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ABSTRACT A study was conducted to measure the effect of computer animation on 10 + 2 level in relation to student’s 
understanding for the unit chemical bonding. One experimental group and one control group were used for the study. While 
the control group was taught with traditional instruction, the experimental group received computer animated instruction. At 
first, entry level test was administered as pretest, then post-test and retention test were used to collect data. The results of the 
study indicated that while there is no statistically significant difference between groups in pre-test, but a significant difference 
in performance scores was observed in case of post-test and retention test, confirmed by paired group ‘t’ value. The data was 
analyzed by using SPSS (Statistical Package for Social Science) -16 software. 

Introduction
With the ever advancing technology and the constant need 
to improve teaching practices, a course that could success-
fully put the two together efficiently would be very advanta-
geous to not only the students but also the teacher. Most 
students today are more proficient with computers than their 
parents, but the computer is very seldom used in their stud-
ies. These computers are used not only as a means of helping 
them in analyze data, computers have become a pervasive 
tool toward optimizing their learning. Now-a-day computer 
programmers have been able to create some programs that 
have served to increase student learning by affecting cogni-
tive processes and increasing motivation. Current research 
shows the mechanisms by which computer programs facili-
tate this learning are (1) personalizing information, (2) animat-
ing objects on the screen, (3) providing practice activities that 
incorporate challenges and curiosity, (4) providing a fantasy 
context and (5) providing learner with choice over his/her 
own learning.

Animations of molecular structure and dynamics are often 
used to help in understanding the abstract ideas of chem-
istry. It has various advantages like simplification, unlimited 
resolution and magnification, ability to highlight certain 
symbols within a complex background, control of motion, 
shape , or color change, and the stepwise fading in and out 
of symbols. With the help of this techniques student acquired 
the ability of explaining the particular concept, for example, 
Motion of electron around the nucleus. The animation of the 
objects increases learning by decreasing the cognitive load 
on the learner’s memory thereby allowing the learner to per-
form search and recognition processes and to make more 
informational relationships (Reiber, 1991). 

Nishino (1993) conducted a doctoral investigation which has 
special relevance to the present problem. In his experiment 
the control group received instruction based upon traditional 
science teaching while the experimental group received in-
struction using a multimedia computer-based science learn-
ing environment. It was found that students in the experi-
mental group had a significantly higher post test mean score 
than the students in the control group.

Williamson, V. M, Abraham, M.R., (1995) conducted a study to 
explore the effect of computer animations depicting the par-
ticulate nature of matter on (n=400) college students’ mental 
models and comprehension of chemical phenomena. They 
found that treatment groups received significantly higher 
conceptual understanding scores than did the control group.

Yang, E., Andre, T., Greenbowe, T. J. (2003) examined the 
impact of computer animations that illustrate chemical re-

actions occurring inside a battery on students, enrolled in 
a college introductory chemistry course. This study implied 
that instructor-guided animations may helped the student in 
understanding the targeted chemistry concepts.

Kelly, R. M.; Jones, L. L (2007) investigated how the features 
of two different styles of molecular-level animation affected 
students’ explanations of sodium chloride dissolution in wa-
ter. In small group sessions 18 college-level general chem-
istry students dissolved table salt in water, after which they 
individually viewed two animations of salt dissolution. Before 
and after viewing each animation the participants provided 
pictorial, written, and oral explanations of the process at the 
macroscopic and molecular levels. An analysis of the data 
showed that students incorporated some of the microscopic 
structural and functional features from the animations into 
their explanations. However, oral explanations revealed that 
in many cases, participants who drew or wrote correct expla-
nations did not comprehend their meanings.

Chang, H.Y et al (2010) have investigated whether the un-
derstanding of the particulate nature of matter by students 
was improved by allowing them to design and evaluate 
molecular animations of chemical phenomena. They devel-
oped Chemation, a learner-centered animation tool, to allow 
seventh-grade students to construct flipbook-like simple ani-
mations to show molecular models and dynamic processes. 
The results indicate that designing animations coupled with 
peer evaluation is effective at improving student learning 
with instructional animation. On the other hand, the efficacy 
of allowing students to only design animations without peer 
evaluation is questionable compared with allowing students 
to view animations.

According to Fensman (1975) Concepts like bonding, struc-
ture, rate of reaction, and internal energy has implications 
regarding understanding the whole chemical process, mainly 
chemical reactions and chemical properties of substances. 
On the other hand, chemical reactions involve the breaking 
and forming of chemical bonds (Taber & Coll, 2002). There-
fore, chemical bonding is a key concept in chemistry. 

