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The purposes of this research are as follows: (1) to compare the learning achievement of
students who learned through case-based learning with gamification and traditional teaching method
and before and after instruction; (2) to compare the analytical thinking abilities of students who learned through
case-based learning with gamification and traditional teaching methods and before and after instruction;and
(3) to compare attitudes toward science of students who learned through case-based learning with
gamification and traditional teaching methods and before and after instruction. The research design was a
Control Group Pretest - Posttest Design. The samples were tenth grade students in the art program at
Nawamintharachinuthit Triamudomsuksa Nomklao school, which was obtained by cluster random sampling.
One classroom was designed as the experimental group (40 students) and the other was the control group
(37 students). The duration of this research was 18 periods in the first semester of the 2023 academic year.
The instruments consisted of the following: (1) case-based learning with gamification lesson plans; (2)
traditional teaching lesson plans; (3) analytical thinking measures; (4) achievement tests; and (5) attitudes
toward science measures. The hypotheses were tested by the t-test for independent samples and a t-test for
dependent samples. The results of research found the following: (1) students who learned through case-based
learning with gamification had higher learning achievement than students who learned through the
traditional teaching method and higher than before the instruction at a .05 level of significance. (2) students
who learned through case-based learning with gamification had analytical thinking abilities higher than
students who learned through the traditional teaching method and higher than before the instruction at a .05
level of significance; (3) students who learned through case-based learning with gamification had attitudes
toward science higher than students who learned through the traditional teaching method and higher than

before the instruction at a .05 level of significance.
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UTUNNANLATY 9180 T1A NN AIGRITININ

dsziaunisisziiiu Lmumsé’mmﬂ?ﬂug uilana
1 2 3 4 5 6

1 unumedansFeugd 100 100 100 100 100 100  deAAAeS
a9mLlsznaUATLAIULAY
finnuaanAaediil
2. qpilszasAnnaBenga 100 100 100 100 100 100  48AAAB
AAARDIALIFITIALAS
RIgIUNIFE
3. ﬁﬁizﬁﬂﬁmgﬂgﬂﬂ 1.00 1.00 1.00 1.00 1.00 1.00 @@mﬂgm
mmﬂgﬂqﬁurmﬁﬂu%
4. mazzé’ﬁﬁmﬁmmmﬂiw 100 100 100 100 100  1.00 A9ARABY
AenARDITTEALIT RN Fen
5. Aanssunneng 100 100 100 100 100 100  48AAAB
mmgﬂqﬁuamﬂizmﬁmﬁﬂug
6. ﬁ@m?umaﬁ‘ﬂu;‘ 1.00 1.00 1.00 1.00 1.00 1.00 ’&ﬂmﬂgﬂ\‘]
AAARDITUIAUIUATL BeIL
7. Aanssunnafeng 100 100 100 100 100 100  4BAAAB
fanARRIRLNsANL A
ANNANNNIALLNNIARTLATIEH
8. ??immzl,ma'\m%‘ﬁ?ﬂug 1.00 1.00 1.00 1.00 1.00 1.00 @’ﬂﬂﬂg@\‘i
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fanARaITLILALTuRaTn Fe
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ARAARBINLANUsEAIANNIFHU]
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R399 17 ANdaiiAnnngannaad (10C) m@muuﬁmmﬁmqm%mqﬁﬂu 91T NINYNANGBT

