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ABSTRACT

The purpose of this research was to examine the effects of design-based learning on six female
tenth—grade students’ scientific understanding and design-thinking mindsets. The researchers collected data using
a multiple-choice conceptual test comprising of 24 items and a Likert five—point scale measuring design-thinking
mindsets comprising of 30 items before and after the implementation of design-based learning in the topic of
inclined planes. The researchers analyzed the data using descriptive and inferential statistics. Research results
reveal that the students significantly developed scientific understanding (p < 0.05) but did not exhibit a significant
change in design-thinking mindsets (p > 0.05). These research results indicate that developing design-thinking
mindsets is a challenge. Future research is necessary to find an effective way to develop students’ design-

thinking mindsets.
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3.2.2 fﬁé’ﬂiﬂﬁﬂ%ﬂu{%wmmﬁm%ﬁ"Smﬁi'a'anm.lu (Design-based
science) (Fortus et dl., 2004) Tas1LauBUKININTTTANISIE BN ANV AN ARTT BINS
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(2003)



22

uoneniiniadenlesinnszuaunisfuianznivingmandmising b
nazUaNNMTEnnuUL GefinniaRnendnnuilminaredgdnanisdouganenmansi
A9N1998NLUUYEY Apedoe et al. (2008)

3.2.4 'i“gé“ﬂsmsl,‘%ﬂugyﬁwmmam%ﬁlﬁamsaammu (Design-based
learning) (Apedoe et dl., 2008) aznauAdy 2 94905 laun 499NINIT9BNULL LAz
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NI ININNTEEUTAINENAARTIAENISEBNULLLYEY Kolodner et dl. (2003) 7ilaianala
Fanw 4 dsznauas 7 dunan Taun 1. n130aniunduss 2. n119Uesaus wm
3. m‘ffv;jm@;m 4. NANARBUANNAA 5. N1TAATIZNA 6. mﬁﬂgwﬁjﬂﬂqﬂﬁ"ﬁﬂ was
7. nadenleeduusafandn Tnedndnsvisansans Apedoe et al. (2008) finnaidonlesla
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ANV AN ARTUSE AU ARIIHE AR o WiaanuuuuinnTas

Y v_ LN
Fortus et al. (2004) Tnyin1s@nEang “n1515au3 Ine1fansil 89019
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aanuuy” vasinEeulussiuduisanAnunii 3 uaz 4 e 92 AL mBLLLVAREL
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Ansnrans (waas 7 fu Tunisil Fortus et al. (2004) FlaRmLNgIULUNITTANNS
Buuginrmandfissnisannuuy vlananianuanhuingefinmn

UENANAEIENTATELAERAINTULLY “n1adaniaidens lngnisenniuy”
A DANHIBIAAIININIANIIANAAST NTTUINNITNNANEIAITAT UAZNITIE 8T HD
sindenluasiuduisonnuin Tng Kolodner et l. (2003) vinnafnunduiniEaunas
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N19AALENaanLULY (Design Thinking) gﬂﬁﬁmﬁfﬁuu’%uwﬁwmmmﬁ vraTu
AAgafauazAUNIaAnEn AeiiinnisdnenlamanamaneeesnisAnideeanuuula
punefe A8n1915 803 A amuuniaimna st ulauanAnas 19859 (Creative
Confidence) 1a9¥iniBau nAansaafisnidauvinanuanlayBuasnsdings soaduasns
ANARTINAIIMATS LL@zﬁmﬁuT@mﬁﬂﬂﬁﬁ’ﬁLﬁﬂwmﬂmﬂ‘;ﬁmﬁymnu (Carroll et al., 2010)
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an4zFeari Dosi, Rosati andVignoli (2018) Tasiiasennidnumzuniniafn
BI0DALLY F9iNNIIANEIIINUNAMENIANEFEAT T RREWLA BT “n19AmLES
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Bilzzard et.al (2015) Schweitzwe. Et al. (2016) Baeck and Gremett. (2012)
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(Ambiguity) AnEasale Wenndunlndy ﬁqmymﬁmmm:sﬁ’u%ﬂu
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(Collaboration)

Teymitmginvua iy
U

ATNAITNON ANT BAITN
ANTTTDILA AZAN LAY
! = o o

FANABNWYINNIHI WL E AL

AITNAILS AT U9

waninngy
AN9NINETIA AT NANNARTLanNLN n1sAmdvesnuuuLn
(Constructiveness)  IMBBIARIHAMAN Beanngn  A5n197TynisuntTayndn
vintnidumaan@ad Uszau gu TnefnisWmuiuay
KaA5A ANNTIge USUUFIHAITUAE DALY
S A
IUNTVI ANAANTTIRTIR
¥ 4 Y, o A a , ° =
AIHEENNgEENNWI  AzAnNgAnaularesinGen  n1safutafsdudunie
(Curiosity) MR lunle vdeReiinEen aqnumeenis Salyiaan
BEINITLUT DEINVIAREY WATH  ULATAINNNEILINDYIININ
AINNILAas s ulunisvin Aenssunisundyniaau
fiangqu yUsznaunlgnisiens
Ty IuayNI9899NaL
9/d Vv dI o A <& E4 [ dI Vv 1 Vv -
Me9gieAnngan  nsfiilnBeuneaiinuazianls Aefineeyauu fAe Aaaw
(Empathy) FIN9 9 IINYNHDY VIAUAR  ABINTTVBIYAAR (AN

uﬂiﬂﬁquﬁﬂﬂﬂﬂuﬂﬂﬂ

vaunaaviloynn)




