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Abstract- This True Experimental study compared academic
performance of smdents in class VI in one of the English
Medium School of Vadodara, India among traditional
instruction, -only Computer Assisted Instruction - (CAI) and
Computer Assisted Instruction with simultaneous discussion. The
design used in this study was posttest only control group design
Three sections of class VITT students were selected and groups
were randomly allotted. ANCOVA was used in data analysis.
There was significant difference in the post test scores of
students receiving traditional method, only CAI and CAl with
simultaneous discussion. Bonferroni correction was ysed for Post
1oc test. It revealed that traditional method is as effective as only
CAT. CAI with simultaneous discussion is more effective than
raditional method. CAI with simultapeous discussion is mare
sffective than only CAT. '

'mdex Terms- Computer Assisted Instruction, Self Learning
vlaterial, Auto Instructional Method, Simultaneous Discussion
ind symbolic language

I. INTRODUCTION

ASi_gniﬁcam number of students find it difficult to learn
.mathematics.  Mathematies is a special subject symbol
yecupies a-very important role in it.-The ‘nature of mathematics
nakes difficult for the students to learn. [1] Success or failure in
+ mathematics coutse has a strong influence on smdents' choice
f major and whether they graduate and qualify for meaningful
obs. Mathematics is an abstract subject. [2]The reasoning in
nathematics possesses a number of characteristics, namely,
haracteristics of accuracy, verification of results, certainty of
esults, similarity to reasoning in life,. originality. All these
hiracteristics automatically become a part and parcel of a child
vhen he learns mathematics. Mathematics is a symbolic
anguage. Students find it difficult to vnderstand mathematics
ecause of symbols and abstracimess. [3]Patel in her stndy
pecifies that one of the reasons for the selection of commerce
tream was that students felt science stream to be difficult, as it
>quires a ot of hard work to be put in. The study also stated that
*w of the students who earlier a0k up science stream later on
ot:shifted to commerce stream, as they could not cope up with
hysics and Mathematics. [4] Ours and previous few generations
ave failed to produce good mathematics teachers at school level
1 adequately large numbers. If a boy or girl is taught by a bad
1athematics teacher he will be worse off than not being taught it
t all. The corpus of this erormous knowledge that man built

ver the last few centuries will be too burdensome to carry into

future on the shoulders of ill-equipped school Mathematics
teachers. Currently, Science stream is divided into group A with

. Mathematics and group B without Mathematics. As 21st cenfury
* progresses there will be two kinds of people - mathematically

abled and mathematically disabled or disadvantaged. The latter
takes orders from the former. Our country requires technically
skilled manpower and in order o meet. this objective
mathematics plays an important part. [5] In order to overcome
the difficultics faced by the students, teacher should .adopt
different methodology in teaching of mathematics like drill
method, using different aundio visual aids, computer aided
Instruction, mathematical ¢lub etc. One of the methods is auto-
instructional methad. It is a method of individnalized instruction.
Oue of its forms is CAI (Computer Assisted/Aided Instruction)
awto instructional teaching. It is very useful 1o the teachers and

the students as it lessens the burden of teaching and leaming and .

it makes teaching and leaming interesting. It also helps the
students to learn at their own pace and at their own convenience.
It motivates the students and increases the enthusiasm of the
students. In this method stmdents read different frames and
answer the questions that follow .and by this way they leam
automatically. Even the learning that takes place through CAT is
accurate and untiring. The most beneficial part of CAl.is it

provides the mixture of wide range of visual, graphics. and. .
- pictures to make the teaching learning more interesting. In this *
line investigators developed and implemented CAI and found its

effectiveness.

IL. RATIONALE OF THE STUDY
Many smdies have been conducted on low achievements in

_mathematics. [6)Author have smdied the low résults  in

mathematics at Secondary Examination in Rajasthan and found
thar the cause of failure was non-availability of mathematics
teachers due to late appointments and frequent teacher tignsters;
lack of appropriate classrooms. [7]Auther has found the causes
responsible for under achievements were gaps in knowledge of
concepts, difficulties in understanding of mathematics language.
These studies clearly show that students find difficuity in
learning mathematics and there is a need to develop some self
learning material to make learning easy. Many studies have been
conducted to find ofit the effectiveness of CAl in terms of
achievement of the students in learning. [8] Author found that
experimental group performed better on post test. The swdies
conducied by authors [9-18] showed that CAI was effective than
conventional method. [20]Author in his situdy found that
mathematics learning ithrough CAI‘with Peer Instruction (CAIPT)
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was effective on posttest. [21]Author found that there was no
statistically significant difference in the postitest scores of
students receiving traditional instructon and traditionaf
instruction supplemented with computer-assisted instruction. All
the above stated research are conducted is subject other than
mathematics. There were only three studies related to
mathematics one was related .to higher mathematics.and_other
two are related to school mathematics and these two compared
the traditional method and CAI There was no research related to
agithimetic part of .athematics .and-«elated to upper, primary
section. Invéstipators felt the need to condudt a resedréh in
arithmetic part of mathematic in upper primary section and with
different modes.

IIl. METHODOLOGY OF THE STUDY

A Ime Present Study Entitles
The Effectiveness of Computcr Assnatcd Tnstruction in Teaching
Arithmetic

B. Objectives of the Study

s To develop the CAl in Mathematics for Standard VIII
.students studying in schools affiliated to GSHSEB (Gujarat
State Secondary and Higher Secondary Education Board).

e To study the effectiveness of the developed CAI in terms of

- students’ achievemeént in Mathematics with one of the
experimental groups (Group A) of standard VHI students.

«  To smdy the effectiveness of the developed CAT in terms of
students® achievement in Mathematics with another
experimental group .(Group B) of standard VIIL. students

) 'along with treatment of simuftaneous discussion.
& "o sthdy the relative cHiccfiveness 5 Iéitning mathematics |
in elass VI among the three groups A, B and C (Where C
- is the control group and A and B are experimental groups) in
~-~terms of achievement of the students

C. Hypotheses of the Study
’ + There will be no sxgmﬁcant difference in the mean
achieverjent scoregof group € Studenig and § orq,up A stadents.
- @ fhefe Wil be o surmﬁci’r difference in the meat-
achievement scores of group C students and group B students.

+ There will be no significant difference in the mean
achievement scores of group A students and sroup B students.

D. Delimitation of the Study
The present study was delimited to standard VI English
‘Medium GSHSEB students. and only arithmetic unit of the .
_.mathematics textbook in the'. year 2010 was covered during
»expenmentatlon ‘of the present stady. ' -

. E. Design of the Study
The stndy adopts the post test only control group design.

F. Population of the Study

There are 61 grant-in-aid schools in the city of Vadodara,
functioning under the Gujarat State Board of secondary and
Higher Secondary Education (GSHSEB) following the mles and
regulations laid by the Ministry of Human Resources of the
Government of India. The population of the study consists of all
the Standard. VITT. English medium students of GSHSEB ef
Vadodara city in the year 2010.

_ G. Sample and Procedure of the Study

"Ornie school in the urbanarea was selected on the basis ofthe
computer facilitics available in their campus for con-ducting the
experiment. Random sampling fechnique was used to select
groups by the researchers in this study. The Experimental Group
A consisted of 28 students and Experimental Group B consisted
of 24 students and Control Group consists of 21 students
Experimental Group A studied through the developed CAL
Experimental Group B studied through the developed CAT along
with simultancous discussions and Control Group studied
through traditional method. Students in all the groups leamned
the same topics viz ‘Profit and Loss” and ‘Simple and Compound
Interest' through the respective instructional strategy. Experiment
time duration was 30 periods each period consisted of 35 minutes
in each group for one month.

H. Tools far Data Collection

1) Computer Assisted Instruction developed by the
Investigator and modified according to the advice given by
experts in mathematics, mathematics education, English and .
Computer Science.

2). Achievement tests developed by the investigator served
.. 88 pre test.and post test.

I Steps in data collection

Step 1: One of the English medium school of Vadodara,
“Indid following "GSHSER syllabus class VIII swudents were
selected purposively having the reqmred facility 1o conduct the

experiment.
Step Smdents were divided randomly into three groups
-Cotiol | grov *tayght’ "By “tsudl - cénventional iethod,

Expenmemal Group A (only CAT) and Experimental Group B(
CAI with simultaneous discussion).

Step 3: Class VI final examination mathematics marks
were collected by the investigators for the purpose oi caleulation
of ANCOVA.

Step 4: Students were taught in their rcspccuve methods for
one month till the completion of the selected arithmetic unit.
Cantrol “ group students’ were taught by school mathematics
teacher. :
Step 5: Post test ‘was administered to the students and their
response was collected and analyzed.
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IV. DATA ANALYSTS AND INTERPRETATION
[22] ANCOVA Calculation

Table 1: Calculation of ANCOVA Control Group (traditional Method)
X Y X*X Y*Y X*Y

Vil Post
Marks Test

S:No out of out of

100 100
1 70 33.33 4900.00 1111.11 2333.33
2 54 40.00 2916.00 1600.00 2160.00
3 57 46.67 3249.00 2177.78 2660.00
4 39 53.33 1521.00 2844.44 2080.00
5 99 53.33 9801.00 2844.44 5280.00
6 37 60.00 1369.00  3600.00 2220.00
7 58 5333 3364.00 2844.44 309333
8 75 46.67 5625.00 2177.78 3500.00
9 39 40.00 1521.00 1600.00 1560.00
10 37 60.00 1369.00  3600.00 2220.00
11 57 3333 3249.00 1111.11 1900.00
12 91 46.67 8281.00 2177.78 4246.67
13 56 60.00 3136.00 3600.00 3360.00
14 77 26.67 5929.00 711.11 205333
15 52 3333 2704.00 1111.11 173333
16 63 3333 3969.00 1111.11 2100.00
17 51 3333 2601.00 1111.11 1700.00
18 66 60.00 4356.00 3600.00 3960.00
19 46 40.00 2116.00 1600.00 1840.00
20 44 40.00 1936.00 1600.00 1760.00
21 74 5333 5476.00 2844.44 3946.67
sum 1242 946.67 79388.00 44977.78 55706.67
avg 59.14 45.08
S.D. 17.22 10.73
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Table 2: Calculation of ANCOVA Experimental Group A (only CAl)

X Y X*X Y*Y X*Y

ViI Post
S:No g/lIJ?rks of -cl)—Sft of

100 100
1 52 26.67 2704.00 711.11 1386.67
2 51 33.33 2601.00 111111 1700.00
3 43 40.00 1849.00 1600.00 1720.00
4 35 33.33 1225.00 1111.11 1166.67
5 43 40.00 1849.00 1600.00 1720.00
6 35 33.33 1225.00 1111.11 1166.67
7 40 40.00 1600.00 1600.00 1600.00
8 59 40.00 3481.00 1600.00 2360.00
9 38 46.67 1444.00 2177.78 1773.33
10 78 40.00 6084.00 1600.00 3120.00
11 84 60.00 7056.00 3600.00 5040.00
12 37 46.67 1369.00 2177.78 1726.67
13 90 100.00 8100.00 10000.00 9000.00
14 79 20.00 6241.00 400.00 1580.00
IS 36 40.00 1296.00 1600.00 1440.00
17 69 46.67 4761.00 2177.78 3220.00
18 35 20.00 1225.00 400.00 700.00
19 81 73.33 6561.00 5377.78 5940.00
20 100 73.33 10000.00 5377.78 7333.33
21 35 40.00 1225.00 1600.00 1400.00
22 35 40.00 1225.00 1600.00 1400.00
23 46 33.33 2116.00 111111 1533.33
24 38 40.00 1444.00 1600.00 1520.00
25 40 46.67 1600.00 2177.78 1866.67
26 38 40.00 1444.00 1600.00 1520.00
27 93 40.00 8649.00 1600.00 3720.00
28 77 46.67 5929.00 2177.78 3593.33
sum 1487 1180.00  94303.00  58800.00 70246.67

avg 5507 43.70
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Table 3: Calculation of ANCOVA Experimental Group B (CAJ with simultaneous discussion)

© 00 N o O b WD - [
=}

N NN RNDNR R P 2 B B 2P P
2 W N P O © o N o o b~ w NP o

sum
avg

S.D. 2185 16.68

X y

vii marks post test
out of 100 out of 100

38 93.33
35 80.00
42 73.33
41 93.33
55 66.67
52 7333
35 93.33
64 73.33
36 60.00
96 100.00
40 60.00
55 66.67
44 73.33
95 100.00
45 73.33
61 60.00
35 46.67
56 46.67
42 60.00
94 93.33
93 60.00
48 66.67
76 80.00
100 100.00
1378 1793.33
57.42 74.72

«

X*X

1444.00
1225.00
1764.00
1681.00
3025.00
2704.00
1225.00
4096.00
1296.00
9216.00
1600.00
3025.00
1936.00
9025.00
2025.00
3721.00
1225.00
3136.00
1764.00
8836.00
8649.00
2304.00
5776.00
10000.00
90698.00

y*y X*y
8711.11 3546.67
6400.00 2800.00
5377.78 3080.00
8711.11 3826.67
4444.44 3666.67
5377.78 3813.33
8711.11 3266.67
5377.78 4693.33
3600.00 2160.00
10000.00 9600.00
3600.00 2400.00
4444.44 3666.67
5377.78 3226.67
10000.00 9500.00
5377.78 3300.00
3600.00 3660.00
2177.78 1633.33
2177.78 2613.33
3600.00 2520.00
8711.11 8773.33
3600.00 5580.00
4444.44 3200.00
6400.00 6080.00
10000.00 10000.00

140222.22 106606.67

Table 4: ANOVA table for Adjusted X

Source d.f.
Between 5
groups
Withi

ithin 68
groups
Total 70

SS

2972.085

26043.49

29015.58

MS

1486.043

382.9926

F-Ratio

3.880082

wrww.iisrp.org
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Table 5: Result of One-Way ANCOVA

ANCOVA
Results (k==3)
Source SS df | MS F P
adjusted means 14643.36015 | 2 | 7321.68008 | 37.516212 | 0.000000000010
adjusted error 13270.90918 | 68 | 195.160429
adjusted total 27914.26934 | 70
Test for Homogeneity
of Regressions
Source S8 df | MS F P
between regressions 904.9218154 | 2 | 452.460908 | 2.4880619 | 0.090605826
remainder 1236598737 | 68 | 181.852755

Table 6: Adjusted Means of the respective groups

Ccv bV

Observed Observed Group
Means Adjusted
1 57.41666667 | 74.72222 74.61422 | EXPB
2 55.07407407 | 43.7037 44.27039 | Control
3 59.14285714 | 45.07937 | 44.4742 Exp A

At 5% level, the wble value of F for vl = 2 and v2 = 68 is
3.132 this value is less than the calculated value (i.e. calculated
value of 37.516 is greater than table value) and accordingly we
infer that F-ratio is significant at 5% level which means the
difference in group means is significant.

At 1% level, the table value of F for vi =2 and v2 = 68 is
4.92 this value is less than the calculated value (i.e. calculated

[23] Post test results (Bonferroni correction) at 5% level

value of 37.516 is greater than table value) and accordingly we
infer that F-ratio is significant at 1% level which means the
difference in group means is significant.

Adjusted Mean of Experimental Group B(74.61422) with
discussion is more than the other two groups namely
Experimental Group A(44.4742) and Control Group(44.27039).

Table 7: Mean and size of the sample of the respective groups

Comparison Mean 1 Mean 2 N1 N2

1: Control GP and Exp A +45.08 +43.70 21 28

2: Control GP and Exp B +45.08 +74.72 21 24

3:ExpAand Exp B +43.70 +74.72 28 24

Mean Square= 382.9926 DF=68
Table 8: Calculation of confidence intervals

Comparison Meanl - Mean2 95% CI of difference
1: Conrol GPand Exp A | +1.38 -12.49 to +15.25
2:Control GPand ExpB | - 29.64 -43.99 to - 15.29
3:ExpAandExpB -31.02 -44.38 to - 17.66
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Table 9: Comparison of Statistical Significance of three groups

Comparison . Significant? (P <0.057) |t

1: Control GP and Exp A | No 0.244
2: Control GP and Exp B | Yes 5.069
3:ExpAandExpB Yes 5.698

At 5% level of significance

1.There is no significant difference between the mean
achievement scores of Control Group students and Experimental
Group A (Only CAI) students.

This shows that both the methods that is teaching by traditional
method is as effective as teaching by only CAL

2. There is significant difference between the mean
achievement scores of Control Group students and Experimental
Group B (CAl with simultaneous discussion) students.

From the above result it can be concluded that there is
significant difference between tecaching by traditional method
and CAT with simultaneous discussion. Mean achievement score
of students taught by CAl with simultaneous discussion is more
than mean achievement score of students taught by traditional

[23] Post test results (Bonferroni correction) at 1% level

method. Therefore CAI with simultaneous discussion is more
effective than traditional method.

3.There is significant difference between the mean
achievement scores of Experimental Group A( Only CAI)
students and Experimental Group B(CAI with simultancous
discussion) students.