Tann
28l ﬂ:LLumms;ﬁmmn&l a7una
ﬂu‘ﬁl 1 ﬂu‘ﬁl 2 V’]‘L&'ﬁl 3 V’]‘L&'ﬁl 4 muﬁ' 5 TANACLLU ﬂI'HOC wilana
1 +1 +1 +1 +1 +1 5 100  gosmaes  lale
2 +1 +1 +1 +1 +1 5 1.00 gennaes  1le
3 +1 +1 +1 +1 +1 5 100  donmaes  lale
4 +1 +1 0 +1 +1 4 080  @enmaes  ln
5 +1 +1 +1 +1 +1 5 100  gosmaes  lale
6 +1 +1 +1 +1 +1 5 100  donmaes  lale
7 +1 +1 +1 +1 +1 5 1.00 gennaas  1le
8 +1 +1 +1 +1 +1 5 100 gosnaes  lle
9 +1 +1 +1 +1 +1 5 1.00 gennaes  1le
10 +1 +1 +1 +1 +1 5 100  donmaes  lale
11 +1 +1 +1 +1 +1 5 1.00 gennaas  1le
12 +1 +1 +1 +1 +1 5 100  aennges  lale
13 +1 +1 +1 +1 +1 5 1.00 donrans  laln
14 +1 +1 +1 +1 +1 5 100  donmaes  lale
15 +1 +1 +1 +1 +1 5 100  aennses  lale
16 +1 +1 +1 +1 +1 5 1.00 L LU R
17 +1 +1 +1 +1 +1 5 100  donmaes  lale
18 +1 +1 +1 +1 +1 5 1.00 gennaes  1le
19 +1 +1 +1 +1 +1 5 100  aennges  lale
20 +1 +1 +1 +1 +1 5 1.00 gannnes  1le
21 +1 0 +1 0 +1 3 060  @enmaes e
22 +1 +1 +1 +1 +1 5 1.00 gennaes  1le
23 +1 +1 +1 +1 +1 5 100  denmaes  lale
24 +1 +1 +1 0 +1 4 080  @enmmes  lgln
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%ﬂ‘ﬁl muuumm;jﬁmmm&l '&ﬁ:‘l.]l%l@
ﬂu‘ﬁl 1 ﬂu‘ﬁl 2 ﬂu‘?‘l‘ 3 ﬂu‘?‘l‘ 4 ﬁuﬁl 5 TANACLLLU ﬂl’]loc wilana

25 +1 +1 +1 +1 +1 5 100  denmaes  lale
26 +1 +1 +1 +1 +1 5 100  aemnses  lale
27 +1 +1 +1 +1 +1 5 100  donmaes  lale
28 +1 +1 +1 +1 +1 5 100  denmaes  lale
29 +1 +1 +1 +1 +1 5 100  aemnses  lale
30 +1 +1 i +1 +1 5 100  dosmaes  lale
31 +1 +1 +1 0 +1 4 080  @enmmes  lgln
32 +1 +1 +1 +1 +1 5 100  denmaes  lale
33 +1 +1 +1 +1 +1 5 100  aemnses  lale
34 +1 +1 +1 +1 +1 5 1.00 gennaes  1le
35 +1 +1 +1 +1 +1 5 100  donmaes  lale
36 +1 +1 +1 +1 +1 5 100  aennges  lale
37 +1 +1 +1 +1 +1 5 1.00 gannaes  1le
38 +1 +1 +1 +1 +1 5 100  donmaes  lale
39 +1 +1 +1 +1 +1 5 1.00 gennaes  1le
40 +1 +1 +1 0 +1 4 080  denmmes  lale
41 +1 +1 +1 +1 +1 5 1.00 LT LU R
42 +1 +1 +1 +1 +1 5 100  donmaes  lale
43 +1 +1 +1 +1 +1 5 1.00 gennaes  1le
44 +1 0 +1 +1 +1 4 080  desmmes  lale
45 +1 +1 +1 +1 +1 5 100  donmaes  lale
46 +1 +1 +1 +1 +1 5 1.00 gennaes  1le
47 +1 +1 +1 +1 +1 5 100  aennges  lale
48 +1 +1 +1 +1 +1 5 1.00 gannaes  1le
49 +1 +1 +1 +1 +1 5 100  dosmaes  lale
50 +1 +1 +1 +1 +1 5 1.00 gannaes  1le
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28l muuumm;jﬁmmﬁy auua
ﬂu‘ﬁl 1 ﬂu‘ﬁl 2 ﬂu‘ﬁl 3 ﬂu‘ﬁl 4 muﬁ' 5 TANACLLLU ﬁI"HOC wilana

