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The Development of a Assessment From Creative & Innovative

Thinking for Coding High School
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ABSTRACT

The purposes of this research were as follow: 1) Develop items ofassessment
form creative and innovation thinking for Coding high school’s that is consistent with
the context of student assigned to study this new subject, then testing of its validity.
2) Extract components of assessment form and 3) Analyze the reliability of the test.
Data were collected in two phases by combining qualitative and quantitative
methods. The first phase was collecting qualitative data through in-depth interviews
with 5 experts. In the second phase, collected quantitative data with 300 students
who received coding teaching activities. Data was analyzed using descriptive statistics,
component extraction with Exploratory Factor Analysis (EFA), and internal
consistency with Cronbach’s Alpha. Result of the Exploratory Factor Analysis
(EFA)identified a three-component structure of assessment form creative and
innovation thinking with 35 items, together explained 61.757% of the total variance.
The components included (1) Personal characteristics consisted of 15 items, together
explained 52.570 % of the total component variance, (2) Process consisted of 10
items, together explained 5.539 % of the total component variance, and (3) Work
done consisted of 15 items, together explained 3.647 % of the total component
variance. Regarding the quality of the test, it was found that the content validity of
all items was value above .60 and the reliability was .973 (very good level). Thus, this
assessment form creative and innovation thinking appears to possess adequate
properties, resulting in an alternative tool that can be used in practice. The test can
reflect the level of creative and innovation thinking in terms of its component score
and total score.

Keywords: Assessment form, Creative thinking, Innovation coding thinking
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¥ 1 1 ya Y o

AL eI AaginuUsEliu 10C Ynde vinliddedaiuiiiiunaet 31w 37 U8 Anean
91U 8 1o
moudl ¢ deyavluvenguiedns nauimegaimuadutdniseulsaseuluanine

§ o o

wmansziuns dsindrinnuniiuiimsfinudsesdnuanyd fdsinusedusissufng
meulatgluseivnineinisAulia $1uau 324 au dlveidunwands (S 221 au
Soway 62.21) JUszAUNITAIIIUTIWAITIINGINITAILIN 521318 1-2 T (d1u7u 296 AU
Souaz 91.35)

o Y L3

HOUN 5 NaNISNAaRUTannadlosdunandud1nsuni1siasIes EFA Nsnadau

fomnandesdiu 1fudsiisndudesduiunsdouideyaluiingizid EFA iloBudu
Anudululavesnisimsesidade (Factorability) Fad 1) Anti-image correlation matrix
2) Bartlett’s test of sphericity ez 3) Measure of Sampling Adequacy (MSA) ey Kaiser-
Meyer-Olkin (KMO) (Hair et al, 2014; Yong & Pearce, 2013)

1. Antisimage correlation matrix tJu matrix AULUTUTIUS AT ERAURUS
FawaneAundu (inverse) fu Partial correlation matrix lnAndudszansvesusazniae
Ans1zat ArsTiAnnndn .70 msiesneilundsll nuiidudseanduesusasmiheiinsned
nnmiaelu Anti-image correlation matrix #AM1nATY 70 uagtiefiarsanarduuszdns
199 Correlation matrix liwuinfiguesiauysfifienduuseniainnin 80 Uadilad
Multicollinearity vl Matrix finuviangaudmsutinuniasiey EFA

2. Bartlett’s test of sphericity \Jumianfdmsunsiagou Correlation matrix
v09UsznTINTu Identity matrix &9 Identity matrix 1u18A27431 FauUsudazalald
Awduiudiunieldudassanduetneanysal Sdlsimanzaviinniing eyt EFA Wielin
wUsustaglumatrix Saruduiussuld vilfAenisdanduldtues nshesziluaded
Wu31 fiA1 Bartlett’s test of sphericity (Chi-square) 1u 10596.198 (df = 861), p-value
wnnd 01 Fadulumudennanded

3. Measure of Sampling Adequacy (MSA) wa Kaiser-Meyer-Olkin (KMO) tumsnsiaaeu
AaLiEaneveInguiiegns Iasfiasanaind KMO 1nnd1 50 wagan MSA fiduen
FuUszanSlunuIueses Anti-image correlation matrix 3A1unn37 .50 GRUIR G RRRIary
nauieEamIzan nsiaseiluaded wudt A KMO Wiy 964 uagAn MSA nen
ANLLUIMLENYBY anti-image correlation matrix SA1duUszansuanndn 50 Fuduly