From the above result it can be concluded that there is
significant difference between teaching by only CAI and CAT
with simultancous discussion. Mean achievement score of
students taught by CAl with simultaneous discussion is more
than mean achievement score of students teaching by only CAIL
Therefore CAI with simultaneous discussion is more effective
than only CAL

Comparison Mean 1 Mean 2 N1 N2

1: Control GP and Exp A +45.08 +43.70 21 28

2: Control GP and Exp B +45.08 +74.72 21 24

3:ExpAandExpB +43.70 +74.72 28 24

Mean Square= 382.9926 DF= 68
Confidence intervals

Comparison Meanl - Mean2 99% CI of difference
1: Conuol GPand Exp A | +1.38 -15.81 to +18.57
2: Control GPand Exp B | -29.64 -47.43 to -11.85
3:ExpAandExpB -31.02 -4758 to - 14.46

Statistical Significance

Comparison Significant? (P <0.017) |t

1: Control GP and Exp A | No 0.244
2: Control GP and Exp B | Yes 5.069
3:ExpAandExp B Yes 5.698

At 1% level of significance

L. There is no significant difference between the mean
achievement scores of Control Group students and Experimental
Group A (Only CAl) students.

This shows that both the methods that is teaching by traditional
method 1s as effective as teaching by only CAL

2. There is significant difference between the mean
achievement scores of Control Group students and Experimental
Group B {CAl with simultaneous discussion) students.

From the above result it can be concluded that there is
significant difference between teaching by traditional method
and CAT with simultaneous discussion. Mean achievement score
of students taught by CAI with simultaneous discussion is more
thany mean achievement score of swdents taught by traditional

method. Therefore CAT with simultaneous discussion is more
effective than traditional method.

3. There is significant difference between the mean
achievement scores of Experimental Group A({ Only CAI)
students and Experimental Group B(CAI with simuitancous
discussion) students.

From the above result it can be concluded that there is
significant difference between teaching by only CAT and CAIl
with simultancous  discussion. Mean achievement score of
students taught by CAI with simultaneous discussion is more
than mean achievement score of students teaching by only CAL
Therefore CAT with simultaneous discussion is more effective
than only CAL
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V. FINDINGS OF THE STUDY

From the data analysis it can be conchided that teaching
students of class VIIT the arithmetic part of mathematics by
traditional method is as effective as only CAI Teaching students
by CAI with simultaneous discussion is more effective than
traditional method that is traditional method should be
supplemented by self learning material like CAI so that
maximum leaming takes place. Teaching students by CAT with
simultaneous discussion is more effective than only CAI that is
presence of teacher is essential so that studemts can clear their
doubts arising while learning.

VI EDUCATIONAL IMPLICATION OF THE PRESENT STUDY

Students enjoyed learning mathematics through CAI and it
helped studemts as a supplementary material. Self lcammg
material should be developed in mathematics where ever possible
for all classes and should be used along with the conventional
method to make learning enjoyable pleasant experience.

VIL. CONCLUSION
The results of this study indicate that class VIIT students

learned mathematics equally well with or without CAT .The mere

presence of computers does not improve student learning.
Computers have the potential to be useful tools to improve
learning; however, it is the responsibility of the teachers to
choose software that meets the needs of the students, to use it
effectively, and to require its use. Educators can tap info this
interest by using technology to deliver instruction and assess
learning. Computer learning systems provide educators the
opportunity to create lessons in a varety of alternative formats to
the traditional lecture in order to address the different learning
styles and preferences of students. And this supplement is also
useful to the smdents whenever they are absent to the class
during the content is taught. . They can refer repeatedly untl they
understand thoroughly this facility is absent in the traditional

method. Uldmately quality is essential in any mode of

instruction. There is also limitations in preparing CAl person
should know not only the content but also methods to prepare
CAL
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Abstract— This study is the continuation of imitial tryout
conducted in one of the English Medium school of Vadodara,
India. Computer Assisted Instruction (CAI) is modified after
initial tryout amd used for final tryout. Investigators have
selected arithmetic part of class VIII Gujarat State Secondary
and -Higher Secondary Education Board (GSHSEB) text book
and Computer Assisted Instruction was developed in this part.
This True Experimental study compared academic performance
of students in class VIII in one of the English Medium School of
Vadodara following GSHSEB textbook, Imdia among.
conventional method, only Computer Assisted Instruetion (CAD...
and Computer Assisted Instruction with simultaneous discussion.
The design used in this study was posttest only control group
design. Three sections of class VIII students were selected and
groups were randomly allotted. ANCOVA was used in data
analysis. The findings of the study showeéd that thie¥e Was no”
significant difference between the mean. achievement post.test:
scores of students receiving traditional method, only CAI and -
CAT with simultancouns discussion.

Keywords— Abstract Subject, Auto " Instructional Method,
Computer Assisted Instruction, Conventional Method Self
Learning Material, Simultaneous Discassien and Symbolic
language. '

I. INTRODUCTION

Teaching and learning mathematics is a challenge because
mathematics is a special subject where in symbols occupy an
important position. Nature of mathematics is abstract and has
a special language called symbolic language. Most of the
students find difficult in learning mathematics because of its
nature. If a student fails to learn the basic concepts of
mathematics it will affect his future career. [1] Success or
failare in a mathematics course has a strong influence on
students’ choice of major and whether they graduate and
qualify for meaningful jobs. Mathematics is a theoretical
subject. {2]The reasoning in mathematics possesses a number
of characteristics, namely, characteristics of accuracy,
verification of results, certainty of results, similarity to
reasoning in life, origisality. All these characteristics
automatically become a part and parcel of a child when he
learns mathematics. Patel {3] in her study specifies that one of
the reasons for the selection of commerce stream was that
students felt science stream to be difficult, as it requires a lot
of hard work to be put in. The study also stated that few of the
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: i
- students .who earlier took up science stream later on got

shifted to commerce stream, as they could not cope up with
Physics and Mathematics. [4] Ours and previous few
generations have failed to produce good mathematics teachers
at school level in adequately large numbers, If a boy or girl is
taught by a bad mathematics teacher be will be worse off than
not being taught it at all. The corpus of this enormous
knowledge that man built over the last few centuries will be
too burdensome to carry into future on the shoulders of ill- -

-equipped.school Mathematics teachers.--

[5}In order to overcome the difficultics faced by the
students, teacher should adopt different methodology in
teaching of mathematics like drill method, using different

.. audio visual aids; computer- aided instruction,- mathematical -

club etc. One of the methods is anto-instructional method. It is ;.
a method of individualized instruction. In CAI is prepared
using psychological theories of leaming. Mastery leaming
can be facilitated through programmed learning. The,
fundamental notiorn of programmed learning is that
reinforcement of learning. Programmed learning is applied
through electronic self-learning modules” with built in
feedback, remediation, and reinforcement of learning. A self-
learning module is a self-contained unit or package of study
materials, which students stady on an individual basis.
Students proceed through a pre-test, learning outcomes,
content, and activities, post-test. Successful completion of one
level of learning is required to proceed to a higher level. CAl
supports student-centered learning. It is mediator between
information-communication technologies and ‘theories of
learning. In this line investigators developed and implemented
CAI and found its effectiveness.

II. RATIONAL OF THE STUDY

Investigators have reviewed two studies related to low
achievements in mathematics. Jain, and Burad {6] have
studied the low results in mathematics at Secondary
Examination in Rajasthan and found that the canse of failure
was non-availability of mathematics teachers due to late
appointments and frequent teacher transfers; lack of
appropriate classrooms. Chel{7] has found the causes
responsible for under achievements were gaps in knowledge
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of concepts, difficulties in understanding of mathematics
language. These studies clearly show that students find
difficulty in learning mathematics and there is a need to
develop some self learning material to make learning easy.

Many stadies have been .conducted to find out the

effectiveness of CAI in terms of achievement of the students
in learning. Investigators have reviewed fourteen studies
related to CAL Jeyamani{8] found that experimental group
performed better on post test. The studies conducted by
authors [9],[10],[111,[12],113],[141,[151,[161,[171,[18])showed
that CAI was effective than conventional method. Vansia[20]
in his study found that mathematics learning through CAI
with Peer Instruction {CAIPI) was effective on posttest.
Spradlin, Kathy Dye and Ackerman, Beth{21] found that there
was no statistically significant difference in the posttest scores
of students receiving traditional instruction and traditional
instruction supplemented with computer-assisted instruction.
Barad{22] found that science teaching through CAl

programme was more effective for boys than girls in rural area.

Out of fifteen studies reviewed related to CAI there were only
three studies related to mathematics. One was related to higher
mathematics and other two were related to school
mathematics and these two schools related studies compared
the traditional method and CAl There was no research related
to arithmetic part of mathematics and related to upper primary
section. Investigators felt the need io conduct & research i
arithmetic part of mathematic in upper primary section and
with different modes. [23] Investigators have conducted the
research in initial tryout the title of the study is “Effectiveness
of Computer Assisted Instruction in Teaching Arithmetic” and

found that there was significant difference between students”

learning through only computer assisted instruction,
conventional method and CAI with simultaneous discussion.
CAI was modified after initial tryout and modified CAT was
used for the present study (final tryout).

I METHODOLOGY OF THE STUDY

A. The Present Study Entitles
The Effectiveness of Computer Assisted Instruction in
Teaching Arithmetic Final Tryout.
B. Objectives of the Study
» To develop the CAI in Mathematics for Standard VIII

students stadying in schools affiliated to GSHSEB -

{Gujarat State
Education Board).
¢ To study the effectiveness of the developed CAl in terms
of students’ achievement in Mathematics with one of the
experimental groups (Group A) of standard VI students.

s To study the effectiveness of the developed CAI in terms
of students’ achievement in- Mathematics with another
experimental group {(Group B) of standard VIII students
along with treatment of simultaneous discussion.

» To study the relative effectiveness of learning
mathematics in class VIII among the three groups A, B
and C (Where C is the control group and A and B are
experimental groups) in terms of achievement of the

Secondary and Higher Secondary
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students.

C. Hypotheses of the Study

¢ There will be no significant difference between the mean
achiéveément scores of group C students and group A

. students.

e. There will'be no significant difference between the mean
achievement scores of group C students and group B
students.

¢ There will be no significant difference between the mean
achievement scores of group A students and group B
students.

D. Delimitation of the Study

The present study was delimited to standard VIII English
Medium GSHSEB students and only arithmetic unit of the
mathematics textbook in the year 2010 was covered during
experimentation of the present study.

E. Design of the Study

The study adopts the post test only coatrol group design.

F. Population of the Szudy

There are 61 grant-in-aid schools in the cxty of Vadodara,
functioning -under the .Gujarat State Board of secondary and.

s~ Higher ‘Secondary~Education”(GSHSEBY folloWwing the wiles™ ™

and regulations laid by the Ministry of Human Resources of
the Government of India. The population of the study consists
of all the Standard VIII English medmm students of GSHSEB
~‘of Vadodara city in the year2010. ) ‘

G. Sample and Procedure of the Studyu

One school in the urban area was selected on the basis of
the computer facilities available in their campus for con-
ducting the experiment. Random sampling technique was used
to select groups by the researchers in this study. The
Experimental Group A consisted of 33 students, Experimental
Group B consisted of 32 students and Control Group consists
of 32 students. Experimental Group A studied through the
developed CAIL Experimental Group B studied through the
developed CAI along with simultaneous discussions and
Control Group studied through traditional method. Students
in all the groups learned the same topics viz ‘Profit and Loss’
and ‘Simple and Compound Interest' through the respective
instructional strategy. Experiment time duration was 30
periods each period consisted of 35 minutes in each group for
one month.

H. Tools for Data Collection

Achievement tests developed by the investigator served as
initial test and post test.
L Steps in data collection

Step 1: One of the English medium school of Vadodara,
India following GSHSEB syliabus class VIII students were
selected purposively having the requxred facility to conduct
the experiment.
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Step 2: Students were divided randomly into three groups
control group taught by wusual conventional method,
Experimental Group A (only CAl) and Experimental Group
B( CAI with simultaneous discussion).

Step 3: Initial test in mathematics prepared by the
investigators was administered to the students and their marks
were collected by the investigators for the purpose of
calculation of ANCOVA.

Step 4: Students were taught in their respective methods till
the completion of the selected arithmetic unit. Control group
students were taught by school mathematics teacher.

Step 5: Post test was administered to the students and  their
marks was collected and analyzed.

IV.DATA ANALYSIS AND INTERPRETATION

[22] ANCOVA Calculation
TABLE |

ANOVA Table for Adjusted X
Source df 1 8S
Between 380.6043 | 1903021631 | 0.800956778
groups
Within 93 | 220962 | 237.5935485
groups
Total 95 | 224768

At 5% level, the table value(table 1) of F forvl =2 and v2 =
93 is 3.094 this value is more than the calculated value (i.e.
calculated value of 0.800956778) and accordingly we infer

that F-ratio is not significant at 5% level which means the -
difference in group means is not significant. There is no..:

significant  difference  between the Control group,
Experimental group A(only CAI} and the Experimental Group
B(CAI with discussion). All these three methods of teaching
are equally same.

TABLE 2
Result of One-Way ANCOVA
Source SS df | MS F P
adjusted
188.30 2 19415 0.21 | 0.811124672

adjusted
error 4173288 193 | 448.74
adjusted ’
total 41921.17 95

Table 2 shows the result of One-Way ANCOVA p value is
approximately 0.811 which means that null hypotheses is not
rejected.

TABLE 3
Test for Homogeneity of Regressions
Source SS df | MS F P
between 118590 |2 |59295 | 136 | 0.261714201
regressxons
rernainder 40546.98 93 | 435.99

Table 3 shows the result for homogeneity of
Regression, F value is 1.36 which is very close to 1
therefore the groups are homogeneous.
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TABLE 4
Adjusted Means of the respective groups

Group cv DV.

{Maths marks | (Post Test

before Marks)

treatment)
Means Observed Observed Adjusted
EXP A 79.3% 75.61 76.30
control 83.96 74.38 73.57
EXPB 81.25 76.67 76.75

Table 4 shows the calculation of adjusted means of the
Control Group, Experimental Group A (only CAI) and
Experimental Group B( CAI with simultaneous discussion).

(CV —Concomitant Variable DV- Dependent Variable)

V. FINDINGS OF THE STUDY

From the data analysis it can be concluded that teaching
students of class VIII the arithmetic part of mathematics is
equally effective for traditional method, only CAI and CAI
with simultaneous discussion.

VL EDUCATIONAL IMPLICATION OF THEPRESENT -
STUDY-- -+

Students enjoyed learning mathematics through CAI and it
helped students as a supplementary material. Self-learning
material should be developed in mathematics where ever
possiblé for il Glasses ‘and should be used ‘along with the
conventional method to make learding' enjoyable pleasant”
experience. CAl is equally effective with or without the
presence of teacher and it is as effective as usual
conventional method. Therefore in case of non-availability of
teacher or due to some reason teacher is not present for few
days or in any such incident students can learn mathematws
by themselves.

VIL CONCLUSION

The results of this study indicate that class VIII students
learned mathematics equally well with or without CAI .The
mere presence of computers does not improve student
learning. Computers have the potential to be useful tools to
improve learning; however, it is the responsibility of the
teachers to choose sofiware that meets the needs of the
students, to use it effectively, and to require its use.
Educators can tap into this interest by using technology to-
deliver instruction and assess learning. Computer learning
systems provide educators the opportunity to create lessons
in a variety of alternative formats to the traditional lecture in
order to address the different learning styles and preferences
of students. And this supplement is also useful to the students
whenever they are absent to the class during the content is
taught. They can refer repeatedly until they understand
thoroughly this facility is absent in the traditional method.
Ultimately quality is essential in any mode of instruction.
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There is also limitations in preparing CAI person should
know not only the content but also methods to prepare CAL
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- Abstract : Mathematics is an absiract. subject and symbol occupies an important position. Students find it
difficult to comprehend this subject. There ave many failures in mathematics than any other subject.
Considering student teacher ratio and heterogeneous group of studenis in a normal classroom it is very difficult
Jor a teacher to reach to all the students. Hence there is a need of supplement along with classroom teaching.
Computer assisted instruction plays very imporiant role in this situation. This paper explams the nature and
importance of mathematics and Computer assisted instruction and its importance. .
Keywords — Abstract, Computer Assisted Instruction, Heterogeneous Groups, Individualized Instruction,
Special Language '

I INTRODUCTION ..

“Education has always been important but perhaps, never more so, in man’s history than today, In a
science based world, education and research are crucial to the deve!opment process of a country, its welfare,
progress and security” [1]

This statement is more relevant even after forty-six years in today’s world of- knowledge explosion but-
rather increased. The 21% century world can be called a scientific world, advancing rapidly in information -
‘technology, medicine, engineering, space communication, astronomy, astrophysics, artificial intelligence,
robotics and many other disciplines. Our country requires technically skilled manpower. For all disciplines
mathematics is the base. The syllabus of mathematics at secondary level that is currently in use has been -
prepared by NCERT and is known as new pattern syllabus.

Mathematics is an abstract subject. The reasoning in mathematics possesses a number of
characteristics, namely, characteristics of accuracy, verification of results, certainty of results, similarity to
reasoning in life, originality. All these characteristics automatxcally become a part and pareel of a child when he
learns mathematics. Mathematics has a special langnage in which symbol occupies an important position.
Students find it difficult to understand mathematics because of symbols and abstractness. [2] Patel in her study
specifies that one of the reasons for the selection of commerce stream was that students felt science stream to be
difficult, as it requires a lot of hard work to be put in.

The Education Commission (1964-66) recommended mathematics as a compulsory subject for all
school students. Thus, mathematics enjoys a unique status in a school curricutum. [3] The National policy on
Education NPE- 1986 also emphasizes that mathematics should be visualized as the vehicle to train a chiid to
think, reason, analyze and articnlate logically, apart from being a specific subject it should be treated as
concomitant to any subject involving analysis and reasoning. Yet many school students find difficulty with
leaming of mathematics and fail in mathematics. A major reason for the failure is that the teachers quite often
pay no attention to the basic concepts and generally adopt methods of solving questions with- crammed up
formulae. [4] “Ours and previous few generations have failed to produce good mathematics teachers at school
level in adequately large numbers.” The corpus of this enormous knowledge that man built over the last few
centuries will be too burdensome to carry into future on the shoulders of ill-equipped school Mathematics
teachers. This is so since teaching mathematics to impressionable young minds is a specialized task that many
mathematicians may not measure. Mathematics i isa hard task master that demands implicit and whole attention
from the disciple.

