among college learners. 

Present study also goes in line with these results.  

[7] study revealed that implementation of WBI promotes students conceptions of learning. Learners of 

chemistry used the WBI has improved their learning capacity in the present study.  

 

VII. Recommendations for policy making 

The following recommendations are evolved based on the findings.  

1. Internet connection should be provided to students enable them to go through many related websites in 

chemistry for their learning. 

2. Low utilization of information resources and lack of skills in using technology has been witnessed in this 

study. Hence orientation should be given to the students how to use the web resources effectively. 

3. Teachers should be technologically proficient enough to meet the needs of the learner. 

4. Workshops can be organized to update the technological knowledge of the college students. 

5. Faculties should take initiatives in promoting the knowledge of using WBI. 

 

VIII. Suggestions for further research 

Based on the findings of the present study, the following suggestions are made for the further studies. 

1. Qualitative analysis should be done to find out the reasons for not using WBI among the college students. 

2. The present study was carried out to find the effectiveness of WBI at tertiary level .who opted chemistry as 

subject .It is suggested to carry out the study in other subjects like biology, physics and mathematics. 

 

IX.  Conclusion 

Online education is more than a new delivery mode [12]. It is a new learning domain which enables us 

educators and as learners to engage in learning interactions more easily, more often and perhaps more 

effectively, but also to develop qualitatively new and different forms of educational interactions.On the other 

hand, when tertiary level students found that it is difficult to understand and use WBI, they mostly withdrew 

from adopting it. Students learning through WBI provide high learning motives and thinking abilities. This 

increases the self-learning desires of the learners.  
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