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Abstract

This research objectives are 1) to develop the competency of digital researcher
landscape, 2) to synthesize the components of hyperautomation ecosystem using
gamification research-based learning to enhance digital researcher competency, 3) to
design -hyperautomation ecosystem using gamification research-based learning to
enhance digital researcher competency architecture. 4) to develop hyperautomation
ecosystem using gamification research-based learning to enhance digital researcher
competency, and 5) Evaluate digital researcher competency from the leafn of the
hyperautomation ecosystem using gamification research-based learning to enhance
digital researcher competency. The population used in the research was graduate
students. The research is divided into 5 phases according to the objectives, starting
with 1) empirically investigate the digital researcher landscape, 2) synthesize the
components of hyperautomation ecosystem using gamification research-based
learning, 3) design hyperautomation ecosystem using gamification research-based
learning architecture. 4) develop hyperautomation ecosystem using gamification
research-based learning to enhance digital researcher competency, and 5) Evaluate
digital researcher competency from the learn of the hyperautomation ecosystem using
gamification research-based learning to enhance digital researcher competency.
Digital research from the use of hyperautomation ecosystem using gamification
research-based learning to enhance digital researcher competency. The results showed
that digital researcher competency is the ability of a person with knowledge, skills, and

attitudes or attributes in research and using digital technology for research. It has six



core competencies: competencies 1) personalize and security competency 2) literature
review and reference management competency 3) communication and collaboration
management competency 4) analyzing and reporting competency 5) Proofreading and
plagiarism checking competency and 6) publication competency. The overall is
appropriate at the highest level (X= 4.88, S.0.= 0.24).

Hyperautomation learning ecosystem is divided into 2 main parts: the part of the
biotic in the digital learning ecosystem. who are involved in the system, namely
1) teacher/instructor 2) student/learner 3) parent 4) admin. And 2) Abiotic is the part
that drives the digital ecosystem and facilitates those involved in the system:
1) infrastructures consisting of hardware, network, and security 2) software/application
developed to have hyperautomation with 12 features. Evaluation results of digital
researcher knowledge The pre-training and post-training test of the participants in
the shortcuts to digital researcher course had an average score of 53.86 points and
80.29 pbints, respectively, and when comparing between the scores before the training
and after the training. training, it was found that the test scores after the training were
significantly higher than before the training at the .05 level. Overall digital research
skills were at a "very good" level. Considering individually, it was found that most of |
the trainees had good and very good research skills. Assessment results of digital
researcher attitudes and characteristics shows a comparison between the
attitude/attribute levels of digital researchers before and after the training. The positive
attitude/digital researcher characteristics before the training were moderate (X=3.83,
S.D. = 0.99) and the positive attitude/digital researcher characteristics after the training

were at the highest level (X= 4.81, S.D. = 0.43).
(Total 240 pages)

Keywords : Learning Ecosystem, Hyperautomation Ecosystem, Research-based
Learning, Gamification, Research Competency, Digital Competency,

Digital Research Competency
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(Hyperautomation Technology)

Benita et al. (2021)
Jeladze and Pata (2018)

~ | Devadas (2021)
~ | Ostroukh et al. (2021)

1.Artificial intelligence (Al)

~ | ~ | Pearson (2021)

2.Machine learning

~ | ~ 1 ~ | Ashling Partners (2020)

3.0Optical character recognition

4.Signature verification tools

~ |~~~ ~ | Gartner (2021)
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12.1oT /
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Digital Storytelling \ / Digital Learuing
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1. Settnz presentaticn 1. Hardware: Cempuzes,

Tspective Lepcep, Ceskeag, Soblet
2. Crezting opening sm“vg'uu x Seatdase e
coctent (;:> 2, Software: e Sanzce
3. Creating emoticn Teluace | Lezzzy & Teadzy Web,

4. Use of voice by | Jpbn anEe
3. Audio visual technique * | compemp

6. Valuable 3. Nerwork: zxzmat, ooz
Exrzat

Digital Ecosystera

AWl 2-1 szUUﬁnﬂmsﬁﬂué' (Sarnok, Wannapiroon, and Nilsook, 2019)
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gunsaivIedening q WeldusznsumsiisnssumsieuiluszuuiinanisiouiAdva
Tnia3esilouazgunsalsing 4 ldun er§auad (Hardware) seviiuas (Software) wagszuy
1A30%"8 (Network)

IGI Global (2021) n§1271 syuvilIAn1SiTgug 89258y n30 Smart Leaming
Ecosystem el szuuiiysanmissusaunisasuasmaluladiffeaiuayunseuaums
Bouduaznanisiseurasusiazal sAUsENeY

alsau wazddinn (2562) nanain szuviinansiieuiadviase Ty wseavdmiunis
t%Uuiazi'm'm:yammﬁun'ﬁi'm'ﬁuuﬁn'ﬁﬁau§ LLazl.?aui'Lf‘:amsha q tntyguszivg vse
Artificail Intelligent: Al TnlunszurunisiSeumsasusziinmstdgyivssavgunlalunig
auayudaeu auayufi3ou eldneuaussmudanisvesdiSeuiiinetulaneuiy
wangAu M3temdediuyana msbinsuuulaednlulf uazszynssuluvisaiou

Benita et al. (2021) na1731 sruufinanisieuidaades fe szuulineaiildguasel
Internet of Things (1oT) 4 samnsaldusslevdldii eliidnuazinisutsguilianssy
n1sfiny Fuindeudedayanigununasuasanmuindeunisifoud sewimirlug
UszaumsainisiSeudsauiunasnswannvinuedng q wu nmsfumdgmnasnisunigm
33U MsAadadinss Finusidaiui msdamsmalnueesdng mubudiih msdants
uazdy 9

Jeladze and Pata (2018) lal¥Ailomvesssuuinanisiouidaieedn iluszuy
Tnanfaunuuulaudindunisiivguanuuiidusinvesiumuyud waziliauanse
lumssuiuazusubidrsuanmnndounousniidsuwasludievstlonivesandnly
ssuuilng arudeaier Ae aunmitialdvesssuniinansFouiiisdestuauddly

anuzlagiuuasdnanwlumsnsuauaswoaniuzlusuian
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2.3 miGouilasldideidugu (Research-based Learning)
2.3.1 g
=i Var o ) < v = W [ du ¢ W o

nseuilaeleidedugiu vie nsaaulasldnsidaidunugrumineanuininiGsy
ﬁﬁLﬁ'umﬁﬁ'a'luwé’nqm'uaamutaﬂmaﬁaszLtasﬂmatﬂﬂniﬁa Favzaelviiinlanastnelunis
o o aa o [ Y] 1 1] o o d [} -]
Aiun1suasisniside vinweane 9 Wy nMsivuadInNLaznsUsTIRaranulug uas
N19MSIVADUNSTLUIUNISIVY ﬁ'm'%'auussqmmmmsn’lumﬁmmsﬁumm‘lﬁuu'uau

@ o ° & (Y] ¢
ANUIduBdsY ﬂ'l‘i‘/l'N']'lJLUNW&JLLazﬂﬂUL“lanﬂﬂi

2.4 \ndfidatu (Gamification)
2.4.1 dymvaanidiliatu
Jackson (2017) na1171 infiflladunisuszynaldesAusznaunisiauinunuianssy
o 13 aa  w < v o o v o

Useinndu esrusznaundfiadu wunesinfisnziug MIuNaT 1978 KaTNIEAURN

Gamify (2021) na1231 indiflladufanisussendldasdausenauniseaniuuinuuay
wannsveansluuiunitlilding annsedmuadugaasfianssuuasnssuiunislunis

v v oA e Y 13 v ° K v v a
uitguilaglivishnudnuasveesiusznaunululy gninnldiialiaing anutudia
waznisiidausinundunamatsiul failosdusenaunainvans wu azuuu Jw way
nszaugin wdnnisveandfiadugnihudszgadnatedu Tidiesdudiwnsfnm
[ v

MInan guam Wuey

Gamified (2014) na131 infifndudunagnsnisasudildnisAnaninuuasnalnua

v o oo ¢4 gy a oo : ¢ - v "W
inuluvieaSeu laeilinguszasdivelviinGeuildunlulszaumsalnmsiaugiuanaanu

Wikipedia (2021) nawin infifiaduiunagnslunisuiudseszuu vinis asns uas
a ' < v ¢d v o W 1 o = v e v
Aanssusing 4 Weadalszaunisaiadeadiunsiduinuiegelauazigadly dusald
shensldesAussnaumsesnuuuinuuasudnmsvasnauabildnisiauny

Afamg SciMath (2561) nandh indifieduidunisldinatialuguuuurennulay

u

L2

Vo - a o v v ~ v v o @ Vv o
Lildany wedudidislumsnseduuazaiusalalunsGeuiiiiugSou viligiSeu
il ' a vy  ad < v v o a ' K
fidangalunisFouddeisnmsfiaynaui Mnalnveanuiuddiiiunmseglidudou
o ° VY o a a [ aal aa o [
SuasiliiSouianginssy asaaaeu Uiulge wasnismsudlulgm indiiadu Wuns
viemdnnsiugulunsesnwuunalnnisiduiny 1wy winasan (Points) seaudu (Levels)
nslesuseTa (Rewards) nszaudii (Leaderboards) wiedanisudsduszninadidnsou

.. 1Y) a o & ' ' ° v
(Competition) tHusiu uussgndldluvsunduitlildnmsiduny Tnedrassanmwandeuli

LaliaunTsiauLny
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aguiniifiadu wunedls n1sussgnaldesdusznaumsiduinuiuionssy lildduny
o 2 o o v v - vo va o g VY = .
weludantislunsnsziuuazasousegslalunsGeudiiiugiFou igEeulidsuly