In order to overcome the difficulties faced by the students, teacher should adopt different methodology
in teaching of mathematics like drill method, using different audio visual aids, computer aided instruction,
mathematical club etc. One of the methods is auto-instructional method. It is a2 method of individualized
instruction. One of its forms is CAI (Computer Assisted/Aided Instruction) auto instructional teaching. This
aspect is elaborated in topics that follow.

1.1 Importance of Mathematics

Epistemologically mathematics means mathema- explaining and understanding, tics- techniques such
as counting, ordering, sorting, and measuring. Right from pre historic period there have been problems to solve.
Problems may be over basic requirements like food, water, shelter or accomplishment like constructing multi-
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storied building, In this modern era we cannot think of a field, where calculation or computation is not used.
Knowingly or unknowing we use mathematics in our day-to-day life. It ranges from household to industries,
business, education, science and technclogy, art and craft and even in music, dance etc.,

1.2 Nature of Mathematics
Mathematics relies on both logic .and. creativity, and it is pursued both. for a variety of pragtical
puxposes and for its intrinsic interest. Language of mathematics is symbolic and less verbose. Mathematics is
the science of patterns and relationships.
[5] “Mathematics is the sciencé of number and space. Mathematics is the science of measurement, quantity and
magnitude. Mathematics is also called science of logical reasoning. Mathematics may also be defined as the
science of abstract and imaginative form.”
Education Commission (1964-65) “One of the outstanding characteristics of science culture is quahﬁcatxon of
Mathematics™.
s Mathematics is hierarchical in nature.
e Mathematics is science of logical reasoning.
¢ Mathematics is more than corputation
¢ Mathematics has peculiar languagé and syntbolism, It has 4 different languave and-§yntax.and Uses.many- ,
words from day today life but in different sense.
Mathematics is abstract in nature, .
Accordm g to [6] characteristics of Mathematics is listed as follows:
1t is the science of number and space.
It is the science of calculation.
It is the science of measurement, quantity and magnitude.
It is systemized, organized and exact branch of science.
1t deals with quantitative facts and reianonshxp
It is the abstract form of science.
1t is science of logical reasoning.-
It settles in the mind the habit of reasoning

1L CAI IN LEARNING MATHEMATICS

ICT (Information and Communication Technology) has great potential for teaching and learning
process at all levels, The use of ICT has enriched the teaching leaming process with the help of computer. It has
brought a great change, innovativeness, and creativity in teachers in teaching learning process. Mathematics and
computer are both important in today’s life as they open the gate of ample opportunities in this modern world.
Mathematics is widely used in computers both in hardware and software. Computer helps in improving the
knowledge of mathematics. Computer helps in making classroom teaching lively.

Computer can play vital role in learning process as it can work with the imagination of students. Any
concept in mathematics -can be explained with the help of pictures and this visnal image can help in
understanding the concept at ease. In paper pencil method student can get bored easily and can find it difficult to
practice the sum again and again. CAI works as a change and increases the curiosity of students and they can
learn interestingly without any difficulty. Also whatever is learnt-through computer aided instructions, the
contents can be retained for longer time as they use more senses of the students. Certain chapters like Profit and
loss, Simple and compound interest can be explained very easily using CAl Varity of exercises can be provided
and this ensures active involvement of the students. The material can be provided according to the needs of the
students.

2.1 Advantages of CAl in learning Mathematics
In this age of technology the teacher should be aware of student’s need. CAl can help to satisfy the
needs of the students. CAl lessens the workload of the teachers, besides it has many other advantages as given
below
e Provides Wide Range Of Experiences
CAI helps the teacher to provide a wide range of experience s/he can give many examples and illustrations
and can make the concept clear.
s Provides Motivation
It can sustain the motivation of the students as the topic can be presented in an enjoyable manner as
concepts can be presented systematically, interestingly and immediate feedback can be given which sustains
the motivation of the students, Graphics and pictures can be presented which can attract and retain student
attention. Children get reinforcement when they answer the question correctly and the topic is presented in
a systematic manner in an increasing order of difficulty.
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Individualized Instruction

CAIl is an individualized instruction as it caters to the individual difference. Some studcnts are slow learners
and some are fast learners. The Indian classroom is a heterogeneous group. Some students need more time
to learn while others need less time, so learning speed differs from learner to learner. CAI also provides
different leaming experience according to the understanding level of the students. It also provides facilities
like selecting the topics of their own interest. It provides individual attention to each and every student and
thus enhances the quality of teaching learning process and thus we can overcome the problems faced in a
overcrowded classroom.

Interactive Leaming

CAI provides.immediate feedback to the students and thus constantly interacts with them. In CAI students
actively take part in the learning process. As it contains many examples and diagrams it makes the learning
process interesting.

1.2 Principles of CAL
Principle of CAl is same as PLM

Principle of small steps

«  Principle of active responding

»  Principle of reinforcement

+ Principle of self-pacing

e  Principle of student ~evaluation or student testing
2.3 Characteristics of CAl

CAl refers to any use of computers that interacts with students in any way in the educational process
Practice: CAl enables the students to practice as many times as they like so this will enable them to achieve
the required competencies. Students come from differeint backgfouia it is"a HeteFogenEous group so theif ™

understanding level differs from student to student so a single teacher cannot cater .such-heterogencous - -

group so there is a need of right leaming tool and a supporting environment. Practice makes a man perfect
Many psychologists like Thomdike support the usefilness of practice in learning. .
Immediate feedback: CAI enables the students to see the correct answer xmmedlately as soon as they
answer a particular question so that they can correct themselves, If the answer is correct then they will get
immense happiness and added confidence. If the answer is wrong they can correct themselves immediately,
In traditional classroom teaching, teacher gives students homework for practice. The child comes to know:
of any mistake when the teacher checks the homework and corrects the mistake. Normally teachers do not ™
provide the carrect answer during checking, so child knows that his answer is wrong but does not know the
correct answer. If the teacher does sometimes provide the correct answer, the child may not pay due
attention to the corrected answer and may consider it as a part of his work is to complete the homework and
would proceed with the next homework.

Self-Evaluation: CAI enables the students to find their strengths and weakness and student can overcome
his weakness before proceeding further,

Reinforcement: CAl reward students immediately whenever they answer the question correctly immediate
reinforcement gives immense pleasure as indicated by many psychologists.

Immediate Evaluation: As soon as each concept is completed students should answer guestions related to
that particular concept this enables immediate evalnation.

3188 LIMITATIONS OF PREPARING CAl
Constructing a program needs a highly specialized skill.
The author should have thorough knowledge of the subject matter and of programming techniques.

The steps should proceed in a more sequential and illustrative examples should be  selected carefully so
that error-rate of a learner has to be minimized. If the leamner commits more error then he will be de
motivated, .

It consumes more time.

IV. NECESSITY OF CAI
To achieve mastery leaming :
Mastery is a recent innovation introduced in the sphere of education. Mastery learning implies a systematic
approach to the process of teaching or instruction,

Individual differences
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Each and every child is different. In a classroom teacher teaches to a group of students. Some students are
slow learners, some are medium, and some are gifted. Classroom group is a heterogeneous group they come
from different family background and with different interest. Some are extrovert and some are introvert,

s Tomake learning continuous, :
When the child is absent on the previous day he cannot understand the lesson taught on that day because of
lack of continuity and whatever is taught on that day he finds difficult to comprehend. CAI helps him to
understand the concept without any difficulty whenever he misses a class.

s Span of attention
The time span the student remains attentive in a class. This is different for different students.
Definition of attention

[7] “Attention may be described as the selective activity of the human organism whereby one’s consciousness is
focused upon a specific, narrow field to the exclusion of everything else in the environment.”

V. CONCLUSION

In a typical mathematics classroom we can observe that teacher spends approximately 5 minutes for
introduction, 15 to 20 minutes for content explanation, 10 to 15 minutes for question and answers to
heterogencous group’s verification and confirmation either at the end or continuously.along withe teaching.
Thereafter, the teacher recapitulates all the subtopics. It is not possible to interact with all students, so teacher
interacts with about 4 to 5 students. Having confirmed that these 4 to 5 students have understood the content
explanations, the teacher assumes that the entire class has followed the content. Some students are mere
spectators because they did not get a chance to answer. In this process teacher cannot cater to slow leamers,
obviously the teacher does not have time. This is not the teacher’s fault but the system’s fault. Certain students
cannot grasp the contents fully. So it is not possible for the teacher to cater to all the students. Certain
methodology and supporting methods are needed hence there is a need for development of CAI in mathematics.
Certainly students cannot learn the entire topics by themselves using CAl, teachers roll is very important
therefore CAI can be used as a supplement along with the teachers teaching.
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1. Introduction

Social research refers to research conducted by social sc1

Social science research can. be.. broadly class fig

what sampling me
resecarch generally

analysis and its go

“analysis is the heart of any research and the methods used in data analysis determines the
usefulness of the research done. In all research there is inference and conclusion. Therefore we
can understand the usefulness of research methodology used in any social science research.
Research methodology used in social science is borrowed from other discipline therefore it
cannot be compatible to social science. There is a dire need to evolve own methodology in social

science.
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2. Foundations of Social Research

Thé origin of the survey can be traced back at least early as the Domesday Book in 1086. Some-
scholars believe that the origin of Demography as 1663 with the publication of John Graunt’s
Natural and Political Obsewatioﬁs upon the Bills of Mortality. But the social science research
became more intensively after positivistic philosophy of science in the early 19" centwry. The
formal academic discipline of sociology began after the work of Emile Durkheim (1858-1917).
(Wikipedia, Paul Lazarsfeld, 2013) Paul Felix Lazarsfeld (February 13, 1901 — August 30, 1976)
was one of the major figures in 20th-century American sociology. The foundet of Columbia

University's Bureau of Applied Social Research, he exerted afgemendous influence over the

method have earned him the title of the "founder of modé
3. Designs in Social Science research

Social research methods can generally va

Bach social phenomena through

quantifiable evidence, and often rely on statistical analysis Any cases (or across intentionally -

by generality r%laf to quality. While various methods may sometimes be

tie, ntost methods contain elements of ‘both. For example,

between "qualitative” and “"guantitative” should really be seen as a somewhat more éompicx '

relationship, such that many methods may be both qualitative and quantitative.

{Gautam, Sharma, & Gautam, 2007) the researchers suggested some models with reference to
context(variables, sample, population ctc) of specific research study/problem. These models are

combinations of Qualitative and Quantitative research and they are as follows:
Combination of Qualitative and Quantitative research
Model 1

Pre-study Model
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A Qualitative Pre- o
Quantitative Result

it fro .

Hypothesis
P Hypothesis

In this model a qualitative research is conducted first before the actual research. This exercise is
done in order to generate hypotheses. It is followed by actual research in order to verily the
hypotheses, in this process the result is generated. Suppose a researcher wanted to find the
effectiveness of a new programme he has developed. If he conducts the qualitative research in

order to generate the hypotheses then he conducts quantitativ~fcarch in this way he gets result.

This type of study is known as Pre-study model.

Model 2

Generalization- Model

Qualitative

In this model a quaHjS~ftsEarch is d”~ucted related to some j5555S55A555555
is generated. This Wfollowed by ~ua”™ative research in order to generalize the result to a

larger group. Supp”La researcher||bnducts a descriptive study on a small group of people
facing some problem dverau isgj”™is will end up in some result. Same study is conducted to a

larger group and generalization is done for the larger group.

Model 3

Consolidation Model



In this model a quantitative study is conducted for a large sample and result is obtained in this
process. This is followed by a qualitative study like case study, correlation etc. in order to
consolidate the result obtained. Suppose a researcher develops a new method of teaching and
tests the effectiveness of the developed method on sample and inference is made about
population using inferential statistics. Then he does follow up by testing the result by selecting
small group using case study using qualitative technique this method is called consolidation

model.

Model 4

Triangulation Model

: Quantitative

/fr“'

Multi Level Approaglt

| Triangulation

In this model researcher S} Biie o “study using qualitative as well as quantitative technique i.e.,
he uses multi level approach in order to arrive at a result. Suppose a researcher conducts a study
using all possible angle and direction in order to arrive at a result this method is called

triangulation model.
4. Guidelines for "good research"

When social scientists speak of "good research” the guidelines refer to how the science is
mentioned and understood. It does not refer to how what the results are but how they are
figured. (Wikipedia, Glenn Firebaugh, 2012)Fircbaugh summarizes the principles for good

research in his book Seven Rules for Social Research.
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Rule (1) there should be the possibility of surprise in social research.

Rule (2) Good research also will “look for differences that make a ditference.

Rule (3) Build in reality checks

Rule (4) advises researchers to replicate, that is, “to see if identical analyses yield similar results
for different samples of péople.

Rule (5) to compare like with like.

Rule (6) to study change. (Rule (5) and (6) are especially important v&hen researcher want to

estimate the effect of one variable on another)

Rule (7) “Let method be the servant, not the master,”
the means, not the end, of social research; it is critical frog

the research issue, rather than the other way around

Thcy use methodologies that are rcdy made available and

should be balance between internal Saludi
they keep problem in g o6 /(External Validity, 2013)Both internal and external -

permission from the authot “conduct the research. They are forced to conduct experiment

wherever they are getting permission. Suppose a researcher after adopting stratified random

sampling techniques selected some schools for conducting experiment. If s/he finds that

authoﬁties from the selected schools are not ready to give permission then s/he finds it difficuit

to proceed his/her ;mearéh furthér. S/he cannot éompci the school anthofitiés to give perniission -
because s/he selected the school randomly. Rule (7) given by Glenn Firebaughcan can be used in

this situation. ’

In social science research, experiment is done with human beings; therefore their cooperation is

very important. In many cases we include subject without their consent. Suppose a school gives
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permission to carry out certain research then all students selected for the study are compelled to
be subject of the study. But students/subjects should not be compelled like this; even their
permission for cooperation should be made compulsory. Tn some developing and developed
countries getting permission from subject is mandatéry (U.S. Department of Health & Human
Servxces 2010)Except as provided clscwhcre in-this pohcy, no mvcsmgator may involve a human',' :
being as a subject in research covered by this pohcy unless-the: mvesngator has obtamed the"
legally effective informed consent . of the subject or the subject's legally authorized
representative. An investigator shall seek such consent only under circumstances that provide the

prospective subject or the representative sufficient opportunitydty consider whether or not to

approach we may conclude that the new method that the social scientist de,veiopcd is not

effective. But there may be possibility if the researcher conducted the research in
multidirectional result might be different. Holistic approach should be used to solve a problem
and should be viewed in all possible direction. That is different set of data should be collected
from the same sample and hypotheses should'be vetified accordingl§ to arfive af-firial-result. -
Social scientist should be given freedom to conducts multidirectional approach. If researcher
opts for multidirectional approach they don’t know how to collate the results obtained by such

methods because there are fcw'literat,urcs which discusses such methods.
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Therefore research methodologies should be developed according to the need of the social
scientist. They should be allowed to mix methodologies and modify it according to the need of
their problem. o

6. Conclusion

o Social scientist face genuine problem because they are using hufnans as their subject.

o They borrow methodologies from outside which may not be appropriate

o There is a dire need to develop methodologies compatible to social science.

s Modifications in the existing methodologies should be allwed according to the specific

problem and should not be compelled to nse the existi

thodo]ogics-

social scientist.

* Need of multidirectional approach in'socj
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ABSTRACT: Investigators conducted a True Experimental study to compare the academic performance of
students in class VIII in one of the English Medium School of Vadodara, India among traditional instruction,
only Computer Adssisted Instruction (CAI) and Computer Assisted Instruction with simultaneous discussion. The
design used in this study was posttest only control group design. Three sections of class VIII students were
selected and groups were randonily allotted, Students studied through their respective methods till the
completion of the selected topic. Reaction scale was developed and administered to the experimental group
students to know their opinion on the developed CAL Chz~square was used for data analysis. The analysis
revealed that students liked their respective way of learning.

Keywords — Abstract, Auto Instructional Material, Computer Assisted Instruction, simultaneous discussion and
Symbolic Language.

