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ABSTRACT 

Today is the world of computer. In teaching, computer based applications play 

a vital role. One of the methods such as multimedia has emerged as a new and most 

sophisticated and effective approach in learning. Particularly for the low achievers in 

learning chemistry, it helps to get concrete knowledge. Therefore, in order to find out the 

effectiveness of the Multimedia courseware approach, the investigators have made an attempt 

to do this study. In this study, Pre-test, Post-test Parallel design was employed. The 

experimental group was exposed to multimedia courseware approach whereas the control 

group was taught by traditional method. ‘t’ test was calculated to find out the significance of 

the variables. The study found that the multimedia courseware approach is more effective 

than the traditional method in learning chemistry at higher secondary level in improving the 

performance of high achievers.    

INTRODUCTION 

According to the Indian Education Commission (1966), that if science is poorly taught 

and badly learnt, it is little more than burdening the mind with dead information and it could 

degenerate even into a new superstition. It is also pointed out that the need for raising the 

quality of science teaching considerably, so as to achieve its proper objectives. It is today’s 

science which transforms into tomorrow’s technology. 

Albert Einstein, himself, a great specialist, scientist and technologists, has pleaded for 

innovative approaches to education which would increase the range of intellectual 

experiences and the flexibility of the minds of the students. 

In practice, in the classroom, teachers concentrate on completing the syllabus within 

stipulated time and force the learners to memorize the content without intellectual 

involvement and cognitive processing. This inculcation of science instruction fails to 

inculcate scientific temper, skills among the learners, and fails to develop academic 

excellence and competence and to fulfill the objectives of education. This shortcoming may 

be overcome by the greater application of educational technology. 
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 Educational Technology has emerged as a new discipline in the field of education. 

Educational Technology implies the use of all modern media, methods, materials, practices, 

theories and principles for maximizing the learning outcomes. The individualized instruction 

system includes programmed learning material (Skinner and James, 1954) Personalized 

system of instruction (Keller, 1967) and modules. 

 G.O.M. Leith (1967) is of the opinion that Educational technology concerns with the 

systematic use of modern methods and technologies in teaching and learning. It stimulates 

teachers in a variety of roles, some of which are traditional, some still emerging. According 

to UNESCO, “Educational Technology is a communication process resulting from 

application of scientific methods to the behavioral science of teaching and learning This 

communication process may not require the use of media such as radio, film, television 

broadcasts, cassettes, etc. So, this individualized learning technology such as multimedia 

approach will fulfill the needs of the low achievers in learning chemistry at higher secondary 

level”. Hence the researchers have made an attempt to find out the effectiveness of the 

multimedia approach in improving the academic achievement of low achievers in chemistry 

at higher secondary level. 

HIGH ACHIEVER  

In school, a high achiever would be a student who gets high marks and good grades. 

They do the work that is required and do it well. They tend to be well-organized, with good 

time-management skills, that is why they turn in neat and tidy work on time. They also tend 

to be well-behaved, adjusting well to the classroom environment and participating 

enthusiastically in classroom discussions. 

NEED FOR SOFTWARE MATERIALS FOR TEACHING SCIENCE 

 “The destiny of India is now being shaped in her class rooms.” says -Kothari 

commission (1964-66). In a world based on science and technology it is education that 

determines the level of prosperity, welfare and security of the people. The quality and number 

of persons coming out of our schools and colleges will depend on our success in the great 

enterprise of national reconstruction whose principle objective is to raise the standard of 

living of our people. This can be achieved through technological developments. Due to the 

scientific and technological progress, there has been a great explosion of knowledge during 

the last few decades. The explosion of knowledge has raised the serious questions of both 

quality and quantity of education, but this is not possible with mere book learning, hence 
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multimedia based teaching paves way. It could bring significant changes in education from 

the individual sphere to the most socio-economic structure. Multimedia and technology 

concepts have a long history in education. Multimedia based teaching enables the entire 

traditional teaching and learning process to be redeveloped replacing the lecture absorb test 

mode and bring about the mega change in every field of education. It is helpful in improving 

learning time and retention considerably over many traditional approaches. There are 

anecdotal evidences that multimedia based teaching works much quicker. It brings about 

change in quality, experience and accessibility to education. Multimedia based teaching will 

undoubtedly open up new opportunities for educational activity and new forms of delivery. 

Multimedia will provide a vehicle for exploring more comprehensively than hitherto the 

learning process and its ingredients. 

 New technologies can be used to create new educational frame work for learning that 

go beyond the standard teaching paradigm. Multimedia based teaching, being one such 

possibility for us great potential for enhancing teaching learning science. Multimedia based 

teaching encourages the learner to learn at his own pace. Multimedia based teaching can help 

a learner acquire knowledge, skills and attitudes of a teacher. Multimedia based teaching is 

helpful in learning science which is the need of the hour. When concepts learned through 

multimedia by the low achievers, they could perform better in their achievement. That is why 

the multimedia approach is more vital for the low achievers in learning on their own. 