= v ao <
nsSeuimesnsnaynauiuy
2.4.2 psrUsznauveamsieuFiuuIniiiiady
o ¢ aw o o v Y - v
InnsdaAsIsiienasuazaideiiinertestu asfusznauYeIIsITEUULUY

ity lneisteazidun damnswselull

o ¢ - v aa )
A15199 2-2 DIAUTENBUTDY ﬂ"liLiUUELLU‘U InanLATU

G
29AUTENDUYBINTIEBUS %’ % Z % -
wuuiniiviady 5 ‘é g & E é % % aqu
2| 8lslel 3| 5] 8|z
Elz|g|=|&|8|5]|2
bl = 8 = bt Ul X U
1. Wiy (Goal) / / / |/
2. AudNST (Achievement) /|7 |/ / VARVARY
3, nitzmuéﬁ’l (Leaderboard) / |/ /
4. azgwuu (Point) /7 /
5. M3i38u3 (Learning) / /
6. vinwe (Skill) /
7. nq (Rule) / |/
8. anuy (Status) / / |/
9. AU e (Challenge) / /
10.5%a (Reward) AR VAR VARV AR VARV
11.n15U94%U (Competition) ;i |4 / |/ /
12.n158du571 (Engagement) / |/ /
1345895mvionsianies (Story) / I
14.1081 (Time) / / /
15.ayadynna (Personalization) / / /
16.gnidunislanau (Microinteraction) / ¥ /
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2.4.3 fMegnvaamvszenalindnnisiniifiadu
2.4.3.1 AUMSHAN
1Y) a v oA a ' P v [ Vet ol [
nsUszenaldinulunisesnuuuduAImIBuInIgmi 9 woligldaidnaun Ay
P a o @ v & ' o W vy v v PRy <
waamay wilounuldaunuvsasidudiuniieaduinuuu Tﬂﬂ@,aswqawmmqmsmﬁw
. v v @ v [ P I ' o e
warnwate 1 iiudeyagiudeyagniiazienssAugnAl MIasNISiaIusu INeANY
a [ < P P v v v o v a Vves o
wqmnssums'l‘muL1U1°umw1u1anaau1au iauinseinsasnusagladieiiiaauzdna
Vs WV a a o o v YV et o ver 'Y » v
AOAUAAZUSNNT FANTNNID1VDUUTUARDITINNDIAD mmganmaamstﬂugws aslondu
o o ' < My a4 o Sy - ' o i Y o
ntaluaunyjuin wsemnlulmdusinilsfideaniionitauna 9 W wuunlas q Aneedan
O - v Vet o a v YV et MV
uarlutusomndemsasrsrruidnnuiing mmndilauaziihiislddie deanuaynau
5 o P v < P w1 v a -
luggnunle IﬂEJLﬂL'JaLLiﬂE!ﬂVlLi'\ﬂutﬂﬂﬁﬂ’i) ANSIADUTLAUNIUNSASAULANANITNNTD
sEuuANSnANG (Loyalty) wususdudiusn 9 Aaulveidnuasiszuui Aenquigu
v € ' « Y " o
£uamns Tunususag1agy MK Restaurant AMINSUUIENIUEIMNTALSANATUAINYAAY
o v ﬂ' ar LY Qs d. s Y e =Y 1 ar ] A
AU Qnmﬁmmsmaauizﬂu"l,ﬂmLananmlﬂmaﬂﬁiuawﬁwLﬂwma 9 wazsudiuaan
Wty Wuderfiuwusud Starbucks AldULvudEiulunsueudniitAyrIu NI TIY
1 s d - YVar o - v
535UAg TR Green uaz Gold Level Aiaundnazlaiudniuselonimenisazan “n1”
< - ' ' v a v o v a o
FagiFgudny umuch‘l'dmtm’nuaqnamuuasmumuwu'\wsauawsﬂszia'ﬁﬁuanmnmsam
a v v v w¥ vy A 2 a | aa .
$'1ma'umumqnmaﬂmwaawssanwLﬂwtaww'luttmasuu;]wuﬁnﬁ’:EJ (Workpoint Today,
2564)
A1udUNIMNTY Nike (2010) 1WAR7 Nike+Run Faduuwanwasu Gamification
AQ o ﬁ' L7 = 1 o A
FRAAULALAUIUIATIY TTUENN TEAUFUN N waziSeulfisunaluusiaz Tuniogluwinig
dapuoaula! finsgaughin Aswuu uazs i FedodusiediranadnuaInisuanINanIu
' < ¢ o @ da da A ' ' s o Yo a
q*umwaa'msaalvmuasmnﬂaauLuJawrsamsmmmma‘lumluumaz'su Woadrelwminde
Viulssuazimviludmanediue
fugunmdn Headspace (2021) Wanweuwdaduilinannisves Gamification
od a [ o ) Y ° a < Y ) ' o
Lwatwummaugmimaacﬂ‘uua::n'\sl,saugszmumsmamﬁnaumﬂﬂaqmu‘uuqa upasiwatu
sfianuenvszann 10 uinasinazegluzuuuuides Gamifying nszuaun1syaelv Y
a ) a PR P4 [ < o o aa
fanuanuAwihluanmwdslanfvusazssadiuanuimifivnia e A Naunans

TUDHNUNIITS
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nseanfdamenuungy Les Mills (2021) tivdnmsiniiiaduludntuinldssuuns
sanmaeneiaiiou Jalidudnsemlnsiminersuiamesegdramin S1assalvimsumia

: J 173 ) LY - s o ¥ o ] s
auAn WaAmtgsruuiuazinauazuuy favinseatugin wazminaalivsingdalu

STUU isuuﬁazvi‘wmiuﬁqLﬁauuazﬁmsaﬂssﬁumLtuumnnszmu{{ﬁﬂ

o oV an

2.5 1in33uhana (Digital Researcher)

2.5.1 Hey

o W <

Faculty Inspired (2020) nd1771 HUN338/3via Ao Q’Vi'l‘ﬁ'uaﬂwﬁwa’uw%'am?'aaﬁa
Tefoailidnii 0vin13398 19U Zotero uaz Evernote waruauwdiadus1u PDF uaz
Tdfasurusenau 3evsiiuieiaatio QDA wiavardurifitislivilunisidoidenmnw
LagNVIVO Lugewiuasiugumidedld winseundosionldlunisieusanduuuy

aaulav 19y Dropbox sy

VU aa o <

Kat (2012) nd1131 1in33uAdvia A fiezdrmviuveluladuasiaiosdalmi q wu
(Microblogging, RSS feeds, Social Network Wwag Social Citation Sharing) @1u1sald

W a e A <

A ] < 0 & Ww o dv
o lE‘IiJJﬂ'\iW]']‘UEJLLﬁL’VIﬂﬁL'ﬂUUﬂ’JR)EJll?JEJ']‘UWN'\ﬂ‘U‘Ll

[] Ly

Wikipedai (2020) nana31 Unideidvia fie gildinaluladfdvia wu reuiunes wie

anivivu wazduwmasiialunisaduayunsiide uazsunnlundildidiingussasdlunisly

aw & [

walulagidvialunsimeunseaanidenvesual Walidaudrinuidenauinnisideld

v = o [
Inglizunuunisuanideuiousn

v
a v aa o

- o 2 vda o a aw v
aEUUU'\u’UﬂQ UNIFUAINEG U ﬁdVINﬂ'ﬂNﬁ'\u’]iﬂlﬂﬂ'ﬁﬂ'\Luun'ﬁ')Qﬂllaﬁﬂqi‘l‘ﬂ

dl a’r '3
Fadruasulall

walulagadvialunisadiuayu 39n1s aguna uazsmeunsnsive
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2.6 aussaULUNIJuAING (Digital Researcher Competency)
2.6.1 ASUUTLAVANTIOUY
Gerhard-Szep et al,, (2016) l@nanils mswlsszdvanssauzoanitu 4 szdv laun

ms$ msinszuaunts MmsufiRmuduusnh uasmsuinlassmues di

i
¥
]

| Workplace-based tasting:
| CEx, mCEx, DOPS, EPA,
i:- MSF, portfollo ' . -

. OSCEOSPE,
- standardized patients . .

L MER,
L1 Key-features -

A o ) bt Lo s 1 %4 d
NINN 2-2 mamaamumsnﬁmwsz LHUAYUIEAVANIIAULAUYDNTINUA

dwiunsfinuviuanssussaudsgaes

BCM Institute (2019) tnamis nmsuusseavanssauzaanidiu 4 seau

CERTIFICATION LEVEL

MANAGE |

EXPERTISE

COMPETENGY &
LEVEL

VEL

Risk Analysis : Testing and
and ; Development Exercising
Review .

BOK2 ' BOK S BOK &

AT 2-3 fhegansuusaNsIaus BCM Institute (2019)
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(BIMe Initiative, 2014) W uguguinddelanands n1sulsseavanssouzeanidy
4 53av deilaussourdiuynaa (1C) 1WudaTamuIdsuuIAa (Knowledge) uazaaug
5 < o & d' ' 2 <l 4: o o oo a‘ o v oy L4 o (alv
Jursuvsaviney (Skill) Jwsasyppasiealiiiesniufnssundmualivielinadnsniald

P L

Fadiseau (Level) 5 SEAU AIWATEAU 0-4 At

e

oo
KNOWIEDGE

fepelition divide

de ® timeg
.

ume & repetiticn div

= o o ' o
AN 2-4 aruanssauzauyAna (Individual Competency Index)

Level 0 (319@us50uz) MUBT NSTINANTIOUSIANIZATUNY 9
Level 1 (sgaunugIu) wunsda daudilanugiunwasnisussgnaldluniaujus
ey
Y o o v a a od
Level 2 (szAunany) waneds daudiladauifnnduminasnsusegnalglunig
UURuneee
s <t o vV o a d¢ o € o I s
Level 3 (sedugq) munetis Sanuiidaunaanddguasyszaunisalieufualuns
- P o < ' °
wansfianTsianssusNlinsgungedsaminame
v o o o ve v W ] - «
Level 4 (seduidenyngy) vanedia IA1uiiindeean invenusedln uasuszaunisal
< e a o e
ngnunlumsandunsmuanuausaismualiluinnsgiugege
wspgalsinnu wiin 1C szFarisnnuiuasines wifl Wld i dhwadiuyana
(neluGenin lwaad ) Fesesldisiiniedsmineianizna

2:6.2 aussnuen15Ie (Research Competency)
Vitae (2010) Wugihszaulanlunisaiuayuniswauigdnveninide fivszaunisal

o 1 o/ o 1 ] Q'l d‘ - v - W L7
Tunrsvinusudvanituaig 9 wammu‘quutwamwmﬁmaﬂmumsmammnssu
henLuuNTaULUIAANITRAINLNINIY
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7 # influence and A
! £ Tre Anovdedge ana swiirs 15 ¢ £ The knowledga, irtellectst
F 4 work with Gtars sand troume ¥ T abiises ana echngues 0
© A E e woet impact of reseanch 3500 00 ressarth o

d < L U a o
AN 2-5 NTDULLIAANIIWAIUNINTYY (Researcher Development Framework)

Domain A : ﬂ'nui't,taxﬂ'nua']msnwwﬂfynun (Knowledge and Intellectual Abilities)

Domain B : UsedviBradiuyana (Personal Effectiveness)

Domain C : s5RnAiviamsissuazesans (Research Govemance and Organisation)

Domain D : Bvidwavaanisiiaiusmuuaznansenu (Engagement Influence and Impact)

Researcher Development Framework (RDF) wag Cambridge Researcher Development
Framework (CamRDF) v83UseinAd anew National Competency Standards Framework for
Pharmadists in Australia 2016 uag The Australian Qualifications Framework (AQF) vasszina
poAAILIAY NPA Core Competencies ¥9UsENAANS §BL4T AN S'Juv'l"l 3 Singapore Standard
Occupational Classification 2015 wag The Singapore Workforce Skill Qualification (WSQ)
YoeUszinAReAlUS smﬂzams%’uﬁam'm?mLﬁumnﬂmz%'usaammﬁmm%w ANZYINI UaL

