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62920406: MAJOR: BIOLOGY EDUCATION; M.Sc. (BIOLOGY EDUCATION)

KEYWORDS: context-based learning critical thinking learning achievement

PAWEENA DANGNAVA : THE DEVELOPMENT OF LEARNING
ACHIEVEMENT AND CRITICAL THINKING FOR BIOLOGY 1 SUBJECT IN
“CHEMISTRY OF LIFE”OF GRADE 10 STUDENTS THROUGH CONTEXT-BASED
LEARNING . ADVISORY COMMITTEE: SALINEE KHACHONPISITSAK, Ph.D. CHADE
SIRISAWAT, Ph.D. 2024.

The purpose of this research is to: 1) compare students’ learning achievement in
Biology 1 between context-based learning and traditional learning, 2) compare students’ learning
achievement in Biology 1 between pretest and posttest through context-based learning, 3)
compare students’ learning achievement in Biology 1 through context-based learning with a 70
percent threshold, 4) compare students’ critical thinking in Biology 1 between context-based
learning and traditional learning, 5) compare students’ critical thinking in Biology 1 between
pretest and posttest through context-based learning, and 6) compare students’ critical thinking in
Biology 1 through context-based learning with a 70 percent threshold. Cluster random sampling
was conducted on two groups of grade 10 students from Suratthani School, consisting of 40
students in the experimental group and 38 students in the control group. The research instruments
included lesson plans of the context-based learning approach, lesson plans for the traditional
learning approach, a learning achievement test, and critical thinking abilities test. The data was
statistically analyzed by mean, standard deviation and #-test for independent groups, dependent

groups, and one-sample groups.

The results indicate that: 1) the learning achievement in the posttest of grade 10
students for Biology 1 in the “Chemistry of Life”” unit through context-based learning for the
experimental group was higher than that of the control group using traditional learning, with
statistical significance at the .05 level (p=.002); 2) the learning achievement in the posttest
Biology 1 was higher than in the pretest, with statistical significance at the .05 level (p=.000); 3)
the learning achievement in the posttest was higher than the 70 percent threshold, with statistical

significance at the .05 level (p=.000); 4) the critical thinking in the posttest for Biology 1 in the



“Chemistry of Life”” unit through context-based learning for the experimental group was higher
than that of the control group using the traditional learning, with statistical significance at the .05
level (p=.000); 5) the critical thinking in posttest for Biology 1 was higher than in the pretest,
with statistical significance at the .05 level (p=.000) and 6) the critical thinking in the posttest

was higher than the 70 percent threshold, with statistical significance at the .05 level. (p=.000)
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unuaadlugag

), N TeeSx + (X — ¢)?
“ s+ (x—c)

~(0.20)(12.29) + (27.45 — 21)?

Tec 12.29 + (27.45 — 21)°
L _ 4406
€¢ ™ 53.83

r.c = 0.819



149

A o £ = a a A v A gﬂ o = A
AITNN 42 V-11 ASHUUNATUNTNWNNITLIYUIFITIINGT 1 VOIUNGIUFUNTINANYIN 4
A ad g X A AAaa v Y Yo @ = [ Y a <3
1393 Lﬂuﬂlﬂuwuﬂ'luﬂl@ﬂﬁﬂu“ﬁﬂﬁ ﬁﬁ\?ulﬂﬁﬂﬂ13%ﬂﬂWﬁLiﬂugIﬂﬂﬁlGﬁUiUﬂLﬂu

[ [ =) 9y a
ﬂ?ﬂﬂﬂﬂﬁﬂﬂﬂﬁ!ﬁﬂuglmUﬂﬂﬂ

. AZIUUHAUIYY
auh
suvldusumilugiv suvin
1 25 24
2 23 21
3 22 23
4 23 21
5 22 22
6 28 24
7 27 25
8 25 22
9 24 23
10 28 21
11 26 23
12 22 24
13 22 22
14 21 27
15 24 28
16 25 23
17 24 22
18 25 25
19 26 24
20 25 23
21 24 22
22 28 21

23 25 25
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P AZUUUKAUI B
AUN
suvldusumilugv suvUind