51 +1 +1 +1 +1 +1 5 1.00 gennaas  1le
52 +1 +1 +1 +1 +1 5 1.00 gannnes  1le
53 +1 0 +1 +1 +1 4 0.80 gannnes  1le
54 +1 +1 +1 +1 +1 5 100  donmaes  lale
55 +1 +1 +1 +1 +1 5 1.00 donrans  laln
56 +1 +1 +1 +1 o 5 1.00 ganpnas  l1la
57 +1 +1 +1 +1 +1 5 100  donmaes  lale
58 +1 0 +1 +1 +1 4 080  @enmaes  l1ln
59 +1 +1 +1 +1 +1 5 1.00 L CUT T
60 +1 +1 +1 +1 +1 5 100  dosmaes  lale

A1 10C ag7e1374 0.60-1.00
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ansleeiiu muuumméﬁmmﬁy a7una
Al Aui2 AuR3 Aui4  Auil5  samAzuuu ANIOC wilama
28 1
AATTUANNEIATY +1 +1 +1 +1 +1 5 100 demnaes  lale
I PAT LYY c i +1 +1 +1 +1 +1 5 100 @enmmes  lla
AAsIzIMANNIg +1 +1 +1 +1 +1 5 100  dennans  lle
28 2
AATTUANNEIATY +1 +1 +1 +1 +1 5 100 demnaes  lale
I PAT LYY c i +1 +1 +1 +1 +1 5 100 @enmmes  lla
AATITInNaNNIg +1 +1 +1 +1 +1 5 100  aenmaes  lala
28 3
AATINAINEATY +1 +1 +1 +1 +1 5 100 aennAes  lala
AAINIANNAN RS +1 +1 +1 +1 +1 5 100 denmans  lle
AATITInNaNNIg +1 +1 +1 +1 +1 5 100 denmans  lle
28 4
AATTUANNEIATY +1 +1 +1 +1 +1 5 100 denmaes  lala
AAIZIANNAN RS +1 +1 +1 +1 +1 5 100 denmans  lle
AATITINaNNIg +1 +1 +1 +1 +1 5 100 denmans  lle
28]
AATINAINEATY +1 +1 +1 +1 +1 5 100 aenmAes  lala
AATTHANNANT LS +1 +1 +1 +1 +1 5 100 denmans  lle
AAsITINENNIg +1 +1 +1 +1 +1 5 100  @enAges  lla
97 6
AATIANEATY +1 +1 +1 +1 +1 5 100 aemnaes  lala
AATTHANANTLS +1 +1 +1 +1 +1 5 100 denmans  lle
AAsITInuanNIg +1 +1 +1 +1 +1 5 100 denmans  lale
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ey svidiy mumumméﬁmmfy 471N
A1 AuR2 AUl Aui4  Auii5  samAzuuu ANIOC uilana
207 7
AAEANAATY +1 +1 +1 +1 +1 5 100  @enmmes  lla
AATEHANNANT LS +1 +1 +1 +1 +1 5 100 denmans  lle
AAszImANNIg +1 +1 +1 +1 +1 5 100 aonmane  lala
20
AAEANNAATY +1 +1 +1 +1 +1 5 100  @enmmes  lla
AATTHANNANTLS +1 +1 +1 +1 +1 5 100 denmans  lle
AAszImANNIg +1 +1 +1 +1 +1 5 100 aonmans  lala
97 9
AAEANNAATY +1 +1 +1 +1 +1 5 100  @enmmes  lla
PR LYY c it +1 +1 == +1 +1 5 100  @ennmes  lla
AAszvmAnnIg +1 +1 +1 +1 +1 5 100  donnans  lle
‘;I/'ﬂ‘?ll 10
AAEHANNAATY +1 +1 +1 +1 +1 5 100  @enmAes  lala
I PR EYREY. c T - +1 i +1 +1 5 100  @enAges  lla
AAszmAnNIg +1 +1 +1 +1 +1 5 100  denman  lle

