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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 méasurement 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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Ktsanes, 2017)
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UIMNIEANTT 02-.58 MTyTaNIT 02- 24 Msa¥assn 44- 54 wagnsdnsodoans 37 - 48 (.10

=<R? =< 41) mMUNTN 3

57



¢ wnmansiduaivaussausnsITennsinulugafdviadmiulSeussduingafnw: maszenduwnfaniseenuuuiuudiuming ¢

AN 3 HANIATIVEDUAILATUTIATIATIVOIULAANITINANTIOULAITITYNNITANE

lugaidianisn1sinsesiosnUsenaulisgusuluunvEaniegluven

a ] v v

2. HansWTEULIBUENITAULNITIABNINTSAN B IUEARINava LT auNilinasnIuns

o

ARYLANAINY

2.1) §ispusgautadinAnwndavnivaiuiinnnesaeisveanyiiulsaussaug

'
a A

N
QAN sEm U .01

N13778n19n15A nwalug AR aunna1an uaeg 190 deaAyniea

(F (18, 758) = 17.76, p < .001) mazivuindvEwasgluszdugs (N, = .30) dudieuniingfindsiny

=

SEAUNISANET TUTRAANYY ANUNINUNTUAISTININENTNUS USEaun1sainiIsyindfguentniaan

WMeINUS wag BYSNaTWITENINEMINAUNINEWUINY AetudiinmesaRdevemnyills

'
v o w a

aussauzNNTemIMmsAnwiluerfdviawansaiuegsliidedAynisadnnseau .01

(Y aa v [J

2.2) WawFguiisunyanlsaussaugn1sidenianisdnulugandiadiuunniy

a1vIvInudn fissundanndvssiuliaussougauandygyn onsualnuian inweanuaanse
N1969109 115U T U NISUTNITTANIT NITYTWINIT N19AT 194550 Uaeg

|
aa a

N3 Asad oasuans et ued NI Ted1AyYN19ad An ey .05 Juurndninasy lusedu
unans (N2 = .02-.19, W.? = .01-.18)

2.3) {138ua19135IneN19Iden1s@nwvselndiAes arvunalulagnis@nwinie

Inalfs wagav1IvauY daussausnsideniensfnyilugafdvagiyd 9 AU unnseiuegndl

58



¢ auifesh uiungast ggal Asudandh wae glua Joendiy ¢

dedAgneadfnseau .01 dvundnsnaluszduliunaisdiauin (05 =< N2 =< .31) dunanis

Wiguigusenmeaada Tamhane’s T2 1518au190n Al

£
1 Y 1A

2.3.1) mam‘inﬁa‘uL‘ﬁwawmiuﬁaamiauﬁ%’slLmaxmwuLﬁuiﬂiuﬁﬂmuﬁmﬁu

a

B {ISEUANVNYITININTIENSANYIVTENALALY Jaussaurideauandynyn onsualaauidn

T T

= v o

uagyinveANaIse gandanvmaluladnis@nwivselndiAeiara1unou 9 wagklseua1vn

waluladmsnwvielndifsslanssauyide ganianvivdu q sgrsdifoddymsadiafiseiu 05

[
= 1

2.3.2) nan1sileuiigusealudfvesaussousidavawsasAiuinudn fiseu

[

Y

41973138 IMeINTITeNsAnwIvselnalfssdanssausAdIagendnavimalulagnisfnuivse
TndiAsanazavimeu 9 TumunsUTEULaENITUSMNSIANTANSARNANSITY FlSeua1vIvnis
INYINTIVNTAENBMTBINALATaLTIauLAITAalL ANt Ua1vImalulagn1sAnwInS o lnaLA e

WAgaN AUV 9 TUMUNSRNEUAENITYTANNMTANSAUMANITIAY Wavkiseuavmalulad

aada

N13ANYINITelNALAElaNsTIUEATNAFINTIIAIVIIVITTINGINTITEN15ANwIMTBlnA LAY

v o

awmﬁmau G]I‘LJ@’]Uﬂ’]ﬁﬁ‘i’Nﬁﬁ‘iﬂ LLﬁ”ﬂ’]imﬂ@@ﬁ@ﬁ’]iﬂ’?‘iﬁumﬁﬂ’ﬁ’mEJ pEn9ilY wé’zymaaﬁa

