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CHAPTER V

DATA ANALYSIS

5.1 INTRODUCTION

This chapter deals with the data analysis. The data collected have to
be processed and analysed in accordance with the outline laid down for the

purpose at the time of developing the research plan.

5.2 STATISTICAL TECHNIQUES APPLIED

The following statistical techniques were applied to analyse and

interpret the collected data:

1. Mean and Standard Deviation were computed for the pretest,
progressive test, posttest and retention test scores.

2. Error percentages were struck for the pretest, progressive test, posttest
and retention test.

3. ‘t’ test was applied to find out the significance of difference among
the pretest, progressive test, posttest and retention test scores.

4. Pearson’s Product Moment Correlation Coefficient was computed
between the pretest, progressive test, posttest and retention test scores
of the correlated groups.

5. Two way ANNOVA was calculated to find out the interaction effect

among the variables.
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MEAN SCORES

Figure-5.11
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MEAN SCORES
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MEAN SCORES

Figure-5.13
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6. Gap Closure Percentage was struck for both global and various

branches in achievement and attitude.

5.3 DESCRIPTIVE ANALYSIS OF DATA

The descriptive analysis of data helps to compare the mean scores of
the pre- attitude, pretest, progressive test, posttest, post-attitude and retention

test of the experimental group.

In table 5.1, the mean scores of the various tests of the experimental
group are given below. The mean scores of the global and the different
branches of the experimental group, namely, Computer Science Engineering
(CSE), Information Technology (IT), Civil Engineering (CIVIL) and

Mechatronics Engineering (MCT) are also given.
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Table 5.1 Pre, Progressive, Post and Retention Test Scores of the

Experimental Groups

Mean Scores
S. Group N | Pretest | Progressive | Posttest | Retention
No. Test Test
1 Experimental | 45| 38.6 55.4 64.2 67.3
(Global)
2 Experimental | 15| 35.53 55.6 63.27 64.4
(CSE)
3 Experimental | 10| 38.4 56.7 65.6 68.2
(Im)
4 Experimental | 10| 35.6 49.9 58.6 62.8
(CIVIL)
5 Experimental | 10| 46.5 59.1 69.9 67.6
(MCT)
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From the table 5.1, it is clear that the posttest scores of the
experimental group are more than the pretest scores. The progressive test
scores are also greater than the pretest scores. Further the retention test
scores are more or less the same as the posttest scores. It is clear from the
table, the mean scores of the pre, progressive, post and retention tests are
gradually increasing. Moreover the mean scores of the four tests are
increasing gradually for the branches of CSE, IT, CIVIL. For the MCT
branch the mean test scores of the pre, progressive and posttest are
increasing, but the mean score of the retention test is slightly lower than the
mean score of the posttest. The mean scores of the experimental group in the

various tests are presented in the bar diagram Figure Nos. 5.1 to 5.9.
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Error percentages in the several tests are given in table 5.2.

Table 5.2 Error Percentages in Various Tests

Test Errors Committed % of Error
Pretest 39 86.7
Progressive Test 28 62.2
Posttest 12 26.7

It is clear from the table 5.2, that the percentage of error is decreasing

gradually from the pretest to the posttest. The error percentage of the

progressive test was less than that of the pretest. The percentage of errors of

the posttest was even less when compared to that of the pretest and the

progressive test. This data is presented in the bar diagram Figure No. 5.10.
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The attitude scores of the experimental subjects are presented in table

5.3.
Table 5.3 Pre-Attitude and Post-Attitude Scores of the
Experimental Groups
S. Mean Scores
No. Group N | Pre-Attitude Post-Attitude
1 | Experimental (Global) 45 77.4 81.4
2 | Experimental (CSE) 15 77.2 81.6
3 | Experimental (IT) 10 77.3 81.3
4 | Experimental (CIVIL) 10 75.2 78.5
5 | Experimental (MCT) 10 80.0 84.1

From the table 5.3, it is clear that the mean score of the post-attitude
of the experimental group was greater than the pre-attitude. Similarly the
mean scores of post-attitude of the four branches are greater than that of the
pre-attitude. This data are presented in the bar diagram, Figure Nos. 5.11 to
5.13.
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5.4 DIFFERENTIAL ANALYSIS OF DATA

HYPOTHESIS: 1
RESEARCH HYPOTHESIS

The posttest scores of the experimental subjects are significantly

greater than their pretest scores.
NULL HYPOTHESIS

There exists no significant difference between the pretest and the
posttest scores of the experimental group.

Table 5.4 presents the difference between the pretest and the posttest

scores.
Table 5.4: Difference between the Pretest and the Posttest
Scores of the Experimental Group (Global)
N =45
Test Mean S.D. r t
Pretest 38.6 9.869
Posttest 64.2 9.957 0.28 14.44%

* Significant at 0.01 level

The following inferences are drawn from the table 5.4:
1. The calculated ‘t’ value is 14.44.
2. The theoretical ‘t’value is 2.39 for df = 44.
3. The calculated ‘t’ value is greater than the theoretical value.

4. Therefore, ‘t” value is significant at 0.01 level.
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5. The research hypothesis is accepted and the null hypothesis is
rejected.

6. There exists significant difference between the pretest and the posttest
scores of the experimental group.

7. The posttest scores of the experimental subjects are significantly

greater than their pretest scores.

HYPOTHESIS: 1.1
RESEARCH HYPOTHESIS

The posttest scores of the experimental Computer Science group are

significantly greater than its pretest scores.

NULL HYPOTHESIS

There exists no significant difference between the pretest and the
posttest of the experimental Computer Science group.
The pretest and the posttest mean scores of the experimental

Computer Science group were compared. It is presented in the table 5.5.
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Table 5.5: Difference between the Pretest and the Posttest Scores of the

Experimental Computer Science Group

N=15
Test Mean S.D. r t
Pretest 35.53 11.06
Posttest 63.27 12.07 0.455 3.125*

*Significant at 0.01 level

The following inferences are drawn from the table 5.5:
1. The calculated ‘t’ value is 3.125.
. The theoretical ‘t’ value is 2.624 at 0.01 level for the df = 14.

. The calculated ‘t’ value is greater than the theoretical value.

2
3
4. Therefore, ‘t” value is significant at 0.01 level.
5

. Hence, the null hypothesis is rejected and the research hypothesis is

accepted.

