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Abstract

The purpose of this study was to investigate active learning methods used by the lecturers of
Mahidol University International College and to compare the level of 21st Century skills that learners
received from different types of the methods. First, a hundred MUIC lecturers were asked to fill out a
questionnaire about their adopted teaching methods and 8 main active learning methods emerged.
Next, a sample group comprising 80 MUIC students was further divided into 10 per method to complete
a self-rating survey of the level of 21st Century skills that they received from class using the active
learning methods. The components of the sample for each method were 2 first-year students, 3
second-year students, 3 third-year students, and 2 fourth-year students from two random classes. The
questionnaire reliability by using Cronbach’s Alpha Coefficient was .903 for Learning and Innovation
skills, .845 for Information, Media and Technology skills, and .939 for Life and Career skills. The data
was analyzed by using means, standard deviation, One-way ANOVA, and Pearson's Correlation.

The results revealed significant differences between the self-rating scores and the 21st
Century skills that the learners received from different types of the methods. The findings showed
Design-based Learning, Short Writing Exercise, and Experiment were the methods that received the
highest scores for 21st century skills, while that Class Discussion, and Small Group Discussion were the
methods that received the lowest scores. Additionally, there was a significant positive relationship
between the satisfaction of the activities used in the learning process and the self-rating scores for the

skills and (p<.01), but no relationship between the satisfaction and GPA was found.
Keywords: Active Learning; 21st Century Skills; MUIC Students
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NaN1339Y
1. HAN1FANNFULUUNITIANTEBUSTIN IUTUTEUYRINTBUIUIYIA

wuIsn1sdnnsisewdgnigaeuldilunsevlunisiieuivesindnw lnewdu 1 Findnaldasuly

nauRATosay 75 ulUresgdvn I9uau 8 38 WefnwieazidunluenansnsounIngIua

[ < =

FEAURANANYILUIYIF (UAB.) WUTT N1FTIANITTUNTADULTITNAINEE Y TipuTeudusvuIniin G4

A=

o o A

UIEFEUTENIN 10-20 AU uiisipasurwianas Faduiugiseuliiu 40 au Tnelidnvugddy fsll

o

389 1 Short Writing Exercise 1Jun1sdnnmsdeuiiuuiiunmsdouaguany Jufeidosiunisdamn

9 vy a Y] o o 2 1 v & ¢ v I = v 2
ngseuiulanudAguessenusing o luldevnlaanuanysel ilalade Feanslasias

ada

339 2 Experiential Learing 1un1sdnnmsieusuuuiiuusyaunisal Fuieidesiunsdnnisiiu
nsnUURvIeYinue

aca . . & a v a $ o o v Yy a a a <

789 3 Class Discussion Wumsissuiwvuniseduselutuseu Adulvigssunaniudeuanufaiu

wazUszaunsal WemAmney Lumssensungmsiunulususey

A o

387 4 Small Group Discussion tun1siieusuuunisedivsiengueges Adaisewdunguidniiie

wane wanWdeudeya AnuAniy wasdszaunsal wiasUnanisedusenelunguiiednaussau

U

'
ada a

357 5 Problem-based Learning 1iun1si3suflaglidamuiugiu AiiFoufnuiigmitauud
NI TufBeseidym wevaueiBuitamanlandudeaniunisaifisiviunly

1 6 Project-based Learning Wumsi3euslaglilasanudugu AvGeuldideulssussaunisal
NNTINITIALAUMANNDUAIENTAILBUS TR

3391 7 Design-Based Learning Junsdeuslaeldniseenuuudugiu fiflanuieitestuialuay
nseeNUUUTUMFUfTR

37 8 Experiment WunsFeuiuuuldnmmeass AAsdesiunvudivimanermans datunis

LY

UUR uagneaeg

NMsEeuRdBgndwau 8 35 Jaluisndidulasuanudiuiennnquiiegmduindnwinsen

U

wuuUssliunuesnsuanysaianusatindeyaunliilneiiesuisusiuiula

2. wan1smsieinisussfiunuesvasngualegnsdaduindnwiieaiunislasurineeuma
ANTIEN 21 1MNITMITaNsFeuddegniuandeiy faeadii One-way ANOVA

@

HANNTIATIEIANMUTUTIN Wud $T8nsiSeusideinetiates 1 giuandiaiu Al
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] a ¢ = = a ' a q‘ o [ YY) 1 =
19199 1 HansiaTvvANLwTUTILaSsuisuauLanAtseIn1sUsERuaLeLAg R UNS IR SUTn we LA Tuil 21