24 26 24
25 21 26
26 22 25
27 23 22
28 26 24
29 25 23
30 27 26
31 26 25
32 24 24
33 26 23
34 27 24
35 28 21
36 27 27
37 28 23
38 27 22
39 26

40 25

X 24.95 25.53

SD 2.06 1.80
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Iy = A A ad g A A aaa v | Yo o a 9

UsenAny N 4 Fovnlnilunuguuesdalizia nasldsumsdamsizous
a < @ (% aa J

TaeldusumilugunumsdamsiGeuiuulnadmsziaiemsnaaoni

a9

a (%

uuuamﬂzjuﬁzﬂuaaﬁm1ﬂﬂu (Independent Samples Test)

Group Statistics
Group N Mean Std. Deviation Std. Error Mean
total Score [UUUNA 38 23.53 1.797 292
punusumiy 40 24.95 2.062 326
U

Independent Samples Test
Levene's Test
for Equality of
Variances t-test for Equality of Means
95y Confidence
Mean Interval of the
Sig.2- | Differenc | Std.Error Difference
F Sig. t df | tailed e Difference | Lower | Upper
total_Scor [Equal 712| 401(-3243| 76 002 1424 439| -2298| -549
e variances
assumed
Equal -3.255 7544 002 1424 437| -2295| -552
variances 9
not
assumed
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A519N 44 ¥-13 ﬂ%!lﬁl«!uﬂﬂNaﬁﬂJf]“Vl‘ﬁ1’]'Nﬂ13GﬂﬂﬁUlﬁ}ﬁﬂﬂﬂ"liﬂ']l.!‘ﬂﬂﬂﬂﬁ@ﬂ?ﬂWﬁﬁui]“l/l‘ﬁ

= k%

@ [ a I @ a o
ﬂTQﬂWiGEJL! ﬁa\'lﬂ']'iﬂﬂﬂ?ﬁliﬂﬂgiﬂﬂi%ﬂﬁﬂﬂ!ﬂﬂﬁWHﬂ‘]JLL‘U‘UTJﬂﬁ AULUNNY

WOANTITUMSIOUT MuNNNde 4 A

8’,!!11!1!115\1!%81! 334 30 ﬂzgmuﬁé’a@mu 33N 30
suvldusumilugiv ATUUY suuln@ ATUUY

AN & g =) e g 2
s & & & 9 g &g & H 3

e %2 2 & e % B g

= =2 =) « = = ) fila

= Wl = S : § £ &
1 1 10 6 8 25 1 9 6 8 24
2 1 12 7 3 23 1 10 6 4 21
3 1 10 7 4 22 1 12 6 4 23
4 1 9 6 7 23 1 8 4 8 21
5 1 9 5 7 22 1 12 4 5 22
6 1 13 7 7 28 1 9 6 8 24
7 1 12 6 8 27 1 11 7 6 25
8 0 13 5 v 25 1 10 5 6 22
9 1 11 6 6 24 0 10 7 6 23
10 1 13 6 8 28 1 11 4 5 21
11 1 12 6 7 26 1 10 4 8 23
12 1 11 5 5 22 1 11 7 5 24
13 1 8 5 8 22 1 10 6 5 22
14 1 10 5 5 21 1 12 6 8 27
15 1 12 6 5 24 1 13 7 7 28
16 1 9 7 8 25 0 11 6 6 23
17 1 11 5 7 24 1 9 6 6 22

18 1 12 6 6 25 1 10 5 9 25
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30
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(DLereLey

30
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P <
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(€1) ejLAireLEY

(DLereLey

24

10

26

11

19

23

12

25

11

20

22

10

24

11

21

21

11

28

12

22

25

10

25

11

23

24

10

26

10

24

26

12

21

12

25

25

11

22

12

26

22

10

23

11

27

24

12

26

11

28

23

25

11

29

26

12

27

12

30

25

10

26

11

31

24

10

24

11

32

23

11

26

13

33

24

12

27

11

34

21

10

28

12

35

27

12

27

12

36

23

10

28

12

37

22

27

12

38
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26

11

39

25

11

40
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A5 45 V-14 Naﬂ'lﬁ'llﬂ3'13ﬁﬂ%uuu'}ﬂWaﬁiJf]‘ﬂ‘ﬁ“VlNﬂ'lﬁGle!'J“lﬂ%’]'Wlfﬂ 1 YOI NITIUFY

