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Guidelines for Enhancing Graduate Students’ Educational Research Competency

in Digital Age: Application of Adaptive Design Approach
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Abstract

As suggested by its name, the educational research competency in digital age (ERCDA) is a combination of educational
research competency and digital competency. Many instruments have been developed to measure these competencies; however, they
measure each set of competencies separately. Such measurements not only yield a lengthy list of questions, but also ignore the
multidimensionality nature of ERCDA. This study, therefore, aims to 1) develop a measurement model and instrument to measure
graduate students’ ERCDA using the concepts of multidimensional-within-items and adaptive design to overcome the lengthy question-
naire issue, 2) to compare ERCDA of graduate students with different research backgrounds, and 3) to develop guidelines for enhancing
graduate students’ ERCDA using the concept of adaptive design approach. Participants in this study were 775 educational graduate
students (n, = 360, n, = 415). All data were collected by means of the adaptive survey on www.shinyApps.io, using mirtCAT package in
R and applying codes from Piromsombat (2019). The key findings were as follows:

1) The multidimensional-within-items measurement model of ERCDA acceptably fit the empirical data (X* (90, N = 360) =
95.93, p = .03, DIC = 23143.03, BIC = 23656.06). The factor loadings of research competency indicators ranged between .14-.45, while
those of digital competency indicators ranged between .02- .59

2) The sample graduate students with different majors had significantly different levels of ERCDA (F (18, 758) = 17.76, p <
.001, npzz .30). They also showed significantly different levels in all subdimensions of ERCDA (I’]p2 =.02-.19, sz =.01-.18). Specifically,
graduate students majoring in research methodology had higher levels of research competency, access, and manage dimensions of
digital competency than those majoring in educational technology and other fields. Unexpectedly, all students had very low levels of
affective dimension of research competency.

3) Guidelines for enhancing the graduate students’ ERCDA include, for example, (1) enhancing the affective dimension of
research competency for all students regardless of their fields, (2) helping students from other fields (neither research methodology nor
educational technology) to improve research competencies and digital competencies in all dimensions by include research and tech-
nology courses in their program, and (3) the adaptive treatment concept can also be used to design courses and learning experiences
that satisfy graduate students’ needs in ERCDA.
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#1878 Linear transformation Usgnaudie 3 duseuvdn fe ulasamnsifiwes (A1ANeI0) 109
Yo uazvasinunnueT T zsildinvayaueafieg e 6 nguangULUUAzIIY
Undluifuazuunanasgiu duidisunmaiwesvestesauiilulieguuanaieafurodin
saulugUuuuazuuuasgulnganNsLUUIE LA kazulasansdinesvosadinumialuf
Usuiiguualainjuuuuaziuuunasgiuluiusuunzuuuund (Guo, Rudner, & Talento-Miller,
2009)

2.3 Mafiugayasie

MnilywiAsatuunanies concerto §3deTufureyaidelnnisdsauuuuiy
WNEAEABURABTHIY www.shinyApps.io 71a51990 mirtCAT R package waWamuilag WA

Asudaudd (2562)
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(9 3 & & o ¥ a o ' a
AURUINIUA SQﬂLﬂlJLlJUﬂ'J'l‘ilall uaylddamsunsitangvinadisunis

Next Aay Aanuidalumuws iy

mamanwsmmmnmuﬁnsmmamm’tumm ammuaaumuﬁ

3. mlaneivaya

Iiaszsinunmueaiasileddeiuanunsadilasaing amnsfimessnaduunuas
ALEINTIBTaRIBAIERANLLIARIAaNg B n1IRaUANeadeULUUNTARUszNauTABNS
'3LﬂswﬁaqﬁﬂixﬂauL%aﬁué’uLwawﬁﬁmﬂwﬁ}aﬁwmm SuguaInnIgv multiple imputation 5
sou Tngladmauiildnniignouuiasauneuinairadu distibution Azuuuvesaus Yudugwily
n13 impute uwileveyad 1§91nn13 impute $1uau5 Yadsnan lUinmeiesauszneudedusy
soly wazidosanuadegndlunimesedssiuiu 360 au luveyafifinimaunureyagame
pouran luvnefilunansiadaudureustanniiilinisussnmnmsfinesde ML vie
A3n158u 9 fily ML Wugudslumanzay nsiaseifitulylunuiseie Bayesian approach
FawnzAunsimTent SEM Tunsdlfia small sample size 171131 (McNeish, 2016)
seazdl 2 nsTauaziUSeuiisuaussouznisisenianisinulugeddavesisoulussdu
Jadindnuniiflgiindsdrunnsidosneiu

1. 7981973

U819 T I Baned miun1siieseilunanguinIne vaLe I e AR ULUY

Multidimensional Graded Response Model Aa5la@981979808191U0e 500 Auiang, Wang, &

I [
LY 1Y 2 [ [

Weiss, 2016) aatiu Tuaddeliiveinunduiuiied193de 500 au idudiFeuluszaud3gaiin
Yoway 60 wazUIyaenissay 40 udazsziunsAnwnenduaunguavivliun Finerns
Wensfnwmiolndifes Sesay 40 waluladnis@nwwselndifes Sevaz30 wavanuivdy o Jou
8y 30 mudWU wagshnsidendedaifeinzasiaiaslalianusmielunsnouuuunusiou

