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mmeﬁ 5181@2,'!5891 ﬁmﬁfn ﬂ]i!!‘l]aﬂ'nll‘ﬁﬂﬁl
RC 1 Content — inclusion of the problem 50-41% mmzﬁumﬂﬁqﬁ
occurs (concepts) 40 -31% mungavun
30-21% mnzavihunag
Lower 20% Timanzay
RC2 Hierarchy — concepts organized from 40-31% mmxﬂumnﬁqﬁ
initial skills towards the advanced 30-21% MINZauNIn
skills of problem occurs 20-11% munzavihunaig
Lower 10% Titanza
RC3 Links/Node — computed average number 50-41% mmsﬁnmﬂﬁqﬁ
of links per node 40-31% AN
30-21% mingauthunai
Lower 20% Timaungary
RC 4 Branching — count of nodes with greater 30-21% mmzaumnﬁqa
than 2 outgoing links 20-11% MINZAUNIN
Lower 10% Timunzay
RCS Merging — count of nodes with greater 30-21% mmzﬁumnﬁqﬂ
than 1 ingoing links 20-11% AN
Lower 10% Nimangaru
RC6 Linking Words — quality of linking words 50-41% mm:aumﬂﬁqﬁ
40-31% MINZauNIN
30-21% minzauihunai
Lower 20% Timangay
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Table B.1 Comparison of pre-test scores on knowledge acquisition

Group Mean N Std. Deviation Std. Error Mean
Pre-test CA-CM 35.531 32 5.999 1.060
Pre-test SM-CM 33.437 32 5.173 914

The comparison of the learning outcomes on knowledge acquisition of both CA-CM
and SM-CM learning strategies was made through using the pre-test and post-test
scores. Performance of the two groups in the 50-question pre-test showed that while the
mean of the CA-CM scores was 35.531, the mean of the SM-CM scores was 33.437 as
shown in Table B.1. The results of correlations of pre-test scores on knowledge

acquisition was r = -.063 that had high negative relationship as shown in Table B.2.

Table B.2 Correlations of pre-test scores on knowledge acquisition

Group N Correlation Sig.
Pre-test CA-CM
Pre-test SM-CM

32 -.063 733

The t-test independent on the pre-test scores of CA-CM and SM-CM groups indicated

that # = 1.451 there was no significant difference as shown in Table B.3.

Table B.3 Comparison of t-test independent scores in pre-test on knowledge acquisition

Sig.
Paired Differences t df | (2-tailed)
95% Confidence
Std. Std. Error Interval of the
Group Mean | Deviation Mean Difference
Lower Upper
Pre-test
CA-CM &
2.093 8.165 1.443 -.850 5.037 | 1.451 | 31 157
Pre-test
SM-CM

Note. *p > .05 (Independent sample t-test)
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Performance of the two groups in the 50-question post-test showed that while the mean

of the CA-CM scores was 38.375, the mean of the SM-CM scores was 37.781 as shown

in Table B 4.

Table B.4 Comparison of post-test scores on knowledge acquisition

Group Mean N Std. Deviation Std. Error Mean
Post-test CA-CM 38.375 32 5.091 .899
Post -test SM-CM 37.781 32 4.484 792

The results of correlations of post-test scores on knowledge acquisition was » = -.068

that had high negative relationship as shown in Table B.5. The t-test independent on the

post-test scores of CA-CM and SM-CM groups indicated that ¢ = .479 there was no

significant difference as shown in Table B.6.

Table B.5 Correlations of post-test scores on knowledge acquisition

Group N Correlation Sig.
Post -test CA-CM
32 -.068 710
Post -test SM-CM

Table B.6 Comparison of t-test independent scores in post-test on knowledge

acquisition
Sig.
Paired Differences t df (2-tailed)
95% Confidence
Std. Std. Error Interval of the
Cowa Mean Deviation Mean Difference
Lower Upper
Post -test
CA-CM & Post | .593 7.010 1.239 -1.933 3.121 479 31 .635
-test SM-CM

Note. *p > .05 (Independent sample t-test)
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Table B.7 Comparison of pre-test and post-test scores of CA-CM group on knowledge

acquisition

Group Mean N Std. Deviation Std. Error Mean
Pre-test CA-CM 35.531 32 5.999 1.060
Post-test CA-CM 38.375 32 5.091 .899

Considering the differences between pre-test and post-test results for both groups using
paired-sample t-test procedure, there was a significant difference between pre-test and
post-test results for the CA-CM group as shown in Table B.7. The mean of pre-test and
post-test scores was 35.531 and 38.375, and the results of correlations of post-test
scores on knowledge acquisition was r = .886 that had high positive relationship as
shown in Table B.8. The t-test independent on the post-test scores of CA-CM group

indicated that ¢ = -5.755 there was significant difference as shown in Table B.9.