<

v a et va o v a o  w v o
QW?QF}N?W A Uin'lﬂ'ﬂﬂWQ'ﬁNWVIUVDUlLa&‘UiULLﬂﬂiaULlu’)ﬂﬂaqwsUﬂqiﬂﬂwquqmiﬁ'\u

L]

@ a

2TNLazAAN BTN NI ToAnanslun A a1 (F1InI78 @n1UUUNAARAIUUI RIS

L 1

fans, 2560)
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R%
- q%% <3
ETHICS & LEGAL %‘%
REQUIREMENTS >
» Ethical Standard

» Legal Requirements
« Research Reguiations

P i o ° s < e I a o
NINN 2-6 NTDULUIANFINIUNINTTIUDITNIGE A I IYITWE1 VI

s

nssumnAniteteiidy Ae msissusssuwasnsufiRmudenguung (Ethics
and Legal Requirements) $48gm3anatevaensauiiin nazduiladefuguvesanssous
Yn3dests 4 dw ldun m’mi’tﬁtnﬁuﬂatﬁ%’%qﬁifﬂ‘lﬁaa'mﬂuszw (Scientific Knowledge)
FunmnsIdy (Research Capacity) n1sdeansaniids (Adaptable Research Communication)
warAMANUEYBIYAAA (Personal Quality)

aussauzy 1 n1sdafesssunaznsufuAniutenguuie (Ethics and Legal
Requirements) nu1eia Wn3du9zd 0@ saufuRniuuinsgIuauguaInuazam
Yaenfe ndnausssu asseusan Fengvane udnms wazamiiureaniside liazdin

[ Y

= s o v v L aw da a wva
VISWEJﬁNVINﬂﬂJiU'\ LmswuasLﬁusnmmmawaac‘ﬁﬂwaga L‘flumamaawm LLﬂS\JﬂU N

v

[
<l o <l

a [y o w Ju aw v 0 <t ot
Meathavuzan lnsasdusznaudAgiidnidesasriiatelin
1.1 As§Uas581UTIM (Ethical Standard) maunefis nMsdaaSunasiainasnen1side

ot LY [ v = d a dv 3 [ =2 ~ L <
NUITTUTIUIIN LLﬁb’ﬂ'l:.l']'iﬂ%ﬂﬂ']iﬂUUiSIﬁlm’l'lmiUﬁiiJJ‘VlLﬂﬂ?JUiSWTNVI'If‘l']iﬂﬂ‘d']')‘dﬂulﬂ
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1.2 fammuantanguane (Legal Requirements) vanedis n1sufuAnungminei
shuszidoutevadu vaninust 9s581UsIN wazsnasguendw UlRiuegmeladanivun
yengmnenly imswiazdnilesdvisduynravesdiifeya

1.3 Hofmundunsite (Research Regulations) yianefly Fermusiiugrunazianiy
Tuns3deynanun suiludanmsuntiesnarnsinwmudurastoyadiuyanauadd i
Hagtuuarluofin Tneldszuuimnzantasadelunsiaiv s uazvhanedeya Sniha
naUamedayasin q desldsumstusensndlifeya Taevinsdaiudeyaedrudussuy
vatayaiUamels wnelaweld uaziunlome FortmunanAduiiugulsenaudie
6 asAUsznou leun

aeRUsznevdl 1 muduidwesdeyanasnisiweuwsdoya mnets nis§inuuatu
Foyafisuduuminideaudy wu Ussiudiudaindenveslssnugaamnssa arwgiay
anudlafsfungmneiinseunquningaumtiygr anidns wavdedns Wudu

pafUsznaU 2 msiifniimAdeuavaruiuinreuresilisuanide el nide
FowfRnunamimavheide uasfasiuinveulumAdoinfu

peAUsEnauR 3 meAdelunyed wned dnddefedinnuimmadilandnnisms
ussaulunisvinidonuuyed fesldfuaubusennazlimuddyiunisiiudoyadau
yaaa Wuaudu mheowifinnsfisfunisidedeslinaznssunsaiesssunsiveluuyud
jufvsandeiauelassnsuazianunsdniulasinside welinsduiiunisidegndes
MUNANIILETIN

psAvszneudl 4 maiduludad vanetls Wnidededimmimnudilavdnddesssunas
wlovwveasglunisyinisvaasiudan uariianuznssuntsiiuguanisidsaslddnives
anu

pefusEnaudl 5 nsvdnidsinisazlingSesssuveantside

peFvszneudl 6 nsvanidsamausslamiiudeu mneia inddedesannsadamsiu
audaudamnennudnseninegsauide anudaudsludmune anudaudamianisiu
audaudslunamlsuazdnslunswddunatgyn wasdgrmsiiuanudunazeaiian
AnsInanAinsuen

1.4 a1 msufinweu (Responsibility) vaneis musuiiaveunsyuau/dan/Jssne/
Frulanveainiselunszurunisisevsssuu ndnfe Wnidefesdrifnansenues
nsvuumsAilunTTeTiildeguru da uazdanndon tieliiAnmuguuasaudsdy

TnoeilafiaUsslomigegaannsiannanideduddiy
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anssousdl 2 aussouzdumiuiiietulariesseiidnliedraduszuy (Scientific
Knowledge) manefia Augnidunsiinsieinazn1sAualnteya smteseilouisive
rumsieneiiefmuasnuiineimans massaudgusumnsaniiannsonagoy
1§ uagmsiinnauasiinsisideyaatnansdlunsan TaediadaSunvesmideivssney
Tdhetesin delduda dadrin wazammuimievesdeya annsauwdadu 3 inwedes ldud

2.1 A3 (Knowledge Base) vanetia A3 Augnluanivitnidesiao
vy medelagldmnudiduguuinennead Wudiausadiudnonmlunisugedu
MANN5LA

2.2 madeuloanuiiuuunwnday (Broader Field Knowledge) manaiia n1sil
fugruanuisoumiivarnvansluamnite Tasswdszaunise! nsfineusy msdeulu
vaaou 1Wudu Lifafnudfssmudunguesmues wasannsadanlsannuiiilegidtriy
anuusiaazuiunwaindenta

2.3 a3 (Interdisciplinary Knowledge) nansiis madealoausiazmaniogng
Wuidlaiieady delAnesdanuilmisuannsnihlugniseduneusingniseiing q fidnw
1§ Snviaiimudivannuateninawana Insduvuigalmi q lumsimgquilvusuldiu
idde uazannsasiateamuiIINMIAnuaAdedy q Wndn Weuandiitutiinug/
nouilv

aussousdi 3 aussausduAneamn1side (Research Capacity) ineiia nsilvinwe
mMevededniiirmmanuaneuazsudeuteiy fnalindsmsaiaauideiiinuruazid
Uselen] Tasinddesaseanuuunmsveassimilfisanasnde Slasiesiuasinnumng
foymosunsslunsan Unannead fimsiieneidadafiiemse saidimuannsely
msﬁur?fuLLasﬁmnsaaﬁay‘aﬁﬁﬂﬁzyﬁ'm%'umswummiimnssu awnsawdadu 3 Wnwetew
oun

3.1 52ilauisid (Research Methodologies) Munetia UNdEdBdiIsN1SAUMIAINEY
vdunszuauns Suuuusureimsideidududniniudoys melieseitoya uazms
aueteyasgsiitunou

3.2 nM3Usediulasanis (Project Evaluation) Munetia dnidesosanunsonndunuan
yaslasens Insadedidda wanihdayainiFeuiisusuinusivisinnsgu ouanad
Audniavedlasinis

3.3 maman15398lUlguszlomi (Research Utilization) wanetia dndduaisiinnmg

Tuszauumnia Weadinalnlunisurnuddelulduselesiluviunvearsygfianasden
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Tnensitazannsninddeluldusslonildsaiy tnideswdumsfesimmannsaluns
A18%9ARNS annsaadnanissavsuansnuidudliussTomianAde familui
gsnauazulovieansisue danudilaviunmediaunas iausssy SITINANTENVTDY
MuTElunIN

aussausi 4 aussousiumsdeasimAde (Adaptable Research Communication)
yaneds msldamiuasinueiisrtunsieasiedrunadopilunisivouassouns
5% Tagldvinueisludiuresinuensifon nisaunun msadraniedie n1sdeans
FTNINYAAA MiaNasad A wkarnsdsasilduninniuiisanisimendeya
Wawmouns wmszmsdeasmuAniialigSudeyannseiudilalaine gnees Asudu
Hhudsddglunmseansidsivinig

4.1 n'm.ﬁﬁﬁuma'mutﬁ'amﬁ ¥y (Research Funding Acquisition) Mu18a
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European Commission (2020) nanad1 aussauziaviail 5 i 21 asrusznau laun

1) N15a519a55A wazndniiaw1Advia (Digital Content Creation) 2) AMUaanNe (Safety)
} %4 . ar | 23 o o

3) nsuntsym (Problem Solving) 4) ANSIANTITTBYAUALNITUNAUD UAL 5) N1SdDATUAY

N15¥11971u570U (Communication and Collaboration) lneiisnaazidun All
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Problem solving

Information and
data literacy

S

AREAS

d 3 aa o . .
AMAUN 2-9 93AUTENBUTDIANTTOULAIYVIAUDY European Commission (2020)

1. Digital Content Creation
1.1, msadeassd uassdmiiomaaa
1.2. mszmmsuasmsﬂ%’uﬂqqLﬁamcﬁ%ﬁ’a
1.3. madansdvavsuazluoygn
1.4. MIAMTIAILIN waznsiTeulusunsy
2. Safety
2.1. msuntleadeyadiuyanauazaruidudiud
2.2. mevmwaze1n dnssou wazdanisteya
3. Problem Solving
3.1. msundgmmanaiia
3.2. msUFundeuinurlugaddvia

3.3, MITEUANMNABINITNIWMALULAE
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3.4. msatnassAlaglivalulagidvia
3.5. MSTEYBBIINANMUAWTANNAIVS
4. Information and Data Literacy
4.1. MIFNY AUNT NTBITBLRMTAUMARDVIA
4.2. MIUTLHUANIIMITENTRITDYaEN SAUNARIVA
4.3. Msdanstoyaansaumaniva
4.4. mylaseiveya
4.5. madnauedeyailunw
5. Communication and Collaboration
5.1. mujdniuslaeltvmalulagfiivia
5.2. pMswewnstayaarsaumaiumalulagidvia

] aa o

5.3. Mstduulunsiunadiovinumaluladfdva
5.4. Msvinusaunueuwmaluladfiva
5.5. Msiysemtunistimaluladadva

5.6. MIIANssEYfnuuulanfidna

Bryn Mawr College (2021) n@ 1771 dussauzAdviad 5Saussouzvan laun
1) nBLA151010150ARUURA 3978 (Digital Survival Skills) 2) n15d ea13@ 3via (Digital
Communication) 3) Msdnansuazmsiiuinwdaya (Data Management and Preservation)
1) nsinseiuaziauateya (Data Management and Preservation) uag 5) N13a3719
A1999NLUY HarnN1IWAINBENaIa1suyIa (Critical Making, Design and Development)
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ATl 2-10 DIAUIENBUVBIANTIOULFIAVBL Bryn Mawr College (2021)