NNTBNIIANIBUTAIN LAY

. i - UNEeYa9AY )
NNWSURIANITIUN 21 SSs df. MS F Sig.
uusau
funnuAnadsaTIAkazIANTIL 1) Think creatively SEiingy 7.15 7.00 1.02 1.43 .209
(Creativity and Innovation) m'eﬂ,'uﬂzju 51.60 72.00 72
3 58.75 79.00
2) Work creatively with others sEningu 14.75 7.00 2.11 2.96 .009%*
melungu 51.20 72.00 7
Eett 65.95 79.00
3) Implement innovations sEinangu 20.95 7.00 2.99 4.10 .001**
= melungu 52.60 72.00 73
o
= e 73.55 79.00
>
g funsAnegiitarsyaaznisudly | 4) Reason effectively FEiengy 5.19 7.00 74 1.03 417
-é Yaym (Critical Thinking and Problem malungu 51.70 72.00 72
©
> Solving) gt 56.89 79.00
£ —
g 5) Use systems thinking FEMINNAY 8.09 7.00 1.16 1.66 133
= \
3 melungu 50.10 72.00 70
2
g 33 58.19 79.00
Klsd
o 6) Make judgments and sgninngy 8.79 7.00 1.26 1.98 .070
©
A decisions melungu 4570 72.00 63
@
w ERtY 54.49 79.00
I
§ 7) Solve problems sgninngy 21.69 7.00 3.10 4.19 001**
<
= melungu 53.30 72.00 74
33 74.99 79.00
Funsdeansuasnissaudle 8) Communicate clearly sEingy 2.69 7.00 38 51 828
(Communication and Collaboration) melungu 54.70 72.00 76
33 5739 79.00
9) Collaborate with others sgninngy 14.89 7.00 213 3.37 .004**
melungu 4550 72.00 63
ety 60.39 79.00
fun1s§ansaume (nformation 10) Access and evaluate SEiengy 7.35 7.00 1.05 171 1120
Literacy) information mzﬂ.unzju 44.20 72.00 61
3 51.55 79.00
11) Use and manage sEing 6.69 7.00 .96 1.82 .096
~ information nelungu 37.70 72.00 52
)
; kit 44.39 79.00
3 fumside (Vedia Literacy) 12) Analyze media SEMiengy 9.39 7.00 1.34 1.95 074
2 melungu 49.50 72.00 69
g T 58.89 79.00
g 13) Create media products sgninngy 32.75 7.00 4.68 4.50 .000**
% melungy 74.80 72.00 104
E_ T 107.55 79.00
2 fhumsiansaume (foya nsdeans 14) Apply technology sewriangy 9.39 7.00 134 1.30 261
g wagnalulad) (ICT (Information, effectively melungu 74.10 72.00 1.03
Q
£ Communication and Technology)) 59 83.49 79.00
E
2
2
PE)
©
@
TG
T
2
=
@
&
e
@
3
2
BS
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. i - UnEeYa9AY
NNWSURIANITIUN 21 SSs df. MS F Sig.
uusau
fupnuBavgulazaaEanTalun1s | 15) Adapt to change sEiingy 20.80 7.00 2.97 4.42 .000**
USuda (Flexibility and Adaptability) melungu 48.40 72.00 67
3 69.20 79.00
16) Be flexible sEningu 15.09 7.00 2.16 2.73 .014*
nelungu 56.90 72.00 79
3 71.99 79.00
Frumsaisy uagnsthdaes (nitiative | 17) Manage goals and time sEingu 12.35 7.00 1.76 2.67 016*
and Self-Direction) melungu 47.60 72.00 66
Eett 59.95 79.00
18) Work independently sgninngy 7.35 7.00 1.05 1.56 163
melungu 48.60 72.00 68
_ 33 55.95 79.00
2 19) Be self-directed learners sgninangy 5.00 7.00 m 1.23 298
% melungu 41.80 72.00 58
S 33 46.80 79.00
Téu Furinwenedeen uasdmimusssy 20) Interact effectively with sEinangu 10.15 7.00 1.45 2.52 .022%
ﬁ (Social and Cross-Cultural Skills) others msﬂ,uﬂq‘m 41.40 72.00 .58
& et 51.55 79.00
g‘:j 21) Work effectively in diverse | sgwinangu 9.00 7.00 1.29 1.57 157
aé teams melungs 58.80 72,00 82
S
aé ‘ 33 67.80 79.00
funsaswandnuasviniina 22) Manage projects sEinangu 18.35 7.00 2.62 3.12 .006**
Suilaway (Productivity and melungu 60.40 72.00 84
Accountability) T3 78.75 79.00
23) Produce results sEingy 11.80 7.00 1.69 2.17 .047*
melungu 56.00 72.00 78
33 67.80 79.00
duamzduii uazanusuiinveu 24) Guide and lead others sgninngy 31.40 7.00 4.49 6.12 .000**
(Leadership and Responsibility) mzﬂ.‘unzju 52.80 72.00 73
3 84.20 79.00
25) Be responsible to others sEingu 13.60 7.00 1.94 3.30 .004**
melungu 42.40 72.00 59
et 56.00 79.00

*p<.05, *p<.01

PNAITNT 1 LanIanITItasIziauuUsUsIu lngnagau F-Test Laanuan duvdAgynieiisnis

Seufidegnedtes 1 giwannaiu Inenulusevinuedmsnsd 2 JmegeuUiouiisuanadeiunme
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°

Han1TATsilSeufisuaiadenisussfiunueseanguiieg1aanisnaseuiidegniluses (Post Hoo) wwzsevinvsfinuanuuansaegedivedfgy

= a s = ' a4 2 o = 1 Y
M1319N 2 Naﬂ’]i'ﬁLﬂi'w‘ViLUiEJ‘UWIEJ‘Uﬂ'WLQﬁEJLUU?’]EJ@KLU‘WWH%WWLﬁEJuELLa%u’Jﬁﬂiill