However, most of the researcher focused their study towards 
the teaching of chemistry at college level but it is very im-
portant to build their concepts of chemistry at 10+2 level. 
That is why investigators made a study at 10+2 level by using 
computer animation as research tool to ensure whether this 
tool is effective or not.

Objectives of the study
The purpose of the study can be stated in terms of some 
specific objectives, which are:
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1. To develop an Entry Level Test to measure the prerequi-
sites of learners for learning the unit ‘Chemical Bonding’ 
in Chemistry for class XI.

2. To develop the computer animation program with the 
help of expert persons for the unit ‘Chemical Bonding’ in 
Chemistry for class XI.

3. To develop and standardized Criterion Reference Tests 
for measuring immediate learning and retention on the 
unit Chemical Bonding’.

4. To perform the experiment in classroom and compare 
the effectiveness of the two instructional treatments on 
the criterion of immediate learning and retention.

Hypothesis
To facilitate the study, the following null hypothesis has been 
framed:
0H1: There is no significant difference between the means of 

criterion test scores from the two instructional treatment 
groups on the criterion of immediate learning.

0H2: There is no significant difference between the means of 
criterion test scores from the two instructional treatment 
groups on the criterion of retention.

Design of the study
Methodology: 
Experimentation is an attempt to control all essential factors 
except a single variable which is manipulated in order to de-
termine the effect of its manipulation. 

Population: 
Learners of class XI under West Bengal Council of Higher 
Secondary Education (WBCHSE) having Bengali as medium 
of instruction and possessing adequate understanding of 
English language, of the district of Birbhum in the state of 
West Bengal, India formed the population for the present 
study.

Sample:
As the experiment involving different instructional strategies 
are to be performed in school under controlled condition, 
the researcher preferred to treat the schools as the sampling 
unit and obtained a random sample of two boys’ schools in 
the district of Birbhum, West Bengal India. The sample con-
sists of 80 learners from class XI. 

Instructional instruments: 
(a) Computer software: In this study the investigators devel-
oped the computer animation programme with the help of 
an expert person on the unit ‘chemical bonding’ for class XI. 

Identification of Variables:
(1)  Independent variable: Instructional treatments
(2)  Dependent variables: Tests scores obtained from entry 

level test (CRT 1), immediate learning (CRT 2) and reten-
tion (CRT 3).

(3)  Intervening variables: (a) Socio-economic status, (b) 
Grade level, (c) Familiarity with content presented in the 
unit, (d) Teacher variable, (e) School variable, (f) Scho-
lastic achievement in chemistry, (g) Learner variable , (h) 
Physical environment of the classroom, (i) Contamination 
effect. These variables are controlled following standard 
procedure.

Experimental design:
In this study ‘randomized control group pre test post test de-
sign was selected for carrying the experiment. In this design, 
subjects are assigned to the experimental and control group 
by random procedures and administered a entry level test 
(CRT 1). The investigators introduce the treatment only to 
the experimental group for a specific period of time. At the 
end of the experiment, the experimental and control groups 
are administered the post test (CRT 2) as the measure of de-
pendent variable. After the interval of 15 days another test 
(CRT 3) was administer to know about the retention of the 
content. The difference between means of scores of CRT 1, 
CRT 2 and CRT 3 are compared with the help of suitable 
statistical test in order to ascertain whether the experimen-

tal treatment produced a significant effect than the control 
condition. 

Result and discussions
Analysis by descriptive statistics:
Within the framework of the problem concerning the rela-
tive effectiveness of the two instructional treatment, it is ob-
served from Table 1 that the mean achievement scores of 
experimental group, designated as A1, (M=68.62, SD = 9.71) 
is slightly higher than that of mean scores of control group, 
designated as A2, (M = 66.60, SD=7.32) on the same cri-
terion measure i.e. entry level test. It is also observed from 
the same table that mean scores are higher for experimental 
group than that of control group for the rest two criterions i.e. 
immediate learning and retention respectively. So, it is now 
necessary to examine whether this difference is real or appar-
ent, for which inferential statistics has used. 

Table 1 Mean and SD for achievement scores
Experimental 
Group (A1)

Control Group 
(A2)

Mean SD Mean SD
Entry level test (CRT 1) 68.62 9.71 66.30 7.32
CRT 2 74.22 9.90 66.60 8.51
CRT 3 63.45 8.90 45.67 6.23
Analysis by inferential statistics: 
One important aspect of the analysis was to find out if there 
was any significant difference between strategy 1 and strat-
egy 2 i.e. computer animated instruction and conventional 
method of instruction respectively. The pupil of class XI was 
also selected through randomization from each of school se-
lected. It is expected that as the groups were formed ran-
domly, so the two groups are accepted as equivalent to each 
other. In order to test this equivalency the investigators try 
to determine the significance difference between the mean 
scores of the two groups by means of t-test (Table 2) using 
SPSS -16 software. 