=

pmd)}

2R .05 a3 WiguguaussaugmMITenansanyilugafdviavediseuseaudadinfnuy
DINAUNTIFeTY agUlanunn3192 waznn 4
M99 2 KA BB UANTIAUENTITENINSAN wlue ARITIaURa s suTEA U udinAnwINlnd

Y

PAIAIUNITIFYANGUY

HAN1TAATIENAINMUTUTIUNY

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

seeunsAnY (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
Uszaunsaia (exper) .02 1.02 42 02 laifidedAyneana
major*level .08 1.60 06 .04 laifiedAuneana
major*year .09 94 58 02 laifiedAgunneana
major*proc 25 131 .06 03 laifidedAneana
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

59



¢ wnmansiduaivaussausnsITennsinulugafdviadmiulSeussduingafnw: maszenduwnfaniseenuuuiuudiuming ¢

HAN1TAATIENAIANMUTUTIUNY

fauus Hotelling' s ,
L4 p Ny AULANAS
wWsguey Trace
2) waluladns@ne MAN 3.64* 2 03 02 0.01
Wolndiaeg INT 3.73* 2 .02 .02 0.01
o CRE 5.69* 2 <001 03 0.02
3) @YU COM  20.23* 2 <.001 09 0.08
NaN1SAATIZIRANULUSUTIUNN LAY
vl F p N2 nansiSsuiiisusieg
aRdayan (COG) 5477 <.001 21 34> welum, 3u 9
ANSEN (AFF) 66.11 < .001 24 o> wmalu, B4 9
vinwy (SKL) 93.24 <.001 31 W > nalus, DU 9 |
NN5LNDe (ACC) 7825  <.001 28 | AWym > Bu 9/ nalut > 8w 9
n5UsEAU (EVA) 34.87 <.001 14 e >malu, B4 9
NSUSMSINNIS (MAN)  10.09 <.001 .05 W > AL, B 9
A15YTINTT (INT) 12.22 < .001 .06 Wer > U
ﬂﬂia%qua§sﬁ (CRE) 15.81 < .001 07 wiAlus > 3987, Bu 9 |
n1sAnfedeaEns (COM)  50.27 <.001 20 wAly > 3989,04 9/ 94 > By
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
—— = waluladnis@nwm 656 433 560 629 222 167 406 421 .648 550 416 .460
e Qrrnn mmﬁun 460 .244 245 126 179 135 291 126 262 316 .186 .230
—— 1 705 540 .595 454 352 232 413 242 492 614 364 447

=

MW 4 ARRYYRIENTIIUENTIIEMINSAnY lugARIiave sl seusERUTMTInAn

FULUNAINEIVIIVN

3. WUININITLETUAT19AUTTAULNN5IBN1NsAne lug AR v ad U ITeusEay

UMARRNYININWUIAANITIBNRUUUUUSULNNNE

o

WIMaEsHaIaNsIaUEMTIdENaMsAnw lugARIad mIUL

v Y

QivdsPunTIdeseiuiilonlagasudsil
1) {iS8unnnauanuInnaslasumsiasuasaussouen1sIdennsAnwlugaRdvianiy

[
o oA L3

aussaugIdeiuwensualruianduduiunsn waziiSeuavidu 9 uenwileanaiundvdnunis

60



¢ auifesh uiungast ggal Asudandh wae glua Joendiy ¢

[

FunaznaluladnisAneIAIstAs UNISESUAS 19aNSTaUs LR VDIANSIOUSITUhaTANTTOUL

Advialunndue

Y A

2) {43

[ U

BUNA NANVIATUTTEAITEASTUNITLATUAT19aUITOULATH AR 1UN1TLU 1D

NFATNATIALATNITADATNOULAININAILEN 3 AUTLURD ABNITUTEEY USUNTINNTT YTUINTT

LY

dwsuiSounguanvivimalulagnsfnumiaislasunisasuassanssausfdviasnunsussiu

UIMIIANTT YIUINIINOU WeInuaIedn 3 Auiivae

a v

3) gisswisluszavUiyalnwasUsygenmistasunisasuasisanssousAivianiunis

[
Y

Uszilu nsuImsdanisuagnisadeassanslutuaddygn ersualanuidnuagiinyealnuaiinse

'
= =

WudAunsnaumeaussaugsudu q Ninde

v

4) aussaurIdouazaussausAIiaveInqun dusraunisaln1svinideueninie 310

Inenfinusaenimnguitlidvssaunisaldaiuaisilinysraunisallunsviidelvivg S ousening

aa o

ASANEN AL NTULNDLES UAS 19N IEUTIOUL NIV WAL AUTOULA IV A

Nallwrfangui narunsathunlylunisiavanansnisiseunisaeulivanzauiug s ouly

v vV

seauluTindnwNdgindwun1sidewanAeiunfe N133RNTEYIM3eNIIUNINUIILUUUTULMLNE

anUsema

(% L]

laean1sinuaziaTasiiadnaussauznisidenienisinulugafdnavesdiseuluszau
UnudinfnyinuiulfaniIseanLuuLUUUTUmNNE