AN 10C WY 1.00
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ATIUUIBIHLTEITTY a71na

987 AUN T AUN2 AUN3 AUN4  AUNRS  PINATLUL A1IOC wilana

AL 1 ANaulaludnenAans

1 +1 +1 +1 +1 +1 5 R
2 +1 +1 +1 +1 +1 5 100 dennass  lala
3 +1 +1 +1 +1 +1 5 100  @empmes  lala
4 +1 +1 +1 +1 +1 5 100 denmaes  l1la
5 +1 +1 +1 +1 +1 5 100 denmaes  lala
6 +1 +1 +1 +1 +1 5 100 dennaes  lale
7 +1 +1 +1 +1 +1 5 100 @empmes  lala
8 +1 +1 +1 +4 +1 5 100 donmaes  lala
9 +1 +1 +1 +1 +1 5 R R i
10 +1 0 +1 +1 +1 4 080  #eamany  laln
P17 2 puanlalun1sUfiRAanssumAnenaans
1 +1 0 +1 +1 +1 4 080 @enmAne  lln
2 +1 +1 +1 +1 +1 5 R R
3 +1 +1 +1 +1 +1 5 100 @emmmes  lala
4 +1 +1 +1 +1 +1 5 100 denmaes  l1la
5 +1 +1 +1 +1 1 5 100 denmaes  lala
6 +1 +1 +1 +1 +1 5 100 @epmmes  lala
7 +1 +1 +1 +1 +1 5 100 denmaes  l1la
8 +1 +1 +1 +1 +1 5 100 denmaes  lala
9 +1 +1 +1 +1 +1 5 R R i

10 +1 +1 +1 +1 +1 5 1.00 #amAaad  lale
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2
ATIUUIBIHLTEITTY a71na

987 AUN T AUN2 AUN3 AUN4  AUNRS  PINATLUL A1IOC wilana

AU 3 NITHILANIAIAINANATY VRN ANART

1 +1 +1 +1 +1 +1 5 100 @enAmes  lala
2 +1 +1 +1 +1 +1 5 100 dennass  lala
3 +1 +1 +1 +1 +1 5 100  @empmes  lala
4 +1 +1 +1 +1 +1 5 100 @enAnes  lla
5 +1 +1 +1 +1 +1 5 100 @enAmes  lala
6 +1 +1 +1 +1 +1 5 100 dennaes  lale
7 +1 +1 +1 +1 +1 5 100 @empmes  lala
8 +1 +1 +1 +1 +1 5 100 @enAmes  lala
9 +1 +1 +1 +1 +1 5 R R i
10 +1 +1 +1 +1 +1 5 100 @emAmes  lala

A1 10C ag7e1979 0.80-1.00

5119749 20 ANATEiAYINABnAAEY (I0C) Baquuisinanyi

EZ

ATLUUUBIKLTEITITY asuna
‘%@‘17‘]' ﬁu‘ﬁl 1 ﬁu‘ﬁl 2 ﬁu‘ﬁl 3 ﬂu‘ﬁ 4 ﬂu‘ﬁ 5 FTANASLEULS ﬂI’HOC LL‘L]@N@
1 +1 +1 +1 +1 +1 5 100 gonmaes  l1ln
2 +1 +1 +1 +1 +1 5 100 donmaes  lln
3 +1 +1 +1 +1 +1 5 100 @enAmes  lala