6. There exists significant difference between the experimental

Computer Science group in their pretest and posttest scores.

7. The mean score of the posttest of the experimental Computer Science

group is greater than its mean scores of the pretest.



226

HYPOTHESIS: 1.2
RESEARCH HYPOTHESIS
The posttest scores of the experimental Information Technology group

are significantly greater than its pretest scores.

NULL HYPOTHESIS

There exists no significant difference between the pretest and the
posttest scores of the experimental Information Technology group.

The pretest and the posttest mean scores of the experimental
Information Technology group were compared. It is presented in the table
5.6.

Table 5.6: Difference between the Pretest and the Posttest Scores of the
Experimental Information Technology Group

N =10
Test Mean S.D. r t
Pretest 38.4 5.95
*
Posttest 65.6 5.66 0.04 10.69

*Significant at 0.01 level

The following inferences are drawn from the table 5.6:
1. The calculated “t” value is 10.69.
2. The theoretical ‘t’ value is 2.624 at 0.01 level for the df = 14.
3. The calculated ‘t’ value is greater than the theoretical value.

4. Therefore, ‘t’ value is significant at 0.01 level.
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5. Hence, the null hypothesis is rejected and the research hypothesis is
accepted.

6. There exists significant difference between the experimental
Information Technology group in their pretest and posttest.

7. The mean scores of the posttest of the experimental Information

Technology group is greater than its mean scores of the pretest.

HYPOTHESIS: 1.3
RESEARCH HYPOTHESIS

The posttest scores of the experimental Civil Engineering group are
significantly greater than its pretest scores.
NULL HYPOTHESIS

There exists no significant difference between the pretest and the

posttest scores of the experimental Civil Engineering group.

The pretest and the posttest mean scores of the experimental Civil

Engineering group were compared. It is presented in the table 5.7.
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Table 5.7: Difference between the Pretest and the Posttest Scores of the

Experimental Civil Engineering Group

N =10
Test Mean S.D. r t
Pretest 35.6 8.03
-0.39 5.322*
Posttest 58.6 8.36

*Significant at 0.01 level

The following inferences are drawn from the table 5.7:
1. The calculated ‘t’ value is 5.322.
. The theoretical ‘t’ value is 2.821 at 0.01 level for the df = 9.

. The calculated ‘t’ value is greater than the theoretical value.

2
3
4. Therefore, ‘t” value is significant at 0.01 level.
5

. Hence, the null hypothesis is rejected and the research hypothesis

IS accepted.

6. There exists significant difference between the pretest and the

posttest scores of the experimental Civil Engineering group.

7. The mean score of the posttest of the experimental Civil

Engineering group is greater than its mean scores of the pretest.




229

HYPOTHESIS: 1.4
RESEARCH HYPOTHESIS

The posttest scores of the experimental Mechatronics Engineering
group are significantly greater than its pretest scores.
NULL HYPOTHESIS

There exists no significant difference between the pretest and the

posttest scores of the experimental Mechatronics Engineering group.

The pretest and the posttest mean scores of the experimental
Mechatronics Engineering group were compared. It is presented in the table
5.8.

Table 5.8: Difference between the Pretest and the Posttest Scores of the

Experimental Mechatronics Engineering Group

N=10
Test Mean S.D. r t
Pretest 46.5 8.31
-0.08 6.3*
Posttest 69.9 7.66

*Significant at 0.01 level

The following inferences are drawn from the table 5.8:
1. The calculated ‘t’ value is 6.3.
2. The theoretical ‘t” value is 2.821 at 0.01 level for the df = 9.




230

3. The calculated ‘t” value is greater than the theoretical value.

4. Therefore, ‘t” value is significant at 0.01 level.

5. Hence, the null hypothesis is rejected and the research hypothesis is
accepted.

6. There exists significant difference between the pretest and the posttest
mean scores of the experimental Mechatronics Engineering group.

7. The mean score of the posttest of the experimental Mechatronics

Engineering group is greater than its mean scores of the pretest.
HYPOTHESIS: 2
RESEARCH HYPOTHESIS

The progressive test scores of the experimental subjects are
significantly greater than their pretest scores.
NULL HYPOTHESIS

There exists no significant difference between the pretest and the

progressive test scores of the experimental group.

Table 5.9 presents the difference between the pretest and the

progressive test scores of the global experimental group.
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Table 5.9: Difference between the Pretest and the Progressive Test
Scores of the Experimental Group (Global)

N =45
Test Mean S.D. r t
Pretest 38.6 0.869
*
Progressive Test 55.4 11.001 0.41 9.902

* Significant at 0.01 level

The following inferences are drawn from the table 5.9:
1. The calculated ‘t” value is 9.902.
. The theoretical ‘t” value is 2.39 for df = 44.

. The calculated ‘t” value is greater than the theoretical value.

2
3
4. Hence, ‘t’ value is significant at level 0.01 level.
5

. The research hypothesis is accepted and the null hypothesis is

rejected.

6. There exists significant difference between the pretest and the

progressive test scores of the experimental group.

7. The progressive test scores of the experimental subjects are

significantly greater than their pretest scores.

HYPOTHESIS: 2.1
RESEARCH HYPOTHESIS

The progressive test scores of the experimental Computer Science

group are significantly greater than its pretest scores.
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NULL HYPOTHESIS

There exists no significant difference between the pretest and the

progressive test scores of the experimental Computer Science group.

Table 5.10 presents the difference between the pretest and the

progressive test scores of the experimental Computer Science group.

Table 5.10: Difference between the Pretest and the Progressive Test
Scores of the Experimental Computer Science Group

N =15
Test Mean S.D. r t
Pretest 35.53 11.06
*
Progressive Test 55.6 12.82 0.716 8.504

* Significant at 0.01 level

The following inferences are drawn from the table 5.10:
1. The calculated ‘t’ value is 8.504.
2. The theoretical ‘t’ value is 2.624 for df = 14.
3. The calculated ‘t” value is greater than the theoretical value.
4. Therefore, ‘t” value is significant at level 0.01 level.
5. The research hypothesis is accepted and the null hypothesis is
rejected.
6. There exists significant difference between the pretest and the

progressive test scores of the experimental Computer Science group.
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7. The progressive test scores of the experimental Computer Science

group are significantly greater than its pretest scores.
HYPOTHESIS: 2.2
RESEARCH HYPOTHESIS
The progressive test scores of the experimental Information
Technology group are significantly greater than its pretest scores.
NULL HYPOTHESIS

There exists no significant difference between the pretest and the

progressive test scores of the experimental Information Technology group.