Table B.8 Correlations of pre-test and post-test scores of CA-CM group on knowledge

acquisition
Group N Correlation Sig.
Pre-test CA-CM Post-
32 .886 .000
test CA-CM

Table B.9 Comparison of pre-test and post-test scores of CA-CM group on knowledge

acquisition
Sig.
Paired Differences t df (2-tailed)
95% Confidence
Std. Std. Error Interval of the
Gretip Mean Deviation Mean Difference
Lower Upper
Pre-test
CA-CM &
P -2.843 2.795 494 -3.851 -1.835 -5.755 | 31 .000*
CA-CM

Note. *p < .05 (Paired sample t-test)
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The mean pre-test and post-test scores of the SM-CM group was 33.437 and 37.781,
and the results of correlations of post-test scores on knowledge acquisition was » = .602

that had high positive relationship as shown in Table B.10 and Table B.11.

Table B.10 Comparison of pre-test and post-test scores of SM-CM group on knowledge

acquisition
Group Mean N Std. Deviation Std. Error Mean
Pre-test SM-CM 33.437 32 5.173 914
Post-test SM-CM 37.781 32 4.484 792

Table B.11 Correlations of pre-test and post-test scores of SM-CM group on knowledge

acquisition

Group N Correlation Sig.
Pre-test SM-CM
Post-test SM-CM

32 .602 .000

The t-test independent on the post-test scores of CA-CM group indicated that ¢ = -5.646

there was significant difference as shown in Table B.12.

Table B.12 Comparison of pre-test and post-test scores of SM-CM group on knowledge

acquisition
Sig.
Paired Differences t df (2-tailed)
Std. 95% Confidence
Std. Error Interval of the
Group Mean | Deviation Mean Difference
Lower | Upper
Pre-test
SM-CM &
——_— -4.343 4.352 769 5912 | -2.774 | -5.646 | 31 .000*
SM-CM

Note. *p <.05 (Paired sample t-test)
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A t-test was carried out on the pre-map and the post-map CA-CM groups in the scores
of the experiment. Mean scores on the pre-map and the post-map were compared using

a t-test at a significance level of .05. The map was divided individual as follow as the

date of experiment.

Table B.13 Comparison of pre-test CA-CM and SM-CM scores in diesel engine faulty

diagnosis
Group N Mean Std. Deviation Std. Error Mean
Pre-test CA-CM 4 45.000 14.212 7.106
SM-CM 3 39.000 3.605 2.081

Table B.14 Comparison of pre-test CA-CM and SM-CM scores in diesel engine faulty

diagnosis on independent samples test

Levene's Test
for Equality
of Variances | - t-test for Equality of Means
95% Confidence
Sig. Mean Std. Error Interval of the
F Sig. | t | df | (2-tailed) | Difference | Difference Difference
Lower Upper
Pre- Equal
test variances | 3.100 | .139 | .699 5 516 6.000 8.586 -16.073 28.073
assumed
Equal
o ees 810 3'g9 469 6.000 7404 | -15.776 | 27.776
assumed

Note. *p > .05 (Independent sample t-test)

The post-map mean scores on diesel engine faulty diagnosis of both the CA-CM and
SM-CM groups were slightly higher than that of the pre-map. The pre-map scores of
CA-CM and SM-CM were 45.000 and 39.000 and the post-map scores were 63.250 and
47.000. The t-test result showed that the pre-map scores of CA-CM and SM-CM were
t=.699 and t = .810 and the post-map scores of CA-CM and SM-CM were t = 1.521
and t = 1.649. This study difference in the mean scores is not statistically significant as
shown in Table B.13, 14, 15 and 16.
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Table B.15 Comparison of post-test CA-CM and SM-CM scores in diesel engine faulty

diagnosis
Group N Mean Std. Deviation Std. Error Mean
Post-test CA-CM 4 63.250 16.255 8.124
SM-CM 3 47.000 9.643 5.567

Table B.16 Comparison of post-test CA-CM and SM-CM scores in diesel engine faulty

diagnosis on independent samples test

Levene's Test
for Equality
of Variances

t-test for Equality of Means

95% Confidence
Sig. Mean Std. Error | Interval of the
F Sig. t df (2-tailed) | Difference | Difference Difference
Lower | Upper
Post- Equal g
test variances | 5.770 | .061 | 1.521 5 .189 16.250 10.685 11218 43.718
assumed ’
Equal
i 1.649 | 4.868 162 16.250 9.852 | -9.283 | 41.783
assumed

Note. *p > .05 (Independent sample t-test)

The post-map mean scores on MPI engine faulty diagnosis of both the CA-CM and SM-

CM groups were equivalent in the pre-map. The pre-map scores of CA-CM and SM-
CM were 43.000 and 43.833 and the post-map scores were 56.000 and 57.500. The t-

test result showed that the pre-map scores of CA-CM and SM-CM were t = -.088 and

t =-.088 and the post-map scores of CA-CM and SM-CM weret =-.144 and t = -.144.