Table 2 Determination of ‘t’ value for entry level test

Group compared Mean 
(M) SD Mean 

difference SED df t

Experimental (A1) 68.62 9.71
2.32 1.99 78 1.167*Controlled (A2) 66.30 7.32

 * Not significant at 0.05 level

The t-value was found to be equal to 1.167 for df = 78 which 
was not significant at 0.05 and 0.01 level. Hence there is no 
significant difference between two group A 1 and A2 prior to 
commencement to the experiment. It is thus interpreted that 
both the groups i.e. experimental and control are equivalent 
in all respect.

Testing of null hypothesis ( oH1) 
It was hypothesized that there would be no significant dif-
ference between the two treatment group on the criterion 
of immediate achievement. In order to test this hypothesis 
t- value is essential for which Table 3 is constructed.

Table 3 Determination of ‘t’ value for the criterion of im-
mediate learning

Group 
compared

Mean 
(M) SD Mean 

difference SED df t

A1 74.22 9.90
7.62 2.13

 
78

 
3.58**A2 66.60 8.51

 ** Significant at both the level

It is observed that t value ( t = 3.58) which for df = 78 was 
found to be significant (P <0.01). The null hypothesis 0H1 
was thus rejected. It is thus interpreted that there is some 
difference between two strategies of instruction. It is ob-
served from Table 1 that mean achievement scores of A1 (M 
= 74.22) is higher than the mean scores of A2 (M=66.60). So 
learner under A1 i.e learning through computer animation 
has achieved more than 74% of immediate learning where as 
through under conventional instruction performed the extent 
of 67 % of the same learning.
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Testing of null hypothesis ( oH2) 
It was hypothesized earlier that there would be no significant 
difference between the two treatment groups on the criterion 
of retention. To test this hypothesis t- value is essential and 
this value is calculation from Table 4.

Table 3 Determination of ‘t’ value for the criterion of re-
tention
Group 
compared

Mean 
(M) SD Mean 

difference SED df t

A1 63.45 8.90
17.77 1.84 78 9.63***A2 45.67 6.30

 *** Significant at 0.05 and 0.01 level

It is observed that t value (t = 9.63) which for df = 78 was 
found to be significant (P <0.01). Thus the null hypothesis 
is not accepted. In other words there is a real difference be-
tween the two treatment groups. It is observed that mean 
score of A1 (M = 63.45) is higher than the mean scores of A2 
(M=45.67). It implies that rate of retention (85.4%) is higher 
in case of computer animated instruction than that traditional 
teaching (68.5%). As far as retention is concerned, better per-
formance of learning under A1 may be attributed to the fact 
that concept taught through animated have impressed the 
pupil more firmly and facilitated their learning and retention 
as well. The results was supported by the work done by Oz-
men et al (2009). 

As far as the immediate achievement and retention of the 
unit ‘chemical bonding’ in chemistry is concerned, there is 

some difference between the two treatments. Thus the two 
treatments are not equally effective in enabling the learn-
ers to achieve the required standard of performance. One 
significant aspect of this investigation is that attainment of 
such a standard of performance is possible when the media 
of instruction are highly structured and learners are able to 
get continuous feedback in terms of ‘knowledge of results’ 
in computer assisted instruction. This may be justified by the 
fact that the components of computer asssited instruction are 
highly structured. Moreover, the animation, graphics, sound, 
etc attracts the attention of the learner towards learning. 
Since the experiment has been performed under highly con-
trolled condition and the treatments were of considerable 
length involving a time period of four week which was suf-
ficient to pick up the effect of the experimental treatments it 
can safely be stated that the finding can be generalized over 
a larger population.

Conclusion
It is a common expectation that multimodal presentation 
is always superior to the unimodal one. The findings of ex-
perimental work on the role of sensory cues lead one to this 
inevitable conclusion. Thus there seem to be fairly strong 
evidence that supports the superiority of visual presentation 
over the auditory one in verbal learning. Hence it can be 
concluded that since visual mode of presentation of learning 
materials has some significance in learning, it must also be 
contributing significantly to make the strategy of computer 
animated instruction more effective so far as the immediate 
learning as well as retention is concerned. 
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