1. inwen1stendlTaauuufAIva (Digital Survival Skills)
1.1. insevgidanaznisianisling
1.2. afilgygwazmsiFeusnaaniiin
1.3. msunlolgm
1.4. nsdanstudumauadva enududium wazanudasnis
1.5. msfumiiunasgrudeyaidanagns
2. n3deansiava (Digital Communication)
2.1. M3feanssuiiu
2.2. MSWPULAIHBLNIAAVIA
2.3. mynneiuasnisuanlanyiayunsel
3. msdamsuaznsiivinwdeya (Data Management and Preservation)
3.1. msiiususndeyadidnnseiind
3.2, arundudius anudaende waznsiiuinm
3.3, mavhanuazen Iaseilou wavdnnistaya

3.4. Tayalm
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4. nﬁ'itﬂs'wﬁuazﬁ'uaua'ﬁ'aga (Data Management and Preservation)
4.1. MIFUAUTELALALNNTIIENY
4.2. MFIATINUBYA
4.3. nsuwdastoyatiunm
5. AMSA3I9 N1SPBNUUL UAENITRMUIBENNET15uY I (Critical Making, Design
and Development)
5.1. danasiuNIsAn/MsLnIva
5.2. DANUUUATIILAR
5.3. AMSIANISIATIATS
5.4. MFIVBUUUAING
dnineuanznssunsAdviatialasugiauasdAuunannd (2562) nd1231 nseu
aussaurauddvalduvamindaundsesnidu 4 dau ldud 1) nsidvleddva (Digital
Literacy) 2) nsl4@3vta (Digital SKUICT Skill) 3) nsuftgmndeiiesiiaddvia (Problem

[

Solving with Digital Tools) uaz 4) n135UsuRIn151UE suuUasfiswa (Adaptive Digital

g

Transform) lauiisnuazidanaail
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AW 2-11 asdusENaLYRaNsSUEARTDIUsEINAlNY

namasRUsENauTssaNsIausRIavestinalve Idudaiidnuwdseandy
4 dh udazduUsEneuiemhsaussousdes TnoiiswazBun dail

d1uft 1 nsudlefdsta (Digital Literacy) wisliwaiiasfinuanunsalunisidadia
AAsIznt uazainavaya asauweLasi emie fedrammnzan gnaes Uasass Liazida
ngmansusgnaudisaussouglunisidids Aumt Aanses Tiasedt fuasied danns
Ussyndld doans adne wislu uazfiamudeya (Data) ansauwe (Information) wavdns
(Content Media) 1¥ogamunzay Liagilindndddu fimuiuladeu vasads fiusem
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. AnSausuinvaveARdvia (Digital Right)

. MNDIRING (Digital Access)

, miﬁ‘amiqﬂﬁﬁﬁa (Digital Communication)
. AuUaaniuyARIvia (Digital Safety)

[

1
2
3
q
5. msé’wi'\ﬁuﬁauaza'ﬁaumﬂ (Media and Information Literacy)
6. Msumludepufavia (Digital Etiquette)
7. gunwhgaRavia (Digital Health)
8. Aavianaudise (Digital Commerce)
9. nvineRdvia (Digital Law)

dwft 2 msldadvia (Digital SKIVICT Skilt) waneds yarafianssourtunisldindesiie
wazwaluladaing q sufdvialdedreiivseansnm vanvate wazanunsaussgnaliluau
Whnntu WA msusznouen@n msfinwuasSeufiteiannuies msdniufinussdriv
Jusiu Usenaudne 6 mihuaussouy

1. Mslpeufinmes (Computer Usage)

2. Mmsldduwesiiin (Internet Usage)

3. M9UsHNTNIANSAN (World Processing Usage)

4. MsilUsUnsuIAN1IANS W (Spreadsheets Usage)

5. mMsklusunsauiniaue (Presentation Usage)

6. nsldauitomusiurnoufimes (Cyber Security Usage)

duit 3 msuAtiymeindesiioddvia (Problem Solving with Digital Tools) waeiia
yanaiiaussauzlunmsssyanudesmsuazninginsia annsorndulaldiniedlondia
fvnzaulFesamaaaanuingussasdnazaudonsld aunsauflywedradenlss
Nudhoiadosilendvald annsoldinaluladgednadeassd amnsoudtgvnidanain uas
annsaUFulssiauanssougauedbitiviulanld Ussnaudae 5 wihwaussous

1. Mmsudtgmmanaiiaveamsldaumalulad (Solve Technical Problems)

2. MavfuiAsuinuglugaidvia (Digital Reskill)

3, MseANISAIINABLATA (Manage Digital Environment)

0. m3linalulafageadieassd (Creatively Use Digital Technologies)

5. MsAATIAIN (Computational Thinking)

dudl 4 msuSuMnsasuuYaIvia (Adaptive Digital Transform) waunafis yana

<l < J v e o a = ' [
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39

Wasuwlasng 9 Wy nMswdsuutamamalulad (Digital disruption) nssualaniiin
(Globalization) tusu mmsnv‘iwwu%wﬁuQﬁuﬁﬁé’qﬂuuasﬁ’muﬁﬁuﬁwmnwmu d1sa
IGuazGuuimeonuies Usznaudie 5 miioaussous

1. mstantunazyium (Flexibility and Adaptability)

2. Mmanusluderuuas Tausssunivia (Digital Social and Cultural)

3. ms'ﬁﬂ%ﬁ'uLtazf%'auiﬁvamum (Initiative and Self-Directed Learning)

4. msainandauaznisitugusznaunis (Productivity and Entrepreneurship)

5. mstfugin (Leadership)

Roll and Ifenthaler (2021) na1131 aussauzAdsiall 7 esausznav leun 1) AR
uavAndNyuLT Aden1sWAtunUaiddia (Attitude towards Digitization) 2) 133nn1s
gUnsaiddvia (Handling of Digital Devices) 3) M33asauwmd (Information Literacy) 4) M3
Ussgnaldamasndufdva (Application of Digital Security) 5) nsvihwwsauiuaiiou
(Virtual Collaboration Due to Digital Communication) 6) n1suAdeuniAdvia (Solving of
Digital Problems) waz 7) nsazvioudaesluanmuwinaauidva (Self-reflecting on the
Digital Environment)

" soving gl
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o a ) o o aa o ” o .
1. ummﬂmuasqman‘umsmmamitﬂaauuﬂmmwla (Attitude towards Digitization)
2. m3dnnnsgUnsalAdvia (Handling of Digital Devices)
3. Ms3ansauwma (information Literacy)
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4. msUszgnalinnulasnieAdvia (Application of Digital Security)

8.
6.

nsYinusIuiulaliau (Virtual Collaboration Due to Digital Communication)

n1suAteymAdvia (Solving of Digital Problems)

7. msasvisumiasluanmuindenfivia (Self-reflecting on the Digital Environment)

t J aa v o o ] =l
Khan et al. (2021) nanyi aussauzddnananiiluggnamnssu 4.0 Ineliosruszney

Digital —
M competency _[" IRpAYEDIEY

Attitude

d oo O d L) )
Awifl 2-13 asrUsTnaVTDIANSIIULATIaNavlUganamnssu 4.0

o []

(3 aa ] ° v
MAMKANIBIRUsENaUTRIANTSaUsATVIaNarialUganamnTsu 4.0 Usenaume

10 99AUsENDU Matl

1.

nsIAsIeRdaya (Information Analysis)

2. danuaznsioans (Social and Communication)
3. MIiMNANETEsSA (Creativity)

4. amuvasnsiy (Safety)

5.
6
7
8

mMsuntyw (Problem Solving)

. M3FY3 (Learning)
- eundughi (Leadership)

. 35T ANUUanie waziwusssu (Ethisc, Security and Culture)



9. armdugusznauns (Entrepreneurship)

10. N15¥1191UsuNU (Collaboration)
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34, | msahuassAlaoldnaluladadvia / / /
35. | messyderinmmuniondhiiia / / /
4, " * | Data Management and Preservation™ ", " v Lo
41, | mufieng Aum nsesdayamsaumnadivia / / / /
42. | matzdurrimnzaivesdayamiaumaiia / /
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a4. | melnnvideya / /
45. | mainauedeyaunm /
5: ‘Communication and Collaboration”” \ I8
5.1, | msufduiusiagldmaluladatvia / /
52. | mawounidoysasaumearumeluladadvia / / /
53. | mufiduiwlumadunadiosinmelulagfiiva / / /
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2.7 MAdpiiates

Noguez and Neri (2019) 1evhnns39815ae “Research-based learning: a case study
for engineering students” Tagldatilunisamgiuuunisiseuilneldidoidugiu (RBL)
Uszrnsuaznausiiegn fie Tnfinwimnssureuiimesseiuliyyw3n Tecnologico de
Monterrey Sngnuadindlndd Iadndunisii ouluisnruddyreanisidausues
Unfnwiseauusyginsludanssunsiseseauiioannluasduenin msfnwadaii
fumou 4 Fupou (1) msvsaummaunsansieuilagliidodupudoiuedGeu
(2) msﬁmauamsﬂsz‘qu@mﬁﬁﬁmsu‘faeﬁutﬁmﬁu"?ﬁmﬁﬁwma"msé (3) NM398BNUUY
lenansvastindnm uas (4) msdmilasinsidevenindnw sauuusesesuniside
waznisvnausiiuaisdnualdnusuazaiernneanuyeansd TnguszasAvedlasanis
ABNTSERNLUUNATUSEIUSanastuYed Data Science, Big Data waz Deep Learning ey
nMsiasizinisUszinanateyaiiii sadestulgmilsawnvedfunasdunuaioulu
i@l mans3denuimnuaunselunsidoidedureaindnuseiusiygieshiisame
wiiminAnwiussunne 50% UnAnwannsavieuduinlalusenininiasou wasiind
nginnglinsuusivasaeu danuaunsalumsimuienasuasn s NANAMEIEMIY
lenansiteiliaue dusnndiFounanimsimuvines RBL veamnnathannlumsmuniu
Jssanssuetandsauadlumsinssigudeyaiimnzameain auiaiuayutolsuds
fmsEusuianamuansonsGouslaglditodugu luednwimnssussiuuiyyns
fianudfyed9ds Wi awdsaindnwseAuuigynTdmiunsfnunssdutudindnwm
TusuannaaRUdMIUTIANTITINUTBININIYN

F Benita et al. (2021) 1#¥1n1539815 84 “A smart leaming ecosystem design for
delivering Data-driven Thinking in STEM education”

Sarnok et al. (2020) 1#¥1n153 981584 “Dtl-eco system by digital storytelling to
develop knowledge and digital intelligence for teacher profession students” oyl
Tnquszaed 1) ilefinwasdusznevtessuviinansiSeudadia 2) ssnuuuszuuiinanis