The t-test result showed that this difference in the mean score is not statistically

significant as shown in Table B. 17, 18, 19 and 20.
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Table B.17 Comparison of pre-test CA-CM and SM-CM scores in MPI engine faulty

diagnosis
Group N Mean Std. Deviation Std. Error Mean
Pre-test CA-CM 6 43.000 21.241 8.671
SM-CM 6 43.833 9.042 3.691

Table B.18 Comparison of pre-test CA-CM and SM-CM scores in MPI engine faulty

diagnosis on independent samples test

Levene's Test
for Equality
of Variances t-test for Equality of Means
95% Confidence
Sig. Mean Std. Error Interval of the
F Sig. t df (2-tailed) | Difference Difference Difference
Lower Upper
Pre- Equal
test variances 3.515 .090 -.088 10 931 -.833 9.424 -21.833 20.166
assumed
Equal
l‘:z:'ances -088 | 6755 | 932 -833 9424 | 23284 | 21618
assumed

Note. *p > .05 (Independent sample t-test)

Table B.19 Comparison of post-test CA-CM and SM-CM scores in MPI engine faulty

diagnosis
Group N Mean Std. Deviation Std. Error Mean
Post-test CA-CM 6 56.000 23.588 9.629
SM-CM 6 57.500 9.648 3.939
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Table B.20 Comparison of post-test CA-CM and SM-CM scores in MPI engine faulty

diagnosis on independent samples test

Levene's Test
for Equality
of Variances t-test for Equality of Means
95% Confidence
Sig. Mean Std. Error Interval of the
F Sig. t df (2-tailed) | Difference Difference Difference
Lower Upper
Post- Equal
test variances 2413 | 151 | -.144 10 .888 -1.500 10.404 -24.682 | 21.682
assumed
Equal
;i?a““s -144 | 6628 | .890 -1.500 10.404 | -26.385 | 23.385
assumed

Note. *p > .05 (Independent sample t-test)

The post-map mean scores on CRD engine faulty diagnosis of both the CA-CM and
SM-CM groups were slightly higher than that of the pre-map. The pre-map scores of
CA-CM and SM-CM were 38.250 and 33.750 and the post-map scores were 48.750 and
44.750. The t-test result showed that the pre-map scores of CA-CM and SM-CM were
t=.368 and t =.368 and the post-map scores of CA-CM and SM-CM were t =.272 and
t = .272. The t-test result showed that this difference in the mean score is not

statistically significant as shown in Table B.21, 22, 23 and 24.

Table B.21 Comparison of pre-test CA-CM and SM-CM scores in CRD engine faulty

diagnosis
Group N Mean Std. Deviation Std. Error Mean
Pre-test CA-CM 4 38.250 14.338 7.169
SM-CM 4 33.750 19.788 9.894
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Table B.22 Comparison of pre-test CA-CM and SM-CM scores in CRD engine faulty

diagnosis on independent samples test

Levene's
Test for
Equality of
| Variances t-test for Equality of Means
95% Confidence
Sig. Mean Std. Error Interval of the
F Sig. t df (2-tailed) | Difference | Difference Difference
Lower Upper
Pre- Equal
test variances | .940 | .370 | .368 6 725 4.500 12.218 -25.397 | 34.397
assumed
Equal
:i:‘a“ces 368 | 5469 | 726 4.500 12218 | -26.114 | 35.114
assumed

Note. *p > .05 (Independent sample t-test)

Table B.23 Comparison of post-test CA-CM and SM-CM scores in CRD engine faulty

diagnosis
Group N Mean Std. Deviation Std. Error Mean
Post-test CA-CM 4 48.750 21.884 10.942
SM-CM 44.750 19.602 9.801