=

Y = = A adg X A AAaa v ) Yo o = 9
ll‘ﬁf]ilﬁﬂ‘]&l’]ﬂﬂ 4 1303 Lﬂumﬂuwugmﬂlmﬁm‘vm ﬁﬁﬂﬂiﬂﬂﬁ%ﬂmiﬁﬂug

a < @ (% Aa o a
TagldusumilugunumsdamsBeuiuuulnd Suunaunganssuns

a9

AaAa o

a Y 9 Y a <Y A " A g a
LIUUI ATUNNDTNTY 4 AU 'JLﬂi']gﬂﬂﬁt’lﬂ'liﬂﬂﬁﬂﬂﬂuﬂﬂﬁ@ﬁﬂi]iJ“VIL‘]J‘LlfJﬁ'§$

91N0U (Independent Samples Test)

Group Statistics

group N Mean Std. Deviation Std. Error Mean
POStteSt-ﬂ’ﬂlliiT LLTJ'U“]J%TJVIL’?J‘L!@TL! 40 93 267 .042

nuuilnd 38 87 343 056
IPosttest -A1313 LLTJ'U“]J%TJVIL’?J‘L!@TL! 40 11.20 1.159 183
iihla BHIILE 38 10.50 1.247 202
Posttest -N13 puvusundugu 40 6.05 876 .138
szgnd 14 nupina 38 5.74 1.005 163
Posttest -N13 puvusundugu 40 6.78 1.510 239
Az nupina 38 6.42 1.407 228




156

li' 1
139N 45 ¥-14 (D)

Independent Samples Test

Levene's Test
for Equality of
Variances t-test for Equality of Means
Std. | 95% Confidence
Error Interval of the
Sig. (2- | Mean |Differe Difference
F Sig. t df tailed) |Difference | nce | Lower | Upper

Posttest- [Equal variances |2.737 102 .816 76 417 .057 .069 -.081 195
AU fassumed

IEqual variances .81169.898 420 .057 .070 -.083 196

not assumed
Posttest - [Equal variances | .815 369 |2.570 76 .012 700 272 157 1.243
MY assumed
15119 IEqual variances 2.565(74.841 .012 .700 273 .156 1.244

not assumed
Posttest - [Equal variances |1.480 228 1.469 76 .146 313 213 -111 738
N3 assumed
ﬂﬁzqnéﬂ Equal variances 1.464 |73.395 147 313 214 -113 739
o not assumed
Posttest - [Equal variances | .188 .665 1.069 76 .288 354 331 -.305 1.013
N3 assumed
'31?131:?7 IEqual variances 1.071 |75.973 287 354 330 -.304 1.012

not assumed
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A1TNN 46 V-15 ASHUUNDUWTIULASUAUTIUIBIBIINGT 1 1594 LﬂiJ‘I/]L‘]JL!WUﬂ"IWUEN

A Aaa 3 v A AN Yo o ~ 9 9
AUV (AZLUUUIAY 30 AZUUU) ﬂlﬂﬂuﬂlﬁfﬂ!“ﬂulﬂﬁﬂﬂWﬁﬂﬂﬂ'lﬁlifJuqﬁjIﬂﬂsl%

viunilugiu
HaA1d NaA1g
L L4 RuMM AzuMM L AZUMM Azuuu
aeun - LG aun o - Y04
NOMISEH  HAISHY fOMISEY  HAIFeY