° v @

= Vaa v v o aa o = = o o a o
Liaugmwamamsta'n,iaamwaa'msuunﬁnm‘luwwwag 3) woaUseiliulssansninuay

[

A & a e < o oo
ANUVINNZANTDITEUU 1ATBILDIVETUTULUUNTUTELUUUTEANENNULAEANUMINEANUDY

v
53UV DTL-Eco Tipsevidayaniedfuazdiud sauuninsgiu wan1533e 1) DTL-Eco
v - o daa " v v a Y 1daa 1 o
System Usznausy 2 diufe (1) &iiTin wu diSeu wazdaou (2) ALifiTin 1wy gunsain
TavayuninSeunisasu uazn13danismsiieusuaznisaeu 2) msussdiudssdninm

] A A <n - o J
VaI5¥UU DTL-Eco aun 1 ﬂ’ﬁﬂizlJJ'IJUﬁ%ﬂVIﬁﬂ'IWIﬂEJ‘J’JlJ‘UENiSUUBEﬂUi:”ﬂUYlWm’lb‘ﬁll
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Aqn (X = 4.68, SD = 0.42) d2ui 2 wan1sUssuiuysEaAns nmusassuy DTL-Eco
wiseanifiu 4 dh nnmsussdiudauis 30 9o mamsusaiunisléiadesiiondvialunis
AumuazUszananadeyae luseiugegn (X = 4.93, SD = 0.28) @il 3 nmsusziiuay
wanzauressEuy DTL-Eco fewvsasnifiu 3 wadendn nadwsivnnzaufignfiessuu DTL-

Eco INRIUITUINBNISHAILT AuaaIaneelsuallulanf’ivanasnisWauiinesnistd

o o aaw v v -
Lﬂsaauauasaamwaawmmmaaa‘l‘mu‘lm (X = 4.85, SD = 0.38)
Kummanee et al. (2020) 1a¥1n15339815 89 “Digital learning ecosystem involving
. . . 5 » it o (3 o o s
steam gamification for a vocational innovator Iﬂammqﬂs:ﬁa\lﬂ 1) WadtATIENNTBY
a a < aa o o d v [y » i o o s 3
LL'L!’Jﬂﬂ‘UENiﬂ'U'UUL’)ﬂﬂ?iLSUUiﬂﬂVlaVILﬂﬂiﬂlﬂﬁﬂ‘U STEAM gamlﬁcatlon Lwawwmunﬂizﬂwﬁ
o d‘ ar o < <4 YVaa o a‘ a‘ v LY
A1891%N 2) Lwaaanu;u'uu,azwsumu:uumaaasz'uuuL'mn"ﬁl.sﬂugmwamnﬂ’mmnU STEAM
" . o L (Y o (4 < = (J =
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Ca4 msdmvisienuns | Tdusiwuusisau Tdwivuuseanu (Template) wae

Yanstoya laun dama gunm

A1519 vulUswNsy Microsoft Word,

Google Doc, Latex
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A5 4-7 (d)

GEURRIN I

(Competency)

UNITYLUUALAL

(Traditional Researcher)

UNIFunING

C5 mswaauanusua.,msm'maaun'ﬁﬁﬂaamssmnﬁu

(Proofreadmg and Plaglansm Checkmg)

(Digital Researcher)

C51 msudaniwn

'l*unmu]ammmamuma

UNIYING

TieSasiorne q ludaswlanin
\9u Google Translate, MS Word,

Line, WhiteSmoke sty

C52 MIfgalsnys

(Proofreading)

o

TgnsfRanidnwsaiedn

v

Rganidnus

wealuladlunisasivasunisiliou
Twnsal n1saznaAweIUNAY
\9y, Grammarly, QuillBot, Linguix,

PaperRater, Proofreading Wusu

C53 N1SATIVADUNS
ANBBNHNAIITINTG

(Plagiarism Checking)

¥n1smsvasunisdnasn
NaIIvINGNe

UNIYIN3

Te3nadflorin q lumsnsanasums
HnwuavnisAnasnranuidy
g Turnitin, WhiteSmoke,
Copyscape, QuitlBot, Wordtune

Wusu

C6 n’maanua“midatwawwuwsmmw (Submissnon and Publucatuon)

C61 nMaidanulTEYY

7391015 (Conference

aavmuumi}amuaumw

fulsegivinisning

Laamwuﬂs"‘vmmms‘lﬂﬂ'lw

weluladifeduguuiivnzauiy

Afun UJournal

Selection)

AIIVADUTIWALLDUAYDY
IJ 1 - O
Msasiardsamiidely

o o [ 4
ANUN

Selection) U AINABINITVRIITY Lou
Conference alert
=l d v - +
c62 msdennsarsioe | Wldmeluladlums ANSASIABULATIEDNINTANSABY

AU L1u Magnsansdasnn
Bellist gaalndlu SIR viageu
donAdpsveIfeinaenndeiy

115@136M8 Journal Finder Wusu

C63 Msidunanasu
dmiunisdaunainy
738 (Publication
Platform)

l¥nseviumsdanuidania

dwa

Tdunanasudwmiunisdaunaiy
Welhhausluausspinms
wardsifunlagly EasyChair, OJS,
EDAS, IConference,
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aw (v au

4.1.2 piiviedunidenavia

u

- f o aew an W % < =t d <
NiviehiniduAivia (Digital Researcher Landscape) A MIANYILGZTIVTIULATONID

Yo o

wiawaluladadnalunisaduayunisiauideluviunlnilugaidia Jafiduinaue

P < a P ' 'S o P X
WiaslavTamaiinlainldluunazanssousmunisinsisvinasdansiesninantl

;,,3:~«-n~fmm
mﬂamf 1:

l{hf‘jllyu;, mgﬂ -

ATz A0
[ASREchotinzs

! m-u Ve |

B | e SPSS gDl @
-y Ha Amoslﬁﬂcmm

[y

“'";ffDllgltaI,Resea'rche' },Laindscape o

A B Dialnet Scopus
ORCID ..

Gosgle

Scholar ACADEMIA

P ;?ay;a;a” -zotero
RERIC [ S

==Sreihaed & DistillerSR x9
ﬁ SCOpUS m 5 | 38 abRet

e £ Sprmger 1B1 SUMARI I Refworks

. | M w ﬂm [] Ofﬁce {

[« {1~ Hold & §]- 4 B & m|ro
Google Workspace

fEl zoom (;33  D&DMEORORDRO

NVIVOL: e m A El l‘.ﬁ
IXTEX

o8 Typeform 4\ MATLAR

G © e \% =

WhiteSmoke
Academic @QuiHBot S

Just write,

Proofreading i E?] turnitin. £ PapRater

Lingui
@ g COPYSCAPE 0 E Perfectlt

CONFERENCE
slerts s

Journal . %EMS ED : f zc‘EasyChair?‘
Finder Tk
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o s o

4.1.3 wan1syuseliuaussousniunIna

a v a

nansUssfiuanssousindteAdvanidannsussdiueagnssnandumsdnaunun

ngu (Focus Group) Nsdaasizvianssausinideadva Yssiliunuanssougndnuas
aussourtoslinansusuidiu fansunelul

o

d : - - aa
195199 4-8 HaNISUTEIIUANTIOUSUMILAING

AUIINUL D, TTAUAIBIUUUIZAY

1. sussouzmsianisareniudiudauazalnuuaendie (Personalize and Security Competency) -

1.1. MIseyfmnulinide (Researcher Identity) 5.00 0 mm'n‘qm

1.2, M33eyinuuIdY (Research Identity) 5.00 0 wnilgn

1.3. msdanisauiuaiuda (Privacy and Security 4.80 45 mn-'n"z;lﬂ
Management)

2, aussm':::msm:muuazmss‘fﬂminwé‘n341 (Literature Review and Reference Management)

2.1. MINUMIUITIUNTIU (Literature Review) 5.00 0 mnﬁqw
2.2. msUsudiuaunmaie (Critical Appraisal) 5.00 0 mnﬁqﬂ
2.3. M33NTSIeNan91981 (Reference Management) 5.00 0 mnﬁqﬂ

3. auTsouznsAamsuazNIHiUIINAY (Communication and Collaboration Management)

3.1. M3URULaEn15IaN1sAN (Planning and 4.80 45 mnﬁéjﬂ
Research Team Management)

3.2. mM3deas (Communication) 5.00 0 wnilan

3.3. mavihnusuiu (Collaboration) 5.00 0 wniian

4. aussauzasianisanliudiuiuatalnuasai (Personalize and Security Competency)

4.1. Mm3ssyinuinide (Researcher Identity) 5.00 0 wnfign
4.2. MITPYMAUINANY (Research Identity) 5.00 0 wniign
4.3, madanisarududi 4.80 45 nnfign

(Privacy and Security Management)

5. ANTINENITNUNIULAENTSIAMIM 81984 (Literature Review and Reference Management)

5.1, MINUNINTINNTIY (Literature Review) 5.00 0 mn*?‘iqﬂ

5.2. MIUTEiuANAIWINATY (Critical Appraisal) 5.00 0 mnﬁqﬂ
Y v a P

5.3. MIIANTITBNAITDNDY (Reference 5.00 0 nnvge

Management)
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a15797 4-8 (diD)

SEAUAIY

dUIINUL

187 E U EAS Y]
6. ASSULAISADETUAEMSN9UITY (Communication and Collaboration

Management)

o . <
6.1.MTINLULATNITIANTTIY (Planning 4.80 45 wnngn

and Research Team Management)

6.2.M3d0as (Communication) 5.00 0 mnﬁqﬂ
6.3.M9¥1"u3mMU (Collaboration) 5.00 0 nnitan
7. 8U53ULNITIATILRLAZNT55199UNE (Analyzing and Reporting) |
7.1.n’15LﬁU‘nUi'm*z’J'a§a (Data Collection) 4.80 .45 mnﬁqa
7.2.mM7iATeViteya (Data Analyze) 4.80 45 mnﬁqm
7.3.maiauetayanisnm (Data 5.00 0 mnﬁqm
Visualization) |
7.4.M59AYIN51897UN15338 (Reporting) 4.80 .45 mnﬁqm

8. auiinu“miwgauanviua“n'lim'mﬁaunﬁﬂﬂaam‘ssmnssu
(Proofreading and Plaglansm Checknng) '

8.1.nmsuyan w1 (Language Translation) 4.60 .55 mnﬁqm

8.2.M3MgBNys (Proofreading) 4.80 45 wniign
[y o <

8.3.MATIWDUMIARADNNANIWIYTINGG 5.00 0 NN

(Plagiarism Checking)

5. FmUEMHEUNAARS (Publication Competency)

9.1.msidenaulszyivin1g (Conference | 4.80 45 wnilan
Selection)

9.2 msidenansansitasiifan Joumnal 4.80 45 wniigen
Selection)