LumansinaussausNIsIdenanisangluganIasuunyifnieluveaiudsenausiy

Y = Ul

AIUIVANUANTIOULNNTIVG 3 FIUSTRALANUANTIOULAING 6 FIUT DIMIIITNANITIATIZNAIIUAT

o w

Falassasaonuda luwansindenndeiiuveyaidaussinvegslifided Agneadffinig winanis

<

W luaan 1sinwazia eela Tnaussougn1sIden1en1sAnyilugafdiave sl s oulusedu

9

[
[y

JaudadEnuAlrasaueaniIdenafunazauisainlulvusslewmilaned

o

¥ a a

1) TULAANITIAFUTTAULNITIVYT ANUANTTOULITEY HIUITNT 3 67 Ao @Rty 815ual

g

1% (% [
[ v

AN anuazinweat@nnse dandmdnesadszneulluiianadsidunaifie 1un1sunis
asauwmenTIdedaumtnaudAguInNgediudn 5 Tunmdedulsenauniy 15Uy N3

UIMTIANTT N1TYITUINTT N1TATETIARD kagN1TaaTaUmMANITINY daumtnaudfgy

[
Y

Inafesiu deiulunsinaussaugn1sideY AuausIaueIdevediseualsinisa I minsewing

[ [ I
v Y

JUANSLNDNUDN 5 TUNMADN D IANITATLIUALLUUS LA UALSTOULTANULUUE LN D 9T

' ¥ [
aa v aa o A o

2) lUnaNTINENTIAULNNTIVYT AMUANTIOULAINANTRIUT 6 Muavwualy 3 Tu Aoty

afleyan 01sualnuian wagvinweanudnghianivinesauszneululufiamafeiuwuiu

o

Y 1

NAAD FIUITAIUNITAT NATIALAZNITANADA DA TANTAUMANITITeslutuaAtyy) ansual

61



¢ wnmansiduaivaussausnsITennsinulugafdviadmiulSeussduingafnw: maszenduwnfaniseenuuuiuudiuming ¢

=

ANU3AN uagrinwranudungiumdnanudidggndndn 4 Mudinmae aaiuvelinisiiuin
AZLUUTEAUANTIOUZAIVAN AU NN BT UAITHINT0WUITNTENINFAIUITAUNTAT 9 TTA
LAYNITAAMDE BANTANTAUNANITITEAUAIUDU 9 BN 4 AIUTIUGD NISHAIUIINIAaNITIALAY

IRl inaussaugNITennsfnuiugandviaveiseuluseauiudindnulaglyuuiAnlues

P |

nsnevawsedeuLuunliangluvemauiiodnlunisuszendlymansnsiuinnalug Al

'
U aa v

wasrnaseslioddeanuuuliveauuiazveaunsainAnanyuroIng i mIne Nl a Ny

[

sysumfdunuunndfseninsaussauznidowazaussousfdviaunulinanisinuasiasesdon

wuuinffidnvauziuendfledin s innudnuaeiiunydfdesinuendiuiudadaudeiu

' £%
= v w1 v Ao

anauluaswasgudnuaeiagindinan nanlainmuddediidnlunsduasuemansaunis

<

TouazUseiliunaniun1sIdelagdnan1snsivaauaunInlinan1sInwaz iAol oTnduvayali

Uszdn¥sesiuedadmau faidnan1sinsiziasausenauiedudunuuniindatatAnaaaus

aac 1

NIINANISIASIZITR9AUTEND UL IS UTULUULENARNA1L kan1SanlvlunaniIsian aduluals

' !
£ = aaa

AT ANIZANEDAT LA AINNITNAFDULN 89981 UREIF DAL 95ITUA LA VANA LD LIS 1D
AuANYUENfoINsTanIgIdaudurs unTanuduiussenIsldnglunndesiiiselsuas