AZIUY AZIUY

1 13 25 12 21 12 24 12
2 13 23 10 22 15 28 13
3 10 22 12 23 12 25 13
4 9 23 14 24 14 26 12
5 9 22 13 25 7 21 14
6 13 28 15 26 13 22 9
7 15 27 12 27 10 23 13
8 13 25 12 28 13 26 13
9 11 24 13 29 12 25 13
10 17 28 11 30 14 27 13
11 15 26 11 31 14 26 12
12 14 22 8 32 12 24 12
13 9 22 13 33 14 26 12
14 11 21 10 34 14 27 13
15 11 24 13 35 14 28 14
16 14 25 11 36 13 27 14
17 13 24 11 37 15 28 13
18 11 25 14 38 13 27 14
19 14 26 12 39 13 26 13
20 15 25 10 40 12 25 13
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Y a < ' ~ v A a <Y =
Tﬂﬂwwmﬂugm ADULTYIULASHAITYU UATIEHAIYNITNATDUNLUUY

ﬁmmjuﬁ"hjgﬂuﬁmmmﬁ’u (Dependent Samples Test)

Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean
Pair 1 pretest 12.65 40 2.045 323
posttest 24.95 40 2.062 326

Paired Samples Correlations
N Correlation Sig.
Pair 1 pretest & posttest 40 743 .000
Paired Samples Test
Paired Differences
95% Confidence
Interval of the

Std. Std. Error Difference Sig. (2-

Mean | Deviation Mean Lower Upper t df tailed)
Pair 1 pretest - -12.300 1.471 233 -12.770 -11.830 |-52.881 39 .000

[posttest
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Y Aa

= o o = Y I 1 = (=
NNNILTIU ﬂa\'iﬂﬁéﬂﬂﬂﬁliﬂugiﬂﬂi%ﬂiﬂmﬂuﬁWﬂ NDULLTYULASHAUTIU

[ Y

TUUNMUNYANTTUMTHOUT MUNNTATY 4 A

LUUUNOUITEY 5% 30 AZIUUHAIIEY 333 30
ATUUY ATUUY

A 5 = 3 2 = 3
s & & & ®» o =2 & & 3

e %2 2 & e % B g

= I g 2 2 F ¢

& & = g & & = =
1 0 8 3 2 13 1 10 6 8 25
2 0 6 5 2 13 1 12 7 3 23
3 0 5 2 3 10 1 10 7 4 22
4 1 3 3 2 9 1 9 6 7 23
5 1 2 1 4 8 1 9 5 7 22
6 0 7 3 3 13 1 13 7 7 28
7 1 5 5 4 15 1 12 6 8 27
8 0 5 5 3 13 0 13 5 7 25
9 0 4 3 4 11 1 11 6 6 24
10 1 7 5 4 17 1 13 6 8 28
11 1 6 4 4 15 1 12 6 7 26
12 0 7 2 5 14 1 11 5 5 22
13 1 3 2 3 9 1 8 5 8 22
14 0 6 1 4 11 1 10 5 5 21
15 1 5 3 2 11 1 12 6 5 24
16 1 8 2 3 14 1 9 7 8 25

17 1 7 3 2 13 1 11 5 7 24
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12

11

18
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11

17

19

25

11

15

20

24

11

12

21

28

12

15

22

25

11

12

23

26

10

14

24

21

12

25

22

12

13

26

23

11

10

20

26

11

13

28

25

11

12

29

27

12

14

30

26

11

14

31

24

11

12

32

26

13

14

33

27

11

14

34

28

12

14

35

27

12

13

36

28

12

15

37
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o = A A ad g A 2
ll‘ﬁf]ilﬁﬂ‘}zl']ﬂcn 4 1303 lﬂuﬂlﬂuwuﬂ'lusllﬂ\?ﬁﬂ

a

A

HYIN ria

[

Yo o = Y
ulﬂﬁ“]Jﬂﬁ%ﬂﬂﬁLifJug

<3| ' v o a
Taeldusumilugiu neuSsunaznasisou SwunauNganssUMISou;

FY Aaa o Y a <Y ~ P Ad a o
ATUNNTWEY 4 AU 'Jlﬂ31$ﬂﬂ?ﬂﬂ?iﬂﬂﬁﬂ’ﬂ‘ﬂ!Lﬂﬂﬁﬂﬁﬂquﬂlﬂuﬂﬁﬁgﬁﬂﬂﬂu

(Independent Samples Test)

Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean
Pair 1 pretest-AUT1 45 40 504 .080
posttest-A211 93 40 267 042
Pair 2 pretest -A41 19 5.55 40 1.616 256
posttest -A11A1 19 11.20 40 1.159 183
Pair 3 pretest -M3152gnA 19 3.03 40 1.097 174
posttest -N13 6.05 40 .876 138
Jszyna 14
Pair 4 pretest -mﬁmiwﬁ 3.68 40 1.047 .166
posttest -MIAATIEH 6.78 40 1.510 239
Paired Samples Correlations
N Correlation Sig.
Pair 1 pretest-AI1UI& posttest-AIIN 40 258 .109
Pair 2 pretest AN 19& posttest -AN1A1 19 40 241 134
Pair 3 pretest -ﬂ”liﬂ‘i:f;ﬂ&ﬂ%& posttest -N13 40 185 252
lszyna e
Pair 4 pretest -M3IATIH& posttest -MIAATIEH 40 406 009
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Paired Samples Test

Paired Differences
95% Confidence
Std. Interval of the

Std. Error Difference Sig. (2-

Mean |Deviation | Mean Lower Upper t df tailed)
Pair | jpre-31 - post-91 | -.475 506 .080 -.637 -313| -5.940 39 .000
Pair 2 pre-cli] = post-sl% -5.650 1.748 276 -6.209 -5.091|-20.448 39 .000
Pair 3 pre-clﬂsf}- post-sl%} -3.025 1.271 201 -3.431 -2.619|-15.056 39 .000
Pair 4 pre-% = post-% -3.100 1.446 229 -3.563 -2.637|-13.554 39 .000
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Iy = A A ad g A A aaa v | Yo o a 9
WFONANEIUN 4 (599 Lﬂumﬂuwugmmmﬁmwm nua llmumi%ﬂmﬁlﬁﬂug
a < [ o a o 1
Taeldusunilugiu funasidesas 70 AnT1zraeMINadeURUULNGY

A8 (One-Sample Test)

One-Sample Statistics

N Mean Std. Deviation Std. Error Mean

[posttest 40 24.95 2.062 326

One-Sample Test

Test Value =21

95% Confidence Interval of the

Mean Difference
t df Sig. (2-tailed) | Difference Lower Upper
posttest 12.113 39 .000 3.950 3.29 4.61
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MINA 51 9-20 HAMIAATIZHAZHULTANAFUNTNWMSHEEUINTIING 1 voiniEoucsy
Y = A A ad g A A AaAaa v ) Yo ) = 9
iseuAnyItn 4 Govwlinduiuguvesddi®ia naclasumsdamaizous
a < ° a o
Taeldusumilugiu Suunaunganssumsizous suanuswazaunnu

Y o sy a sy P =]
L‘Uﬂ% NUDUNTDYAL 70 UATITHAIINITNATDUNLUUNQULAYD (One-Sample

Test)
AUAIND
One-Sample Statistics
N Mean Std. Deviation Std. Error Mean
posttest-A211 40 93 267 042
One-Sample Test
Test Value = 0.7
95% Confidence Interval of the
Difference
t df Sig. (2-tailed) [Mean Difference Lower Upper
posttest-ﬂ’ﬂllﬁﬁ 5.335 39 .000 225 .14 31
muanudle
One-Sample Statistics
N Mean Std. Deviation Std. Error Mean
posttest -AMIT 19 40 11.20 1.159 183
One-Sample Test
Test Value =9.1
95% Confidence Interval of the
Difference
t df Sig. (2-tailed) [Mean Difference Lower Upper

posttest -AIY 11.458 39 .000 2.100 1.73 2.47
i 1a
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ll‘ﬁf]ilﬁﬂ‘}zl']ﬂcn 4 1303 LﬂuﬂlﬂuwugmﬂlmffW%M ﬁaqulﬂﬁﬂﬂ'ﬁ%ﬂﬂ’]iﬁﬂug

aumstlszynd uag

) [ o a
Tagldusumilugiu Suunauwganssumsizoud
9 a J o cY a <Y = 1 =
AUMIAATIEH NUNUNTBEAZ 70 AATIZHAIINTNATDUNUVUNGUIAL?