fumuAnasassALazuinnssy (Creativity and Innovation)
2. Work creatively with others 3. Implement innovations
g =
on £ - hel an = - -
Wou £ 3 c g . .5 % £ 2 £ k! - 5 2 £
B 5 2 5 2 £ 3 g g o s g 5 2 5 2 £ 3 g £ P
£ © g s 3 = 3 3 & € 3 g < £ % 3 2 5 = g 3 5 € 3 g ¢
S g g 5 2 g 2 S 2 7 8 g o & S g o 5 32 e 2 S 2 2 s g o ©
i} & ofilia) fallita) s &8 o 9 i a 9 il sl ofila) G B g 8§ s 8 & s 9
M 4.00 4.00 2.90 3.30 3.90 4.20 4.20 3.70 M 3.90 4.00 3.10 2.50 3.70 4.20 3.50 3.70
Short Writing Exercise 4.00 0.00 1.10%* 0.70 0.10 -0.20 -0.20 030| 3.90 -0.10 0.80% 1.40%* 0.20 -0.30 0.40 0.20
Experiential 4.00 1.10%* 0.70 0.10 -0.20 -0.20 0.30 4.00 0.90% 1.50%* 0.30 -0.20 0.50 0.30
Class Discussion 2.90 -0.40 -1.00** -1.30%* -1.30%* -0.80% 3.10 0.60 -0.60 -1.10%* -0.40 -0.60
Small Group Discussion 3.30 -0.60 -0.90% -0.90% -0.40| 250 -1.20%* -1.70%** -1.00% -1.20%*
Problem-based Learning 3.90 -0.30 -0.30 0.20| 3.70 -0.50 0.20 0.00
Design-based Learning 4.20 0.00 050 | 4.20 0.70 0.50
Experiment 4.20 050 | 3.50 -0.20
Project-based Learning 3.70 3.70
sunsAneteiiiansgyrawazmsuiletigm (Critical Thinking and Problem Solving) Frunsdeansuaznsianile (Communication and Collaboration)
7. Solve problems 9. Collaborate with others
@ _ o 3 2 o _ o 3 K
AFaou £ = - 2 < ) 2 = 2 < E - Eg ‘ g £ g
s g 5 2 5 2 £ A £ T B & 2 5 2 £ ® g g £ P
o 3 P Z 3 2 B € & € 5 g € o g g 3 3z 3 £ 3 < & € g g €
19} g g g s s s Q o & 191 o g g a © s 5 q o ®
& & i S 3 5 3 S - b s 8 & & gl 8| 53 g 88 g 8 i g 8
M 4.50 4.00 3.20 3.10 4.20 4.50 4.30 4.30 M 4.00 3.60 3.40 4.10 3.80 4.40 4.80 4.30
Short Writing Exercise 4.50 0.50 1.30** 1.40** 0.30 0.00 0.20 0.20 4.30 0.70 0.90% 0.20 0.50 -0.10 -0.50 0.00
Experiential 4.00 0.80* 0.90* -0.20 -0.50 -0.30 -0.30 3.60 0.20 -0.50 -0.20 -0.80% -1.20%* -0.70
Class Discussion 3.20 0.10 -1.00% -1.30%* -1.10%* -1.10%* 3.40 -0.70 -0.40 -1.00%* -1.40%* -0.90%
Small Group Discussion 3.10 -1.10%* -1.40%* -1.20%* -1.20%* 4.10 0.30 -0.30 -0.70 -0.20
Problem-based Learning 4.20 -0.30 -0.10 -0.10 3.80 -0.60 -1.00%* -0.50
Design-based Learning 4.50 0.20 0.20 4.40 -0.40 0.10
Experiment 4.30 0.00 4.80 0.50
Project-based Learning 4.30 4.30

*p<.05, ¥p<.01
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9NANT971 2 uanamaNTIAT T suisuAadETog lewgluserinuginutodie il
~ Winwedl 2 Work creatively with others wudRasn15UsiuAULe991n35 Desien-based Learning
(X=4.20, 5.0.=0.42) 35 Experiment (X=4.20, 5.0.=1.03) 35 Short Writing Exercise (X=4.00, 5.0.=0.82) 75

Experiential (X=4.00, 5.0.=0.82) ua¥3% Problem-based Learning (X=3.90, 5.0.=0.74) funnnitAwadenn

o w A

38 Class Discussion (X=2.90, 5.0.=0.88) egnsiliudfaiisediu p<.01 luvaizd Anadensussiiunuiedann
3 Project-based Learning (X=3.70, 5.0.=1.06) flu1nnitaadeainds Class Discussion (X=2.90, 5.0.=0.88)
Seriadeands Design-based Learning (X=4.20, 5.0.=0.42) wa3s Experiment (X=4.20, 5.0.=1.03) il
1NNT1ARABAINIE Small Group Discussion (X=3.30, 5.0.=0.82) aegsiiiaddnyfisziiv p<.05

- nwedl 3 Implement innovations WUALRE 8n15USHLTUANLEI9103 5 Design-based Learning
()6=4.20, 5.0.=0.42) flunn31A1Lad 891035 Class Discussion (X=3.10, 5.0.=0.99) 5217 1A1L08 891033
Design-based Learning (X=4.20, 5.D.=0.42) 35 Experiential (X=4.00, 5.0.=0.94) 35 Short Writing Exercise
(X=3.90,0.99) 15 Problem-based Learning (X=3.70, 5.0.=0.67) Wag35 Project-based Learning (X=3.70,
5.0.=0.67) funniiAnadsanns Small Group Discussion (X=2.50, 5.0.=0.97) aghsfiedndayiisedu p<.01
Turaued Aladen1sUsEidunue1nis Experiential (X=4.00, 5.0.=0.94) uwaz35 Short Writing Exercise
(X=3.90, S.0.=0.99) fi11nn1@ a8 8371133 Class Discussion (X=3.10, S.0.=0.99) 371 3@ a8 821035
Experiment (X=3.50, 5.0.=0.97) flannninauaden1n3s Small Group Discussion (X=2.50, 5.0.=0.97) 8814

a o o

edndefiseiu p<.05

- Wnwedl 7 Solve problems nuA1Lad 8n15Us1dunwe39In35 Short Writing Exercise (X=4.50,
$.0.=0.85) 15 Design-based Learning (X=4.50, 5.0.=0.53) 75 Experiment (X=4.30, 5.0.=0.95) L&z 5
Project-based Learning (X=4.30, 5.0.=0.48) fiunndnAadea1nda Class Discussion (X=3.20, S.0.=1.03)
59UV 1A 1128 891038 Short Writing Exercise (X=4.50, 5.0.=0.85) 75 Design-based Learning (X=4.50,
$.0.=0.53) 75 Experiment (X=4.30, 5.0.=0.95) 1§ Project-based Learning (X=4.30, 5.0.=0.48) a3 5

