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Abstract

This article presents the process of developing a Likert-scale instrument to measure
Thai students’ STEM identity. STEM identify can be defined as seeing oneself as a STEM person,
which plays a crucial role in students’ decision making to pursue higher education and choose
STEM-related careers. Theoretically, STEM identity comprises 3 components: being interested
in STEM, being recognized in STEM, and performing competency in STEM. We collected and
translated 14 items from the literature and then sent these items to three experts to check
construct validity. Subsequently, we gathered data from 160 secondary students to determine
reliability and conduct factor analysis. The results of data analysis revealed that the scale
measuring STEM identity consistn of 10 items (3 items measuring interest in STEM, 4 items
measuring recognition in STEM, and 3 items measuring performance in STEM). The reliability
values of each component were at 0.931, 0.933, and 0.899, respectively. Factors loading of
each component were at 0.862, 0.901, and 0.968, respectively. Moreover, the result of
confirmatory factor analysis indicated the significant fit between the model and the data at
the level of .05. (Chi-square = 30.610, df = 28, p-value = 0.3346, RMSEA = 0.024, CFl = 0.998,
and TLI = 0.997). Based on the additional analysis of the data with the students’ background,
that male students significantly had stronger STEM identity than female students and that
students with interest in STEM-related careers significantly had stronger STEM identity than
students with interest in careers not related to STEM. Future research would probably use this
instrument to measure and examine a change in students’ STEM identity.

Keywords: Measurement scale, STEM education, STEM identity
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msuiieeusu r 0.473 0.733 0.704 —
EER p  <.001 <.001 <.001 —
MIUERIANELSE T 0.451 0.733 0.768 0.798 —
AuELi p  <.001 < .001 <.001 < .001 —

6. yUNBIINVoYA

INNANITIATIZAV U ﬂmzQ’L%EJWT’]m'ﬁmiwﬁ%’a;ﬂaLﬁmamﬁam’maaudw el
mmmf&”]LLuﬂé’mé“ﬂwaimaaﬁﬂSwﬁﬁgﬁwé’aLLmﬂﬁmﬁuim”ﬁahi Tunsid AnzWleuldTs Mann-
Whitney dilenFeuiisui inSeumnedendnvaliuaivanininSeundg el uagluesiusznou
o wausingin dnSeuvelidndnualdiuasifuganindnSeundsegefideddy (p = 0.027)
TneinissuriednuaulaluazifuuaylduansmnuanansasuagiuunnnininGsundg weeedde
iy (p = 0.015 waz p = 0.026 MudV) uinsziufnu TnSsumelildiuiivensuannnininGeu
viegheilifediny (p = 0.083) fwm51efl 5 NamTIATETLaenndoeiuNanTITEves WNFVIA
Sanuzqs uazansy [6] iszyi thidsurefinnuauleluendnasfuinnnininGounds deenadumas

inSeurelidndnvaliuazduasnininGeundgs
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] = ~ v o v I3 i o o a
13799 5 ﬂ’ﬁLUSS‘ULVIEJ'U@maﬂﬂm@quagL(ﬂlﬁg'vnrmuﬂLﬁﬂuquLLaguﬂLﬁﬂuﬂﬂJﬂ

w df p
Sadnualduazdy (fauded 2) 3130.000 158 0.027
Awaulaluazii 3199.500 158 0.015
msfufivensuduazidiy 2989.000 158 0.083
NSLANIANEINTOR UL LAN 3135.000 158 0.026

YaNANNY LABLUSUMIBUTENINUNSIUNTTLAUTURANA NN Y UNISYUTUIEUAN YN
nouUmedsndnvalinuasfiuginindneutulsenfnwinousiu (p = 0.005) lnetdnSeudulseudng
poularsilmnuaulaluazidiy Tonansanuaiuisasuasify waziduneaususiuasiiuuinnii

v
o a Y = o w

tnFeutulseuAnwneunusgiituddgy (p = 0.005, < 0.001, waz < 0.001 AIUAIFU) FHINIT

' o
a = (R =2

fi 6 amsemesiteadumsed hisuiuieninwnoulaeduuidnulumunsdoud
Wuanity TnsanginFeuiinanlsafeuludmindedniuasfmiadmu fedu dndou
Fusesfnneutmemaiiidsndnuaifuanduganinindoutussenfnuneusuiigilildfng
Tuwnunsdouilenizianzasa wiilssantndeuilidoyalunisimunedessiondsiiinanms
iFenogsdimsianzas naminsgiiasuiudeddsummaaeulnsnuideluouan