Shiny web application
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2. mafuTusmeya
fAdeiiurayaivelnenisdrnanuuliumanefeaoufinnodiiu www.shinyApps.io fi
#379910 MIrtCAT R package wazwaulag Ygnsl Asudaudh (2562)

3. mlaneivaya

Ainseiveyagindwesinegiidedeadfidmesan uarlinsgiiuTouiovanssous
n9idmansAnelugandavesifeulussdusadindnuniifgindansidednatu lnelyads
971999A9N1TILATI¥Y ALY TUTIULUUNY, (MANOVA) Uagdias1esininuulsusiuniasen
(ANOVA)

aa v [ =

srezil 3 MIRAUIMUIMIINISIETIETIENTIAUN1TIdEN1NsAne lug AR ad MU iS ey

v W a =

TAUUMNAANEIANLULIAANTITIDALUULUUUTULANNS

[ |
v o = =

Tunoun1sandunisidelusseed 3 Ao dna1sauman1sITeq lansvesd 2
wazNITFUN WAl NI AUIAIN T AT IV U NgATUarN1TARUIVITen1sAnuluseay

=

Jaudinfn w1119 nkuUkLININISIESHas19ausIaueNTIenan1sAnu lugar Iad mSug S ey

sgauludindne InglvuuiAnn1sinnszinuuulsuimaig (adaptive treatment) (Kidwell, 2015;

Ktsanes, 2017)

NN

1. TumansinuasialasiianaussauznsisenannsanelugandviavesfGeulusziu
UaainANEINULUIAANITONUUULUUUTULINNE

LmansinaussaugnsITenamsanuilugaidviauuunviinely - v oAty
(multidimensional within-items model) wuin nafinuaenndasiuroyaidsussdnvosislud
HudrAgneada X* (90, N = 360) = 95.93, p = .03, DIC = 23143.03 , BIC = 23656.06 AT
asnUsznouvesiaUst ulifveseussousmsive AueR il 10glur29 .19 - 40 (10 =<R? =< 37) ¢
ovnieaAn 14 - 30( .10 =<R? =< 41) wawdnuinmesemaaninga 21- 45 (.12 =<R? =< 33) fnidlu
fifvosanssougA 3via Aun1sifsdianiminesnuseneuey Ty 17- 59 nsussidiu 07 - 28 N3
UIMNIEANTT 02-.58 MTyTaNIT 02- 24 Msa¥assn 44- 54 wagnsdnsodoans 37 - 48 (.10

=<R? =< 41) mMUNTN 3
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QAN sEm U .01
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(F (18, 758) = 17.76, p < .001) wazivuindvdwasgluszdugs (N, = .30) daniSeuniingindsi
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SEAUNISANYT TUTNANYY ANUNINUITUNITININENTNUS USEaunIsainIsYinI8uenNtuniaan
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(Y aa v [J
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Y
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TndiAsanazavimeu 9 TumuNsUTEEULAENITUSINTIANTANSAUNANSITY HLSua1vIvIs
INeINTIVNIAENBMIBLNALATaLTIauLAIAalLLANA1t a1 Imalulagn1sAnwInS o lnALA e
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PAIAIUNITIFYANGUY

HAN1TAATIENAINMUTUTIUNY

AaLkUs Hotelling' s ,
L4 F p Ny AULANAY
wWssumeu Trace

sEAUNSANY (level) 01 51 87 01 laifidedAuneana

197391 (major) 84 17.76%* <.001 30 AdedAeyN19ans
ﬁuu‘dmﬂm (year) .04 91 57 02 laifledAuneana
AN (proc) .09 98 51 02 laifidedrAyneana
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major*exper .05 1.09 36 03 laifiedAuneana

Box’s M test (F(450, 13235) = 851.54, p < .001)
fauusilFauiou  aussaus F df p N2 W2
3 COG  24.11% 2 <.001 11 0.10
aa a o *

D) A s AFF 20.20 2 <.001 09 0.08

L SKL 33.76* 2 <.001 15 0.14

nsAnyEElnaifes ACC 45.95* 2 <.001 19 0.18

EVA 8.07* 2 <.001 .04 0.03
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L4 p Ny AULANAS
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3) @YU COM  20.23* 2 <.001 09 0.08
NaN1SAATIZIRANULUSUTIUNN LAY
vl F p N2 nansiSeuiisuseg
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1.000
800 M
600 m
400 O.\ e
200 ..'o ..... 0}
.000
A oyeymindin e e Usedu Uiwsysonmaassedomns e AV mjj;“
e FFunsAnY 848 734 783 539 493 309 476 220 537 788  .429 .549
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