i dumsnausznevlunsdenllumanisinuazpsodeidenlinesumnsandenndeiu

= o [

nan1siUIBULiBUaNsIAULNIIdeNN1sAne lug AR ave s I sunilgivdeniunis

o

ARYLANFAINY

[YRY) a =

HANTIATIZVVBLANUT) HiSsuszaulndinfnwaiufnweansuazaimansilaussous

Y

nmdemansinelugafdviaRdewioiu 45 WieRasaunluliivesaussaugnsides wud fiseudl

au390UL YR8 INNAUTIOULAABEITALAU (M = .61, .36) nan1sAnwRTUsylevilduaeng

v a aa v a

wnszagioulivI I laussaugideaalilanunennuinezdaussoussundvadauluaie

a Y]

wauely TurusiidagUuiivaussausideuazaussausAdviaduanssauendniivisliumains
lngamzazuarinidesunisdnwivssavanudnivlunsiaulunadissfiiauninvesenns

UseimAvdnazvadlan @Unauarisn1sanIn1sAne Nsensae AnwIsn1S, 2561) A9UN1TNEN

[y

Tunmsfnwilusedvanufnuasndntudindunisfnyibiaiunsasenluvmnunagaianuident

'
=

AN MLazdnumsensinwlatuindudeseusudsdouasuassuasiauniseulidaussouy

9 9
(%
Y

PIANUNITIELAEAUNALULATRIVAlUSEAUN I NALREIAUY

HANITIATIENVRYANUT HIT8UNTa1v IR udnyi L Usaussaugn1sIen19anIAny

lugaidviaunndsiuegrelideddgyneatativuindnsnasgluseiugs uaslaussougauanlyan

9130AIANF AN YINBEANAINNTA NITLYIRE NTUTELTU N1TUTUITTANIS ATYTUINIT NS

62



¢ auifesh uiungast ggal Asudandh wae glua Joendiy ¢

[y 1 = a a

a319a33n Waznsindedeasunndeiuegiidddynisatiansedu .05 dvwndnsnasglusediu

L v 1 a

Uunane nansITeditnina1vInddnsnaseaussousnsIdennsanuluganidviavesiseu

waziflofinnsanaseazidoninuingSouaviniBinemidenisinumielndifesdaussous
Feganiiavunaluladnisdnwivielndifssuazaivivndu q luvaeiiSouavimalulad
msfnwvdelndifeeffianssauznsiden ganinanindu q wazdFouaiviviTine1nnside
nsfnwvselndiAssliaussausidaliwanasduaininalulagnis@nwivselnaifesusgndy

A19739719U 9 MUNEANUIEITEUAIVIIYIDY 9 LTAUTIOULNINWANTIOULIT Uae AuUTIOUL

EZ =

AdvarInInavideuavavinalulagnisfnwiegnednau awnsaesuielaingseuaiviivduy o

'
a ¥ % =

TWFUMIENANANTNYIUINTIVINWIIBRazIv I umAlulagansdumanisAnwiviviay /i

a

s eulidlenaladfeusigednislunianguiuazninuURiAgnumansaeen1uaangn?

YY)

UBNIMNUUTINUANUUANFANYBIANTTOULITYTENINEIS BUANUIFe AU e uavinaluladgnnis

'
=) e

Anw anansaesuieliwuiuindseuavinalulagnsfnwiseuiviidenseilnalAganysnnnis

[y o A

WwrtUIT U IndaussauzITeNenIi nan1sanweanaiduansaumadasunTUseleviisenis

o

UFUUTIMaNaNTHaEnN1500NkuUNIT38UN5aaUlAUaIYIAYIAe 9 vasAMeAnYIAmEnsLaZAT

mansiielisouiilanalafnwiddniasiinnissgusniaseunauilauwilangndeadvinue

Y

ANUTINEITUMERSAUNTIToLaE A luladRaYa L dustin e

vosfnlunsiide
dusulunmAdeifiteeenuuumaidelitaansiaussuunmadsauuulfumnglngly
ponfiune fuLLan oSl concerto duduunantlesunisdsravayaooulavifivanzduiunisia
uazUssdunuuiumanefealaild suanadouesaunsnanewmiiouunantesnisdrsiaveyaniiu
szuueeulaindnesay Google %38 SurveyMonkey fauguruvoslssumietinianunanrosy
fLfuuvasvesmauanidguiouiisatunislaauuasineinsiiieavestuunannosudedaiilal

v LY

wnifn Taslanzedddulssnalnedslinefinifeinssduilounanresudng Tudunou
nswaunlusmAseinadgmmanadagiunissessuneilne anuldiaiosvewnanesud
neffudgalifilindunismageunuy PolyCAT node Midluilandundnuesnsdisauuuiiumng
wldannsnillufureyaaield 3T avisuuuimuarinistauissuunisdinadae
MIrtCAT R package (Chalmers, 2012) #ifianuiadesuinn3neny www.shinyApps.io ias1auas