L INTRODUCTION

Mathematics is a special subject symbol occupies a very important role in it. The nature of mathematics
makes difficult for the students to learn. [i] Success or failure in a mathematics course has a strong influence on
students' choice of major and whether they graduate and qualify for meaningful jobs. Mathematics is an abstract
subject. [2]The reasoning n mathematics possesses a number of characteristics, namely, characteristics of
accuracy, verification of resuls, certainty of results, similarity to reasoning in life, originality. All .these
characteristics automatically become a part and parcel of a child when he learns mathematics. Mathematics is a
symbolic language. Students find it difficult to understand mathematics because of symbols and abstraciness.
[3]Patel in her study specifies that one of the reasons for the selection of commerce stream was that students felt
science stream to be difficult, as it requires a lot of hard work to be put in. The study also stated that few of the
students who earlier took up science stream later on got shifted to commerce stream, as they could not cope up
with Physics and Mathematics. [4] Ours and previous few generations have failed to produce good mathematics
teachers at school level in adequately large numbers. If a hoy or girl 1s taught by a bad mathematics teacher he
will be worse off than not being taught it at all. The corpus of this enormous knowledge that man built over the
last few centuries will be too burdensome to carry into future on the shoulders of ill-equipped school
Mathematics teachers. As the twenty first century advances we need technically skifled human resource to take
up new job opportunities. Mathematics is important to develop human resource in this direction. Students find it
difficult to learn mathematics because of the nature of the subject. [5] In order to overcome the difficulties faced
by the students, teacher should adopt different methodology in teaching of mathematics like drill methed, using
different audio visual aids, computer aided instruction, mathematical club etc. One of the methods is auto-
instructional method. It is a method of individualized inswuction. One of its forms is CAI (Computer.
Assisted/Aided Instruction) auto instructional teaching. It is very useful to the teachers and the students as it
lessens the burden of teaching and learning and it makes teaching and learning interesting. Tt also helps the
students to learn at their own pace and at their own convenience. It motivates the students and increases the
enthusiasm of the students. In this method students read different frames and answer the questions that follow
and by this way they learn automatically. Even the learning that takes place through CAIT is accurate and
untiring. The most beneficial part of CAl is it provides the mixture of wide range of visual, graphics and
pictures to make the teaching learning more interesting. Tnvestigators developed CAT and found its effectiveness
in one of the school of Vadodara. CAI was modified and final version was prepared.according to the comments
of students, Mathematics teachers and investigators observation. The final version was used in the experiment
conducted in another school of Vadodara, India,
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1L RATIONALE OF THE STUDY

[6]Author have studied the low results in mathematics at Secondary Examination in Rajasthan and
found that the cause of failure was non-availability of mathematics teachers due to late appointments and
frequent teacher transfers; lack of appropriaté classrooms, [7)Author has found the causes responsiblé for under
achlcvcmcnts were gaps in knowledge of concepts, difficulties in understanding of mathemarics language. These
studies clearly show that students find difficulty in learning mathematics and there is a need to develop some
self - learning material to make learning casy. These studies show that students find it difficult to learn
Mathematics. Many studies have been conducted 1o find out the effectiveness of CAI in terms of achievement of
the students in learning. {8] Author found that expérimental group performed better on post test. The studies
conducted by authors [9-18] showed that CAT was effective than conventional method. [20]Author in his study
found that mathematics learning. through CAl with Peer Instruction (CAIPI) was effective on posttest.
[21]Anthor found that there was no statistically significant difference in the posttest scores of students receiving
traditional instruction and traditional instruction suppleémented with computer-assisted instruction. All the above
statéd research are conducted is subject other than mathematics. There were only three studies related to
mathematics one was related to higher mathematics and other two are related to school mathematics and these
two compared the traditional method and CAL As per the review above there was no research related to
arithmetic part of matherhatics and related to upper primary sectiod. Investigators felt the need to conduct a
reseatch in arithmetic part of mathematic in upper primary section and with different modes.

I METHODOLOGY OF THE STUDY
A. The Present Study Entitles
Comparative Analysxs on Redction of Students on Final Version of Computer Assisted ]nstruchon for
Teaching Arithmetic with Different Modes
B.  Objectives of the Study
» To stdy the effectiveness of the developed CAl in terms of Experimental Group A (only CAI) {Exp A)
stndents® response to the reaction scale.
o Tostudy the effectiveness of the developed CAl in terms of Experimental Group B (CAI with simultaneous
Discussion) (Exp B) students’ response to the reaction seale.
e To stdy the relative effectiveness of the developed CAT in terms of Experimental Group A (only CAT)
students’ response to the reaction scale and that of Experimental Group B(CAI with simultaneous
Discussion).

C. Hypotheses of the Study

H,: There is no significant difference between Experimental group A and Experimental group B

towards effectiveness of the developed CAL

D. Delimitation of the Study

The present study was delimited to standard VTIT English Medium GSHSER students and only
arithmetic unit of the mathematics textbook in the year 2010 was covered during experimentation of the present
study.
E. Design of the Study

The study adopts the post test only control group design.
F. Population of the Study

There are 61 grant-in-aid-séhools in the city of Vadoda.ra ﬁmcnonmg under the Gujarat State Board of
secondary and Higher Secondary Education (GSHSER) following the rules and regulations laid by the Ministry
of Himan Resources of the Govérnment of India. The populau’cm- of the study consists of all the Standard VIIT
English medium students of GSHSEB of Vadodara city in the year 2010.
G. Sample and Procedure of the Study

One school in the urban area was selected -on the basis of the computer facilities available in their
campus for conducting the experiment. Random sampling technique was used to sclect groups by the
researchers in this study. The expeérimental group A consisted of 30 students and experimental group B
consisted of 35 students. Experimertal Group A studied through the developed CAl Experimertal Group B
studied through the developed CAT along with simultaneous discussions. The total sample for the experiment
consisted of 65 students. Students in both the groups learned the same topics viz *Profit and Loss™ and ‘Simple
and Compound Interest' through the respective instructional strategy Experiment time duration was 30 periods
in both the groups. .
H. Tools for Data Collection
1) Computer Assisted Instruction developed by the Tnvestigator and modified according to the advice

given by experts in mathematics, mathematics education, English and Computer Science 2) Reaction Scale
developed by the Investigator and modified according to the advice given by the expert in English.
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1. Plan and Procedure of Data Collection

Step 1: One of the English medium school of Vadodara, India following GSHSEB syllabus class VIII
students were selected purposively having the required facility to conduct the experiment.

Step 2: Students were divided randomly into three groups control group taught by usual conventional
method, Experimental Group A {only CAI) and Experimental Group B( CAI with simultaneous discussion).

Step 3: Students were tanght in their respective methods for manth till the completion of the selected
arithmetic unit.

Step 4: Reaction scale was administered to the students and their response was collected and analysed.

Iv. DATA ANALYSIS

Data were analyzed through the statistical technique y*.The Chi Square statistic compares the tallies or
counts of categorical responses between twe (or more) independent groups.

{19] Chi~square is a statistical test commonly used to compare observed data with data we would
expect to obtain according to a specific hypothesis. Then we might want to know about the "goodness to fit"
between the observed and expected. Were the deviations (differences between observed and expected) the result
of chance, or were they due to other factors. How much deviation can occur before you, the investigator, must
conclude that something other than chance is at work, causing the observed to differ from the expected? The
chi~square test is always testing what scientists call the null hypothesis, whxch states that there is no significant
difference between the expected and observed result.

. Most common application for chi-squared is in comparing observed counts of particular cases to the €xpected
counts.
We can calculate X*

(3 — FN)2 | (e — Ea)? (xr — Ex)?
AYZ veorred - e e ——
= g FA -4~ e 2d Fo
— 2‘*]5'* (g — F)®
EE—0 1 Eg

Comparative Analysis of Reaction Seale

Table 1: Positive Polarity Statements are given Points as follows

Response | Strongly Agree | Agree | Not De_cidcd Disagree | Strongly Disagree
Points 5 4 3 2 1
Table 2: Negative polarity statements are given points as follows
Response | Strongly Disagree | Disagree | Not Decided | Agree | Strongly Agree
Points 5 4 -3 2 1

Statement |: T enjoyed this class compared to normal classroom teaching because this method is ore
interesting to understand than lectures.

Table 3: Response for Statement 1

Points | Response of Exp B | Response of Exp A
5 4 7 )

4 13 11

3 2 9

2 12 1

1 3 1

Chi-square statistics = 15.4

degrees of freedom = 4

probability of chance = 0.004

Table value of chi square at 4df at .05 significance level is 9.488. Calculated value of Chi Square is more than
the table value therefore, Null hypothesis is rejected. This revealed thart there is significant difference observed
between Experimental group A and Experimental B towards effectiveness of the developed CAT for the given
statement.

38.24% smdents of Exp B ‘agree’ where as 37.93% students of the Exp A ‘agree’ with the statement 1. More
load is on “agree’ of the Exp B which implies they found CAI more effective than the Exp A.
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Graph 1: Graphical Representation of analysis of statement 1

Statement 1

3S.24 37.93
Pr
2414 ~
Hre*\ i
]
5 4 3 3 1

= ExpGpB 11.75 38.24 5.8S 35.29 S.82
QExpGp 4 24.14 37 93 31.03 345 3.45

Statement 2:1 like illustrations given in the slides, which actually made me learn the lesson.

Table 4: Response for Statement 2
Points Response of Exp B Response of Exp A

5 8 3
4 13 21
3 3 4
2 8 1
| ‘ 0

Chi-Square statistics = 10.5

Degrees of freedom = 4

Probability of chance = 0.032

Table value of chi square at 4dfat .05 significance level is 9.488. Calculated value of Chi Square is more than
the table value therefore, Null hypothesis is rejected. This revealed that there is significant difference observed
between Experimental group A and Experimental group B towards effectiveness of the developed CAI for the
given statement.

39.39% students’ of Exp B ‘agree” where as 72.41% students’ of the Exp A ‘agree’ with the statement 2. More
load is on ‘agree’ ofthe Exp A which implies that they found CAIl more effective than the Exp B.

Graph 2: Graphical Representation of analysis of statement 2

Statement 2

80.00
72.41

70.00

60.00

50.00

40.00

m®>» -z mO ©mDo

30.00

5 4 3 2 1
= Exp Gp B 24.24 39.39 9.09 24.24 3.03
Exp Gp A 10.34 72.41 13.79 3.45 0.00

Statement 3: Illustrations didn’t help me to relate what we learned in mathematics to real life situation.
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Table 5: Response for Statement 3
Points Response of Exp B Response of Exp A

5 8 5
4 7 1
3 7 4
2 10 6
! ! 2

Chi-Square statistics= 3.35

Degrees of freedom = 4

Probability of chance = 0.502

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness ofthe developed CAI
for the given statement.

Graph 3: Graphical Representation of analysis of statement 3

Statements

45.00 39.29

40.00
35.00
30.00
25.00
20.00
15.00
10.00

5.00

5 4 3 2 1
1
'mEXpGP B 5404 21.21 21.21 30.30 3.03

ExpGp A 17.86 39.29 14.29 21.43 7.14
Statement 4: CAl is effective way of presentation because there is little stress in learning situation.

Table 6: Response for Statement 4
Points Response of Exp B Response of Exp A

5 5 2
4 12 9
3 5 12
2 8 4
1 3 2

Chi-Square statistics = 5.90

Degrees of freedom =4

Probability of chance = 0.207

Table value of Chi Square at 4dfat .05 significance level is 9.488. Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness of the developed CAI
for the given statement.
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Graph 4: Graphical Representation of analysis of statement 4

Statement 4

u.uu
5 4 3 2 i
'm ExpGp B 15.15 36.36 15.15 24.24 9.09
ExpGp A 6.90 31.03 41.38 13.79 6.90

Mo ]

Statement 5: | can learn with my own speed.

Table 7: Response for statement 5
Points Response of Exp B Response of Exp A

5 13 8
4 7 15
3 5 4
2 7 3
i | 0

Chi-Square statist!cs= 6.68

Degrees of freedom =4

Probability of chance = 0.154

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental groupB towards effectiveness of the developed CAI
for the given statement.

Graph 5: Graphical Representation of Analysis of Statement 5

Statement 5

5 4 3 2 1
Exp Gp B 39.39 21.21 15.15 21.21 3.03
26.67 50.00 13.33 10.00 0.00

Statement 6: | can immediately test myselfbecause there is lot of practice exercise.
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Table 8: Response for statement 6
Points Response of Exp B Response of Exp A

5 8 7
4 15 15
3 3 5
2 5 0
1 2 2

Chi-Square statistics= 5.33

Degrees of freedom = 3

Probability of chance = 0.255

Table value of Chi Square at 3df at .05 significance level is 7.815. Calculated value of Chi Square is less than
the table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental B towards effectiveness of the developed CAI for
the given statement.

Graph 6: Graphical Representation of analysis of statement 6

Statement 6

60.00 5172

50.00 45.45
40.00
30.00 24.24 24.14

20.00 1724 1515
g 10.00 9.09

e 0.00
0.00 ]3

5 4
mEXpGPB 2424 45 45 9.09 15.15 6.06
ExpGp A 24.14 51.72 17.24 0.00 6.90

Statement 7: This method is having more freedom to learn

Table 9: Response for statement 7
Points Response of Exp B Response of Exp A

5 10 1
4 11 13
3 4 4
2 7 2
1 2 0

Chi-Square statistics = 4.76
Degrees of freedom = 4
Probability of chance= 0.313

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness ofthe developed CAI
for the given statement.
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Graph 7: Graphical Representation of analysis of statement 7

29.41

u.uu

1
m ExpGp B 29.41

Exp Gp A 36.67

Statement 7

43.33
2 3 4
32.35 11.76 20.59 5.88
43.33 13.33 6.67 0.00

Statement 8: CAI didn’t focus on more freedom situation.

Table 10: Response for statement 8
Points Response of Exp B Response of Exp A

5 2
4 13
3 11
2

! 4

Chi-Square statistics = 5.35
Degrees offreedom =4
Probability of chance = 0.253

7

N o

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness of the developed CAl

for the given statement.

Graph 8: Graphical Representation of analysis of statement 8

5
m ExpGp B 6.06
EXpGpA 24.14

Statement 8

33.33

31.03
6.90
3 1 1
39.39 33.33 9.09 12.12
24.14 31.03 13.79 6.90

Statement 9: Learning mathematics is fun in this CAl method.
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Table 11: Response lor statement 9
Points Response of Exp B Response of Exp A

5 8 7
4 13 14
3 3 7
2 7 0
1 2 1

Chi-Square statistics = 8.82

Degrees of freedom = 4

probability of chance = 0.066

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness ofthe developed CAI
for the given statement.

Graph 9: Graphical Representation of analysis of statement 9

Statement 9

60.00
48.28

0 Uw @

50.00

39.39
40.00
30.00

20.00

w ® » =S

10.00

DO ©®© ~ S5 D o —= D T

n u.uu
5 4 3 2 1

m ExpGp 8 24.24 39.39 9.09 2121 6.06
ExpGp A 24.14 48.28 24.14 0.00 3.45

Statement 10: This method is not good in learning mathematics because my doubts are not cleared.

Tahle 12: Response for statement 10
Points Response of Exp B Response of Exp A

5 2 7
4 9 6
3 4 7
2 1 8
! 7 2

Chi-Square statistics = 7.32

Degrees of freedom = 4

Probability of chance = 0.120

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness ofthe developed CAI
for the given statement.
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Graph 10: Graphical Representation of analysis of statement 10

Statement 10

35.00 33.33

30.00
25.00
20.00

S5 O U »n D -

3

15.00
10.00

5.00
i 0.00

® Q@ ©®© ~ S5 ® o = @@ T

5 4 3 2 1
Im ExpGp B 6.06 27.27 12.12 33.33 21.21
ExpGp A 23.33 20.00 23.33 26.67 6.67

Statement 11: In CAIlI can teach myself (self-study) without the help of others.

Table 13: Response for statement 11
Points Response of Exp B Response of Exp A

5 9 5
4 14 10
3 5 7
2 2 4
i 3 3

Chi-Square statistics = 2.56

degrees of freedom = 4

probability of chance = 0.634

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness of the developed CAI
for the given statement.

Graph 11: Graphical Representation of analysis of statement 11

Statement 11

4500 — 42.42

40.00 34.48
35.00
30.00
25.00
20.00 15.15
' 13.79
15.00 9.09 1034
10.00 6.06

5.00
0.00

ExpGp B 27.27 42.42 15.15 6.06 9.09
Exp Gp A 17.24 34.48 24.14 13.79 10.34

24.14

Statement 12: Matter presented in CAl is not very clear.
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Table 14; Response for statement 12
Points Response of Exp B Response of Exp A

5 6 3
4 1 ]
3 7 9
2 7 6
1 2 1

Chi-Square stacistics= 1.52

Degrees of freedom = 4

Probability of chance = 0.823

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness of the developed CAI
for the given statement.

Graph 12: Graphical Representation of'analysis of statement 12

Statement 12

45.00 42.42
40.00 34.48
35.00
3000 2727
25.00

17.24
20.00

15.15 1379

15.00
9.09 10.34
10.00 6.06

5.00

u.uu

24.14

5 4 2 1
mEXpGpB  27.27 42.42 15.15 6.06 9.09
ExpGp A 17.24 34.48 24.14 13.79 10.34

Statement 13: CAT is easy to understand.

Table 15: Response for statement 13
Points Response of Exp B Response of Exp A

5 8 4
4 14 1
3 3 10
2 6 4
! 2 0

Chi-Square statistics — 7.64

Degrees of freedom = 4

Probability of chance= 0.106

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental B towards effectiveness of the developed CAI for
the given statement.
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r Statement 13
5 4 3 2 1
IBExpGpB 24.24 42.42 9.09 18.18 6.06
Exp Gp A 13.79 37.93 34.48 13.79 0.00

Statement 14: Animations are distracting in understanding the concept.

Table 16: Responses for statement 14
Points Response of Exp B Response of Exp A

5 12 6
4 16 8
3 1 4
2 5 7

! !

Chi-Square statistics = 5.59 .
Degrees of freedom = 4
Probability of chance = 0.232

Comparative Analysis ofReaction ofStudents on Final Version of Computer Assisted Instructionfor

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness of the developed CAl

for the given statement.

Graph 14: Graphical Representation of analysis' of statement 14

50.00
45.00
40.00
35.00
30.00
25.00
20.00
15.00
10.00

5.00

u.uu

m Exp Gp B
ExpGp A

Statement 15: CAI took more time to understand the concept than usual classroom teaching.