Table B.24 Comparison of post-test CA-CM and SM-CM scores in CRD engine faulty

diagnosis on independent samples test

Levene's Test
for Equality
of Variances t-test for Equality of Means
95% Confidence
Sig. Mean Std. Error Interval of the
}» F Sig. t df (2-tailed) | Difference | Difference Difference
Lower Upper
Post- Equal
test variances .080 786 272 6 .795 4.000 14.689 -31.944 39.944
assumed
Equal
::‘:a""es 272 | 5929 | 795 4.000 14689 | -32.049 | 40.049
assumed

Note. *p > .05 (Independent sample t-test)
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The post-map mean scores on steering system faulty diagnosis of both the CA-CM and
SM-CM groups were greatly higher than that of the pre-map. The pre-map scores of
CA-CM and SM-CM were 63.000 and 37.166 and the post-map scores were 74.000 and
44.500. The t-test result showed that the pre-map scores of CA-CM and SM-CM were

t=3.047 and t = 3.047 and the post-map scores of CA-CM and SM-CM were t = 3.317
and t = 3.317. The t-test result showed that this difference in the mean score is great

statistically significant as shown in Table B.25, 26, 2731 and 28.

Table B.25 Comparison of pre-test CA-CM and SM-CM scores in steering system

faulty diagnosis
Group N Mean Std. Deviation Std. Error Mean
Pre-test CA-CM 6 63.000 20.019 8.173
SM-CM 6 37.166 5.528 2.257

Table B.26 Comparison of pre-test CA-CM and SM-CM scores in steering system

faulty diagnosis on independent samples test

Levene's Test
for Equality
of Variances t-test for Equality of Means
95% Confidence
Sig. Mean Std. Error Interval of the
F Sig. t df (2-tailed) | Difference Difference Difference
Lower Upper
Pre- Equal 3.0
test variances 4.341 .064 4'7 10 012* 25.833 8.479 6.940 44.725
assumed
Equal
i 30 15758 | o1 25.833 8.479 4872 | 46793
not 47
assumed

Note. *p <.05 (Independent sample t-test)
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Table B.27 Comparison of post-test CA-CM and SM-CM scores in steering system

faulty diagnosis
Group N Mean Std. Deviation Std. Error Mean
Post-test CA-CM 74.000 21.605 8.820
SM-CM 44.500 2.810 1.147

Table B.28 Comparison of post-test CA-CM and SM-CM scores in steering system

faulty diagnosis on independent samples test

Levene's Test

for Equality
of Variances t-test for Equality of Means
95% Confidence
Sig. Mean Std. Error Interval of the
F Sig. t df (2-tailed) Difference Difference Difference
Lower Upper
Post- Equal
test variances 7228 023 | 3317 10 .008* 29.500 8.894 9.681 49318
assumed
Equal
:'g:‘ances 3317 | 5169 | .020% 29.500 8.894 9.681 | 52.141
assumed

Note. *p < .05 (Independent sample t-test)

The post-map mean scores on manual transmission system faulty diagnosis of both the

CA-CM and SM-CM groups were greatly higher than that of the pre-map. The pre-map
scores of CA-CM and SM-CM were 46.000 and 28.428 and the post-map scores were

54.500 and 35.142. The t-test result showed that the pre-map scores of CA-CM and SM-

CM were t = 4.030 and t = 3.729 and the post-map scores of CA-CM and SM-CM were

t=3.225 and t = 3.010. The t-test result showed that this difference in the mean score is

great statistically significant as shown in Table B.29, 30, 31 and 32.
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Table B.29 Comparison of pre-test CA-CM and SM-CM scores in manual transmission

system faulty diagnosis

Group N Mean Std. Deviation Std. Error Mean
Pre-test CA-CM 6 46.000 11.331 4.626
SM-CM 7 28.428 2.370 895

Table B.30 Comparison of pre-test CA-CM and SM-CM scores in manual transmission

system faulty diagnosis on independent samples test

Levene's
Test for
Equality of
Variances t-test for Equality of Means
95% Confidence
Sig. Mean Std. Error Interval of the
F Sig. t df (2-tailed) | Difference Difference Difference
Lower | Upper
Pre- Equal
test  variances 15.351 | .002 | 4.030 11 .002* 17.571 4.360 7.974 27.168
assumed
Equal
zz':a“ces 3729 | 5376 | .012* 17.571 471 5709 | 29.433
assumed

Note. *p < .05 (Independent sample t-test)