A1579 2 (9D)

29

qmé'ﬂumz

AMBEUNY

v

VDA UBDUUS

NTTHNBILLUBIATIN

(Holism)

N9

(Iteration)

Anslumnsinaula

(Non-judgmental way)

Anaflatanang

(Open Mindset)

AN LB UNTINg1sTu

nezuauni1sanTaud iy
A19Us U5 9748 N9
wnUynvdemufntni

= &
ENUY

NN389NEIIAAIINAA LAY

U91/91NN158 AR W 1gN
A o

viEBRn

N1THINNSAAIEIDBNULLL

mlg gz Aidunig

unaym Teelaguuuuees

NTLUIUNITAALTIDDNLUL

NITAABIDDNLULUNLTETN
AALAUAIAIIHADINTTUD
yARALAZIUARDIAH
AZaTun1saanemuLy
Tmastalluaanszuaunig
AnBepnnuuuas (1158
AHAIFU DY Tuayiy
NATYBINANITHLY DUN AL
(feedback loops)
Tufinnsfansondnaunan
Tagannzos19d oluaag
YAINITTLANTHE
‘i%mﬁﬂﬁwfu “AN9AAKEN

198 U” (outside the box

thinking or wild Ideas)

& Vv

NN NUFYNT WOURRT (2560)

9

@'m@m@‘i’ﬂwm:ﬁ’wmﬂmmiﬁm%q@mLmu mmwﬂqﬂfmﬂ NITAALTN

= a A o o/ PR @ & &
FEALULY ABAITHAAYILNANR NP TUEYBIUNBB ALY vmmmmuﬂﬂmu"f@ﬂmmﬂm@ﬂu

fanusifiarAuiunisuazBeng iunszuaunisunam vineusaniugduneeiinas

o a & A ! a o o = =] ¥
Lﬂﬂ?@ﬁﬂ&l‘i‘uﬂfJWNV"IG‘IL‘Viu‘V]LLWﬂ@'N LL@ZNﬂW‘jﬂ‘E‘UU‘gQHQWﬂ‘i‘ENTﬂﬂV"l’]‘lNiNﬂQ’]NWﬂ\‘iﬂ’]‘j

yay L Tuman



30
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b 74 1
A1 5 Uz luwa (Evaluation)

WIEHENAYDNNITVIANEL UWRLAENARNALAUNNY FINTINTTINUNHAINTU
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X Q ¢ & O

AN 5 LLﬂﬂ\‘lgﬂLL‘lJ‘lJ‘ZI’rNﬂigﬂ’Juﬂ”liaﬂL%\‘iﬁﬂﬂLLUUﬂﬂ\‘l IDEO (2012)
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pre-test1 postest1
Valid 6 6
Missing 0 0
Mean 6.833 14.000
Std. Deviation 1.941 2.449
Skewness 0.839 -1.102
Std. Error of Skewness 0.845 0.845
Kurtosis -0.059 -0.300
Std. Error of Kurtosis 1.741 1.741
Shapiro-Wilk 0.912 0.827
P-value of Shapiro-Wilk 0.452 0.101
Minimum 5.000 10.000
Maximum 10.000 16.000
Paired Samples T-Test
Measure 1 Measure 2 Test Statistic  df p Effect Size
pre-test1 - postest1 Student -7578 5 < .001 -3.094
Wilcoxon 0.000 0.018 -1.000

Note. For all tests, the alternative hypothesis specifies that pre-test1 is less than postest1.

Note. For the Student t-test, effect size is given by Cohen's d . For the Wilcoxon test,

effect size is given by the matched rank biserial correlation.
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Paired Samples T-Test

Measure 1 Measure 2 Test Statistic df p Effect Size
preUNCER - postUNCER Student -1.151 5 0.302 -0.470
Wilcoxon 3.000 0.279 -0.600

preHUMAN - postHUMAN Student -0.466 5 0.661 -0.190
Wilcoxon 6.000 0.784 -0.200

preMINDF — postMINDF Student -2.071 5 0.093 -0.845
Wilcoxon 0.000 0.174 -1.000

preCOLLA — postCOLLA Student -1.567 5 0.178 -0.640
Wilcoxon 3.000 0.141 -0.714

preLEARN — postLEARN Student -1.168 5 0.296 -0.477
Wilcoxon 4.000 0.410 -0.467

preCREAT - postCREAT Student -1.022 5 0.354 -0.417
Wilcoxon ©6.000 0.438 -0.429

Note. For the Student t-test, effect size is given by Cohen's d . For the Wilcoxon test,

effect size is given by the matched rank biserial correlation.
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