34.29

5
34.29
23.08

Statement 14

45.71
30.77
26.92
15.38 14.29
2.86 2.86 3.85
4 3 1
45.71 2.86 14.29 2.86
30.77 15.38 26.92 3.85
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Table 17: Responses for statement 15
Points Response of Exp B Response of Exp A

5 7 6
4 5 9
3 ! 5
2 13 9
1 7 1

Chi-Square statistics = 8.99

Degrees of freedom = 4

Probability ofchance = 0.0610

Table value of chi square at 4dfat .05 significance level is 9.488.Calcuiated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness of the developed CAI
for the given statement.

Graph IS: Graphical Representation of analysis of statement 15

Statement 15

45.00
40.00

35.00 30.00

30.00
25.00 21.2120.00 21.21
20.00 15.15 16.67

15.00 -
10.00

500 3.03
0.00

ExpGp B 21.21 15.15 3.03 39.39 21.21
ExpGp A 20.00 30.00 16.67 30.00 3.33

39.39

Statement 16: Illustrations given in CAl are enough to understand the concept clearly.

Table 18: Responses for statement 16
Points Response of Exp B Response of Exp A

5 5 5
4 1 13
3 4 4
2 10 5
! 3 3

Chi-Square statistics= 1.69

Degrees of freedom =4

Probability of chance = 0.792

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness of the developed CAl
for the given statement.
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Graph 16: Graphical Representation of analysis of statement 16

Statement 16

50.00 43.33

45.00
40.00
35.00 33.33 30.3G
30.00
25.00
20.00
15.00
10.00
5.00

u.uu
5 4 3 2 1

m ExpGp B 15.15 33.33 12.12 30.30 9.09
ExpGp A 16.67 43.33 13.33 16.67 10.00

Statement 17: Matter presented in CAl was logically arranged.

Table 19: Responses for statement 17
Points Response of Exp B Response of Exp A

5 8 6
4 14 15
3 6 6
2 5 0
! 0 3

Chi-Square statistics = 8.20

Degrees of freedom = 4

Probability of chance- 0.085

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental gfoup A and Experimental group B towards effectiveness ofthe developed CAI
for the given statement.

Graph 17: Graphical Representation of analysis of statement 17

Statement 17

5 4 3 2 1
'mExpGp B 24.24 42.42 18.18 15.15 0.00
ExpGp A 20.00 50.00 20.00 0.00 10.00

Statement 18: Learning through CAIl was waste oftime.
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Table 20: Responses for statement 18
Points Response of Exp B Response of Exp A

5 9 14
4 12 3
3 6 8
2 ! 0
1 6 5

Chi-Square = 7.64

Degrees of freedom = 4

Probability = 0.106

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness of the developed CAf
for the given statement.

Graph 18: Graphical Representation of analysis of statement 18

Statement 18

50.00 46.67

45.00

40.00 36.36

35.00

30.00 27.27 26.67

25.00
20.00 18.18 18.18 16.67

15.00 10.00
10.00 I
5.00 L ooo
u.uu
5 4 3 2 1

mExpGpB  27.27 36.36 18.18 3.03 18.18
ExpGp A 46.67 10.00 26.67 0.00 16.67

Statement 19: Illustrations given in CAl are related to day today life experiences.

Table 21: Responses for statement 19
Points Response of Exp B Response ofExp A

5 5 6
4 14 16
3 8 4
2 5 4
! 0 0

Chi-Square statistics =1.61

Degrees of freedom = 3

Probability of chance = 0.658

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness of the developed CAl
for the given statement.
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Graph 19: Graphical Representation of analysis of statement 19

Statement 19

n e 40.00
5 4 3 2 1
m Exp Gp B 15.63 43.75 25.00 15.63 0.00
Exp Gp A 20.00 53.33 13.33 13.33 0.00

Statement 20: Classroom teaching is more enjoyable.

Table 22: Responses for statement 20
Points Response of Exp B Response of Exp A

5 5 2
4 6 2
3 8 3
2 4 12
1 10 1

Chi-Square statistics= 9.48

Degrees of freedom = 4

Probability of chance= 0.050

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness ofthe developed CAI
for the given statement.

Graph 2(1: Graphical Representation ofanalysis of statement 20
Statement 20

45.00
r 40.00
¢ 35.00
e 30.00
n 25.00
t 20.00
a 15.00
8 10.00
e 5.00

5 4 3 9 1
mExpGpB 1515 18.18 24.24 12.12 30.30
Exp Gp A 6.67 6.67 10.00 40.00 36.67

Statement 21: The language used in CAl is easy and simple to understand.
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Table 23: Responses for statement 21
Points Response of Exp B Response of Exp A

13 12
4 1 I
3 4 3
2 5 3
1 0 0

Chi-Square - 0.427

Degrees of freedom =3

Probability = 0.935

Table value of Chi Square at 3df at .05 significance level is 7.815. Calculated value of Chi Square is less than
the table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness of the developed CAI
for the given statement.

Graph 21: Graphical Representation of analysis of statement 21

Statement 21

45.00 41.38
39.39
40.00 81.93

35.00
30.00

25.00
20.00

15.00
8 10.00

e 5.00

5 4 3 2 1
mExpGp B 39.39 33.33 12.12 15.15 0.00
ExpGp A 41.38 37.93 10.34 10.34 0.00

Statement 22: The exercises given in each chapter is adequate.

Table 24: Responses fur statement 22
Points Response of Exp B Response of Exp A

5 8 6
4 12 16
3 3 4
2 8 1
1 2 5

Chi-Square statistics= 7.72

Degrees offreedom =4

Probability of chance = 0.103

Table value of chi square at 4dfat .05 significance level is 9.488. Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness of the developed CAI
for the given statement.
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Graph 22: Graphical Representation of analysis of statement 22

-
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Statement 22

10.00 |—%

MExpGp B

24.24

" 36.36

" 9.09.

BEXpGp A

18.75

. 50.00

-12.50°

Statement 23: CAI takes care of previous knowledge in the subject. -

=

able 25: Responses for statement 23

Points Response of Exp B | Response of Exp A
5 8 7

4 15 12

3 5 5

2 4 1]

1 ] 6

Chi-Square statistics= 7.85
Degrees of freedom = 4
Probability of chance = 0.097
Table value of chi square at 4df at .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is rejected., This revealed that there is no significant difference observed
between Experimental group A and Experimental group B fowards effectiveness of the developed CAT for the

given statement,

Graph 23: Graphical Represeniation of analysis of statement 23
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Statement 23

BExpGp B

2424

45.45

15.15

HRExpGp A

23.33

40.00

16.67

Statement 24: The solution to the problem is not easy to understand.
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Table 26: Responses for statement 24
Points Response of Exp B Response of Exp A

5 7 5
4 16 9
3 2 5
2 7 8
1 3 4

Chi-Square statistics = 3.56

Degrees of freedom = 4

Probability of chance = 0.469

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness ofthe developed CAT
for the given statement.

Graph 24: Graphical Representation of analysis of statement 24

Statement 24
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ExpGp A 16.13

Statement 25: The exercises helped in understanding the chapter in depth.

Table 27: Responses for statement 25
Points Response of Exp B Response of Exp A

5 9 6
4 12 13
3 8 7
2 5 5
1 2 0

Chi-Square statistics= 2.35

Degrees of freedom = 4

Probability of chance = 0.672

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis not rejected. This revealed that there is no significant difference observed
between Experimental group A and Experimental group B towards effectiveness ofthe developed CAl for the
given statement.
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Graph 25: Graphical Representation of analysis of statement 25

Statement 25

u.uu
5 4 3 2 1
mExpGpB  25.00 33.33 22.22 13.89 5.56
mExpGpA 1935 41.94 22.58 16.13 0.00

Statement 26: Solutions didn’t help me whenever | was not able to solve the problem.

Table 28: Responses tor statement 26
Points Response of Exp B Response of Exp A

5 13 9
4 6 2
3 2 9
2 10 7
‘ 4 2

Chi-Square statistics = 7.88 .
Degrees of freedom = 4
Probability of chance = 0.096

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness of the developed CAT

for the given statement.

Graph 26: Graphical Representation of analysis of statement 26

Statement 27: Break given in CAT helped me to refresh my mind.
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Table 29: Responses lor statement 27
Points Response of Exp B Response of Exp A

1 10

2 10 10
3 4 4
4 5 3
5 4 8

o

Chi-Square of statistics = 4.1
Degrees of freedom = 4
Probability of chance= 0.384
Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness of the developed CAT
for the given statement

Graph 27: Graphical Representation of analysis of statement 27

Statement 27

34.48
30.30
27.59
1370 1515
12.12 13/9 — 12.12
10.34
4 3 l l

Exp Gp B 30.30 12.12 15.15 12.12
Exp Gp A 34.48 13.79 10.34 27.59

Statement 28:1 am feeling tired while going through the slide.

Table 30: Responses for statement 28
Points Response of Exp  Response of Exp

B A
5 6 5
4 15 6
3 5 7
2 3 7
! 4 4

hi-Square statistics = 5.65

Degrees of freedom = 4

Probability of chance = 0.227

Table value of chi square at 4df at .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness ofthe developed CAT
for the given statement.
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Graph 28: Graphical Representation of analysis of statement 28

Statement 28

u.uu

5 4 3 2 1
mExpGp B 18.18 45.45 15.15 9.09 12.12
mEXpGpA 1724 20.69 24.14 24.14 13.79

Statement 29: Animation shown in CAl is appropriate to help me in understanding the concept.

Table 31: Responses for statement 29
Points Response of Exp B Response of Exp A

5 8 12
4 7 8
3 4 6
2 5 3
| 9 0

Chi-Square statistics = 10.6
Degrees of freedom = 4
Probability of chance = 0.032

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is more than
the table value therefore, Null hypothesis is rejected. This revealed that there is significant difference observed
between Experimental group A and Experimental group B towards effectiveness of the developed CAI for the

given statement.

24.24% students’ of Exp B ‘strongly agree' where as 41.38% students’ ofthe Exp A * strongly agree' with the
statement 29. More load is on ‘strongly agree’ ofthe Exp A which implies that they found CAI more effective

than the Exp B.

Graph 29: Graphical Representation of analysis of statement 29

Statement 29

Statement 30: Topic is not introduced properly.
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Table 32: Responses for statement 30
Points Response of Exp B Response of Exp A
9 12
1

— N W b~ ol
N © N
— N o1 ©

Chi-Square statistics™ 6.47

Degrees offreedom = 4

Probability of chance = 0.167

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is more than
the table value therefore, Null hypothesis is rejected. This revealed that there is significant difference observed
between Experimental group A and Experimental group B towards effectiveness ofthe developed CAT for the
given statement.

Graph 311: Graphical RepreseBlatioii of analysis of statement 30

Statement 30
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mExpGpB  27.27 33.33 6.06 27.27 6.06
ExpGp A 41.38 31.03 17.24 6.90 345

Statement 31: CAT does not take care of previous knowledge (percentage) needed to understand the present
concept.

Table 33: Responses for statement 31
Points  Response of Exp B Response of Exp A

5 6 5
4 12 1
3 9 7
2 3 6
! 3 0

Chi-Square statistics~ 4.14

Degrees of freedom = 4

Probability of chance = 0.387

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness of the developed CAI
for the given statement.
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Graph 31: Graphical Representation of analysis of statement 31

Statement 31

37.93
5 4 3 2 1
m ExpGp B 18.18 36.36 27.27 9.09 9.09
mExp Gp A 17.24 37.93 24.14 20.69 0.00

Statement 32: Enough revision is not done in CAl after the topic simple interest.

Table 34: Responses for statement 32
Points Response of Exp B Response of Exp A

5 4 3
4 13 10
3 3 10
2 10 8
! 4 !

Chi-Square statistics= 6.27

Degrees of freedom — 4

Probability of chance = 0.180

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant ditference
observed between Experimental group A and Experimental group B towards effectiveness ofthe developed CAI
for the given statement.

Graph 32: Graphical Representation of analysis of statement 32

Statement 32

0.00

5 4 3 2 1
mExpGp B 11.76 38.24 8.82 29.41 11.76
mExpGp A 9.38 31.25 31.25 25.00 3.13

Statement 33: Enough revision is not done in CAT after the topic compound interest.
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Table 35: Responses tor statement 33
Points Response of Exp B Response of Exp A

5 4 6
4 10 10
3 7 2
2 5 7
1 3 8

Chi-Square statistics = 5.55

Degrees of ifeedom = 4

Probability of chance = 0.235

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness ofthe developed CAI
for the given statement.

Graph 33: Graphical Representation of analysis of statement 33

Statement 33

40.00
e 34.48
r 35.00 30.30

¢ 30.00
6 25.00 24.14 24.24

21.21
n 18.18

20.00
o 1500 1379 1034

g 10.00
e 5.00

u-uu 5 4 3 2 1

m ExpGpB 13.79 34.48 24.14 17.24 0.34
ExpGp A 18.18 30.30 6.06 21.21 24.24

Statement 34: Enough revision is not done in CAl after the topic profit and loss.

Table 36: Responses for statement 34
Points Response of Exp B Response of Exp A

5 6 2
4 12 8
3 4 10
2 5 6
! 6 4

Chi-Square statistics = 5.73

Degrees of freedom = 4

Probability of chance= 0.220

Table value of chi square at 4dfat .05 significance level is 9.488.Calcuiated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness ofthe developed CAI
for the given statement.
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Graph 34: Graphical Representation ofanalysis of statement 34

Statement 34

13.33
u.uu 5 4 3 2 1
mExpGpB  18.18 36.36 12.12 15.15 18.18
m Exp Gp A 6.67 26.67 33.33 20.00 13.33

Statement 35: Remedial (re teaching the difficult concept which is not understood by you) teaching is not done.

Table 37: Responses for statement 35
Points Response of Exp B Response of Exp A

5 6 5
4 10 10
3 2 5
2 13 5
! ! 4

Chi-Square statistics = 6.60

Degrees of freedom =4

Probability of chance = 0.159

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness of the developed CAl
for the given statement.

Graph 35: Graphical Representation of analysis of statement 35

Statement 35

5 4 3 2 1
m Exp Gp B 18.75 31.25 6.25 40.63 3.13
mExpGp A 17.24 34.48 17.24 17.24 13.79

Statement 36: | had to read the slide many times to understand what is being said as there was no clarity in
understand.
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Table 38: Responses for statement 36
Points Response of Exp B Response of Exp A

5 5 4
4 15 9
3 4 4
2 7 6
1 3 6

Chi-Square statistics = 2.31

Degrees of freedom = 4

Probability of chance = 0.680

Table value of chi square at 4df at .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness of the developed CAI
for the given statement.

Graph 36: Graphical Representation of analysis of statement 36

Statement 36

50.00
45.00
40.00
35.00
30.00
25.00 20.59 20.69 20.69

20.00 1471 13.79
500 1176 1379

10.00
5.00

44.12

8.82

4 3 2 1
m Exp Gp 8 14.71 44,12 11.76 20.59 8.82
Exp Gp A 13.79 31.03 13.79 20.69 20.69

Statement 37: Number of questions at the end of the slides for the topic profit and loss is adequate for
providing practice.

Table 39: Responses for statement 37
Points Response of Exp B Response of Exp A

5 5 5
4 15 1
3 3 5
2 6 3
1 3 6

Chi-Square = 3.05

Degrees of freedom = 4

Probability = 0.549

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness ofthe developed CAI
for the given statement.
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Graph 37: Graphical Representation of analysis of statement 37

Statement 37

0.00
5 4 3 2 1
mExpGp B 15.63 46.88 9.38 18.75 9.38
mExp Gp A 16.67 36.67 16.67 10.00 20.00

Statement 38: Number of questions at the end of the slides for the topic simple interest is adequate for
providing practice.

Table 40: Responses for statement 38
Points Response of Exp B Response ofExp A

5 5 8
4 13 12
3 3 5
2 10 3
1 2 2

Chi-Square statistics = 4.87

Degrees offreedom = 4

Probability of chance = 0.301

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness ofthe developed CAl
for the given statement.

Graph 38: Graphical Representalion ol analysis of statement .38

Statement 38

5 4 3 2 1
m ExpGp B 15.15 39.39 9.09 30.30 6.06
mExp Gp A 26.67 40.00 16.67 10.00 6.67

Statement 39: Number of questions at the end of the slides for the topic compound interest is adequate for
providing practice.

www.iosrjournals.org 79 | Page



Comparative Analysis ofReaction ofStudents on Final Version of Computer Assisted Instructionfor

Table 41: Responses tor statement 39
Points Response of Exp B Response of Exp A

5 9 5
4 9 12
3 5 2
2 4 12
1 3 3

Chi-Square statistics = 6.63

Degrees offreedom = 4

Probability of chance = 0.157

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness ofthe developed CA1
for the given statement.

Graph 39: Graphical Representation of analysis of statement 39

Statement 39

e 4000 35.29 35.29

35.00 30,00 30.00
¢ 30.00
e 25.00

S O T »w @
=

7]
>

20.00
a 1500
g 10.00
| e 5.00

n 0.00
5 4 3 2 1

m Exp Gp B 30.00 30.00 16.67 13.33 10.00
Exp Gp A 14.71 35.29 5.88 35.29 8.82

Statement 40: CAl is not enough in understanding the concept very clearly.