Woulag vgnsl Asudaudd (2562)

63



¢ wnmansiduaivaussausnsITennsinulugafdviadmiulSeussduingafnw: maszenduwnfaniseenuuuiuudiuming ¢

VLEUBRE

vawdusnulunsiwansiselulausslewd

1) faziuadsfioTdululrudes@nusanbenlsunsudiiisavosio mirtCAT R
package Wag Shiny web application fi5095U R 3.5.3 “'ﬁyulﬂ ag Rstudio LLaxﬂdmLﬂmmaﬁ%
Anwlidmaunewhlulyny

2) mytasediodelilvldmsiniisensafieaudnrsingieginuinisvediseunnay

'
a =

PanavazAnwiiieliannsainanssaurfeveiGouldesaiussansnmuas liinging
fanundoudmiunsinidelugafdvianely

3) Maftagiuumamaesuadaussournifonensfnelugeddvalulvenulifens
daszansiiudeddsuamsuionnaemeadanlunstuedouniamuam dussedundngnsd

AsaesrylmvIdenangasfiiuaussousnsideduivmen seivenasdaeunisdnassiudu

'
[y [ =

natasuliiaunasenInnangul MAYHUR warliaudidyiunisdnnisaeuiliangauiungy

a

ALSeunigindaiiunsidesiiesiu uenannduagidunisinunesatiuay Ui ugenmLes asauls
szuuwaluladansaumawaznsieansiingveInunsiniideme

Yarauanuzlun1svinddessll

v 1

1) UnI8a1U1509I 98N UA298193 3 N A NWAILN19T1d9ANFA 19N UL aMSI9daUAL Ll

aa o a

wUswdswredunansinaussauensidelugafdviauuunydaneluvemaiudng
2) TnIduau3avind e e uITEUUNISA1 TR UUUT UM E e deARUR LA BT UL

wnanvasunIeszuudu 9 Wannsawidngusneuldegeasounqu wagausalialsaune
nanndedudsgloviinniigananisiaunaussousn1sIden1ensanyilugandviavesiseuid
NUVAIUANFNSAY

a

3) #n3danansninIdeinafinuaNTIauE NI INSANYI UL ARRYTIAYR I T E U

Y

naauanssnulagluiidnnsevinion 1 sun TR UUUSUMNIE (adaptive interventions) #38na

Ep/lémﬁﬂﬂﬁzﬁﬂl,muﬂ%%L‘Vims (adaptive treatment strategies)
AnAnIsUUIENA

a

FAglAsvonsuveunsEAMe1A15Y A3, YRy Asudauth a1ans1a1sd as.giua Jeealy

£2f

sufsranasdusedmdngnsanyinisineinmsisensanvmavinuiildeusudeaeu Uszamin
Anud Medndiumnuaznianaesqua to1leld 1uilusnwinaennisiise ua. ns.Us1Ine
a2550ual5lod 019138 ns.ndug ASiAdeu uar sa. a3 uded awsu Auanndugymsinund
ATIRABUANNNATEIBIY SA. As.msnua 1n5ITRTAN nsenandlaus Lz LLIMINIIER AT

=

aussougMITeNNsAnulugafdnaveriseussAuTugnane) LagranIIuvaUNTEAM 7. A3,

[ L3 a <y

pussmd Aglgeduansd Alawaasuidunssunisatsusnuminenaouazliauuziilu

64



¢ auifesh uiungast ggal Asudandh wae glua Joendiy ¢

Uselolsion1siWeuing inus veveunseAn 819136 A3.334M3 Nlana uA. As.asesau anasny
5A. AT.WHRg a9ATIU wWAsgIaensaluvInedy we. as.desal uil i Inedesvdy
Aunamys AUl nuuiy wazdasiafings e ivdnynviudlfiuandeaazinailunsg
Usgrduiusniafur oy antaauiun iussuveeulay 819158 imusa1nuina
https://www.facebook.com/tspkdev ﬁ'ﬂqmﬂﬁmmfuazLmyléuﬂzyﬁmLﬁ"&nﬂ”‘uw‘uu docker
machine uarsruvasaumailalunsidoedsd mufenmaiyny uas AldvegiEesnnsngy
luunAnge AuasTe ASNAT L9U7@  Waw1d kag A1sal wenalnlsay
iioussusmsuiinosvisivasduaiuiunasnandidnuinaziesq Samavivnnauinesly