9.3.msldunannasudmiumsdiunain 4.80 45 1niign

398 (Publication Platform)

AT | 4.88 24 aniign




2

MMINTRanIsUsEliuaumNzanTesaNssaurATia wul1 lunmsamden
wazaveglussduniniign (X = 488, S.0.= 0.24) Fanauseziiutu 6 aussaus ldun
1) nsdanisanumudiudauazarnuvasnds 2) MINUMNLAEA1STANITNITEWE
3) Msdeaswazn1IusINAY 4) msiinsieideyauaznissieauna 5) nsfigaudns
LAYNNSATINABUNISANABNITIUNTTY LAy 6) N1stneunsuide WeRiasanduse

o ' v _a o o
dUIINUSUD ﬂ']iUﬁSLJJUWUTW]‘ﬂ‘UE)Nﬂ'J"IJJ mmsauasﬂuss ﬂUlanlZ‘Iﬂ

4.2 asAvsznavvesszuuinAdaludatenfifindulaeldidudugiu

4.2.1 89AUTENAUVRISLUUINADAILLR

o [Y)

nseuLLIRRsEULTnAEmusiffmenIaty wiseandu 2 d laun diuvesddidin

Vaa o Aﬂl

Tusvuuiinansdouiadva Jadudiifduiedediussuuliu 1) ag 019138 wiedasu
2) WniSeu Wnfinw viediSou 3) funases 4) fauaszuy wardnilifiFinlusyuuiia
Hudietisiuedeusruuinaitviauazsnnsmmasmnuigiisdesivszuu Thud
1) Taseadreseuuiiugufisndy 2) sewduai/weundiadu uas 3) Womviedemaisous

fannsialuil

deon ;iauas

sTuuLAsDIY
) 3 ‘ ANuYanaiy

syuufne W Taseaseiug
ASLSEUS v
Snluiif A4 oty b 5) sruusaluga

(3

Jauaszuy

an o

UWanWasuRINa

A | - a L bl
NN 4-3 paAUTENBUVBSTULTIADALUIIR

P 'Y = Vo aa ya o o o
Tnefinuanwuzassszuuiinansiouisnluliilaliidougm Mmwssyndld

1 () L ) IJ < o d’l
‘lunnmﬂmu 111')'1%8Lﬂ14ﬂ'1ﬂ5‘3ﬂ‘0 AMARAREINNTTN NIANTIVBAUNGIY 12 features MU



73

" o

3\@5ch._mPGSR?HS\@EQmppnwvmpbmcuwﬁw&vm b-v MLy

sonAreuy
Py

uonsagur Jusundoq

SjuelSISSe JenlIA
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uonewone
ssa001d 21j0q0Y
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0} [1ews Juag
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syuulnAslulif (Hyperautomation Learning Ecosystem) wuteanidu 2 dauwndn
1fun dauvesd wifdnluszuuinenisisouiadna Sadudiddiumdsrdedduszuy
1#ufl 1) Teacher/Instructor 2) Student/Leamer 3) Parent 4) Admin wagdaudilifidin
Tuszuudva udiuiszdieduind sussuuinafdauassruiaauazananuny
Woadaanuseuv T8uA 1) Infrastructures Usznaudae Hardware, Network, and Security
2) Software/application AWmuliiarm Hyperautomation d4if 12 Rivef Af3deldi
n1sdansaevld laun Arificial Intelligence (Al), Machine Leaming, Optical Character
recognition, Signature Verification Tools, Document Ingestion, Data Capture, Analytics,
Robotic Process Automation (RPA), Virtual assistants, Low-code Application Platforms
(LCAP), Extended Reality (XR) Virtual Reality (VR) Augmented Reality (AR), waz loT

4.2.2 nwviumsteuiiniifedulaeliivedugiu
nszvaunsiieug infifindulasldTdoidugiu (Gamificaiton Research-based

. = = v a W [} [ ¢ o
Learning Process) AD nismumswngwmmnﬂa‘ln'uaamswai'sununa‘lnmaamua YU

swaziden fanmmalul
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ynamnszuraunmsiseuiiniifiedulagldidoidug wandiiuiesiussnauves
nszvunsEeudtadumunsifidouastuindeusendnmsSeudmuniifiady il
4.2.3 nszvauntsiGeuiieliivedug

4.2.3.1 m33ududrsienamsa (Initial Competenct) Wunssududis
ANUANIONTD AN 'v‘l'n'e:maqc’ﬁﬁ'ariaut‘%'ué'ﬂn”ﬁﬁ'ﬂu%‘lﬁmmsauﬁuﬁﬁau

4.2.3.2 m3panuuun1siau (Redesign) eanuuunisdanisisouiiviugiiou
Thilovuarianssu mMsUssiliunamansaniugisey

4.23.3 NITNBUNUIEITU (Assignment) AINUAKAZUBUNUIYIIUNS 8N
Workshop Wiaauasuszidiunanug vinwe lmafuazaudnuasyasiSou

4.2,3.4 n13ATUNTT (Project Execution) c{t?auvﬁLﬁumimumuﬁ'mﬁ'u
uaumNy y3edmituauri Workshop Aildtmuals

4.2.3.5 nsusziiunanaslnAiwugydi (Feadback and Evaluation) Useiiiuwna
fuAug Yinve uaslanARlarAanYE

4.2.4 aRUsEnBuYBINSISBuIMeIndady

4.2.4.1 Wvue (Goal) Tnrsmvuadmuneveanisissuiuioanudusa
Tidaau éfam‘%'auftﬁ'amas‘lsﬁ"m Fovinanssuerlade deuflagviianssuudazianssy
Judpasfiufnssuerlsunneudasviionssiniu q 16 (usu

4.2.4.2 madeus (Leaming) fmstamsGeudinsliifomnisGeud Aanssy
M3eug wasmivszsiliunamaseu]

0.2.4.3 nadugud (Achievement) fin1suaninanisdugni neanisisouives
AT Weldudsnmudilndidming warlviiuiannufinmivemuies

4.2.4.4 A27uN 18 (Challenge) ﬁ'mm"ﬂﬁansw'luu’iramnﬁt?auﬂma
fvtuaian finssauiwiedidesuuunniigalunsGouiluudasmiadieliiAanw
wiadu waziiinmnuvinglunisiSeus

4245 amufamth (Progress-indicator) insuendisaudniihuiianins
\3 aui’iwmauummunmnisu'lmu wsoAnANAMIMIvIeauduSveenuliudesazues
dafl éfaqmLuumnisumamaemmsm’lﬂmLsa

4.2.4.6 m3utetu (Competition) finsFeuiiudeduiusies uazuaduugdy
finszanuansmuduiirilasiingGouing viefiazuuunniigaitailiunsnseduliin

AUBYINITITYULALLDNTULAMIUYIIINETY
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4.2.4.7 n138d7u52% (Engagement) ﬁﬁanssmtawfammm%‘aué’nssé’u‘lﬁ
disoulidmsuuasiianisesniseu;

4.2.4.8 1A (Time Management) fimsimualatlun1siseu; Msvinnanssy
naznsinzuuumsGouiuiasmie WewaumsdansailumsidouivesdiGou

4.24.9 msi3ouddiuyana (Personalize) fununisiFoud Aanssu Wom uaz
enuramsauidmsudGouudaraudusieyana

4.2.4.10M3U{AWuS (Micro-indicator) insufjduiusvsamslanauseninems
FeuiiaznsinnanTsusng 9

aa Y a

o o ar o o/ o =)
4.3 aordnenssussvuiinasaluiiisenifedulasliddoduguieduaiuaussous

aa V¥ [

4.3.1 wanisesnuuvasunenssuseuvinadnlulifmeainindulasldsdusiu

“3

n1seanuuvanUnenssuszuvidnadaludanlienidindulasldidaidugiu
finqustasdiiie 1) fupsizvieadusznouvesssuuiinasilulii 2) dinssiandnuuzres
ssuuilnAsalulii wee 3) senuuvaandnunssuszuuinesaluld Mhluszgndldluuday
AMAdIu wasdiauefia81InN150NKULLATNISUSEYNATEUUIAR Hyperautomation
luuTunvean1s@nw lnegidelaeanuuvaniUnenssy Hyperautomation Learning
Ecosystem lnefiasAusenauuteandu 2 dw ldun daumaaﬁaﬁ%ﬁm’luisuuﬁL’Jﬂmif%'ﬂui

cawv o & wvdai A v v o ¢ Ay v o ot <
fnING ‘UQLUUP‘J‘WJJG'JULFIEJ'J‘UEN‘I'UizUU‘lﬂLLﬂ 1) ﬂz 7191738 Vﬁaﬁdﬂau 2) UNLS8U UNANY N30

4

talcia

o v ' P a | P ' ) P a
1Seu 3) Qﬂllaiz‘uu Llaﬁa')UW‘luu‘UQV]‘luisUuunﬁ Lﬂua'JUWQS‘UQUﬂULﬂaau53UUUL'Jﬂ

) e

a o ° Vva & v w v v & do &
’\JVIﬁLLa:,’EJ'N')EJﬂ’ﬂ:JaSWJﬂLLﬂB‘J‘YILﬂ IUVNAUIETUU 19]“»” 1) Iﬂiqai’lﬁsuuwu‘ﬁl'\u‘ﬂmtﬂu
)

Pi ¢ a 'Y & 4 o Y]
2) FaNAUIT/LaUNALATY ILag 3) Luamwsaaamst%'aug
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- o o a YV o LY Y o [ o [} o
namantasnssussuviinadaluiifmeonifadulesltideidugnedaasu
aussousdnisuRdvia wuinaanUnenssussuun fissAusenau el
° dl" =4 1 o J
4.3.1.1 sruunIsuuEdienn (Content System) An SEuUYIBUULEUNL BN
- v i el - v o a a e & - a & o
maSeuifanlv Mlaliamsidousou wazsruuiinseiillemialuniey ieniland
« P I o o
nswsasdmuiinndigauuszuy TnsuananalugunuureangiifivsuanuuInnmI Iy
- a .
AU 39 Create Live Word Clouds Generate
4.3.1.2 seuudamsiiionn (Content Management System) msdnnisilianiuu
d w d‘l du s 1 L} <t - o .‘I 1] b A
syuuiannduiiiilenmanavanesuiuy fegatu aw 1dee Ind 3l Mg q daud
Wayluruiifenisaddflonuuufduius (Video Interaction) lumssewinmsisugnie

YV =

d
a 'R v ° . o ' ' 4 o av o ¢ d v
@)'Jaﬂaaquu #AU1508519A7107U (Quiz) LWB‘IWNLsﬂuuﬂqusquﬂiﬁuﬂﬂauWUﬁLWaﬂiﬂ(ﬂuuas