A9 6 NSKSeUBUS AN walsUaRRYsEnIaNSsutulseuAnwnauduiunaulaie

W df p
Sadnwalsnuazifiy (Faded 2) 2216.000 158 0.005
Anuaulaluazify 2222.500 158 0.005
msfuivensusuasdy 1950.500 158 < 0.001
mnmmmmmmaaﬁmazLﬁu 2025.000 158 < 0.001

MndmevvesinGouisfuodninuesauls ausddouldduuninoudlidoya
oonidu 3 nau Tnenguil 1 Aenduilauleonnitlifedesiuvasidu 01f s e tnfes uas
tingsha ngui 2 Aenguilavlaednilieadesazifinunsdiu 09 wing Fuaunmd neruna wasinduns
waznguil 3 AonguiialeeIniiAetesiuanifulnenss 01i Amns 1nTAne dhannmand uas
tiuTUsunsy siifow3oufieudeis Kruskal-wallis 1 dnFeuusasnduiisndnuaifuasifu
fusnsrsfuvdelsl madnngd thidsuudasnguiidndnuniduasduuansatu (p < 0.001) Vidluud
yesmuaulaluaziiu (p = 0.011) MsLARIAMLELNSARUARLAL (o = 0.004) warmssdufiveusu
fuazifia (p < 0.001) Faansnedi 7

015a15399UA:UIANSSY AAVUAISTIAAVIASVINWUKIUAS
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P = =~ v v v I3 P o A N A 9 I 9
AN 7 ﬂ']ﬁL‘LJﬁEJqUL‘V]HU@maﬂUm@r]uagLfﬂlﬁgw:}’]\iuﬂLi&]uwwﬂquﬁuiﬁlsluaqﬂjwLﬂﬂ?ﬂuﬂ%meiuﬁgﬂ‘U

Fumnsinaiu
Statistics df o)
Sadnualduaziiy (Fowded 2) 16.519 3 < .001
AmaulaluazLau 11.133 3 0.011
mMadufiveusuiuaziiv 17.630 3 < 0.001
AMIUERIAUALTOAUALLAL 13.447 3 0.004

Pnanuuanasluivessndnvaifuazdy avaulluazdy maduiivensuduasdiy wavnns
wARIANUENINsadUAT LTI NsUSEUTBURETS Tukey Wawedn mnauansamaiidiulng
Lﬁ@%uizijaﬁﬂl,%'auﬂfcjmﬁ 1 ﬁuﬁmﬁaumjmﬁ 2 (p = 0.014, p = 0.047, p = 0.193, p = 0.010
ANAIFU) LLﬁ%i%WjNﬁﬂL%EJUﬂEjMﬁ 1 ﬁuﬁﬂﬁ'aumjmﬁ 3 (p = 0.004, p = 0.009, p = 0.004, p < 0.001
muadu) TneniFoungui 2 uaztnFeundud 3 lifinvausnssiuegeiifuddy (o = 0513,

g

p = 0.491, p = 0.141, p = 0.309 AWAWU) WanTIATIEHldldiisaAsuduIn nMsiiviellddon

SnwalduaziududadenidnsnalvinSsuaulavdeldaulaendninedesivaziy mndadudu

e nsesdlefinazdiBeuinuiuluasiianunsaindndnvaliuazfuvesinSeuldegidede

7. unagUuazdatauauue

v

Tumsianeiedtendsd ﬂngLszJauiﬁﬁﬂmmauLLmﬁmﬁmﬁ'UéJméJﬂmiﬁmazLﬁm Gl
unumddgsenisanaulavesinEeuludenfnuirenasussnevindnauaziin Inedndnwainu
aufiudl 3 asfUszneu Feszneumenuaulaluazifiy nsduiiseususuaziiin waznsuansen
awnsod ey venand ﬂmzﬁﬁauéﬂé’ﬁ@umLﬂéaﬂﬁafﬂﬁmé’ﬂwaﬁmazLﬁmaﬂﬁﬂSau Fadu
LUV UILU LIRS EUUsEEiuAn 11 S8 wuvsesuniUseneusetasa 11 9o fananuan
Tnedendajdndnuvaliuazidulaenss uazdn 10 dexjsiausazesdusznauvesdndnuaifuayiiy
(Auaulaluasifiu 3 9o, maduiivensusuaziia ¢ 9o, waznisuansruansasuazsia 3 o)
A3 UnN1sAnY wazdnidoannsathuuvasuawdliflunsisoiefnumuasiaundndnvalauas

wuvasinSeusaldle
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