A1 10C wNnud 1.00
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mqiﬁq21ﬂﬁﬂqquﬂﬁﬂQWE(p)ﬂﬁﬁﬁuﬁaﬁﬁuuﬂ U)uaxﬂﬁﬂqqlu%@£ﬁ¢(ReHaany)
m@auuuiﬁm@ﬁmqw%wﬂaGﬂtﬁﬁﬂﬁ%ﬁ%ﬂﬂﬁﬁﬂmm?%Qﬂﬁw ﬁ@qﬁuﬁﬂ@iuuax

NN aA

98 éﬁﬂQWNEWﬂiﬁﬂ(p) éqﬁﬂuﬂﬂﬁﬁuun(m
1 0.43 0.72
2 0.71 0.22
3 0.56 0.65
4 0.66 0.60
5 0.40 0.41
6 0.59 0.54
7 0.68 0.30
8 0.58 031
9 0.68 0.30
10 0.40 0.30
11 0.48 0.26
12 0.45 0.44
i3} 0.68 0.44
14 0.54 0.56
15 0.45 0.49
16 0.48 0.78
17 0.50 0.30
18 0.58 0.25
19 0.43 0.38
20 0.54 0.32
21 0.39 0.29
22 0.51 0.52

23 0.54 0.56




181

139 21 AB

m@ﬁl ﬂl’]ﬂ')’m%’m\‘llﬁil (p) ﬁﬂﬁﬁm@ﬁmuﬂ (r)
24 0.70 0.39
25 0.69 0.34
26 0.60 0.29
27 0.75 0.32
28 0.59 0.35
29 0.68 0.30
30 0.40 0.42

ATAYINEINGE BEITTNING 0.40-0.75
ANBIUIARNLUN BEITTNIN 0.22-0.78

KR 20 11w 0.83
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F19N 22 ANAITNENNE () ANBIUIRRT N (r)LL@:mmmL%ﬁu (Reliability) 189kl

TAAINHNAINITD MUNTARILATIEN

mmumﬁ?tﬁ %@1’71' ﬂlﬁmmmm'w (p) ﬂlﬁéﬂm@&i’muﬂ (r)
1
1.1 0.35 0.21
1.2 0.54 0.67
1.3 0.73 0.54
2
2.1 0.46 0.42
2.2 0.56 0.79
2.3 0.40 0.63
3
3.1 0.42 0.58
3.2 0.67 0.33
3.3 0.38 0.58
4
4.1 0.50 0.50
4.2 0.23 038
4.3 0.67 0.60
5
51 0.46 0.58
5.2 0.26 0.88
5.3 0.58 0.79

AIARINENNANE BEITEUINN 0.23-0.73
ANBIUIARUN BEITTNINN 0.21-0.88
! dl QI/ 9/0/ =) Ae‘ o/ ! o/
ArANmaulne ladulsc@Anaiaani aagarauiia 1w 0.88

A1 RAI Wiy 0.95
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AN 23 BIUIRATN (1) WAZATAINNIT AT (Reliability) 1a4UULIALAAARARINLIANEHT

k2 dl £ dl ° °
AUN AN AMUNRQLLUN (t)

1

AMNAU A AN ANERT

1 2.88
2 2.52
3 4.67
4 3.62
5 2.78
6 8.10
2 pnualalunisfiAnanssdnenaans
7 3.50
8 5.34
S 6.07
10 2.61
11 5.55
12 4.03
13 3.96
3 naiunIANANE AR ANENANERT
14 5.88
15 3.85
16 4.52
17 7.44
18 3.22
19 4.25
20 3.79

ANBIUIARLUN BEITTNIN 2.52-8.10

AAdiTasulay ladulsrdnsuaani aasasautia Iy 0.88
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FI1979 24 WRELEUNAANEVEN NI EEUNUEUIEUINNNGN

Naﬁquémamsﬁau n@:umuau n@:m«mm
n k df — — t p

X S.D. X S.D.
HANNINARALNALEEU 77 10 75 8.24 1.23 8.58 1.43 1.08 28

*p<.05
' v a -QII ”(v [ % = it ¥ o '
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