4
asrsyeaulalviiugou

4.3.1.3 SxUUAITaanu (Question Bank System) Ad S3UUATIINNIAN VDA
fadeu (Category) uazannsalfiaiiamaiinenmsienisussnanatemuviediay
nnindidgszuuagnsnlul@ (Document Ingestion) uanaNusTUUANNIagudedauus
avdormnmmnadfeasuusasmnanidaliluneuusn wWelasiunsyaianismaaey
wazanuvanvanslunisdnyadonliudasyana

4.3.1.4 55UUTANN55EAU (Level Management System) Aa seuuadvayy

Vol

o ] v a o v 1Y
n3deudiiinaUssgndlfasdusznounsiadunuiufanssy tienssfuuavaiaussgalaly

< o

- Vo v o a1y ' < vy  ad o P ‘ o
ﬂ']iliﬂugl'ﬂﬂucgﬁﬂu ‘Vl'ﬂ.ﬁgd,Liauuﬁ’msm‘[umﬂwugmU?ﬁﬂ’liﬂaqnamu UNTITUUIIERNY

o d
a w

uwuazuuunsieud Jaeesnidu 4 sev dud dnddenaly dnideatviassduiiugn

[

FuAdvaseaunan wazlinIwAINATLAUY

DC

4.3.1.5 S¥UUTIBIU (Report System) Ao svuussavHadmiudaeulasqua
syuU WeRamunanisianisSouiuienanzuuusing  veusaziade Tuduveafaeuss
annsaddeneldiameunGeuiinusafusiaviidugaeurini dugquatiuannsadria
wazdnmislimnuniGouiiotemdeuarsnnemnuazaanuigaou

4.3.1.6 svuuinnisdlda (User Management System) e S¥UUNISIANIS
aviflumadnfeszuu Wud avddsoudransaluFeusiuumSouiieygaliamedould
mutes vieaunsadnfislalaensgniBigueiaou avisvesaouannsnaiuiionmieaing
UNISEU WESHIAAMIEAN 9 abeRenssuuuszuuieliAnn suandsuSeuiiu wavdau

v vel o a £ YV <t [ ) J
‘U’tNF‘J’QLLﬂiﬁ‘U‘ULﬂuaﬂﬂﬂﬂﬁiﬂﬂﬁﬂ’ﬁl‘lﬂﬂd UarMRUAAIRIY € UBITEUU
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4.3.1.7 syuumsiamsdiuynaa (Personalize Learning) ATMAUVIUNMISoY
' & | v & o ' v o
usaziiiom (Progress Report) dugaBuliuasiiussausn 9 vagioy
4.3.1.8 STUURIUNUAUNUI (Conversational Agent System) fia sEUUNISIA
Asnwce Al vienisldinalianisuszanananienusisuend (NLP) iiaynnsuasnoy

AamiudSeunasn 24 ilus Tnsfifaeuvdeduaszuuliiasanidunaeulussuy

4.3.2 wan1suseiiuanumnzauannenssussuuinadnlulifneniiadulagly
av & o v i -~ o ' &5
FWodug nnsuszfivvesidimimgiinanisuszdiu Amnsndeluil
o o o =
5 Azuuy et Ianumanzasegluszduinnign
4 Azwuy munehia danumanzasegluseduinn
3 AziuY wnetie anumneauegluszauuunan

2 Azuuu winefis Ienuvanzaneylusziutiay

]
<

1 Azwuy wetl fnnumneaseglussiulasnan
inausinisustaspzauuAadslF AU LR
Auade 4.51 - 5.00 vanei faumsnzaeglussfuaniign
Anady 3.51 - 4.50 vunof frnumnzaegluszdunn
Anady 2.51 - 3.50 v fmnumnyaneglussdutunan
Auady 1.51 - 2.50 winefs fanumnzavegluseiuay

1 d ot a v v o
ARay 1.00 - 1.50 nuen llﬂ']']lllﬂll'wallaq‘luszﬂlluaﬂﬂq‘ﬂ

d a < [ aa YV o a [
A15191 4-9 wan1suszlumumnzaannenssuszuviinasnluliineniviadu
Tooldidedugw
FTAUAIY

s1amsUssLiiu
Uz EY

. fldnuszuuviadiingadas

11, 5oy 5.00 0.00 nniian
12. f{asu 5.00 0.00 | wndign
1.3. finns 4.80 0.45 wnfign
14. fauaszuy 4.60 0.55 winfign




a5 4-9 (6id)

s1en1sUseLiiu

2. Headgunsynnau
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SEAUAIN

LRUNTEH

. MITULARBUTEUUNMIE Hyperautomation

Technology

2.1. msiamsuniseu (Course 5.00 0.00 wnniign
Management)

2.2. ms¥anaiifom (Content 5.00 0.00 nnfign
Management)

23. msdamsadadaasy (Question Bank) 4.80 0.45 wnfian

2.4. nmsUszdiuna (Evaluation) 5.00 0.00 mn*?'iqm

2.5. MsIANSaLa (Level Management) 4.80 0.45 wnilan

2.6. MITANS§LgaU (User Management) 4.60 0.55 nnign
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Abstract—This research aims to synthesis and design a
gamification ecosystem for research-based learning The
methods for conducting rescarch are as follows: step 1
synthesis of gamification ecosystem for research-based
leamning. And step 2 design the gamification ecosystem for
research-based learning from step 1. The results 1) the

synthesis of gamification element: d of 10
1 goal, learning, achi t, challenge, progress
indicator, competition, engag t, time g t

personalization, and micro-interaction and 2) research-
based leaming activities consisted of: initial RBL
competencies of leamer, redesign of the basic leaming
modules, assignment of the practical project, project
execution and feedback and evaluation

Keywords—Gam{fication, Research-based learning,
Digital Learning ecosystem

L  INTRODUCTION

Research is now part of the organization. with
academics researchers are involved because research
is the best tool or method for seeking knowledge of
problems that are unknown or wanting to find
answers. The rescarch is informal, not fun, and
therefore lacks interest in learning. [1]{2]

Learning efficiency is related to learning
motivation and teaching management content. Indeed,
learning motivation and learning difficultics result in
behavioral changes to increase motivation and
curiosity The leaming process can be accomplished
through gamification techniques. It can significantly
increase motivation, attention, and Jeaming efficiency
effectively. [3} [4] [5) [6] (7] (8]

1. OBJECTIVE

This rescarch aims to synthesis and design a
gamification ecosystem for research-based learning

III. RESEARCHMETHOD

Conducting rescarch begins with the development
of a research conceptual framework. The researcher
will search, analyze and synthesize related work. as
the following Fic. [

978-0-7381-1380-7/21/831.00 €2021 IEEE

Fig 1. Research framework

Fig.1 shown research framework is carried out in
two steps:

Step 1: Synthesis of gamification ecosystem for
research-based learning. Synthesis of research papers
relate to gamification component , research-based
leamning activities and learning ecosystem

Step 2: Design the gamification ecosystem for
rescarch-based leamning from step 1.

IV. REesuLt

A. Elements of gamification ecosystem research-
based learning

1) Gamification ecosystem

Digital Leaming ccosystem is a system of digital
learning relationships that comprise a society of living
beings. (leamner/instructors and stakeholders) with the
digital environment. They work together to create a
leamning environment that promotes professional
learning and creates sustainable digital emotional
intelligence for each leamer. [9] [10]

Gamification and games are not the same. But
Gamification is the application of game design
elements and game principles in a non-gaming
context. It can be defined as a set of activities and
processes to solve problems by using or implementing
game component attributes. It is used to ecducate,
entertain and participate in activities that include a
variety of clements, such as scores, badges, and
leaderboards The principle of gaming has been
applied in many arcas. Whether in education,
marketing, health, etc. {3} {4]) [5] [6] [7} {8]

In education, teachers can use gamification, which
is a teaching strategy, to use in teaching and learning
in a variety of disciplines. The mechanism of
gamification is learning through competitions and
challenges. This enables more effective behavior
change and ensures long-term engagement
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This helps to understand and practice research

TABLE L GAMIFICATION ELEMENTS
operations and methods, skills such as question

- g formulation and precise processing. and reviewing the
= research process Students achieve the ability to deal
i = with uncertainty. independence Teamwork and
Gamification elements £ ; g organizational skills [14] {15}
g E g g H x
<
§ 5 -5 3 i ! TABLEIL  RESEARCH-BASED LEARNING ACTIVITIES
al A <} =
1. Goal 7 7 - = =
2. Achievement or mastery AREEERERN = = =
3. Leaming 7 7 g gl g
4.skill / . . T~ ] gl 8§
S, Challenge 7 7 7 Research-based leaming activities 7 % g
6. Progress indicators and AEAEAREE 2| 2| 5| &
reward E 2 ;‘ X
7. Competition / / 2 K]
8.Eng 117 ! ! 1. Initial RBL competencies of
9.Story 7 i ong! L]y
10.Time mAfiagefiierit / ! | [3 Redesign of the basic leaming AR
11.Personalization /121217 dul
12 Micro-interaction sdr /717 1 {3A tof the practicalproject | , | / | / | /
According to table I, it concludes that: 4:Frojectiexecimion AEARRE
Gamification elements consists of 1) goal 2) learning  {5. Feedback and evaluation 11! /

3) achievemeat 4) challenge 5) progress indicator 6)
competition 7) engagement 8) time management 9)

o o . According to table 1, it concludes that: Research-
personalization and 10) micro-interaction

based leaming activities consists of 1) initial RBL
competencies of learner 2) redesign of the basic
leaming modules 3) assignment of the practical
project and 4) project execution and feedback and
evaluation

2) Rearch-based learning

Research-based  learning or  research-based
teaching means that students conduct research in their
own courses independently and with open results.

B. Design the gamification ecosystem for research-based learning
The researcher designed gamification ecosystem for research-based learning based on the results obtained
from the synthesis in step 1, which consists of the following Fig. 2

Fig 2. Gamificati for h-based learning
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Fig. 2 shown design of gamification ecosystem for
research-based learning comprising of two elements:

1) Gamification elements consisted of 10
elements:

® Goal - setting goals or setting the objectives
of learning management

e Leamning - learning or change in leamer
behavior There must be a part of leaming
management doing various activities

o Achievement - achievement of a given goal
or learning objective

e Challenge - end of missions and activities at
the specified time (Increasing challenges as new
"levels" are obtained)

e Progress indicator - indicator of leamning
progress, such as carning badges, points, rewards

s Competition - in addition to doing missions
that are personal challenges. There will be additional
group or team tournaments. to encourage
participation Displaying Leaderboards to increase
competition

o Engagement - driven to create participation in
learning activities until a change in the behavior of
the leamers

s Time management — time management based
on the mission and activities of the learning system.

e Personalization - show personal profile
whether it shows a learning analysis progress analysis
or competition, etc.

o Micro-interaction - descriptions and positive
feedback are often accompanied by context. "Try
again" that encourages instead of discouraging
leamers when they stumble.