Table B.31 Comparison of post-test CA-CM and SM-CM scores in manual

transmission system faulty diagnosis

Group N Mean Std. Deviation Std. Error Mean
Pre-test CA-CM 6 54.500 15.109 6.168
SM-CM 7/ 35.142 4.810 1.818
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Table B.32 Comparison of post-test CA-CM and SM-CM scores in manual

transmission system faulty diagnosis on independent samples test

Levene's
Test for
Equality of
Variances t-test for Equality of Means
95% Confidence
Sig. Mean Std. Error Interval of the
F Sig. t df (2-tailed) | Difference | Difference Difference
Lower | Upper
Pre- Equal
test  variances | 9.972 | .009 | 3.225 11 .008* 19.357 6.002 6.146 | 32.568
assumed
Equal
bt 3.010 | 5.870 | .024* 19.357 6.430 | 3.536 | 35.177
assumed

Note. *p < .05 (Independent sample t-test)

The post-map mean scores on automatic transmission system faulty diagnosis of both

the CA-CM and SM-CM groups were greatly higher than that of the pre-test. The pre-
map scores of CA-CM and SM-CM were 34.000 and 30.166 and the post-map scores

were 46.333 and 38.500. The t-test result showed that the pre-map scores of CA-CM

and SM-CM were t = 1.276 and t = 1.276 and the post-map scores of CA-CM and SM-

CM were t = 2.824 and t = 2.824. The t-test result showed that this difference in the

mean score is great statistically significant as shown in Table B.33, 34, 35 and 36.

Table B.33 Comparison of pre-test CA-CM and SM-CM scores in automatic

transmission system faulty diagnosis

Group N Mean Std. Deviation | Std. Error Mean
Pre-test CA-CM 6 34.000 5.059 2.065
SM-CM 30.166 5.344 2.182
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Table B.34 Comparison of pre-test CA-CM and SM-CM scores in automatic

transmission system faulty diagnosis on independent samples test

Levene's Test
for Equality of

__Variances t-test for Equality of Means

95% Confidence

Sig. Mean Std. Error Interval of the

F Sig. t df (2-tailed) | Difference | Difference Difference

Lower | Upper
Pre- Equal

test  variances | .003 956 1.276 10 231 3.833 3.004 -2.861 10.528
assumed
Equal

R 1.276 | 9.970 231 3.833 3.004 | -2.864 | 10530
assumed

Note. *p > .05 (Independent sample t-test)

Table B.35 Comparison of post-test CA-CM and SM-CM scores in automatic

transmission system faulty diagnosis

Group N Mean Std. Deviation | Std. Error Mean
Pre-test CA-CM 6 46.333 5.006 2.043
SM-CM 6 38.500 4.593 1.875

Table B.36 Comparison of post-test CA-CM and SM-CM scores in automatic

transmission system faulty diagnosis on independent samples test

Levene's Test
for Equality of
Variances t-test for Equality of Means
95%
Confidence
Sig. Mean Std. Error | Interval of the
F Sig. t df (2-tailed) | Difference | Difference Difference
Lower | Upper
Pre- Equal
test  variances | .063 .806 2.824 10 .018 7.833 2.773 1.652 | 14.013
assumed
Equal
b 2.824 | 9.927 018 7.833 2773 | 1.646 | 14.020
assumed
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Item g g Exl;ert Yy 5 Z R 10C Summary
1 +] ] +1 +1 +1 5 1.00 Validate
2 +i +1 f | 0 1 4 .80 Validate
3 1 +1 + +1 #*] 5 1.00 Validate
4 +1 +1 +1 +1 +1 5 1.00 Validate
5 +1 +] +1 +1 1 5 1.00 Validate
6 4] +1 +1 1 +3 5 1.00 Validate
F: +] +1 ] +1 0 4 .80 Validate
8 +] +1 +1 +1 41 5 1.00 Validate
9 ] +1 +1 +1 +1 5 1.00 Validate
10 +1 +] +1 +1 0 4 .80 Validate
11 +1 N +1 +1 +1 5 1.00 Validate
12 +1 +1 +1 +1 +1 5 1.00 Validate
13 + +1 +1 +1 +1 5 1.00 Validate
14 +4 +1 +1 i +1 5 1.00 Validate
15 +] +1 e | +1 +1 b 1.00 Validate
16 $1 +1 +1 4] +1 S 1.00 Validate
17 0 4 +1 +1 +] 4 .80 Validate
18 +1 +1 +1 +1 +] 5 1.00 Validate
19 | +1 | +1 | +#1 | + [ + 5 | 100 | Validate

20 +1 +1 5 | +1 +1 5 1.00 Validate
21 +1 +1 +1 +1 +1 5 1.00 Validate
22 0 +1 +1 +1 +1 4 .80 Validate
23 +1 +1 +1 +1 +1 5 1.00 Validate
24 +1 1 gel +1 +1 5 1.00 Validate
25 +1 +1 1 +] +1 5 1.00 Validate
26 +1 +1 +1 +1 +1 5 1.00 Validate
27 +1 ol +1 0 +1 4 .80 Validate
28 *{ | +1 +1 +1 5 1.00 Validate
29 +1 +1 +1 +1 +1 5 1.00 Validate