Problem-based Learning (X=4.20, 5.0.=0.79) f11nn91A a8 891035 Small Group Discussion (X=3.10,

'
=

5.0.=1.37) egailfedfafiseiu p<.01 Turaeil Auadsnisusyiiunwesands Problem-based Learning
(X=4.20, S.0.=0.79) uag335 Experiential (X=4.00, 5.0.=0.47) iu1nn31A1Lad 831035 Class Discussion
(X=3.20, 5.0.=1.03) 52119139/ 1128 821N33 Experiential (X=4.00, 5.0.=0.47) fiurnninAadsa1nds Small
Group Discussion (X=3.10, 5.0.=1.37) sgnafitiudfayfisedu p<.05

- s¥nwef 9 Collaborate with others WuALad 8n15UsELTUAULE991NT 5 Experiment (X=4.80,
5.0.=0.42) fsnnninAnadeannis Class Discussion (X=3.40, S.0.=0.84) 35 Experiential (X=3.60, 5.D0.=1.07)
uaz3s Problem-based Learning (X=3.80, 5.0.=0.92) SuaARAE9INTS Design-based Learning (X=4.40,
5.0.=0.52) fixnniAadsain3s Class Discussion (X=3.40, 5.0.=0.84) ag1effoddnyfisesu p<.01

Tuvaey Aaden1sUsedunilosanisd Short Writing Exercise (X=4.00, 5.0.=0.82) fu1nnitA1taduainis
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Class Discussion (X=3.40, S.D.=0.84) ST eALRE 891033 Design—based Learning (X=4.40, S.0.=0.52) &

N o o

1NNIARABAINTS Experiential (X=3.60, 5.0.=1.07) agsfidaddnyfiszdiu p<.05

= a s = ' a4 g | @ = =
N19790 3 Nafﬂi?Lﬂi"lﬁ‘l/iLUiEJ‘UL'VlEJ'Uﬂ']LﬂaEJLUUiWEJQIu‘VIﬂ‘HSﬁWiﬁUW]ﬂ do uavmalulad

ﬁ'ﬂuﬂ’lﬁﬁa (Media Literacy)
13. Create media products
ax £ 4| B g S s A I P
. = 0
sal &y |EZ % g §” S g § g
O a
M 4.00 3.40 2.60 2.30 3.50 4.40 3.10 3.30
Short Writing Exercise 4.00 0.60 | 1.40%* | 1.70** 0.50 -0.40 0.90 0.70
Experiential 3.40 0.80 1.10* -0.10 -1.00% 0.30 0.10
Class Discussion 2.60 0.30 -0.90 | -1.80%* -0.50 -0.70
Small Group Discussion 2.30 -1.20* | -2.10%** -0.80 -1.00*
Problem-based Learning 3.50 -0.90 0.40 0.20
Design-based Learning 4.40 1.30%* 1.10*
Experiment 3.10 -0.20
Project-based Learning 3.30

*p<.05, *p<.01

o

9NATNT 3 wanmamslasgiiUSeuisuaadenes enzluseineeiinuloddy e inued
13 Create media products WuARAEN1SUsZIUAUe91n 35 Desion-based Learning (X=4.40, 5.0.=0.52)
Wagds Short Writing Exercise (X=4.00, 5.0.=0.94) flunnndnAedsaInds Small Group Discussion (X=2.30,
5.0.=0.82) waz33 Class Discussion (X=2.60, S.0.=1.26) 37191 4/ ad 891075 Design-based Learning
(X=4.40, 5.0.=0.52) flsnnitAadsainis Experiment (X=3.10, 5.0.=1.29) agsiluddnyfiseiu p<.01
Turned Aadsn15UTEIiuAuLeI91n35 Problem-based Learning (X=3.50, 5.D.=0.85) 15 Experiential
(X=3.40, 5.D.=1.26) wag35 Project-based Learning (X=3.30, 5.0.=0.95) fiu1nninAad va1nis small
Group Discussion (X=2.30, 5.0.=0.82) s eAedeanis Design-based Learning (X=4.40, 5.0.=0.52)
11NNI1ALRABIINTS Project-based Learning (X=3.30, 5.0.=0.95) waz33 Experiential (X=3.40, 5.0.=1.26)