Table 5.11 presents the difference between the pretest and the

progressive test scores of the experimental Information Technology group.

Table 5.11: Difference between the Pretest and the Progressive Test
Scores of the Experimental Information Technology Group

N =10
Test Mean S.D. r t
Pretest 38.4 5.95
*
Progressive Test 56.7 4.22 0.24 9.019

* Significant at 0.01 level
The following inferences are drawn from the table 5.11:
1. The calculated ‘t” value is 9.019.
2. The theoretical ‘t’ value is 2.624 for df = 14.
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3. The calculated ‘t” value is greater than the theoretical value.

4. Hence, ‘t’ value is significant at level 0.01 level.

5. The research hypothesis is accepted and the null hypothesis is
rejected.

6. There exists significant difference between the pretest and the
progressive test scores of the experimental Information Technology
group.

7. The progressive test scores of the experimental Information

Technology group are significantly greater than its pretest scores.
HYPOTHESIS: 2.3
RESEARCH HYPOTHESIS

The progressive test scores of the experimental Civil Engineering
group are significantly greater than its pretest scores.
NULL HYPOTHESIS

There exists no significant difference between the pretest and the

progressive test scores of the experimental Civil Engineering group.

Table 5.12 presents the difference between the pretest and the

progressive test scores of the experimental Civil Engineering group.
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Table 5.12: Difference between the Pretest and the Progressive Test

Scores of the Experimental Civil Engineering Group

N =10
Test Mean S.D. r t
Pretest 35.6 8.03
_ *
Progressive Test 49.9 11.95 0.25 2831

* Significant at 0.01 level

The following inferences are drawn from the table 5.12:

o~ w0 DdPE

rejected.

The calculated ‘t’ value is 2.831.

The theoretical ‘t” value is 2.821 for df = 9.

Hence, ‘t” value is significant at level 0.01 level.

The calculated “t” value is greater than the theoretical value.

The research hypothesis is accepted and the null hypothesis is

6. There exists significant difference between the pretest and the

progressive test scores of the experimental Civil Engineering group.

7. The progressive test scores of the experimental Civil Engineering

group are significantly greater than its pretest scores.

HYPOTHESIS: 2.4
RESEARCH HYPOTHESIS

The progressive test scores of the experimental

Mechatronics

Engineering group are significantly greater than its pretest scores.




236

NULL HYPOTHESIS

There exists no significant difference between the pretest and the

progressive test scores of the experimental Mechatronics Engineering group.

Table 5.13 presents the difference between the pretest and the

progressive test scores of the experimental Mechatronics Engineering group.

Table 5.13: Difference between the Pretest and the Progressive Test

Scores of the Experimental Mechatronics Engineering

Group
N =10
Test Mean S.D. r t
Pretest 46.5 8.31
*
Progressive Test 59.1 9.58 0.06 3.24

* Significant at 0.01 level

The following inferences are drawn from the table 5.13:

1.

The calculated “t’ value is 3.24.

2. The theoretical ‘t” value is 2.821 for df = 9.

3. The calculated ‘t’ value is greater than the theoretical value.
4,
5

. The research hypothesis is accepted and the null hypothesis is

Hence, ‘t’ value is significant at level 0.01 level.

rejected.
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6. There exists significant difference between the pretest and the

progressive test scores of the experimental

Engineering group.

Mechatronics

7. The progressive test scores of the experimental Mechatronics

Engineering group are significantly greater than its pretest scores.

HYPOTHESIS: 3
RESEARCH HYPOTHESIS

The posttest test scores of the experimental subjects are significantly

greater than their progressive test scores.

NULL HYPOTHESIS

There exists no significant difference between the posttest and the

progressive test scores of the experimental group.

Table 5.14 presents the difference between the posttest and the

progressive test scores.

Table 5.14: Difference between the Posttest and the Progressive Test

Scores of the Experimental Group (Global)

N =45
Test Mean S.D. r t
Posttest 64.2 9.957
*
Progressive Test 55.4 11.001 0.81 9.03

*Significant at 0.01 level
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The following inferences are drawn from the table 5.14:

1.

The calculated “t” value is 9.03.

2. The theoretical ‘t” value is 2.39 for df = 44.

3. The calculated ‘t” value is greater than the theoretical value.
4,
5

. The research hypothesis is accepted and the null hypothesis is

Hence, ‘t” value is significant at level 0.01 level.

rejected.

There exists significant difference between the posttest and the
progressive test scores of the experimental group.

The posttest scores of the experimental subjects are significantly

greater than their progressive test scores.

HYPOTHESIS: 3.1
RESEARCH HYPOTHESIS

The posttest scores of the experimental Computer Science group are

significantly greater than its progressive test scores.

NULL HYPOTHESIS

There exists no significant difference between the posttest and the

progressive test scores of the experimental Computer Science group.

Table 5.15 presents the difference between the posttest and the

progressive test scores of the experimental Computer Science group.
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Table 5.15: Difference between the Posttest and the Progressive Test

Scores of the Experimental Computer Science Group

N =15
Test Mean S.D. r t
Posttest 63.27 12.07
*
Progressive Test | 55.6 12.82 0.73 3.239

*Significant at 0.01 level

The following inferences are drawn from the table 5.15:

The calculated ‘t” value is 3.239.

1.

2
3
4.
5

. The research hypothesis is accepted and the null hypothesis is

. The theoretical ‘t’ value is 2.624 for df = 14.

. The calculated ‘t” value is greater than the theoretical value.

Hence, ‘t” value is significant at level 0.01 level.

rejected.

There exists significant difference between the posttest and the

progressive test scores of the experimental Computer Science group.

The posttest scores of the experimental Computer Science group are

significantly greater than its progressive test scores.

HYPOTHESIS: 3.2

RESEARCH HYPOTHESIS

The posttest scores of the experimental Information Technology group

are significantly greater than its progressive test scores.
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NULL HYPOTHESIS

There exists no significant difference between the posttest and the

progressive test scores of the experimental Information Technology group.

Table 5.16 presents the difference between the posttest and the

progressive test scores of the experimental Information Technology group.