Table C.1 The results of IOC evaluation of pre-test on knowledge acquisition
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(Continued)

Item 7 . Exzert 1 . Z R 10C Summary
30 +1 +1 +1 +1 ol 5 1.00 Validate
31 +1 +1 +] ] +] 5 1.00 Validate
32 £1 - | +1 +1 0 4 .80 Validate
33 +1 %] +1 41 +1 5 1.00 Validate
34 +1 1 1 +1 +1 5 1.00 Validate
35 il +1 +1 +1 0 4+ .80 Validate
36 +1 +1 +1 +1 +1 5 1.00 Validate
37 +1 e +1 +1 1 5 1.00 Validate
38 23 +1 ¥ +1 -1 5 1.00 Validate
39 +1 +1 +1 +1 1 5 1.00 Validate
40 1 +1 +1 +1 +1 5 1.00 Validate
41 +1 +1 0 +1 ik -+ .80 Validate
42 +1 +1 +1 +1 +1 S 1.00 Validate
43 +1 +1 +] +1 +1 3 1.00 Validate
44 +1 0 +1 +1 +1 4 .80 Validate
45 +1 +1 +] +1 +1 5 1.00 Validate
46 +1 +1 0 +1 +1 4 .80 Validate
47 +1 +1 +1 +1 +1 5 1.00 Validate
48 +1 +1 +1 +1 ] 5 1.00 Validate
49 +1 0 +1 +1 +1 4 .80 Validate
50 +] +] +1 +1 +1 5 1.00 Validate




Table C.2 The results of IOC evaluation of post-test on knowledge acquisition
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Item - 5 Exgert 2 = z R 10C Summary
1 +1 £ 0 +] #1 4 .80 Validate
2 +1 L ol + +1 5 1.00 Validate
3 +1 +1 +1 +1 +1 5 1.00 Validate
4 +1 0 +1 +] +1 4 .80 Validate
5 +1 1 +1 -+ +1 5 1.00 Validate
6 +1 +1 0 -1 +1 4 .80 Validate
7 +1 +1 +1 +1 +1 5 1.00 Validate
8 +1 +1 1 +} +1 5 1.00 Validate
9 +1 0 *1 =i +1 4 .80 Validate

10 1 41 +1 +1 +1 5 1.00 Validate
11 +1 +1 +1 +1 +1 5 1.00 Validate
12 0 4] =5 +1 +1 4 .80 Validate
13 | T | A % | +opi 5 | 1.00 | Validate
14 +1 +1 +1 +1 £l ! 1.00 Validate
15 +1 *1 0 %] i 4 .80 Validate
16 +1 +1 +1 41 +1 5 1.00 Validate
17 +1 +1 -+ +1 e | 5 1.00 Validate
18 +1 0 +] +] 1 4 .80 Validate
19 +1 e | +1 +1 +1 5 1.00 Validate
20 +1 +1 +4 +1 +1 3 1.00 Validate
21 +1 +1 0 41 + 4 .80 Validate
22 0 +1 +1 +1 +1 4 .80 Validate
23 +1 +1 +1 +1 4 5 1.00 Validate
24 0 +1 +1 1 +1 4 .80 Validate
25 0 +1 +1 +1 +1 4 .80 Validate
26 +1 +1 +1 +1 +] 5 1.00 Validate
27 +1 +1 +1 +1 +1 5 1.00 Validate
28 +1 0 +1 +1 +1 4 .80 Validate
29 +1 +1 +1 +1 +1 5 1.00 Validate




Table C.2 The results of IOC evaluation of post-test on knowledge acquisition
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(Continued)

Item . x Ex;;ert - = Z R 10C Summary
30 +1 24 0 +1 +1 4 .80 Validate
31 0 +1 +] +1 +1 4 .80 Validate
32 +1 +1 +1 +1 +1 5 1.00 Validate
33 0 +1 +1 : | +1 4 .80 Validate
34 0 +1 +1 ] +1 4 .80 Validate
35 +1 +1 ] +1 +1 5 1.00 Validate
36 +1 +] +1 +1 4 5 1.00 Validate
37 +1 +1 0 +1 A - .80 Validate
T LT AR S e +1 5 | 1.00 | Validate
39 +1 +1 +1 +1 +1 5 1.00 Validate
40 % 31 +1 +1 +1 5 1.00 Validate
41 +1 +1 +1 +1 +1 5 1.00 Validate
42 +1 +1 +1 0 ER | 4 .80 Validate
43 +1 +1 +1 +1 +1 5 1.00 Validate
44 $3! +1 +1 - | 4 5 1.00 Validate
45 +1 +1 +1 +1 +1 5 1.00 Validate
46 +1 +1 +1 +1 +1 5 1.00 Validate
47 +1 +1 1 +1 0 4 .80 Validate
48 +1 +1 +1 +1 +1 5 1.00 Validate
49 +1 | #1 | +1 5 1.00 Validate
50 +1 +1 +1 %] 0 4 .80 Validate