MUSnwSed ITHESIS

318N1581984

Adam-Turner, N. (2017). Digital literacy adoption with academic technology: Namely
digital information literacy to enhance student learning outcomes (UMI No.
10248729). Available from ProQuest Dissertations & Theses Global.
(1917495162). Retrieved from https://search.proquest.com/docview/
1917495162?accountid=15637

Alpay, E., & Walsh, E. (2008)./A skills perception inventory for evaluating postgraduate
transferable skillsidevelopment. Assessment & Evaluation in Higher
Education, 33(6), 581-598.

Bethlehem, J.G.; Cobben, F., & Schouten, B. (2011). Handbook of Nonresponse in
Household Surveys. John Wiley & Sons, Hoboken, NJ, USA.

Bottcher, F.; & Thiel, F. (2017). Evaluating research-oriented teaching: A new
instrument to assess university students’ research competences. Springer
Science+Business Media Dordrech.

Bray, R., & Boon, S. (2011). Towards a framework for research career development:
An evaluation of the UK's vitae researcher development framework.
International Journal for Researcher Development, 2(2), 99-116.

Buisman-Pijlman, J. W. F. (2016). PhD prepared: research skill development across
the undergraduate years. International Journal for Researcher Development,
7 (1), 63 - 83.

Chalmers, R. P. (2012). mirt: A multidimensional item response theory package for the

R environment. Journal of Statistical Software, 48(6), 1-29.

65



¢ wnmansiduaivaussausnsITennsinulugafdviadmiulSeussduingafnw: maszenduwnfaniseenuuuiuudiuming ¢

Evans, L. (2012). Leadership for Researcher Development: What Research Leaders
Need to Know and Understand. Educational Management Administration &
Leadership, 40(4), 423-435.

Goodman, J. A., Broetzmann, S. M., & Adamson, C. (1992). Ineffective - That’s the
Problem With Customer Satisfaction Surveys. Quality Progress, 25(5), 35-38.

Guo, F., Talento-Miller, E., & Rudner, L. (2009). Scaling Item Difficulty Estimates from
Nonequivalent Groups. GMAC® Research Reports.

Hartig, J., & Hohler, J. (2009). Multidimensional IRT models for the assessment of
competencies. Studies in Educational Evaluation, 35(2-3), 57-63.

Hayes, B. E. (1992). Measuring Customer Satisfaction, Milwaukee, WI: ASQC Quality
Press.

Jiang, S., Wang, C., & Weiss, D. J. (2016). Sample size requirements for estimation of
item parameters in the multidimensional graded response model. Frontiers in
psychology, 7, 109.

John, J., & Creighton, J. (2011). Researcher development: the impact of
undergraduate research opportunity programmes on students in the UK.
Studies in Higher Education, 36(7), 781-797.

Kidwell, K. M. (2015). DTRs.and SMARTs: Defnitions, designs, and applications. In M.R.
Kosorok and E.E. Moodie (Eds.), Adaptive treatment strategies in practice: Planning

trials and analyzing data for personalized medicine (pp. 7-23).

Philadelphia, PA: SIAM.

Krosnick, J. A. (1991). Response Strategies for Coping with the Cognitive Demands of
Attitude Measures in Surveys. Applied Cognitive Psychology, 5(3), 213-236.

Krosnick, J. A. (1999). Survey research. Annual Review of Psychology, 50, 537-67.

Ktsanes, R. (2017). Design and analysis of trials for developing adaptive treatment
strategies in complex clustered settings (Order No. 10618886). Available from
ProQuest Dissertations & Theses Global. (1964262901). Retrieved from
https://search.proquest.com/docview/1964262901?accountid=15637

Llomé&ki, L., Paavola, S., Lakkala, M., & Kantosalo, A. (2014). Digital competence —
an emergent boundary concept for policy and educational research.