Table 5.16: Difference between the Posttest and the Progressive Test

Scores of the Experimental Information Technology Group

N =10
Test Mean S.D. r t
Posttest 65.6 5.66
0.83 8.813*
Progressive Test 56.7 4.22

*Significant at 0.01 level

The following inferences are drawn from the table 5.16:

1.
. The theoretical ‘t’ value is 2.821 for df = 9.

The calculated ‘t” value is 8.813.

2
3. The calculated ‘t’ value is greater than the theoretical value.
4,
5

. The research hypothesis is accepted and the null hypothesis is

Hence, ‘t’ value is significant at level 0.01 level.

rejected.
There exists significant difference between the posttest and the

progressive test scores of the experimental Information Technology

group.
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7. The posttest scores of the experimental Information Technology group

are significantly greater than its progressive test scores.
HYPOTHESIS: 3.3
RESEARCH HYPOTHESIS

The posttest scores of the experimental Civil Engineering group are

significantly greater than its progressive test scores.
NULL HYPOTHESIS

There exists no significant difference between the posttest and the

progressive test scores of the experimental Civil Engineering group.

Table 5.17 presents the difference between the posttest and the

progressive test scores of the experimental Civil Engineering group.

Table 5.17: Difference between the Posttest and the Progressive Test

Scores of the Experimental Civil Engineering Group

N =10
Test Mean S.D. r t
Posttest 58.6 8.36
: 0.96 6.02*
Progressive Test 49.9 11.95

*Significant at 0.01 level
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The following inferences are drawn from the table 5.17:

1.

The calculated “t” value is 6.02.

2. The theoretical ‘t” value is 2.821 for df = 9.

3. The calculated ‘t” value is greater than the theoretical value.
4,
5

. The research hypothesis is accepted and the null hypothesis is

Hence, ‘t” value is significant at level 0.01 level.

rejected.

There exists significant difference between the posttest and the
progressive test scores of the experimental Civil Engineering group.
The posttest scores of the experimental Civil Engineering group are

significantly greater than its progressive test scores.

HYPOTHESIS: 3.4
RESEARCH HYPOTHESIS

The posttest scores of the experimental Mechatronics Engineering

group are significantly greater than its progressive test scores.

NULL HYPOTHESIS

There exists no significant difference between the posttest and the

progressive test scores of the experimental Mechatronics Engineering group.

Table 5.18 presents the difference between the posttest and the

progressive test scores of the experimental Mechatronics Engineering group.
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Table 5.18: Difference between the Posttest and the Progressive Test

Scores of the Experimental Mechatronics Engineering Group

N =10
Test Mean S.D. r t
Posttest 69.9 7.66
0.882 7.45*
Progressive Test 59.1 9.58

*Significant at 0.01 level

The following inferences are drawn from the table 5.18:

1. The calculated ‘t’ value is 7.45.

S

The theoretical ‘t” value is 2.821 for df = 9.
The calculated “t” value is greater than the theoretical value.
Hence, ‘t’ value is significant at level 0.01 level.

Research hypothesis is accepted and the null hypothesis is rejected.

There exists significant difference between the posttest and the

progressive test scores of the experimental Mechatronics Engineering

group.

7. The posttest scores of the experimental Mechatronics Engineering

group are significantly greater than its progressive test scores.

HYPOTHESIS: 4
RESEARCH HYPOTHESIS

There exists significant difference between the posttest and the

retention test scores of the global experimental group.
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NULL HYPOTHESIS

There exists no significant difference between the posttest and the

retention test scores of the global experimental group.
Table 5.19 presents the difference between the posttest and the

retention test scores of the experimental group.

Table 5.19: Difference between the Posttest and the Retention Test

Scores of the Experimental group (Global)

N =45
Test Mean S.D. r t
Posttest 64.2 9.957
0.95 6.55*
Retention Test 67.3 8.837

*Significant at 0.01 level

The following inferences are drawn from the table 5.19:
1. The calculated ‘t’ value is 6.55.
2. The theoretical ‘t” value is 2.39 for df = 44.
3. The calculated ‘t” value is greater than the theoretical value.
4. Hence, ‘t’ value is significant at level 0.01 level.
5. The research hypothesis is accepted and the null hypothesis is

rejected.
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6. There exists significant difference between the posttest and the

retention test scores of the experimental group.

7. The retention test scores of the experimental subjects are significantly

greater than their posttest scores.

HYPOTHESIS: 4.1

RESEARCH HYPOTHESIS

There exists significant difference between the posttest and the

retention test scores of the experimental Computer Science group.

NULL HYPOTHESIS

There exists no significant difference between the posttest and the

retention test scores of the experimental Computer Science group.

Table 5.20 presents the difference between the posttest and the

retention test scores of the experimental Computer Science group.

Table 5.20: Difference between the Posttest and the Retention Test

Scores of the Computer Science group

N =15
Test Mean S.D. r t
Posttest 63.27 12.07
0.97 3.869*
Retention Test 66.4 10.61

*Significant at 0.01 level
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The following inferences are drawn from the table 5.20:

1.

The calculated “t” value is 3.869.

2. The theoretical ‘t’ value is 2.624 for df = 14.

3. The calculated ‘t” value is greater than the theoretical value.
4,
5

. The research hypothesis is accepted and the null hypothesis is

Hence, ‘t” value is significant at level 0.01 level.

rejected.

There exists significant difference between the posttest and the
retention test scores of the experimental Computer Science group.

The retention test scores of the experimental Computer Science

subjects are significantly greater than their posttest scores.

HYPOTHESIS: 4.2
RESEARCH HYPOTHESIS

There exists significant difference between the posttest and the

retention test scores of the experimental Information Technology group.

NULL HYPOTHESIS

There exists no significant difference between the posttest and the

retention test scores of the experimental Information Technology group.

Table 5.21 presents the difference between the posttest and the

retention test scores of the Information Technology group.
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Table 5.21: Difference between the Posttest and the Retention Test

Scores of the Information Technology group

N =10
Test Mean S.D. r t
Posttest 65.6 5.66
Retention Test 68.2 5.62 0.74 2.02

The following inferences are drawn from the table 5.21:

1.
. The theoretical ‘t’ value is 2.821 for df = 9.

The calculated “t” value is 2.02.