ANUTDANAILTUDIFY
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aoufl 6 HaNSIATIZI EFA iiednsizesdussnoudiedisiavesussdun dndu
fnguszasAnsidevaniuadel Tnsnamsliases EFA

1. $nnueesrusznau (Factors) Aiwmnzay nsiasiedlutuneuil Tdidemany
$1u9u 45 To (Hiflen 10C 1 0.6) WA RS INUTEseRUsTneUTIvNzay TasRa1san
mﬂﬂ"mmLLUiﬂifsumaaﬂi’faﬁm’mﬁgwmﬁgﬂaﬁuwaimsaqﬁﬂizﬂauﬁuﬂ (Eigenvalues) fiiien
AN 1 LLam'ﬂmmLLﬂiﬂﬁauﬁJaﬁaﬁwmuﬁ?uﬁQﬂa%mséfwaqﬁﬂszﬂauﬁu’mm (Cornmunality)
fiflennnnin 40 Sdefanu S1uau 8 98 (Weil 2, 5,11, 12, 15,24, 26, 41) fifiAn Communality
fidesnin .40 3sneen antuthdemanufimieunatnosdlsenausnadanils vilile
3 p3AUsENBU 91N 37 Jarany eBuleauLUsUsIuveInasduszneusiuliiduiovas

61.757

Scree Plot

207

15—

10—

Eigenvalue

o0 S S—s

r 1 171~ 71117 7T 17T 7T T 7T 7T 7T 7T 7V 1 7T 1T T 7 7 0 7 7T 1T 7T 7T 07 7T 7 1
1 23 4 5 6 7 8 9101112131415 1617 181920212223 242526 2725 20 3031 3233 34 3536 37

Component Number

A7 1 Scree plot F1UIUVBIDIAYTTNBY (Factors) MLz a

2. Extraction methods Wag Factor loadings Bdamaiilgannduneu 1 unadn
3fUsENOUMILIE Principal component analysis villdAduUszansuaniauduiug
sywirdemauiufuusazesdusenau (Factor loadings) @ Factor loadings fitvianza
A138AI1ANIT .30 (Tabachnick & Fidell, 2014: unpaged) Mnnsiassadel wuin
Factor loadings vemndemnslunnesdszneuiidannndt 30 vianun uaznuirdideson
F1ununnndn 10 e Aluanadn Factor loadings Miitese uisngeglussdusznauunnnii

nil999AUsENOU (Cross-factor loadings) sluiaszvimenmsvuunuluduneusaly
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3. Rotation methods WagnssvyTonsdusznoy mevsuuny (ANl Factor
loadings Us1ngeagluasausznaulag iiesesdusznauiienan Cross-factor loadings wagyil
IﬁmsLLanaSﬁaga%’mwsﬁu (Tabachnick & Fidell, 2014: Unpaged) n1siasisviadeil
Tgn1smyuwnueieds Promax with Kaiser Normalization (:{Jun1suguunuwuu Oblique
rotation method) Wlevyuunuwds wuindidesnu $1ua 4 e Afas Cross-factor loadings
futadu 3 esdusznay 910 37 dofam amsneSutsanuLUTUTILYBIYNBIAUTENDY
sfuldiiu Sesaz 61.757 Inslussduszneudl 1 Usznaude dadiniu 21 e adune
auwlsUsuldifusosas 52.570 asduszneud 2 Useneudie ey 10 9o e5une
aunUsUTldidudenas 5.539 way esrusznauil 3 Ussneudie defa1u 6 9o a5une
AanuuUsuTiulmduiosay 3.647

nMstetessAlszneu Wltemuidemlnesuvesdemonlusdussnoutiug dil

03AUsENOUT 1 suAndNvuzyAna el yaradvimuadrenuiadlunisuin
wadlana1uuln IA1aela $9nUen-UoneevoInuleanIuAINaTe BaUTUALHANATA
wazAIansaineay slvansasadhmuneinuasuaneonldogamanyay