Table C.3 Discrimination of pre-test on knowledge acquisition

Mean s?
Item t
High Low High Low
1 4.60 3.12 0.42 0.61 4. 30" *
2 4.08 2.68 0.49 0.56 6.82%*
3 3.68 2.60 0.73 0.58 4.72%%
4 3.96 2.72 0.46 1.04 5.06%%
5 4.64 3.20 0.24 0.50 B3 T**
6 4.12 2.96 1.03 0.54 4.63%*
1 4.28 2.80 0.79 0.75 3.96%*
8 4.52 3.32 0.51 0.64 SD0%%
9 4.44 2.64 0.42 0.49 0.42%+
10 4.16 2.80 0.64 0.58 6.15%%
11 4.28 3.76 0.46 0.61 298" %
12 4.40 4.00 0.25 0.58 P L s
13 4.28 3.76 0.38 1.02 2. 0%
14 4.56 4.08 0.34 0.24 3.14%*
15 4.60 4.20 .23 0.50 2.3 **
16 4.40 3.88 0.50 0.28 2.95%%
17 4.40 3.92 0.33 0.58 2.52%%
18 4.16 3.48 1.14 1.01 2.52%%
19 4.56 4.12 0.34 0.61 2.20**
20 4.40 3.92 0.33 0.24 3.16%*
21 4.24 3.04 0.36 0.46 6.65%*
22 4.20 292 0.42 0.41 7.04%*
23 4.08 2.96 0.58 0.21 6.33%*
24 4.32 2.96 0.48 0.54 6.74%x
25 4.16 2.80 0.64 0.42 6.62%*
26 4.20 2.80 0.75 0.42 6.48%*
i 4.24 2.68 0.61 0.56 .22
28 4.20 2.76 0.50 0.52 2
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Table C.3 Discrimination of pre-test on knowledge acquisition (Continued)

Kem Mean s’ ;
High Low High Low
29 3.88 2.76 0.55 0.61 5198+
30 4.33 2.96 0.49 0.37 T35
31 4.52 4.00 0.61 1.08 2.00%+
32 4.63 4.24 0.42 0.69 L3
33 4.21 3.7 0.52 1.04 1.95%
34 4.17 3.64 0.23 1.32 2.11%*
35 4.17 3.64 0.49 0.99 2:10%%
36 4.17 3.64 0.41 1.24 2.05%%
37 4.25 3.64 1.07 132 1.9k
38 4.13 3.56 0.46 1.42 2.06%*
39 4.13 3.76 0.46 0.52 1.84%*
40 4.21 3.60 0.52 1.67 2106%*
41 4.40 392 0.33 0.24 316+
42 4.24 3.04 ‘ 0.36 0.46 6.65%*
43 4.20 2.92 0.42 0.41 7.04**
44 4.08 2.96 0.58 0.21 6.33%*
45 4.12 2.96 ’ 1.03 0.54 4.63**
46 4.28 2.80 0.79 0.75 3.06%*
47 4.52 332 0.51 0.64 D.39%»
48 4.44 2.64 0.42 0.49 0.40%*
49 4.16 2.80 0.64 0.58 6.15%%
50 4.21 3.72 0.52 1.04 1.95%%
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Table C.4 Discrimination of post-test on knowledge acquisition