2
3. The calculated ‘t’ value is less than the theoretical value.
4,
5

. The null hypothesis is accepted and the research hypothesis is

Hence, ‘t” value is not significant at level 0.01 level.

rejected.

There exists no significant difference between the posttest and the
retention test scores of the experimental Information Technology
group.

The retention test scores of the experimental Information Technology

subjects do not differ with their posttest scores.

HYPOTHESIS: 4.3
RESEARCH HYPOTHESIS

There exists significant difference between the posttest and the

retention test scores of the experimental Civil Engineering group.
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NULL HYPOTHESIS

There exists no significant difference between the posttest and the

retention test scores of the experimental Civil Engineering group.
Table 5.22 presents the difference between the posttest and the

retention test scores of the experimental Civil Engineering group.

Table 5.22: Difference between the Posttest and the Retention Test

Scores of the Civil Engineering group

N =10
Test Mean S.D. r t
Posttest 58.6 8.36
0.96 5.512*
Retention Test 62.8 7.45

*Significant at 0.01 level

The following inferences are drawn from the table 5.22:
1. The calculated ‘t’ value is 5.512.
2. The theoretical ‘t’ value is 2.821 for df = 9.
3. The calculated ‘t” value is greater than the theoretical value.
4. Hence, ‘t’ value is significant at level 0.01 level.
5. The research hypothesis is accepted and the null hypothesis is
rejected.
6. There exists significant difference between the posttest and the

retention test scores of the experimental Civil Engineering group.
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7. The retention test scores of the experimental Civil Engineering

subjects are significantly greater than their posttest scores.
HYPOTHESIS: 4.4
RESEARCH HYPOTHESIS

There exists significant difference between the posttest and the
retention test scores of the experimental Mechatronics Engineering group.
NULL HYPOTHESIS

There exists no significant difference between the posttest and the

retention test scores of the experimental Mechatronics Engineering group.
Table 5.23 presents the difference between the posttest and the

retention test scores of the experimental Mechatronics Engineering group.

Table 5.23: Difference between the Posttest and the Retention Test

Scores of the Mechatronics Engineering group

N =10
Test Mean S.D. r t
Posttest 69.9 7.66
0.97 4.29*
Retention Test 72.6 6.73

*Significant at 0.01 level
The following inferences are drawn from the table 5.23:
1. The calculated ‘t’ value is 4.29.
2. The theoretical ‘t” value is 2.821 for df = 9.
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3. The calculated ‘t” value is greater than the theoretical value.

4. Hence, ‘t’ value is significant at level 0.01 level.

5. The research hypothesis is accepted and the null hypothesis is
rejected.

6. There exists significant difference between the posttest and the
retention test scores of the experimental Mechatronics Engineering
group.

7. The retention test scores of the experimental Mechatronics
Engineering subjects are significantly greater than their posttest

Scores.
HYPOTHESIS: 5
RESEARCH HYPOTHESIS

The errors committed by the experimental group in the posttest are

significantly less than their errors committed in the pretest.
NULL HYPOTHESIS

There exists no significant difference between the percentages of

errors committed by the experimental group in the pretest and the posttest.

Table 5.24 presents the difference between the error percentages in

the pretest and the posttest.
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Table 5.24: Error Percentage in the Pretest and the Posttest

N =45
Test Errors Committed % of Error Z
Pretest nl =39 86.7
5.75*
Posttest nl=12 26.7

*Significant at 0.01 level

The following inferences are drawn from the table 5.24:

. The calculated ‘z’ value is 5.75.

. The theoretical z value is 2.33 at 1% level of significance.

. Therefore, z value is significant at 0.01 level.

1
2
3. Calculated z value is greater than the theoretical value.
4
5

. The research hypothesis is accepted and the null hypothesis is

rejected.

6. There exists significant difference between the errors committed in

the pretest and the posttest.

7. The errors committed by the experimental group in the posttest are

significantly less than its errors committed in the pretest.

HYPOTHESIS: 6
RESEARCH HYPOTHESIS

The errors committed by the experimental group in the progressive

test are significantly less than its errors committed in the pretest.
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NULL HYPOTHESIS

There exists no significant difference between the errors committed

by the experimental group in the pretest and the progressive test.

Table 5.25 presents the difference between the error percentages in

the pretest and the progressive test.

Table 5.25: Error Percentage in the Pretest and the Progressive Test

N =45
Test Errors Committed % of Error y4
Pretest nl =39 86.7
2.56*
Progressive Test n2 =28 62.2

*Significant at 0.01 level
The following inferences are drawn from the table 5.25:

The calculated ‘z’ value is 2.56.
The theoretical z value is 2.33 at 1% level of significance.
Calculated z value is greater than the theoretical value.

Therefore, z value is significant at 0.01 level.

o &~ WD oE

The research hypothesis is accepted and the null hypothesis is

rejected.

6. There exists significant difference between the errors committed in
the pretest and the progressive test.

7. The errors committed by the experimental group in the progressive

test are significantly less than its errors committed in the pretest.
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HYPOTHESIS: 7
RESEARCH HYPOTHESIS

The errors committed by the experimental group in the posttest are

significantly less than its errors committed in the progressive test.
NULL HYPOTHESIS

There exists no significant difference between the errors committed

by the experimental group in the posttest and the progressive test.

Table 5.26 presents the difference between the error percentages in

the posttest and the progressive test.

Table 5.26: Error Percentage in the Posttest and the Progressive Test

N =45
Test Errors Committed % of Error Z
Posttest nl=12 26.7
3.394*
Progressive Test n2 =28 62.2

*Significant at 0.01 level

The following inferences are drawn from the table 5.26:
1. The calculated “z’ value is 3.394.
2. The theoretical z value is 2.33 at 1% level of significance.
3. Calculated z value is greater than the theoretical value.

4. Therefore, z value is significant at 0.01 level.
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5. The research hypothesis is accepted and the null hypothesis is
rejected.

6. There exists significant difference between the errors committed in
the posttest and the progressive test.

7. The errors committed by the experimental group in the posttest are

significantly less than its errors committed in the progressive test.

HYPOTHESIS: 8
RESEARCH HYPOTHESIS

There exists significant difference in the posttest scores among the

students belonging to different branches.

ANNOVA

Summary of 2-WAY ANNOVA of posttest scores of four branches,
namely, Computer Science Engineering, Information Technology, Civil

Engineering and Mechatronics Engineering is discussed below.