9AUENBUT 2 FunsEUILNT Mnefa nszuIuNsiAnvesyaraTioiuinyana
a'mﬂiﬂﬂ’wmmuLaﬂﬁ@u‘im%ﬂﬁmﬂﬂ'm%'smif NSHNAREINAL AunenenuaznTailonsyyin
paonundeunsunaziSeusadini o

29AUSYNOUT 3 FuraIIY Vineds ﬂ’J'liJiLLﬁzﬂ’J’liJL%E]Lﬁlmﬁuﬂ’]ﬁLﬁUIGW]’NﬂT]@JﬁWj’]
duafulviynraiianisiasundaddunaaiisassd senfiudgmifiuviads $35uftamilnl

uaznaInuaney uareausulunisiudsunlanige Aaule

anUTuNa

LUUUSL U NYE NS AR5 NETIALAETINwE NSRRI IANTTH AW INEINITAIUIN
dmfuindoussduiuisenfnvpouats fannduanneswandiniivieyaidanman
wazleUsunu afnesrUsenaunlenisIas1e EFA LU 3 esdUsenau 37 dediany
Funmnmvanaiesiionui Aanunsadaionveamndoinndt 60 waziarudes
weattudu 973 (szdufiann)

PMNANTIVENUIN WUUUTEUTN¥ENSANTES 9aTIALaYTIN¥ENSAMTNUIRNSIY
FInenseuan dmdutineuss sududsoudneineulans duuiAnves Jordanous
(2015) At sUsziiuanuAnaivassAdul fauiusiiAnanyana nsuIuns naeu

LAZANINLINADY LATAISAN®IUBY Husted, Gutierrez, Corona, Malo and Palou (2014)
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flfiunAnvemguinisamuresnuAnaiisassd (investment Theory of Creativity;
TO) FeUszneusnensUseidu 4 ssddsznou Tdun anud aladnisdn snvenistagn
wazandnuslagluldmugiunisaeuivuafidesiu omnsuaznisesnuuunidimnssy
danndeu lusziuUsyanes sauTennsAneves Oatwald, Askland and Williams (2011)
AldlunanisusziulAnniseenuuulesiidminefaiieaindinuresnisseiiu
ruARES IR seenu LA WU Rlusasdumeuiunnnety il SRnsuszdi

AUANEN BT YAAR ADAATOINULUIAAYEY Munandar (1992) 1ana1391 Aaudnway

1%
a =

Fea¥19assd Jananseenundunginssudeaiieassdiiniuainianufnadneassd
uaw Barbot wagame (2011) fuandlifiuihnnuAnassassdiatuandiutsznauyes
nszUILNsARYAENAM u39g<le wazanminadeniinszduliAndnenimdainsassddana
AanavziluiendnuwalianIzyuARaNIRIuNTEUILNIT wagHaU dAn15UsEIiuMY
N3EUIUNNT donRaesuLEIARYed Treffinger, et al (2002) lind1331 AnusURAveUYRIAg
sgaevmavesn1sussliululdlunslideyadounduuniniSeuliussaunanisisous
FaNAIY UALAIINANILIANIINANUNYIDINIBIYAAA UALTANITUTEITUAMUNATIY
d9nAABIAULLIANYDY Bedemer (1998) Tnatvnlrimrudifguasnuuinniinssuiunis
Tnelfimguainnszuiunisanudnaitassdlesadsarliamsanoafiuldanddans
aeuen Fitun1susfiudansgainuandndiisgafitinainnszuiunisadisesnun

wenandnsussidiulusuileldiuseiiugnnndt 1 aulumsussiiugunuuinnssy

Yalauaug
1. dauauurlunisimalddeluly
nsaunulunisdinasnnisuseiivlunsasia lown audnvuzyana
nsrurunsLagnarualFlunisussfiunasesnisilassnuvesiniFeutslul sy
vosddruasnislirzuuy sarlunisssdiuasnslidoyadoundy sasnadon

enunsUssiiunaliundniSeutazdunasesnaennaesiugvuuunisuseiduaiuan

1
a

4519a55A7 U
2. doiuauuzlun1sidvadedaly

Fruenadusnasyureneiasile (Test standardization) Msfinwassilldesu

A IsseIasdiofuamnsaraNuisdluseAUAReRn Fadunismenuludeiy

fiismedmiunisinedestenlflunsiod egrslsinu msfnwadiielumsmaasu

rulunesgiuvesasosiiofuaue LRy
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