(One-Sample Test)

Mmumsiszendly
One-Sample Statistics
N Mean Std. Deviation Std. Error Mean
posttest -N13 40 6.05 .876 138
52 gnd 19
One-Sample Test
Test Value =4.9
95% Confidence Interval of the
Difference
t df Sig. (2-tailed) [Mean Difference Lower Upper
posttest -N13 8.307 39 .000 1.150 .87 1.43
5zynald
MuUMIIANH
One-Sample Statistics
N Mean Std. Deviation Std. Error Mean
posttest -N13 40 6.78 1.510 239
FILEREAY
One-Sample Test
Test Value = 6.3
95% Confidence Interval of the
Difference
t df Sig. (2-tailed) |Mean Difference Lower Upper
posttest -N13 1.989 39 .054 475 -.01 96
A1
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I~ zi} A Aax Yo 1] = Y Y Aa I o
Lﬂuwugmﬂlemmm W'(Nulﬂﬁ‘Uﬂ']ﬁﬂﬂfﬂﬁlﬁfﬂ!gIﬂﬂi%ﬂﬁﬂﬂlﬂuiﬂuﬂﬂﬂ']ﬁ

o = 9 a
‘ﬂﬂﬂ?ﬁlﬁﬂugll‘ﬂ‘ﬂﬂﬂﬂ

o A AZUUUHAIIEY
MnauNn
suvldusumilugiv nuulnd
1 28 18
2 28 19
3 28 21
4 27 17
5 25 18
6 29 2
7 28 20
8 29 17
9 27 20
10 28 71
11 26 2
12 4] 24
- 24 18
14 25 21
15 27 23
16 25 2
17 28 21
18 28 23
19 29 oy
20 27 21
21 28 2
22 29 17
23 26 21
24 28 oy




168

A 1
139N 53 ¥-22 (AD)

o o AZUUUNAISEU
a1un
suvldusumilugv nuulnf

25 27 23
26 29 21
27 % 2
28 27 71
29 26 17
30 28 71
31 27 18
32 27 21
33 26 27
34 29 21
35 29 20
36 27 21
37 28 oY)
38 27 16
39 26

40 25

X 27.22 20.47

SD 1.31 2.02
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Iy = A A ad g A A aaa v | Yo o a 9
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TaeldusumilugunumsdamsiGeuiuulnadmsziaiemsnaaoni

a9

a (%

uuuamﬂzjuﬁzﬂuaaﬁzmﬂﬂu (Independent Samples Test)

Group Statistics
lgroup N Mean Std. Deviation Std. Error Mean
score_critical  uVUNA 38 20.47 2.023 328
nuvysumily 40 27.23 1.310 207
31U

Independent Samples Test
Levene's Test
for Equality of
Variances t-test for Equality of Means
95% Confidence
Mean [Std. Error | Interval of the
Sig. (2- |Differenc |Differenc Difference
F Sig. t df | tailed) e e Lower | Upper
score_cri |[Equal 7.182| .009|-17.579 76 .000 -6.751 384 | -7.516| -5.986
tical variances
assumed
Equal -17.393 | 62.89 .000| -6.751 388 | -7.527| -5.976
variances not 0
assumed
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Mﬁﬂuﬁﬂy']ﬂﬂ 4 1303 lﬂuﬂlﬂuwuﬂquﬂl@\iﬁﬂusﬁjﬂ ﬁa\‘]ulﬂﬁﬂﬂ'ﬁ%ﬂﬂ']ﬁlﬁﬂug

a < @ (% Aa o J
TaeldusumilugunumsdamsBeuiuuulnd Suunawesdlsznou s

FY a <Y =t P Ad a o
AU 'Jlﬂﬁ'Wﬁﬂ']fJﬂTi“V]ﬂﬁﬂﬂﬂllﬂﬂﬁﬂﬂﬂqmﬂlﬂu@ﬁiﬁEﬂ'lﬂﬂu (Independent