Table 42: Responses for statement 40
Points Response of Exp B Response of Exp A

5 5 6
4 1 10
3 6 9
2 5 4
1 6 1

Chi-Square statistics = 4.29

Degrees of freedom =4

Probability of chance = 0.368

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness ofthe developed CAI
for the given statement
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35.00
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mExpGp B
mEXpGp A

Graph 40: Graphical Representation of analysis of statement 40

Statement 40

33.33. 33-33
5 4 3 2
15.15 33.33 18.18 15.15
20.00 33.33 30.00 13.33

Statement 41: Independent learning is not possible through CAL

Chi-Square statistics = 16.4
Degrees of freedom =4

Probability of chance = 0.003

Points

Table 43: Responses for statement 41

Response of Exp B Response of Exp A
10 7

17 5

2 10

4 3

0 4

18.18
3.33

Table value of chi square at 4df at .05 significance level is 9.488.Calculated value of Chi Square is more than
the table value therefore, Null hypothesis is rejected. This revealed that there is significant difference observed
between Experimental group A and Experimental group B towards effectiveness of the developed CAI for the

given statement.

51.52% students of Exp B ‘disagree' where as 17.24% students of Exp A ‘Disagree' with the statement 41.
More load is on ldisagree’ of the Exp B than Exp A.

Graph 41: Graphical Representation of analysis of statement 41

Statement 41

Statement 42: Evaluation is done objectively (objective questions) so no partiality is involved in scoring.
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Table 44: Responses for statement 42
Points Response of Exp B Response of Exp A

5 9 9
4 14 8
3 5 7
2 3 4
1 2 !

Chi-Square statistics= 2.20

Degrees of freedom = 4

Probability of chance = 0.700

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness of the developed CAI
for the given statement.

Graph 42: Graphical Representation of analysis of statement 42

Statement 42

42.42

mExpGp B
ExpGp A

Statement 43: Evaluation done at the end of the topic "simple interest” is not suitable measure to know my
understanding about that topic.

Table 45: Responses for statement 43
Points Response of Exp B Response of Exp A

5 4 5
4 9 8
3 9 12
2 9 4
1 2 2

Chi-Square statistics = 2.46

Degrees of freedom = 4

Probability of chance= 0.652

Table value of chi square at 4df at .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness of the developed CAT
for dre given statement.
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Graph 43: Graphical Representation of analysis of statement 43

Statement 43

0.00
5 4 3 2 1
m ExpGp B 12.12 27.27 27.27 27.27 6.06
m Exp Gp A 16.13 25.81 38.71 12.90 6.45

Statement 44: Instruction given in each slide of CAl is easy and clear to follow.

Table 46: Responses for statement 44
Points Response of Exp B Response of Exp A

5 10 13
4 1 9
3 8 5
2 4 0
! 0 2

Chi-square statistics = 7.05

Degree of freedom = 4

Probability of chance =.133

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis not rejected. This revealed that there is no significant difference observed
between Experimental group A and Experimental group B towards effectiveness of the developed CAI for the

given statement.

Graph 44: Graphical Representation of analysis of statement 44

Statement 44

u.uu

5 4 3 2 1
= Exp Gp B 30.30 33.33 24.24 12.12 0.00
m Exp Gp A 44.83 31.03 17.24 0.00 6.90

Statement 45: Evaluation done at the end of the topic profit and loss is not suitable measure to know my
Understanding about that topic.
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Table 47: Responses for statement 45
Points Response of Exp B Response of Exp A

5 6 3
4 3
3 8 1
2 7 7
1 3 5

Chi-square statistics = 4.74

Degree of freedom =4

Probability of chance =.316

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness of the developed CAI
for the given statement.

Graph 45: Graphical Representation of analysis of statement 45

Statement 45

35.00
30.00 27.27

25.00
2000 1818 17.24

24 24 24.14

15.00 10.34
10.00

5.00 I
uu s 4 3 2 1

i ExpGp B 18.18 27.27 24.24 21.21 9.09
ExpGp A 10.34 10.34 37.93 24.14 17.24

9.09

Statement 46: Interaction with mathematics teacher is not possible while using this CAI.

Table 48: Responses for statement 46
Points Response of Exp B Response of Exp A

5 5 3
4 1 5
3 2 8
2 12 10
! 3 3

Chi-square statistics = 6.30

Degree of freedom =4

Probability of chance =.178

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness of the developed CAI
for the given statement.
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Graph 46: Graphical Representation of analysis of statement 46

Statement 46

Statement 47: To get the correct answer | had to go back to the slide/s many times for topic simple interest.

Table 49: Responses for statement 47
Points Response of Exp B Response of Exp A

5 6 2
4 15 1
3 3 4
2 7 5
2 7

Chi-square statistics = 5.63

Degree of freedom =4

Probability of chance =.228

Table value of chi square at 4dfat .05 significance level is 9.488. Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness of the developed CAI
for the given statement.

Graph 47: Graphical Representation of analysis of statement 47

Statement 47

Statement 48: To get the correct answer | had to go back to the slide/s many times for topic Compound interest.
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Table 50: Responses for statement 48
Points Response of Exp B Response of Exp A

5 7 2
4 12 9
3 1 7
2 7 5
1 7 6

Chi-square statistics = 7.77

Degree of freedom =4

Probability of chance =.100

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis not rejected. This revealed that there is no significant difference observed
between Experimental group A and Experimental group B towards effectiveness of the developed CAI for the
given statement.

Graph 48: Graphical Representation of analysis of statement 48

Statement 48

40.00 35.29
35.00 31.03
30.00
24.14

2500 9059 2059  20.59 20.69
20.00

15.00
10.00 6.90

5.00 2.94

0.00
5 4

ExpGp B 20.59 35.29
ExpGp A 6.90 31.03

Statement 49: To get the correct answer | had to go back to the shde/s many times for topic profit and loss.

Table 51: Responses for statement 49
Points Response of Exp B Response of Exp A

5 8 2
4 14 12
3 3 5
2 5 3
! 4 7

Chi-square statistics = 5.21
Degree of freedom = 4
Probability of chance =.267

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness of the developed CAI
for the given statement.
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Graph 49 Graphical Representation of analysis of statement 49

Statement 49

5 4 3 2 1
m ExpGp B 23.53 41.18 8.82 14.71 11.76
mExpGp A 6.90 41.38 17.24 10.34 24.14

Statement 50: Scores obtained by me at the end of each exercise gives me feedback about my learning in each
topic through CAL.

Table 52: Responses for statement 50
Points Response of Exp B Response of Exp A

5 10 1
4 17 9
3 3 4
2 2 4
1 2 2

Chi-square statistics = 3.08

Degree of freedom =4

Probability ofchance =.544

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the

table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness of the developed CAI
for the given statement.

Graph 50: Graphical Representation of analysis of statement SO

Statement 50

fo67

Statement 51: Discussion with mathematics teacher is needed along with CAL.
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Table 53: Responses for statement 51
Points Response of Exp B Response of Exp A

5 1 1
4 5 4
3 2 6
2 7 7
! 17 11

Chi-square statistics = 3.26
Degree of Ifeedom =4
Probability of chance = 516

Table value of chi square at 4df at .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness of the developed CA1
for the given statement.

Graph SI: Graphical Representation of analysis of statement 51

Statement 51

m ExpGpB 3.13 15.63 6.25 21.88 53.13
ExpGp A 3.45 13.79 20.69 24.14 37.93

Statement 52: Evaluation done at the end of the topic profit and loss is suitable measure to know my
understanding about that topic.

Table 54: Responses for statement 52
Points Response of Exp B Response of Exp A

5 9 9
4 15 12
3 4 7
2 1 1
1 5 2

Chi-square statistics = 2.30

Degree of freedom = 4

Probability of chance =.680

Table value of chi square at 4df at .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness of the developed CAl

for the given statement.
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Graph 52: Graphical Representation of analysis of statement 52

Statement 52

0.00

5 4 3 2 1
m ExpGp B 26.47 44.12 11.76 2.94 14.71
mExpGp A 29.03 38.71 22.58 3.23 6.45

Statement 53: Evaluation done at the end of the topic “simple interest” is suitable measure to know my
understanding about that topic.

Table 55: Responses for statement 53
Points Response of Exp B Response of Exp A

5 6 7
4 16 12
3 4 8
2 1 !
i 6 1

Chi-square statistics = 5.32
Degree of freedom = 4
Probability of chance =.256

Table value of chi square at 4dfat .05 significance level is 9.488. Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness of the developed CAI
for the given statement.

Graph 53: Graphical Representation ufanalysis of statement S3

Statement 53

5 4 3 2 1
= ExpGp B 18.18 48 48 12.12 3.03 18.18
m Exp Gp A 24.14 41.38 27.59 3.45 3.45

Statement 54: Evaluation done at the end of the topic compound interest is suitable measure to know my
understanding about that topic.
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Table 56: Responses for statement 54
Points Response of Exp B Response of Exp A

5 5 7
4 12 14
3 5 5
2 1 1
1 10 2

Chi-square statistics = 5.59

Degree of freedom = 4

Probability of chance =.232

Table value of chi square at 4dfat .05 significance level is 9.488.Calculated value of Chi Square is less than the
table value therefore, Null hypothesis is not rejected. This revealed that there is no significant difference
observed between Experimental group A and Experimental group B towards effectiveness ofthe developed CAT
for file given statement.

Graph 54: Graphical Representation of analysis of statement 54

Statement 54

60.00
48.28
50.00
40.00 36.36
30.30
30.00 24.14
20.00 15.15 1515 17.24
10.00 3.03 3.45
0.00
1
690
itxpGpB 15.15 36.36 15.15 3.03 30.30
Exp Gp A 24.14 48.28 17.24 3.45 6.90
V. Findings of the Study

Out of 54 statements for four statements (1,2,29, 41) the chi square value is found to be significant
which means the Significant difference was observe between Experimental group A and Experimental group B
while for remaining 50 statements chi square value is not found to be significant which means that both the
group liked the respective way ofteaching .

VI. Educational Implication of the Present Study
Students enjoyed learning mathematics through CAi and it helped students as a supplementary
material. Self learning material should be developed in mathematics where ever possible for all classes and
should be used along with the conventional method to make learning enjoyable pleasant experience.

VII. Conclusion

Comparing the overall responses of both the groups it seems that out of 54 responses given to the 54
statements on the reaction scale, in four responses for four statements the chi square value is found to be
significant which means Significant difference was observe between Experimental group A and Experimental
group B while for remaining 50 statements chi square value is not found to be significant. Only CAI is as
effective as CAIl with simultaneous discussion. Overall responses of the students and from observations of the
investigators it was found that students enjoyed learning mathematics through CAIl. So it can be concluded that
CAl is one of the effective way to teach and learn mathematics.
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Abstrgct
Learning mathematics requires lot of practice and dedication. There are few teachers who can teach this subject interestingly-therefore in
addition to classroom teaching there should be supplement to students. Self learning mate;iél with awto instruction should be developed
using psychological theories end corcepts. Computer can be used jor this purpose because it can provide audio visual effects and also
face to face interaction with students is possible. Computers can be utifized to develop auto instructional material with the following
facilities viz. self-paced learning, self-directed learning, the exercising of various senses and the abﬂrty to represent contert i 1n a variety of
- medja: Humans are multi-sensory animals so they learn better if all the serses are involved in the § earning process. In this Ine i mvesngators
developed Computer Assisted Instruction and implemented in one of the schools of Vadodara., Three groups were formed oomol group
(taught through usual conventiona} method), Experimental Group A( taught through oniy Computer Assisted Insteuction(CAI)) and
Experimental Group B( favght through CAI with simultaneous discussion). Reaction scale of five points was deveioped b‘y the .
investigators and data were analyzed through chi-square test to know the effectiveness of the deve]oped CAL .

Keywords: Computer Assisted Instruction, Effectiveness, Self Learning Material and auto instruction,

Introduction
Education is very important in all stages of human life. It helps man io live 2 better life and also belps in social well befng. It helps inoverall
~deveopment of pessonality, Especially, mathematics is part and parce] of our life. Leaming mathematics not only helps in dnderstanding
other subjects but trains one’s mind to think logically and rafiopally. davelops problem 3o}vme abifity in day fo day lifel and to think
precisely. Learning mathematics demands ditferent faculties of mind. A Student may be good i m performing calculation but! he may have
difficulty in solving problems in geometry which demands lot of Jogical thinking or vice versa. Unlike other science, subjects most of the
students have ditficulty in learning mathematics because of abstract nature of mathematics. A student can Jearn other SUb_](:‘CTS a day before
-examination but mathematics needs continues practice and dedication. While proving any mathematxcai prmcap]ar‘theorem it starts with
known statement and one statement leads to another by using deductive logic and finally theorem is proved. In the process ol proving
principle / theorems, steps are logically and rationally foflowed and this proves the fact that mathematics is science. All "theoremms are
based on previously proved theorem and ultimately based on postulates. and axioms. Fach and every part of mathematics is based on.
Postulates and Axioms which ultimately forms the base of mathematics. Thus looking at the natire of mathematics dxscrpime it seemns that
Computer Assisted Instruction is one of the best methods to- teach and Yearn mathematics suhgect as Computer Assisted Insirucnon also
follows the principle of !ogrcaﬂy sequenced frames to deduce the knowledge. ’\'Iathemtlcs can be taught in wany ways such as laboratory
methed, drilt method and so on. Computer Assisted Instruction (CAI) is ore of the way to teach and learn mathematics.

Looking to the mmpartance of teaching of mathematics through Compurer Assisted Instruction the investigators have deve]oped Computer
Assisted Instruction in the year 2010 to teach mathematics in arithmetic part for class VIII students. The same was tested over standard
VI students and the reactions of these studenits were studied further.

Learning Mathematics through Computer Assisted Instruction
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Computer can play vital role in learning process as it can work with the imagination of students. CAI brings with it several benefits as a -

- teaching/learning medium. These include self-paced learning, seli-directed Jearning, the exercising of various senses and the. abifity to )
_ represent content in a variety of media. Humans are multi-sensory animals. The more_senses through which we receive information, the

easier it is to remember According to Fletcher (1990), people remember 20% of what they hear, 40% of what thiey see and hear and
75% ot what they see, hear and do. The fact that the computer can exercise various senses and present information in'a vanety of medlaj
can enhance the learning process. Any concept in mathematics can be explained with the help of pictures and this visual i xmage can help in’
understanding the concept at ease. In paper pencil method student can get bored -easily and can find it difficult to practice the sum again
and again. CAT works as a change and increases the curiosity of students and they can Jearn interestingly without any difficulty.

Rationale of the Study

Many studies have been conducted on low achievements in mathematics. Jain and Burad (1988) have studied the low results in
mathematics at Secondary Examination in Rajasthan and found that the cause of failure was non-availability of mathematics teachers due
to late appointments and frequent teacher transters; lack of appropriate classrooms. Che] (1990) has found the causes responsile for
under achievements were gaps in knowledge of concepts, difficulties in understanding of mathematics language. These studies clearly
show that students find difficulty in learning mathematics and there is a need to develop some self leaming matesial to make learning easy.
Many studies have been conducted to find out the effectiveness of CAI in terms of achievement of the students in kaming: Jeyaméni
(1991) found that experimental group performed better on post test. The studies conducted by Rose Aatony Stella V (1992), Singh
(1992), Adhikari (1992), Khirwadkar (1998), Zyoud (1999), Yadav (2000), Dalwadi (2001), Sharma (2003), Helaiya (2004), Barot
(2005) and Rathwa (2007) showed that CAI was effective than conventional method. Vansia (2009) in his study found that mathematics
learnmg through CAI with Peer Instruction (CAIPI) was effective on posttest. Many studies on the effects of computer-assisted
instruction on the mathematical learning of students of various ages and ability levels suggest that computer-assisted instruction (CAID) as a

supplement to traditional classroom

instruction is more effective than traditional instruction alone (Brothen & Wambach, 2000; Butzin, 2000; McSweeney, 2003; Nguyen,
2002; Olusi, 2008). Spradiin & Ackerman(2010) in their research the effectiveness of computer assisted Instruction in Developmental
Mathematics conducted quasi experimental study compared academic performance of students enrolled in a developmental mathematics
course using traditional instruction (i.e., lecture) and traditional instruction supplemented with computer-assisted instruction. In addition,
gender differences in mathematical performance were also investigated. They found that (1) there was no statistically significant difference
in the posttest scores of students receiving traditional instruction and traditional instruction supplemented with compmer-assﬂed
instruction. (2) There was a significant difference in the'posttest scores of females and males, with females outperforming males in both
modes of instruction. From the above argument it can be found that computer assisted instruction is effective in most of the cases I
teaching and learning mathematics and there were few studies in primary section especially in the arithmetic part. Therefore investigato
has developed and implemented CAI and found students reaction on developed CAL

The Present Study Entitles

Students’ reaction on computer assisted instruction for teaching and learning arithmetic

Objectives of the Study

* To study the impact of the developed CAI in terms of responses to the reaction scale given by the students of Experimental Group
who studied through CAT only.
* To study the impact of the developed CAI in terms of responses to the reaction scale given by the students of Experimental Group
who studied through CAT with simultaneous discussion. -

Hypotheses of the Study
* Response is uniformly distributed in the 5 point scale for group A students.
* Response is uniformly distributed in the 5 point scale for group B students,

Delimitation of the Study -



. ‘:Ihépresent study was delimited to standard VIII Engﬁsh Mediur charat Secbndafy and Higher Secondary Educational .Board students
. in Vadodara city. Only arithmetic unit of the mathematics textbook of standard VIIL in the year 2010 was covered during experimentation
~ of the present study. ' ’ ' ' ' ‘ ‘ : a

" Methodology of the Study

One school in the urban area was selected on the basis of the computer facilities available in their campus for conducting the experiment.
Random sampling technique was used to select groups by the investigators in this study. The experimental group A consisted of 28
students and experimental group B consisted of 25 students. Experimental Group A studied through the developed CAL Experimental’
- Group B studied through the developed CAI along with simultaneous discussions. The total sample for the experiment consisted of 53 -
‘students. Students in both the groups learned the same topics of arithmetic viz ‘Profit and Loss” and ‘Simple and Compound Interest
through the respective instructional strategy. Experiment time duration was 30 periods (each period of 35 minutes) for each the group and
- experiment went on for full month. 7

Tools for Data Collection
1) CAI was developed by the ivestigators and further modified according to the comments given by the éxperts in the field of
Mathematics, Mathematics Education, English and Computer Science C

2) Once CAI was finalized by the investigators, the Reaction Scale was developed by the Investigators which was further modified
according to the comments given by the experts in'the area of Education and English.

o

Data Analysis and Interpretation

Data were analyzed through the statistical technique %2. Data analysis of responses of Group A is presented through table 1 while.that of '
Group B is presented through table 2.