Table 5.27 presents the difference in the posttest scores of the students

of different branches.
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Table 5.27 Difference in the Posttest scores for the various Branches
(CSE, IT, CIVIL and MCT)

Sources of Variances sS df MS F
Between Groups 617.15 3 223.72
Within Group 3790.63 41 92.45 2.42
Total 4407.78 44 316.17

Table 5.27 reveals the following inference:

In the posttest scores of the experimental group, there exists no
significant difference among the students of the four branches (CSE, IT,
CIVIL and MCT), since the computed ‘F’ value is less than the theoretical
value (F = 4.4.13 at 0.01 level or F = 2.76 at 0.05 level) at 0.01 level of

significance.
HYPOTHESIS: 9
RESEARCH HYPOTHESIS

The post-attitude scores of the experimental subjects are significantly

greater than their pre-attitude scores.
NULL HYPOTHESIS

There exists no significant difference between the pre-attitude and the

post-attitude scores of the experimental group.
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Table 5.28 presents the difference between the pre-attitude and the

post-attitude scores of the experimental group.

Table 5.28: Difference between the Pre-Attitude and the Post-Attitude

Scores
N =45
Test Mean S.D. r t
Pre-Attitude 77.4 7.943
0.768 5.205*
Post-Attitude 81.4 6.937

* Significant at 0.01 level

The following inferences are drawn from the table 5.28:

1.
. The theoretical ‘t’ value is 2.39 for df = 44.

The calculated ‘t” value is 5.205.

2
3. The calculated ‘t” value is greater than the theoretical value.
4,
5

. The research hypothesis is accepted and the null hypothesis is

Hence, ‘t’ value is significant at level 0.01 level.

rejected.

There exists significant difference between the pre-attitude and the
post-attitude scores of the experimental group.

The post-attitude scores of the experimental subjects are

significantly greater than their pre-attitude scores.
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HYPOTHESIS: 9.1
RESEARCH HYPOTHESIS

The post-attitude scores of the experimental subjects of CSE, IT,
CIVIL and MCT are significantly greater than their respective pre-attitude

Scores.
NULL HYPOTHESIS

There exists no significant difference between the pre-attitude and
post-attitude scores of the experimental groups of CSE, IT, CIVIL and
MCT.

Table 5.29 presents the difference between the pre-attitude and post-

attitude scores of the four different branches.
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Table 5.29: Difference between the Pre-Attitude and the Post-Attitude

Scores of CSE, IT, CIVIL and MCT

Group Size Test Mean SD r t

Pre-attitude 77.2 6.17

CSE 15 0.89 6.019*
Post-attitude 81.6 5.84
Pre-attitude 77.3 6.99

IT 10 0.93 4.43*
Post-attitude 81.3 7.69
Pre-attitude 12.7 4.41

CIVIL 10 0.51 4,958*
Post-attitude 81.0 6.6
Pre-attitude 80.0 9.95

MCT 10 0.97 4.54*
Post-attitude 84.1 8.15

The following inferences are drawn from the table 5.29:

* Significant at 0.01 level

1. The theoretical ‘t’ value is 2.624 for df = 14. For the Computer

Science Engineering group the calculated ‘t” value 6.019 is greater

than the theoretical ‘t’ value. Hence, the ‘t” value is significant at 0.01

level, and the research hypothesis is accepted.

2. The post-attitude scores of the experimental Computer Science

Engineering group are significantly greater than its pre-attitude scores.
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3. The theoretical ‘t’ value is 2.821 for df = 9. For the Information
Technology group the calculated ‘t’ value 4.43 is greater than the
theoretical ‘t’ value. Hence, the ‘t” value is significant at 0.01 level,
and the research hypothesis is accepted.

4. The post-attitude scores of the experimental Information Technology
group are significantly greater than its pre-attitude scores.

5. The theoretical ‘t’ value is 2.821 for df = 9. For the Civil Engineering
group the calculated ‘t” value 4.958 is greater than the theoretical ‘t’
value. Hence, the ‘t” value is significant at 0.01 level, and the research
hypothesis is accepted.

6. The post-attitude scores of the experimental Civil Engineering group
are significantly greater than its pre-attitude scores.

7. The theoretical ‘t’ value is 2.821 for df = 9. For the Mechatronics
Engineering group the calculated ‘t” value 4.54 is greater than the
theoretical ‘t’ value. Hence, the ‘t” value is significant at 0.01 level,
and the research hypothesis is accepted.

8. The post-attitude scores of the experimental Mechatronics

Engineering group are significantly greater than its pre-attitude scores.

5.5 GAP CLOSURE

Gap closure refers to the percentage of the gap closed after the
treatment as indicated by the distance between the posttest mean and the
pretest mean. The gap closure indicates the extent to which the treatment has
been effective. Gap refers to the gap between complete mastery and initial

achievement that is the mean of the pretest. This technique was used by
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Baskaran, S. Herbert, (1995) in his Ph.D thesis entitled “Developing a
remedial instructional package to reduce the errors in sentence structure,

committed by the students in written English at Higher Secondary level.”

(Posttest Mean — Pretest Mean)
(Maximum Score — Pretest Mean)

% 100

Gap Closure =

5.5.1 GAP CLOSURE IN ACHIEVEMENT

a) Gap Closure for Experimental Group (Global) in Achievement

_ 64.2-88.6

= » 100
100-355.6

= 2.8 » 100
61.4

=41.69%

b) Gap Closure for Experimental Group (Computer Science

Engineering) in Achievement

_£3.27-35.53 % 100

100-35.53

2774

= ® 100
04,47

=43.03%
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c) Gap Closure for Experimental Group (Information Technology) in

Achievement

_ 65.6-38.4

= » 100
100-3%8.4

=212 w100
S eLE

=44.16%

d) Gap Closure for Experimental Group (Civil Engineering) in

Achievement

_ 58.6=35.6

= — X 100
100=-35.6

R » 10C
4.4

=35.71%

e) Gap Closure for Experimental Group (Mechatronics Engineering) in

Achievement

_ £9.9-46.3

=— X 100
100—46.5

25,4 ,
=535 » 100

=43.74%
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The gap closure percentage for the experimental group in achievement is

presented in the table 5.30.