Samples Test)
Group Statistics
Std. Error

group Mean |Std. Deviation Mean
posttest-ANaNI0 pruuldusundugiu 40 5.30 992 157
lumsdis lnd 38 3.95 928 151
posttest-M3szy  pruvldisumiugi 40 543 903 143
Foanaudioady i 38 4.16 789 128
posttest-n3H31iy puvldusumiugi 40 5.53 784 124

uuvdna 38 4.11 798 129
posttest-n3any puvlFusundugm 40 5.63 667 106

nuuilnd 38 424 751 122
posttest-N3 nuuldisumiug 40 5.35 1.051 166
sziiudelauds puudnd 38 4.03 1.515 246
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Independent Samples Test

Levene's Test

for Equality of
Variances t-test for Equality of Means
95% Confidence
Sig. Interval of the
(2- Mean |Std. Error Difference
F Sig. t df |tailed) [Difference [Difference | Lower Upper
[posttest- Equal variances | 1.225| .2721(6.209 76| .000 1.353 218 919 1.787
ANuANIIalY  |assumed
N1361994 [Equal variances 6.219 (75.984 | .000 1.353 217 919 1.786
not assumed
posttest-N133¥1)  [Equal variances | 1.320 | .25416.586 76| .000 1.267 192 .884 1.650
fonnauiiosdl  hssumed
[Equal variances 6.608 [75.495| .000 1.267 192 .885 1.649
not assumed
posttest-ﬂ1iﬁiﬁﬂ [Equal variances .049| .82517.923 76| .000 1.420 1791 1.063 1.777
assumed
Equal variances 7.919 [75.630| .000 1.420 179 1.063 1.777
not assumed
posttest-ﬂ”liaﬂ’lm [Equal variances 103 | .749 8.639 76| .000 1.388 161 1.068 1.708
assumed
Equal variances 8.61273.890 | .000 1.388 161 1.067 1.709
not assumed
posttest-N13 Equal variances | 3.727| .057 {4.501 76| .000 1.324 294 738 1.909
Wseiiude Taude  |assumed
Equal variances 4.460 165.562 | .000 1.324 297 731 1.916
mot assumed
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fouSeY  1alsEY fouiSey  Hiasuu
ATUUY ATUUY
1 11 28 17 21 12 28 16
2 12 28 16 22 13 29 16
3 10 28 18 23 12 26 14
4 7 27 20 24 11 28 17
5 8 25 17 25 8 27 19
6 11 29 18 26 12 29 17
7 10 28 18 27 12 27 15
8 10 29 19 28 11 27 16
9 9 27 18 29 8 26 18
10 12 28 16 30 9 28 19
11 8 26 18 31 11 27 16
12 7 27 20 32 12 27 15
13 8 24 16 33 11 26 15
14 8 25 17 34 13 29 16
15 12 27 15 35 12 29 17
16 9 25 16 36 14 27 13
17 8 28 20 37 12 28 16
18 7 28 20 38 11 27 16
19 11 29 18 39 10 26 16
20 12 27 15 40 7 25 18
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ﬁ@ﬁﬂﬁjuﬁlﬂugﬁimmﬁ/‘t‘l (Independent Samples Test)

Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean
Pair 1 Pretest 10.28 40 1.961 310
Posttest 27.23 40 1.310 207

Paired Samples Correlations

N Correlation Sig.

Pair 1 Pretest & Posttest 40 484 .002

Paired Samples Test

Paired Differences

95% Confidence

Interval of the

Std.  [Std. Error Difference Sig. (2-
Mean [Deviation| Mean Lower Upper t df | tailed)
Pair [Pretest - -16.950 1.753 277 -17.511| -16.389 - 39 .000

1 IPosttest 61.140
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a I J [ o J a
Tagldusunidlugiv AeuSounazradison Suunamuesnlszneunisna
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91N0U (Independent Samples Test)

Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean
Pair | [pre-1994 2.15 40 622 .098
post-61394 5.30 40 992 157
Pair2  [pre-U0ANag 2.30 40 791 125
post-19ANa 5.43 40 903 143
Pair3  [pre-i51e 2.05 40 597 .094
post-15118 5.53 40 784 124
Paird  jpre-ANI1Y 2.08 40 859 136
post-ANIY 5.63 40 667 .106
Pair 5 [pre-90 IaLEq 1.70 40 1.418 224
post-49 1AL 5.35 40 1.051 166
Paired Samples Correlations
N Correlation Sig.
Pair | [pre-61994 & post-01494 40 -.033 839
Pair2  |pre-10ANAY & post-10ANAY 40 - 111 494
Pair 3 pre-U318 & post-UITiy 40 107 512
Pair4  |pre-ANIIN & post-ANIIN 40 .095 560
Pair 5 |pre-90 1169 & post-tio 1AL 40 193 234
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Paired Samples Test