Educ Inf Technol, 21, 655-679.

66



¢ auifesh uiungast ggal Asudandh wae glua Joendiy ¢

Lord, F. M. (1980). Applications of item response theory to practical testing problems.  Ap-

plied Psychological Measurement (Vol. 5). Hillsdale, N.J.: L. Erlbaum
Associates.

McNeish, D. (2016). On using Bayesian methods to address small sample problems.

Structural Equation Modeling: A Multidisciplinary Journal, 23(5), 750-773.

Manfreda, K. L. M., Batagelj, Z., and Vehovar, V. (2002). Design of Web survey
Questionnaires: Three Basic Experiments. Jounal of Computer-Mediated
Communication, 7(3), 10.

Mcintyre, E., Brun, L., Cameron, H., & Lyle, D. (2010). Evaluation of the Researcher
Development Program (RDP) of the Primary Health Care Research Evaluation
and Development (PHCRED) Strategy: The Fellows’ perspective. (Primary
Health Care Research & Information Service: Adelaide). Available at
http://www.phcris.org.au/publications/catalogue.php?elibid=8328.

OECD. (2013). Transferable skills training for researchers<supporting career.
Development World  Science Forum, 24-27 November 2013, Rio.

Sabbaghan, S., Gardner, L. A, & Chua, C. E. H. (2017). Computer-Adaptive Surveys
(CAS) as a Means of Answering Questions of Why. PACIS 2017 Proceedings.
AlIS Electronic Library (AlSe).

Swank, J. M., & Lambie, G. W. (2016). Development of the Research Competencies
Scale. Measurement and Evaluation in Counseling and Development, 49(2),
91 -108.

Thompson, N., & Weiss, D. (2011). A framework for the development of computerized
adaptive tests. Practical Assessment, Research & Education 16(1). Retrieved
from http:/Awww.pareonline.net/pdf/v16n1.pdf

Vitae. (2010, May). Researcher Development Framework: Summary of the Analysis of
Consultation Responses. Retrieved from www.vitae.ac.uk/CMS/files/upload/

Vitae-RDF-consultationanalysis-may-2010.pdf.

Weiss, D. J. (2004). Computerized adaptive testing for effective and efficient measure
ment in counseling and education. Measurement and Evaluation in Counseling and

Development, 37(2), 70.

67



¢ wnmansiduaivaussausnsITennsinulugafdviadmiulSeussduingafnw: maszenduwnfaniseenuuuiuudiuming ¢

Weston, T. J., & Laursen, S. L. (2015). The Undergraduate Research Student Self-
Assessment (URSSA): Validation for Use in Program Evaluation. CBE—Life
Sciences Education,14, 1-10.

Whipple E. E., Hughes, A., & Bowden, S. (2015). Evaluation of a BSW Research
Experience: Improving Student Research Competency. Journal of Teaching in
Social Work, 35(4), 397-409.

Yarullin, F. (2015). The Research Competence Development of Students Trained In
Mathematical. Mathematics Education, 10(3), 137-146.

Zhang, Y. (2000). Using the Internet for Survey Research: A Case Study. Journal of the

American Society for Information Science, 51(1), 57.

wemyl Asudanda. (2560). Adaptive Design for Research Instrument. onasusenay
NSERUIILIV 2756718 ADV RES INSTR CON: U3, AFIUNN: A1AI7398
WAZININGINNNITANY AEATANENT TAINTAUNANE Y.

gemyl Asudanda. (2562). nMsd1srakuuUTumg (adaptive survey). lnansusenauy
N5ERUIILIU 2756718 ADV RES INSTR CON. Uiy, nsamm=: na3gniady
WAZININGINNNITAN Y AMZATANENT IHAIN TN

Audansauwmagaudnw drdnanuanenssunmsnseaudne. (2561). Swuin@nusy
2561 MASeud 1 Tuagandugaufinw. &uAuan. http://www.info.mua.go.th/info/
index_user.php

dinauAEATIININSANEATLALSIL ASEERa AnwiBnIs. (2558). 4uan1nTT9n
sinwen st Tuamsswil 21 Tigussauyneay3nEn. ndns, njamwe:
YUULAVNIAINISN ¥R uvieUsEmelng 90,

drinnuanISNTaAMSANE. (2561). 2I93FIUNITANYIVOIYI W.A. 2561989,

NIWNNL: NIENTAANYITNNS.

68