Table 5.30 Gap Closure Percentage for the Experimental Group

in Achievement

Grou Pretest Posttest Gap Closure
P Mean Mean %
Global 38.6 64.2 41.69
CSE 35.53 63.27 43.04
: IT

Experimental 38.4 65.6 44.16
CIVIL 35.6 58.6 35.71

MCT
46.5 69.9 43.74

Findings drawn from the above table are given below:

The gap closure in achievement is 41.69% for the whole experimental

group, 43.04% for the experimental Computer Science Engineering, 44.16%

for the experimental Information Technology, 35.71% for the experimental
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Civil Engineering and 43.74% for the experimental Mechatronics
Engineering group which was learnt through the multimedia package.

The above gap closure percentage in achievement for the
experimental group and the various branches were presented in the pie-
charts — Figure Nos. 5.14 to 5.18.
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5.5.2 GAP CLOSURE IN ATTITUDE
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The gap closure percentage for the experimental group in attitude

Is given in the table 5.31.

Table 5.31 Gap Closure Percentage for the Experimental Group

in Attitude
Group Pre-attitude | Post-attitude Gap S;:)osure
Global 774 814 17.7
CSE 77.2 81.6 19.3
Experimental IT 77.3 81.3 17.62
CIVIL 75.2 78.5 13.31
MCT 80.0 84.1 20.5

Findings drawn from the above table are given below:

The gap closure in attitude is 17.7% for the whole experimental

group, 19.3% for the experimental Computer Science Engineering, 17.62%

for the experimental Information Technology, 13.31 % for the experimental

Civil Engineering and 20.5% for the experimental Mechatronics Engineering
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group which learnt through the multimedia package. Hence, the gap closure
percentages were uniform for global as well as for the four branches ranging
from 13.31% to 20.5%.

The above gap closure percentage in attitude for the experimental
group and the various branches were presented in the pie-charts — Figure
Nos. 5.19 to 5.23.
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5.6 SUMMARY OF THE FINDINGS

The following is the summary of the findings of the study:

1.

The posttest scores of the experimental subjects are significantly
greater than their pretest scores.

The mean score of the posttest of the experimental Computer Science
group is significantly greater than the mean score of its pretest.

The mean score of the posttest of the experimental Information
Technology group is significantly greater than the mean score of its
pretest.

The mean score of the posttest of the experimental Civil Engineering
group is significantly greater than the mean score of its pretest.

The mean score of the posttest of the experimental Mechatronics
Engineering group is significantly greater than the mean score of its
pretest.

The progressive test scores of the experimental subjects are
significantly greater than their pretest scores.

The progressive test scores of the experimental Computer Science
group are significantly greater than its pretest scores.

The progressive test scores of the experimental Information
Technology group are significantly greater than its pretest scores.

The progressive test scores of the experimental Civil Engineering

group are significantly greater than its pretest scores.

10.The progressive test scores of the experimental Mechatronics

Engineering group are significantly greater than its pretest scores.

11.The posttest scores of the experimental subjects are significantly

greater than their progressive test scores.
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12.The posttest scores of the experimental Computer Science group are
significantly greater than its progressive test scores.

13.The posttest scores of the experimental Information Technology group
are significantly greater than its progressive test scores.

14.The posttest scores of the experimental Civil Engineering group are
significantly greater than its progressive test scores.

15.The posttest scores of the experimental Mechatronics Engineering
group are significantly greater than its progressive test scores.

16.The retention test scores of the experimental subjects are significantly
greater than their posttest scores.

17.The retention test scores of the experimental Computer Science
subjects are significantly greater than their posttest scores.

18.The retention test scores of the experimental Information Technology
subjects do not differ significantly with their posttest scores.

19.The retention test scores of the experimental Civil Engineering
subjects are significantly greater than their posttest scores.

20.The retention test scores of the experimental Mechatronics
Engineering subjects are significantly greater than their posttest
scores.

21.The errors committed by the experimental group in the posttest are
significantly less than its errors committed in the pretest.

22.The errors committed by the experimental group in the progressive
test are significantly less than its errors committed in the pretest.

23.The errors committed by the experimental group in the posttest are

significantly less than its errors committed in the progressive test.
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24.1n the posttest scores of the experimental group, there is no significant
difference among the students of the four branches — Computer
Science Engineering, Information Technology, Civil Engineering and
Mechatronics Engineering.

25.The post-attitude scores of the experimental subjects are significantly
greater than their pre-attitude scores.

26.The post-attitude scores of the experimental Computer Science
Engineering group are significantly greater than its pre-attitude scores.

27.The post-attitude scores of the experimental Information Technology
group are significantly greater than its pre-attitude scores.

28.The post-attitude scores of the experimental Civil Engineering group
are significantly greater than its pre-attitude scores.

29.The post-attitude scores of the experimental Mechatronics
Engineering group are significantly greater than its pre-attitude scores.

30.The gap closure in achievement is 41.69% for the whole experimental
group, whereas 43.04% for the experimental Computer Science
Engineering, 44.16% for the experimental Information Technology,
35.71% for the experimental Civil Engineering and 43.74% for the
experimental Mechatronics Engineering group, who learnt through the
multimedia package. The gap closures of Computer Science
Engineering, Information Technology and Mechatronics Engineering
are more or less equal. For the Civil Engineering the gap closure is
less than the gap closure of the whole experimental group.

31.The gap closure in attitude is 17.7% for the whole experimental
group, 19.3% for the experimental Computer Science Engineering,

17.62% for the experimental Information Technology, 13.31% for the



275

experimental Civil Engineering and 20.5% for the experimental
Mechatronics Engineering group which learnt through the multimedia
package. Hence, the gap closure percentages were uniform for global

as well as for the four branches ranging from 13.31% to 20.5%.

5.7 DISCUSSION

The results of the data analysis which was done descriptively and

differentially are discussed in this sub-section.

One of the most important findings of the study is that the
experimental group scored better in the posttest than in the pretest and that
the multimedia package had significantly improved the posttest performance

of the subjects. It is supported by the findings of the following researchers:

Herbert and Murdock (1994), Sturgess, Pamela A (1986), Shinda
(1998), Goldberg, Lorrain F Daily Bonnie (1991), Benson, Karen; and
others (1996), Keyan, Shahla A, Pickard, Radney; Song, Xlaolong (1997),
Thilaka, S and Pramela, K S (2000), Lin, Antonia Hsin-Chen (2001) and
Malliga. T (2003).