' o

agnaditfudfniisedu p<05
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Funrudavguuazaiuansalun1suiuda (Flexibility and Adaptability)
15. Adapt to change 16. Be flexible
S el S o
» o H o g 3 3 » 2 o g 3 T
oaou £ = El 5 ] 2 = bl £ = a S & 3 = 9
= = 5 < 5 8 53 8 g b= 2 ° 5 5 8 @ 3
B 5] a [T £z vz € 2 . S 3 5 & £ 2 2 £ T
£ ¢ 5 2 = ¢ 2 € 5 € 5 g € o 5 0 = 3 2 € s € 5 g €
S g o K © ] o o © [s] o k4 2 S F o o ©
5 g i o & 3 S g 8 i g8 5 & i S & 3 g8 g8 i g8
M 4.20 4.30 2.60 3.90 4.10 4.20 4.00 3.90 M 4.40 4.10 3.00 4.10 4.30 4.40 4.30 4.30
Short Writing Exercise 4.20 -0.10 1.60%* 0.30 0.10 0.00 0.20 0.30 4.40 0.30 1.40%* 0.30 0.10 0.00 0.10 0.10
Experiential 4.30 1.70%* 0.40 0.20 0.10 0.30 0.40 4.10 1.10%* 0.00 -0.20 -0.30 -0.20 -0.20
Class Discussion 2.60 -1.30%* -1.50* -1.60** -1.40%* -1.30%* 3.00 -1.10%* -1.30% -1.40% -1.30%¢ -1.30%
Small Group Discussion 3.90 -0.20 -0.30 -0.10 0.00 4.10 -0.20 -0.30 -0.20 -0.20
Problem-based Learning 4.10 -0.10 0.10 0.20 4.30 -0.10 0.00 0.00
Design-based Learning 4.20 0.20 0.30 4.40 0.10 0.10
Experiment 4.00 0.10 4.30 0.00
Project-based Learning 3.90 4.30
Fun1533u waznsth@ied (nitiative and Self-Direction) suinuenediny uazduimusssu (Social and Cross-Cultural Skills)
17. Manage goals and time 20. Interact effectively with others
c c
kel B S ?
ad on n @ hel ° on @ pal o 3
Foaou £ = 3 g‘ - 8 ] < § o ] 2 § c 3 2 5 %
s g g g 5 3 £ g e ¥ £ o Bl g 8 5 3 £ ® g ¥ € g g
PO H P = & 2 ¢ 5 € 5 g € PO s A = & 2 ¢ 5 € < B €
S g o £ g 2 S © v s o o © S © o ] g 2 o F o o ©
5 & i o] G & g 9 8 9 i g 9 ] i v} 5 & g 9 s g Pt c 9
M 4.70 4.40 3.40 3.80 4.30 4.50 4.40 4.30 M 4.30 3.80 3.40 4.20 3.80 4.30 4.60 4.20
Short Writing Exercise 4.70 0.30 1.30%* 0.90* 0.40 0.20 0.30 0.40 4.30 0.50 0.90** 0.10 0.50 0.00 -0.30 0.10
Experiential 4.40 1.00%* 0.60 0.10 -0.10 0.00 0.10 3.80 0.40 -0.40 0.00 -0.50 -0.80* -0.40
Class Discussion 3.40 -0.40 -0.90% -1.10% -1.00** -0.90% 3.40 -0.80* -0.40 -0.90%* -1.20%* -0.80*
Small Group Discussion 3.80 -0.50 -0.70 -0.60 -0.50 4.20 0.40 -0.10 -0.40 0.00
Problem-based Learning 4.30 -0.20 -0.10 0.00 3.80 -0.50 -0.80* -0.40
Design-based Learning 4.50 0.10 0.20 4.30 -0.30 0.10
Experiment 4.40 0.10 4.60 0.40
Project-based Learning 4.30 4.20
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FrumsadwanaauazvtiinuuRRYeU (Productivity and Accountability)
22. Manage projects 23. Produce results
c - c -
o £ 3 I Z : | i £ E s | 2 Z F 3
s g g 3 S 3 £ 2 Fa g Lo B g g S 3 £z 2 g g L2
& & 2 g 5 8 g g 8 8 2 g 8 & & 2 S 5 8 g 8 & 9 2 g g
M 4.30 4.00 3.40 290 3.70 4.40 4.10 4.20 M 4.40 4.00 3.50 3.40 4.10 4.50 4.40 4.10
Short Writing Exercise 4.30 0.30 0.90% 1.40%* 0.60 -0.10 0.20 0.10 4.40 0.40 0.90* 1.00* 0.30 -0.10 0.00 0.30
Experiential 4.00 0.60 1.10%* 0.30 -0.40 -0.10 -0.20 4.00 0.50 0.60 -0.10 -0.50 -0.40 -0.10
Class Discussion 3.40 0.50 -0.30 -1.00% -0.70 -0.80 3.50 0.10 -0.60 -1.00* -0.90% -0.60
Small Group Discussion 2.90 -0.80 -1.50% -1.20% -1.30% 3.40 -0.70 -1.10% -1.00* -0.70
Problem-based Learning 3.70 -0.70 -0.40 -0.50 4.10 -0.40 -0.30 0.00
Design-based Learning 4.40 0.30 0.20 4.50 0.10 0.40
Experiment 4.10 -0.10 4.40 0.30
Project-based Learning 4.20 4.10
dunmsdudih wavAuuRnveu (Leadership and Responsibility)
24. Guide and lead others 25. Be responsible to others
5 bl 5 o
s g 5 g 5 2 £ g g £ O s g 5 3 s g £ £ g g T2
s & & g 5 8 g 9 g 2 & g3 s & & i 5 8 &3 s 3 5 g 3
M 4.60 3.90 2.60 3.10 4.10 4.40 4.00 4.10 M 4.50 3.90 3.30 3.40 4.10 4.20 4.40 4.20
Short Writing Exercise 4.60 0.70 2.00%* 1.50%* 0.50 0.20 0.60 0.50 4.50 0.60 1.20%* 1.10%* 0.40 0.30 0.10 0.30
Experiential 3.90 1.30%* 0.80* -0.20 -0.50 -0.10 -0.20 3.90 0.60 0.50 -0.20 -0.30 -0.50 -0.30
Class Discussion 2.60 -0.50 -1.50"* -1.80%* -1.40%* -1.50** 3.30 -0.10 -0.80* -0.90% -1.10%* -0.90%
Small Group Discussion 3.10 -1.00% -1.30%* -0.90* -1.00% 3.40 -0.70* -0.80% -1.00** -0.80%
Problem-based Learning 4.10 -0.30 0.10 0.00 4.10 -0.10 -0.30 -0.10
Design-based Learning 4.40 0.40 0.30 4.20 -0.20 0.00
Experiment 4.00 -0.10 4.40 0.20
Project-based Learning 4.10 4.20