 
SCOPE OF THE STUDY 

1. Multimedia courseware in learning chemistry has a wider scope for the learners 

particularly high achievers. 

2.  The high achievers will be able to understand the concepts very easily through Multimedia 

courseware. 

3. Multimedia courseware in learning chemistry will reduce monotony, because it brings in 

the real life situations. 

4. Multimedia courseware in learning chemistry has got wider applications in the area of 

technological sciences in particular. 

5. The study provides scope for the development of innumerable softwares, which can suit 

different categories of learners and subjects. 

6. The study aims at motivating the students to learn the chemistry clearly. 

7. It saves a lot of time and energy. 

OBJECTIVES OF THE STUDY 

Major Objective 
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To find out the effectiveness of the Multimedia courseware approach in learning 

chemistry at higher secondary level with reference to high achievers. 

Specific Objectives 

1. To find out the significant difference between pre and post test mean achievement scores 

of high achievers in the control group. 

2. To find out the significant difference between pre and post test mean achievement scores 

of high achievers in the experimental group. 

3. To find out the significant difference between control and experimental group in the pre 

tests mean achievement scores. 

4. To find out the significant difference between control and experimental group high 

achievers in the post tests mean achievement scores. 

NULL HYPOTHESES OF THE STUDY 

1. There is no significant difference between pre and post test mean achievement     

           scores of high achievers in the control group. 

2. There is no significant difference between pre and post test mean achievement  

           scores of  high achievers in the experimental group. 

3. There is no significant difference between control and experimental group high  

           achievers in pre test mean achievement scores. 

4. There is no significant difference between control and experimental group high  

           achievers in the post test mean achievement scores. 

EXPERIMENTAL DESIGN OF THE STUDY 

The pre-test, post-test, control group design is used in this study. Experimental design 

provides different treatments on various groups and the responses to these treatments called 

as experimental conditions are observed by the investigators. In this experimental research, 

two parallel groups by name the control and experimental groups are exposed to treatment. 

Here, the control group is kept as the reference group by giving exposure in the traditional 

method of teaching chemistry whereas the experimental group is exposed to multimedia 

courseware approach in learning chemistry so that comparisons can be made between the 

control group and the experimental groups. 

POPULATION OF THE STUDY 

Population of the present study is class XII students studying in the Government higher 

secondary school, Vayalogam in Pudhukottai District of Tamil Nadu with the Uniform 

System of School Education.  

SAMPLE OF THE STUDY 
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The investigators have chosen the standard XII students of Government higher secondary 

school, Vayalogam, functioning in Pudukottai district as samples by using purposive 

sampling technique. This group has 65 students on roll. The investigators have chosen 40 

students who are high achievers based on their marks obtained in the II term end 

examinations. Among the 40 high achievers, 20 students are treated as experimental group 

and the other 20 students formed the control group. 

RESEARCH TOOLS 

Achievement test was developed and standardized by the investigators.  The tool consists of 

15- multiple questions, 15- fill in the blank questions,10-match the following questions and 

10-true/false questions 

DEVELOPMENT OF MULTIMEDIA COURSEWARE FOR TEACHING  

The primary objective of the present study is to develop a multimedia Courseware for 

learning chemistry at higher secondary level. The investigators have chosen three chapters in 

the Class XII Chemistry text book prescribed by the Government of Tamil Nadu under the 

Uniform System of School Education. The items include Atomic structure, solid state and 

Coordination compounds. These items have been converted into planned lessons with 

detailed illustrations along with pictures. 

ADMINISTRATION OF THE ACHIEVEMENT TEST 

 The achievement test was conducted in two forms viz pre-test, and post-test for both 

the control and experimental groups. 

ADMINISTRATION OF PRE-TEST 

 The achievement test constructed for collecting data was administered as pre-test for 

the learners of both the control and experimental groups to assess their entry level behaviour. 

The duration of the pre-test was one hour and fifteen minutes. For the effective 

administration, the guidelines of Dececco and Cramford (1977) were carefully observed. 

ADMINISTRATION OF POST TEST 

 After two months of treatment, post-test was administered to both the control and 

experimental groups. The duration of the test was 75 minutes. The purpose of the post test 

was to find out the terminal behaviour of the learners, belonging to both the control and 

experimental groups. 

DATA COLLECTION 

 The scores of pre-test and post-test of the students were collected as data for analysis 

of the study.  

ANALYSIS OF DATA 
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 Inferential analysis was made in order to interpret the collected data. The analysis is 

given in the following table. 

Null Hypothesis 1 

There is no significant difference between pre test and post test mean achievement scores of 

high achievers in the control group. 

Table 1 
THE PRE TEST AND POST-TEST MEAN ACHIEVEMENT SCORES OF HIGH  

ACHIEVERS IN CONTROL GROUP 
 

Test No of  
students 

Mean S.D Mean 
difference 

‘t’ 
value 

C- group 
Pre-test 20 28.00 1.77 

4.00 3.74 C- group 
Post test 20 32.00 2.20 

Significant at 0.01 level 
 

 The mean of high achievers in the pre-test scores of the control group through 

traditional method is found to be 28.00 with an SD 1.77. The mean of high achievers in the 

post test scores of the control group through traditional method is found to be 32.00 with an 

SD 2.20. The mean difference 4.00 is found to be significant for the ‘t’ value 3.74 for 12 

degrees of freedom at 1% level of significance. Therefore, the hypothesis is rejected. 