Tabulated Valile of ¥ at 4 df at.05 level is 9.49.

Table 1: Analysis of responses on Reaction Scale given by the Experimental Group A

Calculated
Significant {Maximum
S.No Statement Value of 2 :

- fat 441,05 level

Difference Load

1 I enjoyed this class compared to normal classroom teaching because  {12.8 Yes Pogitive Side
this method is more interesting to understand than lectures.

B I like ustrations given in the slides, which actually made me learn the {50.5 Yes Positive Side
1 Jlesson.
3 Hlustrations didn’t help me to relate what we leamed in mathematics to 128.1 Yes Positive Side

real life situation.

i CAlis effective way of presentation because there is little stress in~ {12.8 Yes INeutral
ﬁleaming situation. ) ’ -

5 I can learn with my own speed. 19.0 Yes Positive Side

6 & can immediately test myself because there is lot of practice exercise. J16.9 [Yes Positive Side

[7 This method is having more freedom to leam. 12.1 ‘ Yes Positive Side

I8 CAI didn’t focus on more freedom situation. 12.07 Yes Positive Side

9 [ eaming mathematics is fun in this CAI method. 10.96 Yes Positive Side




10 ‘ lﬂnis _method is not ’goodlin learning mathematics becaise my doubts {10.2 Yes IPositive Side
are not cleared, :
11 lh CAIIcan teach myself (selfstudy) without the:help ofothers. = {132 | Yes Positive Side.
12 ) ‘Man;,er presented in CA.I‘ is not very ciear. 3.79 No .
13 CAIis easy to understand. 124 Yes ‘ Positive Side
14 /A nimations are distracting in understanding the concept. 4.14 INo -
15 CAIV took more time to understand the concept than usual classroom  2.00 No -
teaching.
16 Ulustrations given in CAl are enough to understand the concept 4,14 [No -
tclearly.
17 {Matter presented in CAI was logically arranged. 11.6 [Yes Positive Side
18 L eaming through CAI was waste of time. 122.2 Yes Positive Side
19 [lustrations given in CAl are related to day today life experiences. 14.5 Yes Positive Side
20 Classroom teaching is more enjpyable. 134 Yes Positive Side
21 The language used in CAIis easy and simple to understand. 33.6 Yes Positive Side
22 The exercises given in each chapter is adequate. 3.07 [No -
23 [CAltakes care of previous knowledge in the subject. 30.6 Yes - - Positive Side
24 The solution to the problem is not easy to understand. 3.79 INo -
25 [The exercises helped in understanding the chapter in depth. 122.0 (Yes Neutral
26 Solutions didn’t help me whex;ever I'was not able to solve the problem.9.5 Yes Positive Side
27 Break given in CAT helped me to refresh my mind. 15.0 Yes Positive Side
28 [ am feeling tired while going through the slide, 3.19 No -
29 IAnimation shown in CAl is appropriate to help me in understanding {195 Yes Positive Side
the concept.
30 Topic is not introduced properly. 12.1 Yes Positive Side
31 CAI does not take care of previous Iguowledge (percentage) needed {170 No -
to understand the present concept.
32 IFnough revision is not done in CAI after the topic simple interest. 0.96 No -
33 Enough revision is not done in CAl after the topic compound interest. [3.56 No -
34 Enqugh revision is not done in CAI after the topic profit and loss. 5.78 [No -
35 Remedial (re teaching the difficult concept which is‘not understood by §5.78 No -
you) teaching is not done.
36 I have fo read the slide many times to understand what is being said as}6.52 INo -
there was no clarity.
37 Number of questions at the end of the slides for the topic profitand 112,07 Yes Positive Side
loss is adequate for providing practice.
38 Number of Quéstions at the end of the slides for the topic simplé 158 . {Yes 4 Positive Side




Iintérest is adequate for providing practice'.‘
39 t:umber of queétions at the end of the slides for the topic compound 2.07 [No -
interest is adequate for providing practice, .
40 ICAlis not enough in understanding the concept very elearly. 2,81 No -~ -
il [!udepend_ent leaming is not possible through CAL lo.ss Yes IPositive Side
42 . Elvaluatxon is done objectively (objective questlons) sono pamahty is {184 Yes Positive side
volved in scoring.
3 Evaluation done at the end of the topic “simple interest” is not suitable 3.19 [No -
measure to know my understanding about that topic.
44 JInstruction given in each slide of CAlis easy and clear to follow. 13.6 Yes Positive Side
45 Fvaluation done at the end of the topic profit and loss is not suitable {0.96 INo T
measure to know my Understanding about that topic.
46 fnteraction with mathematxcs teacher is not possxble while using this  {L.70 iNo -
CAL (no face to face interaction). )
47 ITo get the correct answer L had to go back to the slide/s many times  17.26 No o
or topic simple interest.
48 ~ [fogetthe comect ans{ner Ihad to go back to the slide/s many times  {10.2 Yes Neutral
ror topic Compound interest.
49 " ITo get the correct ansv«:rer Thad to go back to the slide/s many times  6.15 No -
for topic profit and loss.
150 Scores obtained by me at the end of each exercise nges me feedback 11.7 Yes ) Neutral
{about my leaming in each fopic through CAL )
151 Discussion with mathe,'matics teacher is needed along with CAL 3.56 No -
52 [Evaluation doneat the end ofthe topic profit and loss is suitable 541 No -
imeasure to know my understanding about that topic.
53 Evaluation done at the end of the'topic “simple. interesi” is suitable !8.74 INo -
measure to know my qnderstanding about that topic.
54 Evaluation done at the end of the topic compound interest is suitable: ¥.67 No -
measure to know my understandmg about that topic.
Table 2: Analysis 'of responses on Reaction Scale given by the Experimental Group B
Calculated
Value of
Significant {Maximumn
S.No Statement 2 D‘i{ ‘
ifference Load
at 4
df .05 level
| enjoyed this class compared to normal classroom
1 ~ feaching because this method is more mterestmg to understand than 172 Yes Positive Side
Fectures
b ilelsﬂ;z Iiilustrfitans given in the slides, which actually made me learn the 193 es Positive Side




fllustrations didn’t help me to relate what we leamed in mathematics

31

B : to real Jife situation. 139 s Neutral
R 1C&,:;f1 1; ;f:;ﬁ:; xv:a;,r of presentation lgen;ause there is little stress iﬂ ‘ ba1 Yes Neut;ai
5 [ can learn with my own speed. 28.1 Yes Positive Side
6 I can immediately test myself because there is lot of practice exercise. {12:7 Yes Ppsitivé Side
7 'Ihis; method is having more freedom to learn. 11.00 Yes Positive Side
3 CAI didn’t focus on more freedom situation. 4.75 No -
0 Learning mathematics is fun in this CAI method. 14.3 Yes Positive Side .
10 This method s not good in learning mthe@tiw because my doubts L4 o i
. ﬁare not cleared.
11 In CAII can teach myself (self-study) without the help of others. 4.75 INo -
12 Matter presented in CAl s not very clear. 9.75 Yes Positive Side
i3 CAI s easy to understand. 5.17 No -
14 Animations are distracting in understanding the concept. 12.25 Yes Positive Side
5 Z:i 1:z)nogl‘: more time to understand the concept than usual classroom 08 No i
16 llustrations given in CAl are enough to understand the coPcept 6.0 No |
ciearly.
17 PMatter presented in CAl'was Ic;gically arranged. 3.5 No -
18 Leanﬁng through CAI was waste of time. i1.8 Yes Neutral
19 Nustrations given in CAI are related to day today life experiences.  {17.2 Yes Positive; Side
26 Classroom teaching is more enjoyable. 2.8 Yes Positive Side
21 The language used in CAl is easy and simple to understand. 13.2 Yes Positive Side
22 The exercises given in each chapter is adequate. 10.58 Yes Positive Side
23 CAl takes care of previous knowledge in the subject. 133 Yes Neutral
24 iThe solution to the problemis not easy to understand. 225 No -
25 IThe exercises helped in understandir;g the chapter in depth. 6.83 No - -
b6 Solutions didn’t help me whenever I was not able to solve the 635 No i
problem.
127 Break given in CAI helped me to refresh my mind. 11.4 Yes Positive Side
28 [ am feeling tired while going through the slide. - 10.40 Yes Positive Side
ho ir:i‘r::; zhown in CAlis appropriate to help me in understanding 118 os Positive Side
30 To‘pic is not introduced properly. ll.é Yes Positive Side
CAl does not take care of previous knowledgé {percentage) needed b 43 o i




to understand the present concept.
32 Enough revision is not done in CAl after the topic simple interest. 3‘00 No 3
33 Enough revision is not done in CAI after the topic compound interest. 4.00 - No s
34 Enough revision is not done in CAI after the topic profitand loss. {113 INo s
s " Remedial (re teaching the difficult concept which is not understood 74 No A
by you) teaching is not done. ‘
6 . I have to read the slide many times to understand what is being said 517 No i
as there was no clarity.
by * [Number of questions at the end of t%le slides for the topic profit and 116 es positive Side
{loss is adequate for providing practice.
38 ?\Iumber .of questions at the cfnfl ofthe s.l:dcs fo? the topic simple b.75 es Positive Side
*mterest is adequate for providing practice.
9 Number of questions at the end of the s‘lxdes for the topic compound 144 Ves. bositive Side
interest is adequate for providing practice. | )
40 CATis not enough in understanding the concept very clearly, 2.67 INo -
41 } 'lndependent leaming is not possible through CAL ~ 2.67 [No -
~ \ valuatxofx is do?e objectively (objective questions) so no partiality is 164 es bositive side
involved in scoring.
3 f&luatxon done at the end of the topic s-xmpie interest” is fnot b7 Vs ositive Side
- uitable measure to know my understanding about that topic,
44 ll.nstmction given in each slide of CAlis easy and clear to follow. 22,7 Yes Positive Side
s~ . Evaluation dore at the end of the topic profit and loss is not suitable 642 No i
tmeasure to know my Understanding about that topic. )
6 o !Intemcﬁon with mathematics teacher is not possible while using this b 25 No
CAI (no face to face interaction). : ’
7 To get ‘thc.con'ef;t answer L had to go back to the slide/s many times o0 No i
for topic simple interest.
g (To get the correct answer I had to go back to the slide/s many times 250 No
ffor topic Compound interest. .
To get the correct answerlhéd to go back to the slide/s many times
49 lfor topic profit and loss, ' 3,08 No |
50 Scores obzamefi b}: me at the t.md of each exercise gives me feedback 106 Vo bositive Side
about my leaming in each topic through CAL
51 Discussion with mathematics teacher is needed along with CAL 5.58 No -
2 Evaluation done at the end of thef topic profit and l?ss is suitable 164 es Neutral
Imeasure to know my understanding about that topic.
aluati - e . e s
53 valuation done at the end of th? topic “simple mtt?rest is suitable 31 s Positive Side
sure to know my understanding about that topic.
54 valuatxon‘ done at the end of the.z topic compound .mterest is suitable 127 s positive Side
asure to know my understanding about that topic.
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Findings of the Study _
- 'The findings are Jisted below first for Experimental Group A and then for Experimental Group B.

.Experimental Group A
Out of total f,f1y four statements bearing positive as well as negative nature, the computed chi-square values of rwemry six statements .
were found to have statistically significant Aigher values than the rabulated vajue cf chi-square at 4 degnees of freedom and at .05
level of significance which shows that there was a significant difference between the observed and expected frequencies and the students
were found to have positive reaction and favorable aititade towards the statements carrying such higher values.

The computed chi-square values it twenty four statements were not found to be sign.ficant at 4 degrees of freedom and at .05 level of
significance which shows that there was no significant difference between the observed frequency and expected frequency therefore nufl
hypothesis is not rejected. This reveals that reaction is un, formiy distributed in the S-point scale.

The computed chi-square values of remaining four statements were found to have statistically significant higher values than the chi-square
table value at 4 degrees of freedom and at .05 level of significance which shows that there was a significant difference between the
observed and expected frequencies and the students were found fo fave neutral attitude towards the staternents carrying such higher

values.

Experimental Group B

Out of total f,f1y four statements bearing positive as well as negative natwe, the computed chi-square values ¢f twenty five
statements were found to have statistically sign.ficant higher values than the chi-square table values at 4 degrees of freedom and
at .05 level of significance which shows that there was a significant diflerence befween the observed and expected frequencies and the
students were Jound to bave positive reaction and favorable attifude towards the statements carrying such higher values.

The computed chi-square values in fwenty four statements were not found to be sign.ficant at 4 degrees of freedom and at .05 level of
sienificance which shows that there was no significant difference between the observed frequency and expected frequency therefore null
hvpothesis s not rejected. This reveals that reaction is uniformly distributed in the 5-point scale.

The computed chi—sqtiare values of remaining five statements were found to have statistically significant higher values than the chi-square
table valuss 9.49 at 4 degrees of freedom and at .05 Jevel of significance which shows that there was a significant difference betweenthe
observed and expected frequencies and the students were found to have neutral attitude towards the statements carrying such higher

values.
Conclusion

Comparing the overall respanses of both the groups it seems that out of 54 responses given to the 54 statements on the reaction scale,
the Experimental Group A shows twenty six responses towards positive side while that of Group B twenty five towards positive side,
Thus clearly shows almost 50% of the statements show positive responses in both the groups. It should be also noted that in Experiment
Group A four responses are neutral while in Experimental Group B five responses are neutral towards statements four and fiv
respectively. Also in Experimental Group A for twenty four statements the responses were uniformly distributed while in Experiment
Group B responses to the twenty five statements were found to be uniformly distributed. Hence it can be concluded that overa
reaction cf the students cf both the groups toward CAl developed by the investigators for teaching cf arithmetic is ¢jfective.
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Abstract~- This True Experimental study compared academic
performance of smdents in class VIII in one of the English
Medium  School of Vadodara, India among waditional
instruction, only Computer Assisted Instruction (CAI) - and
Computer Assisted Instruction with simultaneous discussion. The
design used in this study was posttest only control group design
Three sections of class VIIT students were selected and groups
were randomly allotted. ANCOVA was used in data apalysis.
There was significant difference in the post test scores of
students receiving traditional method, only CAI and CAI with
simultaneous discussion. Bonferroni correction was ysed for Post
boc test. It revealed that traditional method is as effective as only
CAL CAIT with simultaneous discussion is more effective than
traditional method. CAI with simultaneous discussion is more
effective than only CALl

Index Terms- Computer Assisted Instructlon Self Learning
Material, Auto Instructional Method, Simultaneous Discussion
and symbolic language

I. INTRODUCTION

.S Significant number of students find it difficult to Iearn

athematics.  Mathematics is a special subject symbol
occupies a very important role in it. The nature of mathematics
makes difficult for the students to leamn. [1] Success or failure in
a mathematics course has a strong influence on students' choice
of major and whether they graduate and qualify for meaningful
jobs. Mathematics is an abstract subject. [2]The reasoning in
mathematics possesses a number of characteristics, namely,
characteristics of accuracy, verification of results, certainty of
results, similarity to reascning in life, originality. All these
characteristics automatically become a part and parcel of a child
when' he learns mathematics. Mathematics is a symbolic
language. Students find it difficult to understand mathematics
because of symbols and abstractness. [3]Patel in her smdy
specifies that one of the reasons for the selection of commerce
stream was that students felt science stream to be difficult,-as it
requires a lot of hard work to be put in. The study also stated-that
few of the students who earlier took up science. stream later on

got shifted to commerce stream, as they could- not cope up with

Physics and Mathematics. [4] Ours and previous few generations
have fiiled to produce good mathematics teachers at school level
in adequately large numbers. If a boy or gitl is taught by 2 bad
mathematics teacher he will be worse off than not being taught it
at all. The corpus of this enomous knowledge that man built

over the last few centuries will be too burdensome to carry into”

future on the shou]dcrs of 111-cqu1pped school Mathematics
teachers. Currendy, Science stream is divided into group A with
Mathematics and group B without Mathematics. As 21st centary
progresses there will be two kinds of people - mathematicaily
abled and mathematically disabled or disadvantaged. The latter
takes orders from the former. Our country requires technically
skilled manpower and in order to meet. this objective
mathematics plays an important part. [5] In order to overcome

- the difficulties faced by the students, teacher should .adopt

different methodology in teaching of mathematics like drill
method, using different avdio visual aids, computer aidéd
instruction, -mathematical club etc. One of the methods is auto-
instructional method. It is a method of individualized instruction,
One of its forms is CAY (Computer Assisted/Alded lnstruction)
auto instructional teaching. It is very useful to the teachers and
the students as it lessens the burden of teaching and learning and
it makes teaching and leaming interesting. It also. helps the
students to learn at their own' pace and at their own convenience.