Mean s’
Item t
High Low High Low
1 4.45 3.65 0.65 0.87 3.04%*
2 4.56 4.12 0.34 0.61 226%%
3 4.40 3.92 0.33 0.24 3.16%*
4 4.24 3.04 0.36 0.46 6.65%*
5 4.20 2.92 0.42 0.41 7.04%*
6 4.08 2.96 0.58 0.21 0.33%%
7 4.32 2.96 0.48 0.54 6.74%*
8 4.16 2.80 0.64 0.42 6.62%*
9 4.12 2.96 1.03 0.54 4.63**
10 4.28 2.80 0.79 0.75 306
11 4.52 3.32 0.51 0.64 SDQrE
12 4.44 2.64 0.42 0.49 9.42%*
13 4.16 2.80 0.64 0.58 0.15%*
14 4.13 3.56 0.46 1.42 2.06%*
15 4.13 3.76 0.46 0.52 1.84%*
16 4.21 3.60 0.52 1.67 206%+
17 4.40 3.92 0.33 0.24 3.16%%
18 4.24 3.04 0.36 0.46 6.65%*
19 4.20 2.92 0.42 0.41 7.04**
20 4.08 2.96 0.58 0.21 B33+
21 4.12 2.96 1.03 0.54 4.63%*
22 4.40 4.08 0.87 0.55 2.55%%
23 3.96 3.40 0.87 0.33 3.49%*
24 4.64 4.21 0.92 0.65 3.83%%
25 3.96 2.72 0.46 1.04 5.06%*
26 4.64 3.20 0.24 0.50 8.37+%
27 4.12 2.96 1.03 0.54 4.63%*
28 4.28 2.80 0.79 0.75 5.96%*
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Table C.4 Discrimination of post-test on knowledge acquisition (Continued)

mtem Mean (\Sz Ttx
High | Low High Low
29 417 3.64 0.23 1.32 2.11%*
30 4.17 3.64 0.49 0.99 2.16%*
31 4.17 3.64 0.41 1.24 2.05%*
32 425 3.64 1.07 1.32 1.97%%
33 4.13 3.56 0.46 1.42 2.06**
34 4.13 3.76 0.46 0.52 1.84%*
35 421 3.60 0.52 1.67 2.06%*
36 4.40 3.92 0.33 0.24 3.16%*
37 4.24 3.04 0.36 0.46 6.65%*
38 4.20 2.92 0.42 0.41 7.04%*
39 424 3.04 0.36 0.46 6.65%*
40 4.20 2.92 0.42 0.41 7.04%*
41 4.08 2.96 0.58 0.21 6.33%*
42 432 2.96 0.48 0.54 6.74%*
43 4.16 2.80 0.64 0.42 6.62%+
44 4.20 2.80 0.75 0.42 6.48%*
45 4.24 2.68 0.61 0.56 7.22%%
46 4.24 3.04 0.36 0.46 6.65%*
47 4.13 3.76 0.46 0.52 1.84%
48 421 3.60 0.52 1.67 2.06%*
49 4.40 3.92 0.33 0.24 3.16%*
50 4.24 3.04 0.36 0.46 6.65%*
=2
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Table C.5 Difficulty and discrimination of pre-test on knowledge acquisition

Item p r Item p r
1 .76 45 26 .70 48
2 2 48 27 75 46
3 .78 44 28 S 46
4 .80 41 29 .80 41
5 =] 44 30 T3 45
6 .80 41 31 .70 45
7 .80 41 32 N X 45
8 78 44 33 .78 42
9 .78 44 34 WP 45
10 73 44 35 12 45
11 .80 42 36 .69 Sl

12 335 44 3% .70 .50
13 .78 42 38 .78 42
14 .76 44 39 .78 42
15 73 42 40 .78 42
16 73 47 41 .80 41
17 .70 47 42 .80 41
18 78 47 43 .80 41
19 .80 41 44 .80 41
20 .80 41 45 71 .50
21 .76 43 46 .80 41
22 .76 43 47 .80 41
23 .80 41 48 .80 41
24 .80 41 49 .80 41
25 73 46 50 .80 41
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Table C.6 Difficulty and discrimination of post-test on knowledge acquisition

Item P r Item p r
1 .76 45 26 .70 48
2 TR 48 27 b 46
3 78 44 28 1D 46
4 .80 41 29 .80 41
5 3 44 30 73 45
6 .80 41 31 .70 45
7 .80 41 32 73 45
8 .78 44 33 .78 42
9 78 44 34 A2 45
10 i3 44 35 J2 45
11 .80 42 36 .69 &1
12 A5 44 37 .70 .50
13 78 42 38 .78 42
14 .76 44 39 .78 42
15 13 42 40 .78 42
16 B 47 41 .80 41
17 .70 47 42 .80 41
18 78 47 43 .80 41
19 .80 41 44 .80 41
20 .80 41 45 71 .50
21 .76 43 46 .80 41
22 76 43 47 .80 41
23 .80 41 48 .80 41
24 .80 41 49 .80 41
P a3 46 50 .80 41
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Table C.7 Reliability of item tests and questionnaire
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Order Description Reliability
1 Pre-test on knowledge acquisition 91
2 Post-test on knowledge acquisition .90
3 Learning satisfaction 1.00
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