 It is concluded that there is a significant difference between high achievers in pre-test 

and post-test mean achievement scores of the control group. 

Null Hypothesis 2 

There is no significant difference between pre and post test mean achievement scores of the 

high achievers in the experimental group. 

Table 2 
THE PRE AND POST-TEST MEAN ACHIEVEMENT SCORES OF HIGH 

ACHIEVERS IN THE EXPERIMENTAL GROUP 
 

Test No. of  
students 

Mean S.D Mean 
difference 

‘t’ value 

E- group 
Pre test 20 28.14 1.96 

16.86 18.33 E- group 
Post test 20 45.00 1.46 

   Significant at 0.01 level 
 
 The mean of high achievers in the pre-test scores of the experimental group through 

the multimedia courseware is found to be 28.14 with an SD 1.96. The mean of high achievers 
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in the post-test scores of the experimental group through the multimedia courseware is found 

to be 45.00 with an SD 1.46. The mean difference 16.86 is found to be significant for the ‘t’ 

value 18.33  for 12 degrees of freedom at 1% level of significance. Therefore, the hypothesis 

is rejected. 

 It is concluded that there is a significant difference between high achievers in pre and 

post-test mean achievement scores of the experimental group. 

Null Hypothesis 3 

There is no significant difference between control and experimental group high achievers in 

pre test mean achievement scores. 

Table 3 
SIGNIFICANT DIFFERENCE BETWEEN CONTROL AND EXPERIMENTAL 
GROUP HIGH ACHIEVERS IN PRE TEST MEAN ACHIEVEMENT SCORES. 

Test No of  
students 

Mean S.D Mean 
difference 

‘t’ 
value 

C- group 
pre test 20 28.00 1.77 

0.14 0.141 
E- group 
pre test 20 28.14 1.96 

Not significant at 0.01 level 
 

 The mean of high achievers in the pre-test scores of the control group through the 

traditional method is found to be 28.00 with an SD 1.77. The mean of high achievers in the 

pre-test scores of the experimental group through the multimedia courseware is found to be 

28.14 with an SD 1.96. The mean difference 0.14 is found to be not significant for the ‘t’ 

value 0.141 for 12 degrees of freedom at 1% level of significance. Therefore, the hypothesis 

is accepted. 

 It is concluded that there is no significant difference between control and 

experimental group high achievers in pre tests mean achievement scores. 

Null Hypothesis 4 

There is no significant difference between control and experimental group high            

achievers in the post test mean achievement scores. 
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Table 4 
SIGNIFICANT DIFFERENCE BETWEEN CONTROL AND EXPERIMENTAL 

GROUP HIGH ACHIEVERS IN THE POST TEST MEAN ACHIEVEMENT 

SCORES 

Test No of  
students 

Mean S.D Mean 
difference 

‘t’ 
value 

C-group 
Post test 20 32.00 2.20 

13.00 13.13 E-group 
Post test 20 45.00 1.46 

  Significant at 0.01 level 
 
 The mean of the post-test scores of high achievers in the control group through 

traditional method is found to be 32.00 with an SD 2.20. The mean of moderate achievers in 

the post-test scores of the experimental group through the multimedia courseware is found to 

be 45.00 with an SD 1.46. The mean difference 13.00 is found to be significant for the ‘t’ 

value 13.13 for 12 degrees of freedom at 1% level of significance. Therefore, the hypothesis 

is rejected. 

 It is concluded that there is a significant difference between control and experimental 

group high achievers in the post test mean achievement scores. 

 
FINDINGS OF THE STUDY 

The following are the findings of the study.  

1.Multimedia courseware approach in learning chemistry at higher secondary level is more 

effective when compared with the traditional method of teaching to high achievers due its 

effectiveness of animation , sound, colour, and text in learning. 

2.There is no significant difference between pre test and post-test mean achievement scores 

of the control group high achievers. 

3.There is a significant difference between pre and post-test mean achievement scores of the 

experimental group high achievers. 

4.There is no significant difference between control and experimental group high achievers in 

pre-tests mean achievement scores. 

5.There is a significant difference between control and experimental group high achievers in 

post test achievement scores.. 

IMPLICATIONS OF THE STUDY 

1. From the findings of this experimental study, it is clear to know that the multimedia 

courseware approach is effective in learning chemistry subject at higher secondary 
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level particularly for high achievers. Hence, instead of handling classes through 

traditional method of teaching, better we adopt such multimedia approaches in order 

to make the high achievers to master the subject. 

2. Awareness training may be given to the school teachers about the uses of multimedia 

approaches. 

3. Multimedia approaches must be included in the planning of curriculum preparation. 
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