It motivates the students and increases the enthusiasm of the
students.. In this method swmdents read different frames and
answer the questions that follow and by this way they leain
automatically. Even the learning that takes place through CAI is
accurate and untiring, The most beneficial part of CAI is it
provides  the mixture of wide range of visual, graphics and
pictures to make the teaching leaming more interesting. In this
line investigators dcvcloped and implemented CAI and found its
eﬁectxveness

H. RATIONALE OF THE STUDY

Many studies have been conducted on low achievements in
mathematics. [6]Author have studied the low resulis in
‘mathematics at Secoridary Examination in Rajasthan and found
that the cause of failure was non-availability of mathematics
teachers due to late appointments and frequent teacher transfers;
lack of appropriate classrooms. [7]Author has found the causes
responsible for under achievements were gaps in knowledge of
concepts, difficulties in understanding of mathematics language.
These studies clearly show that students find difficulty in

.learning mathematics and there is a peed to develop some self

leammg material to make leaming easy. Many studies have been
conducted to find oht the effectiveness of CAI in terms of
achievement of the students in learning. [8] Author found that
experimental group performed better on post tést. The smdies
conducted by authors {9-18] showed that CAI was effective than
conventional method [20]JAuthor in his study found that
mathematics learningithrough CAL'with Peer Instruction (CAIPI)
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was effective on posttest. [21]Author found that there was no
statistically significant difference in the posttest scores of
students receiving traditional instrucdon and traditional
instruction supplemented with computer-assisted instruction. All
the above stated research are conducted is subject other than
mathematics. There were only - three studies related to
mathematics one was related to higher mathematics and other
two are related to school mathematics and these two compared
the traditional method and CAI There was no research related to
arithmetic part of mathematics and related to upper primary
section. Investigators felt the need to conduct a research in
arithmetic part of mathematic in upper primary section and with
different modes.

1I. METHODOLOGY OF THE STUDY

A. The Present Study Entitles
The Effectiveness of Computer Assisted Instruction in Teaching
Arithmetic

B. Objectives of the Study

» To develop the CAl in Mathematics for Standard VI
students studying in schools affiliated to GSHSEB {Gujarat
State Secondary and Higher Secondary Education Board).

e To study the effectiveness of the developed CAl in terms of
students® achievement in Mathematics with one of the
experimental groups (Group A) of standard VIII students.

» To swudy the effectiveness of the developed CAT in terms of
students® achievement in Mathematics with another
experimental group (Group B) of standard VI students
along with treatment of simultancous discussion.

o To study the relative effectiveness of learning mathematics
in class VIII among the three groups A, B and C (Where C
is the control group and A and B are experimental groups) in
terms of achievement of the students.

C. Hypotheses of the Study

+ There will be no significant difference in the mean
achievement scores of group C students and.group, A students.

« There -will beTno “significant -differenté in the mean
achievement scores of group C students and group B students.

» There will be no significant difference in the mean
achievement scores of group A students and group B students.

D. Delimitation aof the Study

The present study was delimited to standard VIIT English
Medium GSHSEB students and only arithmetic unit of the
matherafics textbook in the year 2010 was covered during
experimentation of the present study.

E. Design of the Study
The study adopts the post test only control group design.

F. Population of the Study

There are 61 graat-in-aid schools in the city of Vadodara,
functioning under the Gujarat State Board of secondary and
Higher Secondary Education {(GSHSEB) following the rules and
regulations laid by the Ministry of Human Resources of the
Government of India. The population of the study consists of all
the Standard VIIT English medium students of GSHSEB of
Vadodara city in the year 2010.

G. Sample and Procedure of the Study

One school in the urban area was selected on the basis of the
computer facilities available in their campus for con-ducting the
experiment. Random sampling technique was used to select
groups by the researchers in this study. The Experimental Group
A consisted of 28 students and Experimental Group B consisted
of 24 students and Control Group conmsists of 21 students
Experimental Group A studied through the developed CAL
Experimental Group B studied through the developed CAT along
with simultaneous discussions and Control Group studied
through traditional method. Students in all the groups learned
the same topics viz ‘Profit and Loss’ and ‘Simple and Compound
Interest' through the respective instructional strategy. Experiment
time duration was 30 periods each period consisted of 35 minutes
in each group for one month.

H. Tools for Data Collection
1) Computer Assisted Instruction developed by the
Investigator and modified according to the advice given by
experts in mathematics, mathematics education, English and 4
Computer Science.
2) Achievement tests developed by the investigator served
. as pre test and post test.

I Steps in data collection

Step 1: One of the English medium school of Vadodara,
India following GSHSEB syllabus class VIII swdents were
selected purposively having the required facility to conduct the
experiment.

Step 2: Students were divided randomly into three groups
control group tanght by usual conventional method,
Experimental Group A (only CAT) and Experimental Group B(
CAI with simultaneous discussion).

Step 3: Class VII final examination mathematics marks
were collected by the investigators for the purpose of calenfation
of ANCOVA.

Step 4: Students were taught in their respective methods for
one month @ll the completion of the selected arithmetic unit.

"Control” group students were taught by school mathematics
teacher.

Step 5: Post test was administered to the students and their
response was collected and analyzed.
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IV. DATA ANALYSTS AND INTERPRETATION
(22] ANCOVA Calculation

Table 1: Calculation of ANCOVA Control Group (traditional Method)

X Y X*X Y*Y X*Y

VII Post

Marks Test
S:No out of out of

100 100
1 70 33.33 4900.00 1111.11 2333.33
2 54 40.00 2916.00 1600.00 2160.00
3 57 46.67 3249.00 2177.78 2660.00
4 39 53.33 1521.00 2844.44 2080.00
5 99 53.33 9801.00 2844.44 5280.00
6 37 60.00 1369.00  3600.00 2220.00
7 58 53.33 3364.00 2844.44 3093.33
8 75 46.67 5625.00 2177.78 3500.00
9 39 40.00 1521.00 1600.00 1560.00
10 37 60.00 1369.00  3600.00 2220.00
11 57 3333 3249.00 1111.11 1900.00
12 91 46.67 8281.00 2177.78 4246.67
13 56 60.00 3136.00 3600.00 3360.00
14 77 26.67 5929.00 711.11 2053.33
15 52 3333 2704.00 111111 1733.33
16 63 3333 3969.00 1111.11 2100.00
17 51 3333 2601.00 1111.11 1700.00
18 66 60.00 4356.00 3600.00 3960.00
19 46 40.00 2116.00 1600.00 1840.00
20 44 40.00 1936.00 1600.00 1760.00
21 74 53.33 5476.00 2844.44 3946.67
sum 1242 946.67 79388.00 44977.78 55706.67
avg 59.14 45.08
S.D. 17.22 10.73
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Table 2: Calculation of ANCOVA Experimental Group A (only CAl)

X Y X*X Y*Y X*Y

VII Post
S:No g/lljirks of Iﬁft of

100 100
1 52 26.67 2704.00 711.11 1386.67
2 51 33.33 2"°01.00 111111 1700.00
3 43 40.00 1849.00 1600.00 1720.00
4 35 33.33 1225.00 1111.11 1166.67
5 43 40.00 1849.00 1600.00 1720.00
6 35 3333 1225.00 111111 1166.67
7 40 40.00 1600.00 1600.00 1600.00
8 59 40.00 3481.00 1600.00 2360.00
9 38 46.67 1444.00 2177.78 177333
10 78 40.00 6084.00 1600.00 3120.00
11 84 60.00 7056.00 3600.00 5040.00
12 37 46.67 1369.00 2177.78 1726.67
13 90 100.00 8100.00 10000.00 9000.00
14 79 20.00 6241.00 400.00 1580.00
15 36 40.00 1296.00 1600.00 1440.00
17 69 46.67 4761.00 2177.78 3220.00
18 35 20.00 1225.00 400.00 700.00
19 81 73.33 6561.00 5377.78 5940.00
20 100 73.33 10000.00 5377.78 7333.33
21 35 40.00 1225.00 1600.00 1400.00
22 35 40.00 1225.00 1600.00 1400.00
23 46 33.33 2116.00 111111 1533.33
24 38 40.00 1444.00 1600.00 1520.00
25 40 46.67 1600.00 2177.78 1866.67
26 38 40.00 1444.00 1600.00 1520.00
27 93 40.00 8649.00 1600.00 3720.00
28 77 46.67 5929.00 2177.78 3593.33
sum 1487 1180.00 94303.00 58800.00 70246.67

avg 55.07 43.70
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Table 3: Calculation of ANCOVA Experimental Group B (CAI with simultaneous discussion)

© 0 N o U AW N - o
5

NN N NN E P2 P 2R R PP R
A W NP O © 0o N oo o W NN P o

sum
avg

S.D. 2185

X

vii marks
out of 100

38
35
42
41
55
52
35
64
36
96
40
55
44
95
45
61
35
56
42
94
93
48
76
100
1378
57.42

Source

Between
groups
Within
groups

Total

16.68

y

post test
out of 100

93-33
80.00
73-33
93-33
66.67
73-33
93.33
73.33
60.00
100.00
60.00
66.67
73.33
100.00
73-33
60.00
46.67
46.67
60.00
93.33
60.00
66.67
80.00
100.00
1793.33
74.72

4

X*X

1444.00
1225.00
1764.00
1681.00
3025.00
2704.00
1225.00
4096.00
1296.00
9216.00
1600.00
3025.00
1936.00
9025.00
2025.00
3721.00
1225.00
3136.00
1764.00
8836.00
8649.00
2304.00
5776.00
10000.00
90698.00

y*y

8711.11
6400.00
5377.78
8711.11
4444.44
5377.78
8711.11
5377.78
3600.00

10000.00

3600.00
4444.44
5377.78

10000.00

5377.78
3600.00
2177.78
2177.78
3600.00
8711.11
3600.00
444444
6400.00

10000.00
140222.22

Table 4: ANOVA table for Adjusted X

d.f.

2

68

SS

2972.085

26043.49

29015.58

MS

F-Ratio

x*y

3546.67
2800.00
3080.00
3826.67
3666.67
3813.33
3266.67
4693-33
2160.00
9600.00
2400.00
3666.67
3226.67
9500.00
3300.00
3660.00
1633.33
2613.33
2520.00
8773.33
5580.00
3200.00
6080.00
10000.00
106606.67

1486.043  3.880082

382.9926
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s Table 5: Result of One-Way ANCOVA
ANCOVA
Results (k=3)
Source SS df | MS F P
adjusted means 14643.36015 | 2 | 7321.68008 | 37.516212 | 0.000000000010
adjusted error 13270.90918 | 68 | 195.160429
adjusted total 27914.26934 | 70
‘Test for Homogeneity
of Regressions
Source SS df | MS F |
between regressions 9049218154 | 2 | 452.460908 | 2.4880619 | 0.090605826
remainder 12365.98737 | 68 | 181.852755
Table 6: Adjusted Means of the respective groups
Ccv bv
Observed Observed Group
Means Adjusted
57.41666667 | 74.72222 74.61422 | EXPRB
55.07407407 | 43.7037 44.27039 | Control
59.14285714 | 45.07937 | 44.4742 Exp A

At 5% level, the wble value of F for vl = 2 and v2 = 68 is
3.132 this value is less than the calculated value (i.e. calculated
value of 37.516 1s greater than table value) and accordingly we
infer that F-ratio is significant at 5% level which means the

difference in group means is significant.

At 1% level, the table value of F for vl = 2 and v2 = 68 15

value of 37.516 is greater than table value) and accordingly we ¢

infer that F-ratio is significant at 1% level which means the

difference 1n group means is significant.
Adjusted Mean of Experimental Group B(74.61422) with

discussion is more than the other two groups namely

4.92 this value is less than the calculated value (i.e. calculated

[23] Post test results (Bonferroni correction) at 5% level

Table 7: Mean and size of the sample of the respective groups

Comparison Mean 1 Mean 2 N1 N2
1: Control GP and Exp A +45.08 +43.70 21 28
2: Control GP and Exp B +45.08 +74.72 21 24
3:ExpAand ExpB +43.70 +74.72 28 24

Mean Square= 382.9926 DF= 68

Table 8: Calculation of confidence intervals

Comparison

Meanl - Mean2

95% C1 of difference

1: Control GP and Exp A

+1.38

-12.49 to +15.25

2: Control GP and Exp B

- 29.64

-43.99 to -15.29

3:Exp Aand Exp B

-31.02

-44.38 to - 17.66

Experimental Group A(44.4742) and Control Group(44.27039).
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Table 9: Comparison of Statistical Significance of three groups
Camparisen Significant? (P <0.05?) It
1: Control GP and Exp A | No 0.244
2: Control GP and Exp B | Yes 5.069
3 ExpAandExpB Yes 5.698
At 5% level of significance method. Therefore CAI with simultaneous discussion is more

-1.There is no significant difference between the mean
achievement scores of Control Group students and Experimental
Group A (Only CAI) students.

This shows that both the methods that is teaching by traditional
method is as effective as teaching by only CAL

2. There is significant difference between the mean
achievement scores of Control Group students and Experimental
Group B (CAI with simultancous discussion) students.

. From the above result it can be concluded that there is
significant difference between teaching by traditional method
and CAT with simultaneous discussion. Mean achievement score..
of students taught by CAI with simuitaneouns discussion is more
than mean achievement score of students taught by traditional

[23] Post test results (Bonferroni correction) at 1% level

effective than waditional method.

3.There is significant difference between the mean
achievernent scores of Experimental Group A( Only CAI
students and Experimental Group B(CAI with simultaneous
discussion) students. .

From the above result it can be concluded that there is
significant difference between teaching by only CAT and CAT
with simultaneous discussion. Mean achievement score of
students taught by CAI with simultaneous discussion is more
than mean achievement score of students teaching by only CAL
Therefore CAl with-simultaneous discussion is- more-effectives-
than only CAL

Cbmparison Mean 1 Mean 2 N1 N2
1: Control GPand Exp A | +45.08 +43.70 21 28
2: Control GP and ExpB | +45.08 +7472 |-21 24
3:ExpAand ExpB +43.70 +7472 .28 | 24
Mean Square=-382.9926 DF=68 ’
Confidence intervals
Comparison Meant - Mean2 99% CI of difference
1: Contro] GPand Exp A | +1.38 -15.81 to +18.57 ,
2: Control GP and ExpB | -29.64 -4743 to -11.85 '
3:ExpAandExp B -31.02 -47.58 to - 1446
Statistical Significance
Comparison Significant? (P <0.01?) |t
1: Controf GP and Exp A | No 0.244
2: Control GP and Exp B | Yes 5.069
3:ExpAand Exp B Yes 5.698

At 1% level of significance .

1.There is no significant difference between the mean
achievement scores of Control Group students and Experimental
Group A (Only CAI) students. _

This shows that both the methods that is teaching by traditional
method is as effective as teaching by only CAL

2. There is significant difference between the mean
achievement scores of Control Group students and Experimental
Group B (CAI with simultaneous discussion) students.

From the above result it can be concluded that there is
significant difference between teaching by traditional method
and CAT with simultaneous discussion. Mean achievement score
of students taught by CAI with simultaneous discussion is more
than mean achievement score of students taught by tradiional

method. Therefore CAI with simultaneous discussion is more
cffective than traditional method.

3. There is significapt difference between the mean
achievement scores of Experimental Group A{ Only CAI)
students and Experimental Group B(CAI with simultancous
discussion) students.

From the above result it can be conchuded that there is
significant difference between teaching by only CAT and CAT
with simultaneous discussion. Mean achievement score of
students tanght by CAI with simulaneous discussion is more
than mean achievement score of students teaching by only CAIL
Therefore CAI with simultancous discussion is more effective
than only CAL
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V. FINDINGS OF THE STUDY

From the data analysis it can be concluded that teaching
stdents of class VIII the arithmetic part of mathematics by
traditional method is as effective as only CAl. Teaching smdents
by CAI with simultaneous discussion is. mere effective than
traditional "method - that ‘is - traditional met_hod shonld be
supplemented by self learning material like CAY ‘so that’
maxinmmm learning takes place. Téaching: students By CATL with
simultaneous discussion is more effective than. only CAI that is
presence of teacher is essential so that students can clear their
doubts arising while learning.

VI. EDUCATIONAL BMPLICATION OF THE PRESENT STUDY

Students enjoyed, leammg mathematics through CAl and it
helped students as a supplementary material. Seif leaming
material should be developed in mathematics where ever possible
for all classes and should be used along with the conventional
method to make leaning enjoyable pleasant experience.

VIL. CONCLUSION

The results of this study indicate that class VI students
learned mathematics equally we!l with or ‘without CAT .Thé m&re™
presence of computers does not improve student learning.
Computers have the potential to be useful tools to improve
learning; however, it is the responsibility of the teachers to
choose software that meets the needs of the students, to use it
effectively, and to require its use. Educators can tap into this
interest by using technology to deliver instruction and assess
learning. Computer learning systems provide educators the
oppertunity to create lessons in a variety of alterative formats w
the traditional lecture in order to address the different learning
styles and preferences of students. And this supplement is also
useful to the smademts whenever they are absent to the class
during the content is taught. . They can refer repeatedly untl they
understand thoroughly this facility is absent in the traditional
method. Ultimately quality is essential in any mode of
instruction. There is also limitations in preparing CAI person
should know not only the content but aiso methods to prepare
CAL
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