*p<.05, *p<.01
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v
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9NANT971 4 uanamaNTIATiUTsusuAaAET o lewglusevinugiinutodiey il

- Wnwedl 15 Adapt to change WUALRAENTUTEUAEIAINTS Experiential (X=4.30, S.0.=0.67)
79 Design-based Learning (X=4.20, 5.0.=0.42) 35 Short Writing Exercise (X=4.20, 5.0.=0.92) 33 Problem-
based Leamning (X=4.10, 5.0.=0.74) 7§ Experiment (X=4.00, 5.0.=0.67) 15 Project-based Learning
(X=3.90, 5.0.=0.99) waz33 Small Group Discussion (X=3.90, 5.0.=0.99) flu1nn31A 1128 891035 Class
Discussion (X=2.60, 5.0.=0.97) pg1siitiudn ”zyﬁizéﬁ’u p<.01

- y¥nwed 16 Be flexible WUALRE 8n15UTELT UALLERINTE Short Writing Exercise (X=4.40,
5.0.=0.88) 75 Design-based Learning (X=4.40, 5.0.=0.70) 35 Problem-based Learning (X=4.30, 5.0.=0.67)
75 Experiment (X=4.30, 5.0.=0.82) 7§ Project-based Learning (X=4.30, 5.0.=0.67) 15 Experiential
(X=0.10, 5.0.=1.20) waz335 Small Group Discussion (X=4.10, 5.0.=0.99) flu1nn31A 1128 891035 Class
Discussion (X=3.00, 5.D.=1.05) aghsfifudndayiisedu p<.01

~Wnwedl 17 Manage goals and time WuALaa 115Uz UAWLEI91n35 Short Writing Exercise
(X=4.70, S.D.=0.67) 75 Design-based Learning (X=4.50, 5.0.=0.53) 75 Experiential (X=4.40, 5.0.=0.52)
uazAs Experiment (X=4.40, S.D.=0.84) flunnninAedsainds Class Discussion (X=3.40, S.0.=1.17) agsil
Tod1d i seiu p<.01 Tuvasi Anad on15Usyiiunuiesainis Problem-based Learning (X=4.30,
5.0.=0.48) uaw33 Project-based Learning (X=4.30, 5.0.=0.67) flunnni1eA1iad 891035 Class Discussion
()6=3.40, 5.0.=1.17) 5237 aAad8a1n3a Short Writing Exercise (X=4.70, 5.0.=0.67) flnnninAiaeannis
Small Group Discussion (X=3.80, 5.0.=1.23) egnfituddyiiseiu p<.05

- Wnwedl 20 Interact effectively with others WU 118 8n15Us24d uALLE991035 Experiment
(X=4.60, 5.0.=0.70) 35 Short Writing Exercise (X=4.30, 5.D.=0.48) waz5 Design-based Learning (X=4.30,
5.0.=0.48) §11nn71A a8 891035 Class Discussion (X=3.40, 5.0.=0.84) g9 Tad1f il sedu p<.01
Turauedl Aneden1sussiunuesaindd Small Group Discussion (X=4.20, S.0.=1.03) waz33 Project-based
Learning (X=4.20, 5.0.=0.63) flannnineiadsa1nis Class Discussion (X=3.40, 5.0.=0.84) sauvartade
91175 Experiment (X=4.60, 5.0.=0.70) flurnninAad a1nis Experiential (X=3.80, 5.0.=0.92) ka5
Problem-based Learning (X=3.80, 5.0.=0.79) agailtfudfaiiseiu p<.05

- finwedl 22 Manage projects wuALedun1UsTdunueIaInis Design-based Learning (X=4.40,
$.0.=0.52) 75 Short Writing Exercise (X=4.30, 5.0.=0.82) 75 Project-Based Learning (X=4.20, 5.0.=0.79)

33 Experiment (X=4.10, 5.0.=0.74) uar33 Experiential (X=4.00, 5.0.=1.05) fu1nniAadsa1n3s Small

o o o

Group Discussion (X=2.90, S.0.=1.20) sgailtladAgiseau p<.01 Tura? Aladen1sUszliunuesaInis

7

Design-based Learning (X=4.40, 5.0.=0.52) Wwag35 Short Writing Exercise (X=4.30, 5.0.=0.82) {i11nA31

o

AaAea1n3s Class Discussion (X=3.40, 5.0.=1.17) eghsildeddayfisvsiu p<.05

- Yinweg? 23 Produce results WUALRABNITUTELUALLDI91NI5 Design-based Leamning (X=4.50,

'
o v a

5.0.=0.53) funnniiAadsanis Small Group Discussion (X=3.40, S.0.=1.17) eghsiiuddayiisedu p<.01

o

67



mafiou wawnd, & ana Iudmsna. (2565). kan1sinsiseuiidanfidderinvewirmssed 21 veninAnuinendeuunvd anine1deuding.

v o oa

M5FITNRLINITSYUNITAOU UM ING1BETIAM, 16(2), 52-T2.