Due to the administration of the self-learning multimedia package, the
errors of the slow learners had reduced from the pretest to the posttest as
well as the retention test. This finding was supported by the following

researchers:

Roucek, Joseph .S. Ed. (1969), Orvis, Pat (1972), Painch and Le
Blanch, Gisele (1979), Fitz Pattick Karen (1980), Gafen, Raphael (1981),
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Jenkins, Joseph R; Jenkins, Linda M. (1982), Shuell, Thomas J (1983),
Rothisberg, Barbara A; Liljestrom, Marilyn E (1984), Cherkes - Julkowski,
Miriam; and others (1986), Younie, Williams J (1986), Webster, William;
Dziedzic, Robert (1988), Westmeyer, Paul (1988), Vier, Carole, (1989),
Adams Charles (1989), Watson, Daniel L; Rangel, Lyle, (1989), Penso,
Rebecca Ann (1989), Snider, Vicki E (1990), Smith, Carl B. (1990), Seng,
Seok Hoon (1990), Bateman, Barbara (1991), Smutz, Barbara L; Fabert,
Barbara V. (1992), Paltyshev, N. N (1992), Lehman, Helane G (1992),
Deborah Shelton (1993), Snell, Martha E.; Drake, George P, Jr. (1994),
Gentile, J. Roland; and others (1995), Ackeman, Peggy T; and others (1996),
Petrus, Julie A; Dunavan, Annie; Thomas, Elizabeth (1997), Watson, Daniel
L; Rangel, Lyle (1998), Marlow Ediger (2002),Grant, Rachel A; Wong,
Shelly D (2003) and Kaznowski, Kimberly (2004).

The attitude of the slow learners towards learning language involves
the strategies like positive, active and tolerant approach and with a
willingness to practise the language, which is in congruence with the
findings of the researchers like Cross; K. Ptricia (1984), Sinatra, Richard,;
Vnezia, Jennie F (1986), Raffini, James P. 91986), Jones, Edwad V (1986),
Holcomb, William R.; and others (1987), Titus, Thomas G; and others
(1990), King Fredrick (1990), Ciscell, Robert E (1991), Swanson, Juy
(1991), Clay, Marie M (1993), Nakano, Yoshiaki; and others (1993), Mc
Laughlin, Barry (1994), Yan, Wenfan (1994), Sutchiffe, Jeannie (1994),
Kerka, Sandra (1996), Merret, Frank; Thorpe, Susan (1996), Taguchi, Etsuo
(1997), Tanaka, Keiko (1997), Delcourt, Marcia A. B; and others (1997),
Ediger, Marlow (1997), Kerka, Sandra (1997), Conrad, Brenda; Nordstrom,
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Pam (1997), Cathie, Scott, Carolyn Plumb (2001), Derwing, Tracey; Munro,
Murray J. (2001), Kerri Weeks (2001), Muthiah, N (2001), Singaravelu
(2001), Salvatore J. Parlato (2002), Chandrakanthi, S (2003), Domangue,
Thomas J; Mathews, Robert C; Sun, Ron; Roussel, Lewis.G; Guidry, Claire
E (2004), Gaskell, Delian; Cobb; Thomas (2004), Rao, C (2004), Yang,
Suying; Huang, Yue Yuan (2004), Castro, Paloma; Sercu, Lies; Mendez
Garcia, Maria del Carmen (2004), Charles A (2005), Macedonia, Manuela
(2005), August, Diane; Carlo, Maria; Dressler, Cheryl; Raja, Sundara P
(2005), Snow, Catherine (2005), Satish, Rastogi (2005), Subbiah, S (2005),
Timmis, Irov (2005), Beaman, Ariisumi, Yashihiko (2006), Richard
Andrews, Allison Freeman, Dan Hou, Nick, Nick Mc Guinn, Alison
Robinson and Judy Zhu (2006), Silver-Pacuilla, Heidi; Fleischman, Steve
(2006), Pedaste, M; Sarapuu T (2006), Allan B. de Guzman Emmanuel Jeric
A Albela (2006), Gupta, K R (2006), Campell, Dermot F; Mc
Donnel,Ciaran; Meinardi, Meenu (2006), Marti; Richardson, Bunmz (2007),
Basharina, Olga K. (2007), Mehmet N. Gomlekiz (2007), Tuula - Harriet
Kotikoski Raija Fonselius (2007), Mohmoud Mohammad Sayed Abdallah
(2008), Michael Marek (2008), Thomas Kerner (2008), Li Li Lin (2008),
Shaw, Steven R (2008), Levine, Mel; Barringer, Mary-Dean (2008), Housan,
Angela; Reis, Sally M (2008), Van Rooy, Sonja (2008), Kong, Kenneth
(2009), Lopez-Fernandez, Olatz; Rodriguez - lllera, Jose Luis (2009),
Chang, Chi-Cheng; Tseng, Kuo-Hung (2009), Barbara, Elena (2009) and
Guerra, Norma S (2009).

Another important finding is that the multimedia computer-assisted

instruction was effective in teaching English grammar. It is in congruence
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with the findings of the following researchers like, Kidd, Marilyn E. (1980),
Higgins, Kyle (1993), Ryba, Kenneth. A; Chapman, James W (1983),
Blandford, Ann and others (1994),Boone, Randall; Holmes, Glyn;
Rosenbaun, Nina J (1984), Mc Vitty, Walter, Ed., (1984), Lundgren,
Singleton, David (1995)Carol A (1985), Clark, Margaret M. (1986),
Graham, Steve; Stoddard, Barbara (1987), Anandan (1998), Shinde (1998)
and Meera, S (2000).

Remedial instruction was also found to be effective in this study and it
has also been established in the following researches done by, Charles R.
Duke (1978), Short, Elizabeth J; and others (1986), Shayer, Michael;
Beasley, Frances (1987), Robinson, Greg; Kirby, John (1987), Gladys Tang,
Gu Yang (2000), Mazzeo, Christopher (2002) and Krishnamoorthy(1998).

5.8 CONCLUSION

This chapter has dealt in detail the descriptive analysis and differential
analysis of the data, summary of findings and discussion. The chapter that is

to follow presents the summary and conclusion of the thesis.