Paired Differences

95% Confidence
Std. Interval of the
Std. Error Difference Sig. (2-
Mean [Deviation | Mean Lower Upper t df tailed)
Pair 1 pre-fi%/Na\i-post- -3.150 1.189 .188 -3.530 -2.7701-16.761 39 .000
Y a
GENGN]
Pair 2 pre-"’ﬁ}’t’]ﬁﬂaﬂ-post- -3.125 1.265 .200 -3.529 -2.721 |-15.628 39 .000
Y
UVOANAN
Pair 3 |pre-15178 - post-H3 | -3.475 933|  148|  -3.774|  -3.176|-23.547| 39 .000
e
Pair 4 pre-?lﬂ’ﬂll-post- -3.550 1.037 .164 -3.881 -3.219|-21.661 39 .000
CREYH
Pair 5 |pre-10 Ialéa - post- | -3.650| 1.594| 252| -4.160|  -3.140 |-14.482| 39 000
Y Yy 9
o 1ALe
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o = A A ad g X 2
ll‘ﬁf]ilﬁﬂ‘]&l’]ﬂﬂ 4 1303 LﬂuﬂlﬂUWU§1um@Qﬁq

ISR v

HYIN 1ia

Yo [ = 9
Ulﬂi‘Uﬂﬁ%ﬂﬂﬁLiﬂug

a < [ o a L4 1
Taeldusunilugiu funasidesas 70 AnT1zraeMINadeURUULNGY

A8 (One-Sample Test)

One-Sample Statistics

Mean Std. Deviation Std. Error Mean
Posttest 40 27.23 1.310 207
One-Sample Test
Test Value =21
95% Confidence Interval of the
Mean Difference
t df Sig. (2-tailed) | Difference Lower Upper
posttest 30.043 39 .000 6.225 5.81 6.64
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i 4
A5 62 U-31 N’ﬁﬂﬁ’JLﬂ'i"l%“l’?ﬂglmuﬂ'l'iﬂﬂf)fﬂ\‘lﬁ'J‘Dﬁﬂlfg"lﬂ!’)clﬂ%’nﬂﬂ"l 1 Y99UNIEUTY

) = A A ad g A 2 Yo o ~
ll‘ﬁf]ilﬁﬂ‘}zl']ﬂcn 4 1303 LﬂuﬂlﬂuwugmﬂlmffW%M wa ul@ﬁ‘l]ﬂ'ﬁ%ﬂﬂ'lﬁlﬁﬂuﬁ

ISR v

Y

U

a < ° J a ' a
Tagldusunilugiv Suunamwesnlsznoumsanegelidnssa s 5 a1u

] Y a J Y = 1 A
NUNUNIDYAL 70 UATITHAIINITNATDUNLUUNQULAYD (One-Sample Test)

One-Sample Statistics
N Mean Std. Deviation Std. Error Mean
Posttest-61901 40 5.30 992 157
posttest-V0ANAY 40 5.43 903 143
posttest-H 1y 40 5.53 784 124
posttest-AA 13 40 5.63 667 106
posttest-18 TALE 40 5.35 1.051 166
One-Sample Test
Test Value = 4.2
95% Confidence Interval of the
Mean Difference
t df Sig. (2-tailed) Difference Lower Upper
Posttest-51994 7.011 39 .000 1.100 78 1.42
posttest-"ﬁlﬂﬁﬂm 8.583 39 .000 1.225 .94 1.51
posttest-ﬁiﬁﬂ 10.688 39 .000 1.325 1.07 1.58
posttest-aﬂ’ﬂll 13.503 39 .000 1.425 1.21 1.64
posttest-v0 1AlL6 6.919 39 .000 1.150 81 1.49
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