Turausdl A1Rd 8n15Us2L i uAuLe991nT 5 Desien-based Learning (X=4.50, S.0.=0.53) 35 Experiment
(X=0.40, 5.0.=0.52) waz35 Short Writing Exercise (X=4.40, 5.0.=0.88) fiu1nn71a 1128 891135 Class
Discussion (X=3.50, 5.0.=0.97) 52491 <#1La8 #9173 5 Short Writing Exercise (X=4.40, 5.0.=0.84) waz 33
Experiment (X=4.40, 5.0.=0.52) fin1nn31A1ad831n35 Small Group Discussion (X=3.40, 5.0.=1.17) 8814

N v v A

ffuddiisesu p<05

~yinwedi 24 Guide and lead others WUALRE 8n15UsZLT UAWLE99103E Short Writing Exercise
(X=04.60, S.0.=0.70) 15 Design-based Learning (X=4.40, 5.0.=0.52) 3§ Project-based Learning (X=4.10,
$.0.=0.78) 7§ Problem-based Learning (X=4.10, S.0.=0.74) 35 Experiment (X=4.00, 5.0.=0.67) az15
Experiential (X=3.90, 5.0.=0.88) flinnniiAaaeaInds Class Discussion (X=2.60, 5.0.=1.17) S1snaALaAe
2971175 Short Writing Exercise (X=4.60, 5.0.=0.70) Waz35 Design-based Learning (X=4.40, 5.0.=0.52) &
111N31AaA891133 Small Group Discussion (X=3.10, 5.0.=1.20) sgsfltfuddaiisedu p<.01 luvaed
ANadan1sUszfiunwesanis Problem-based Learning (X=4.10, 5.0.=0.74) 33 Project-based Leaming
(X=4.10, 5.0.=0.74) 35 Experiment (X=4.00, 5.0.=0.67) waz35 Experiential (X=3.90, S.0.=0.88) 11NN
Aa8e91135 Small Group Discussion (X=3.10, 5.0.=1.20) agailtaddayfisesiu p<.05

- Wnwedi 25 Be responsible to others WuARABN15UTZUAWBI9103T Short Writing Exercise
(X=4.50, S.0.=0.53) waz35 Experiment (X=4.40, S.D.=0.70) flurnn11A11a48 891035 Class Discussion
(X=3.30, 5.0.=1.06) ua& 15 Small Group Discussion (X=3.40, 5.0.=1.07) agi1afi Wod Ay sz iy p<01
Tugazdl A1ed on15Uszfi unwlesa1n3s Desien-based Learning (X=4.20, 5.0.=0.42) 33 Project-based
Learning (X=4.20, 5.D.=0.63) waz33 Problem-based Learning (X=4.10, 5.0.=0.78) f11nn31A11ade91n3s

Class Discussion (X=3.30, 5.0.=1.06) La¥35 Small Group Discussion (X=3.40, 5.0.=1.07) at1iltfsd1Anyi

¥ p<.05
3. HANITIATITHAUTUNUS A28a0n Pearson’s Correlation

A15197 5 HANTILATIERAINEUNUS

v = ada i a
. seauAMURInelafilnananssuNIg
Auds o o -
BEUTIINVRIT I
- MsUsediumenieltunslasurinuensiteuiuasuinnssy 659*
- msUseliunueaigatunisiasuinyransaund de uazwnalulad A72%*
- mMsUszfiunueangIfUAS IS U N Y TInuasen T 575%*
- nansiseuwRiy (GPA) 018

*p<.01

31N915°99 5 wusgRuauieanelafidaefanssun1sseusidegnvesseivdanuduiusosdl

o a

v Ageand Inearduuseandanduiusiiuuan fe danuduiusiuluiirmadeituiuAiaisvesnis
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Usziflumueaigatunslesuinuzniadouiiazuinngsy (7 = 0.659, p< .01) Winwzaisauma do uay
welulad (- = 0.472, p< .01) uaziinuedinuazen® (r = 0.575, p< .01) luvaedl linupnuduiudvesseau
aufiawelafifidefanssumsiiousifegnuesseivuaznansizouads (GPA) usegln
aNUTEHANTANEN

NaM3innsSeuiBegniesiunnsnsiudmasdionsldiurinuzuwisanassui 21 veadBouunnsng
Auegdipd Ay nIaia E;:L smmiﬂugmmﬁ Design-based Learning 38 Short Writing Exercise Lagid
Experiment Uszifluauieainlssuinusuisnnmssuil 21 gean TuvagifiFouainds Class Discussion uayds
Small Group Discussion Uswifiunuasitldsuiinuedosan fail

nguinwen1siseuiuasuinngsy nuaNuuansslueinuenldaussousddudounasietende

anusmileannyanadulusyiugs fie sunuAnassasIALazLTRnss] wuALuAnedly Work creatively
with others uag Implement innovations waliwulu Think creatively §sdudounarldninusuiotosnin
druaunsanegreditasugrataznskaladym wuanuwanaslu Solve problems wsldwulu Reason
effectively / Use system thinking / Waig Make judgments and decisions L‘WSWﬂumiLLﬁ'ﬂmumﬁaﬂ%'mea
Anduszuu waznsindunUsenauiuiiouddaym drudunisdearsuazainudinile nuauwanedly

Collaborate with others laglainulu Communicate clearly

nguvinuzasaume o uazmelulad wuaruuanendlu Create media products fun1s3de Lites
sinweiden Taglinulusevinugduiieglundui SudunaunangSewdulvunansdaunedeumanaluled
uazmsgunsalidneafiinlinanlufunisdeasiiunisdumesiin (Apple Classrooms of Tomorrow-Today,
2008) Fefimnu AanAeTy uazuanangAnssumslidenazivaluladluinuszs1iuoguda vililinwuenny
wnnsindlunisldsuvinue Sulunguil snifu Create media products fidasandonriuiyainenisuagns
L'%EJuifr;huﬂW?juLLusmﬂ;jl,%wmzymm'jw

nguiinyedauazarn wuanuwandsluserinveildaussousieiudounazdosedoninusiuie

nnyaraduluszRvgiounneinue enviu Work independently /wag Be self-directed learers 7ty

aussaugduyaraldunanuaylivinuednnusiuiiotesnit sudnnuduaglunisiieundngasunuini

o o

swAuiourIRe@ Redsilldnuauuansnslu Work effectively in diverse teams ¢1e

P o
[ = £% [ awv A

WafTNINTUNBUNITITEUF VDY Bloom’s Taxonomy TUNNSTHE A AIUAALAZNITHAILN
nwen1elaa Tuindids Ae o150l ANuTANLavianAR wazdwinweiide Ao AudiuIgvseinyenig
$n18 nearuannsatussauneuntiasiduanuansafivildnewssAnluganuaunsaluss Auigatu

'
Yaa

dnlu vilasulidn msdnnisiseuingwenuuuligieuldlnujdRuasiivsvaunisalegradutunauuniu

winlns AagdailidSeulasunsiauniinvegnisfaussaugluszavaanniuwintu naidunsiauniinee

=

el orsualauidn waganudiungaiualuiunsia SuanuiaineIns YuegdnasiurlndiSeuli
Isunmsiannlumisle Fafaouszdasinsaninguszasuasnadndnisisoudiluddy anaudnvazves

BnsseuinilasuazkuunmsssliunuesaanSsuiisuiunnanurvedisn1sseuinlasuavuuuly

<

durinean auituladn 35 Designed-based Learning {w3sidalonalvifseufidusaulunsyuiunisseus

a va

HruntsasdiouuRuazlnAndeasneassd deanisaseassaiduauaiunsaszaudugsga ludunnside
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(Anderson & Krathwohl, 2001) d@enndasiiuil Nelson (2004) nd1231 Design-based Learning Lﬂumﬂ%‘auiﬁﬁ

Mlatunnaans lngludndudedifiugiunisdalzniossnuuuinneu HelifiseulnAnysannasew

1 o

Wemvemdngasannisasiiauddty nsneudaudsiimeaulafin nswansnnudaiuluiosn o

g swinanudulalunsdndulaninisia dwasanisiauiesualanuidnvesdiseu 8inItunis

'
a

LAAIAUARLAUTITADAOUAILNIUNTEUIUNITAN AW Ussilluna wasn1saseassd ihungdneuves
Anuimigand g imuinveneslaygrliungiou luviuesdeaiy 35 Short Writing Exercise 1Un

lemaliigsewnAniienaumaiuvsendluland gmanlianunsydu aswuideuas nguszasanisseus

Wi Uds Experiment Mduliilindung An Jinsized agduazeiusenaiildainnimeassegiadussuy

a v o

WielilddeyangniosduluwuimednisssivAnduddml nsasdieujumiunmsiianssunsiseusludu

Y Y

@ o a o a

Seudsiginiinwranudunglikagiseunasinuvedenusiuiiewilefawinnusiniug dunig #adnsan

o &

N13EuINe 3 35 wennllennannus JudurinuvedrAgiwieudSoudnisiaulusunandeiesldaussouy

Y U

Badudeu (Trilling & Fadal, 2009) thludmsiieuinaen®in (Gansel wadivd, 2555) aseiuiuisnsiseuiou
Alasuazuwuumsuseifiunuestiosnii Insianizds Class Discussion wagds Small Group Discussion @y

HasnNTsNsTansseudivardlilahindSeulitivssaunisalldsedunisfnuazasiiou juRlufianssuuin

Y

w1 isznsseusilunamnainnistinduuagyszaunisal (Hilgard & Bower, 1966) lngawinnisiuasuulas

] '

FlonaFeudlaumesenuuvessiituneunasinyanfiagyin i FsualauasdduuluninFoud e
hmneveanmsGeuslutiatulilaifidesnnuiludom wisuludediidouldsuinueddyie
wonanil anufiselavesiFoutuey fumsiiduaulunssviunsious fenssdunnuidnues
FiFou mndFouldsunisneuaussnuanuaanis fagianele wivingi3oulildunsnevausniud
mands Aaglidfanela AediSeulinnuaiunsawazyssaunisalinaiy Jaeuiosannuaiuisoguagld
AvuBaviu (nsal widivd, 2555) Inseraiuesuiengusrasdlundoutuiuaanagnsilldaou elisou
Aunsuagzsiulalunisvinfanssy msdeusestaiau dunuieumnglifiouseniiala fserauiuasuly

AINAUADINITUAZANUANNNTOVOIEITEU AdnTsuasdawimedeuliiaunanusuiinveulununlasu

o A

A v v o ° 1% v I3 ca R a
wouny vz aounssliruuziuasdoudoyaasviounduiiluussloadfivevi i Seuaunsouszidu

Y a

nsseuilimenues wadduluanuneieudnnsiseuinesdmigiseuludrnuaanisnuiindd via
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adda 1 a A
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aa

arlasun1seenuuunnl835 A uanma1eiu 1313z 10w Design-based Learning / Short Writing Exercise /

Experiment / Project-based Leaming / #38 Problem-based Learning “1a* uidsdAgyfiasudesdiada
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