2) research-based learning activities consisted of:

e initial RBL competencies of learner - to
explore knowledge OId skills that learners have for
further analysis of leaming management.

o redesign of the basic learning modules -
process adjustment, content, cvaluation method to
suit the characteristics of the learners

® assignment of the practical project - assign
problems or research frameworks for learners to find
answers.

e project execution and feedback and
evaluation - learners seek research answers. and work
together as a team and evaluation and feedback

We expected to implement the gamification
ecosystem for research-based leaming to develop a
digital learning ecosystem, where Al technology, data
analytics, contents recommendation, conversational
agent, and others are driven by the gamificaion
research-based learning process as designed for
leaming or research where learners have fun,
cooperation, and engagement.

V. CONCLUSSION AND DISCUSSION

Gamification ecosysttm for rescarch-based
leamning can be define as leamning ecosystem that
consists of living and nonliving things. Living things
are leamners, instructors, and stakeholders. And non-
living things are hardware, software, and platform for
promoting learning in rescarch  driven activities and
processes to solve problems by using or implementing
game component attributes. It is used to educate,
entertain, and participate in activities The results 1)
the synthesis of gamification elements consisted of 10
clements: goal, learning, achievement, challenge,
progress indicator, competition, engagement, time
management, personalization, and micro-interaction
and 2) rescarch-based learning activities consisted of:
initial RBL competencics of learner, redesign of the
basic learning modules, assignment of the practical
project, project execution and feedback and evaluation

This is in line with research by other researchers
who have developed the digital learning ecosystem,
application of gamification [9] [10] and research-
based learning [2], [14)-{16] with education, which
makes leaming for learners effective and participation
in learning
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Abstract

The objectives of this research were to synthesize the competencies of the digital researcher, carry out an empirical
investigation of the digital researcher landscape, and evaluate the results of a synthesis of digital researcher
competency. To conduct the research, the researchers carried out a review of the literature related to researcher
competency, digital competency, digital researcher competency and digital technology for researchers. Then, a
focus group discussed the conclusion of the digital technology landscape used to enhance the digital researcher.
The results showed that digital researchers’ competency had six features: 1) Personalize and Security Competency,
2) Literature Review and Reference Management Competency, 3) Communication and Collaboration Management
Competency, 4) Analyzing and Reporting Competency, 5) Proofreading and Plagiarism Checking Competency,
and 6) Publication Competency.

Keywords: low case, comma, paper template, abstract, keywords, introduction

1. Introduction

The primary goal of research is to guide action, gather evidence for theories, and contribute to the growth of
knowledge in data analysis. This article discusses the importance of research and the multiple reasons why it is
beneficial for everyone (Linthaluek et al., 2020). Each stage of the research process uses technology to support
different research (UMMAS BOSTON, 2011; University of Hull, 2022; Wikipedia, 2021). With rapidly changing
technology, various activities are possible. Tools and innovations are available to help rescarchers operate
conveniently and easily. The same applies to rescarch-related activitics, where there are many new technologies.
This requires researchers and academics to modify the way research is conducted, also known as upskill
development. Also, rebuilding skills are needed (reskill) to cope with changing technologies and processes.
(Songsangyos et al., 2021) For example, using technology to collaborate, planning, data analysis, dashboarding,
submitting research for publication, language translation, reviewing literary copying. or even looking at privacy
and security management in the digital world. All of the above tools will become the new normal in today's
research operations. Therefore, a framework is required for digital researcher competency that is in line with
current research methods and technologies. Also, for the development of research personnel this must be in line
with the national strategy of research and innovation.

2. Literature review

The researchers conducted a review involving researcher competency, digital competency, digital researcher
competency, and digital technology for the researcher. The details are as follows.

2.1 Researcher competency

Rescarchers conduct systematic research to answer questions. There is an established methodology in each related
science that covers the concepts, plans and methods that are used to collect and analyze data (NIDA, 2017). To
synthesize researchers’ competency, the researchers conducted research and compiled a document that discussed
the characteristics and abilities of the researchers. (Kannikar et al., 2021) For example, De la Llana Pérez ct al.
(2020) analyzed the development of students® research skills at the Institute of Technology of Professions,
Commercial Administration and Training, by using structural equations or SEM to present the results. The findings
suggest that what js important in managing rescarch learning is to improve processes by providing students with
the skills to find answers, define, explain, analyze, and even criticize scientific production. Analysis and synthesis
can be summarized in the following table 1.
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Table 1. Systhesis of research competency

h Comp .

‘1222 Knowledge and Intellectual Abilities ;- /= Tt N S
1.1 | Understand the issues of research / / / /
1.2 | Knowledge of preliminary research /
1.3 | Write a conceptual framework in research /

1.4 | Koowledge of research design /

1.5 | Knowledge and application of research methodology / / /
1.6 | Knowledge of basic statistics /
1.7 | Knowledge of searching for information / / /

1.8 | Know the information and manage it /

1.9 | Knowledge of language and research terms /

1.10 | Academic and numeracy /

1.11 | Analyze, synthesize, evaluate, solve / /

1.12 | Knowledge of multicultural connections / /
1.13 | Have the knowledge to write a report on the findings. /

257 | Research Skillco s A e v nir gl i ; L detprleen
2.1 | Plan and formulate operational strategies / i /

2.2 | Literature review / / /
2.3 | Writing project proposals for grants /
2.4 | Have the ability to communicate /
2.5 | Presentation of research and data visualization
2.6 | Experiment, collect, analyze, and summarize the /

findings
2.7 | Resource management and teamwork / /
2.8 | Write aresearch report / /
2.9 | teaching /
3.7 |'Attribute and Attitude ™ S
3.1 | There is a good attitude towards research
32 | Punctuality
3.3 | Have patience, there was effort /
3.4 | Responsible
3.5 | Enthusiastic /
3.6 | Be honest, be honest with the information collected / /
3.7 | Open your heart to other people's opinions /
3.8 | Self-confidence /




3.9

Faith in research

S
&
&
<

(NIDA, 2017)

(Thongsong ¢t sl

20200

Organization. 2016)

{Prosekov et al., 2020)

3.10

Aspire to study

3.11

Likes to write, likes to record knowledge

in

Energetic, dreamy - there is a desire for academic
progress

3.13

Observant, curious

3.14

Be creative

3.15

Leadership

3.16

Comply with health and safety standards

3.17

Does not infringe intellectual property

3.18

There is a research ethics in humans

3.19

Deal with conflicts of thought and other conflicts

3.20

Take into account the impact of the research process
on the community, society and environment

~l~|~|~}~

~ I~~~

~|~l~|~]|~|~

2.1 Digital competency

Table 2. Systhesis of digital competency

Digital Competency

raile et al.. 2018)

(ONDC' of Thailand,

(Shifecaw et al., 2020) -

“-| Digital Content Creation™ .. . ./ -
1.1 | Creating and producing digital content / / / /
1.2 | Integrating and improving digital content / / /
1.3 | Copyright and license management / /
1.4 | Computational thmklng and progranumng / / / /

27+ | Personalize and Safety .- . : e ;
2.1 | Digital Identification Management / / /

2.2 | Protecting personal information and privacy /

2.3 | Cleaning, organizing, and mamgmg data

'3+ | Planning and Problem Solving " % g Pl

3.1 | Technical troubleshooting / / /
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3.2 | Skill modification in the digital age / /
3.3 | Identifying technological needs / / /
3.4 | Creation using digital technology / /
3.5 | Identifying digital capability gaps / { /
4| Data Management and Preservation -0 5o n =5 o A gt fean e s
4.1 | Search and filter data / / / /
4.2 | Evaluation of data suitability / /
4.3 | Data Management / / /
4.4 | Data Analysis 7 /
4.5 | Visual presentation of information /
s | Communication and Collaboration’ 3 7 i T | G e
S.1 | using digital technology / /
5.2 | Dissemination of information through digital / / /
technology
5.3 | Participation in citizenship through digital technology | / / /
5.4 | Collaboration through digital technology / / / /
5.5 | Having the etiquette of using digital technology / / f /
PRI A T B s
6.1 | Flexibility and adaptability /
6.2 | Leadership / /
6.3 | Self-taught / 1

6.4 | Having the etiquette of using digital technology

2.3 Digital researcher

Digital researchers use digital technologies such as computers, smartphones and the Internet to support research
(Wikipedia, 2021). Moreover, digital researchers are people who use social media applications or tools to conduct
research, such as Zotero and Evemote. They use applications to read PDFs and annotate them, or they may use
QDA tools or software that enables them to carry out qualitative research. NVIVO is one type of software that
uses tools to collaborate online, such as Dropbox (UMMAS BOSTON, 2011). The University of Hull (University
of Hull, 2022) has also developed a curriculum to develop the digital researcher, with the content of the course
including: Building online identity as a researcher, Online rescarch dialogues, Online safety and intellectual
property, Conducting research online, Ethics & Research Data Management (RDM), etc.

In summary, the definition of a digital researcher refers to those who have the ability to conduct research and use
digital technology to support, manage, summarize, and publish research.

2.4 Digital researcher competency

Digital rescarcher competency is the ability of individuals with the knowledge, skills and attitudes or attributes in
research, and can use digital technology for research purposes.



3. Research objective

1. To synthesize digital researcher competency
2. To empirically investigate the digital researcher landscape

3. To evaluate the results of the synthesis of digital researcher competency

4. Methods

The rescarch methodology is divided into three steps according to the research objectives as follows:
STEP 1: Synthesize digital rescarcher competency
STEP 2: Empirically investigate the digital rescarcher landscape

STEP 3: Evaluate the results of the synthesis of digital researcher competency

Table 3. Research methods

(3) Expert assesses suitability of Digital
researcher competency

(4) Revised and updated according to
the recommendations of expert.

Step Process Results
STEP 1: Synthesize digital (1) Synthesize researcher competency Draft Digital researcher
researcher competency (2) Synthesize digital competency competency
(3) Synthesize digital researcher
competency
STEP 2: Empirical investigation | (1) Review the literature on digital tools | Digital researcher landscape
of the digital researcher landscape in rescarch
(2) Group tools by Digital researcher
competency
(3) Presented as Digital researcher
landscape
STEP 3: Evaluate the results of (1) Create asscssment Digital researcher
the synthesis of digital researcher | (2) Hold Focus Group events todebate | competency has been
competency the details of Digital researcher assessed appropriately by
competency. cxpert.
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5. Resnlts
5.1 Digital researcher competency

A form analyzing and synthesizing researcher competency and digital competency was developed. We selected
essential competency, and many researchers agreed this was an important competency for researchers and
digitalists, while briefing readers on the connection and consistency of researcher competency and digital
competency. This is shown in Figure 1 below.
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Figure 1. Consistency between digital competency and researcher competency

The results of a synthesis of research competence and digital competence showed that both types of research had
competencies that were consistent with one another. There is a large amount of knowledge, skills, and many
atributes of researcher competency that align with digital competency. The researchers then synthesized or
extracted digital researchers' competency by obtaining the complex part of 2 performance to become "Digital
Researcher competency™

The results showed that digital researchers should have six competencies. These are: ) Personalize and Security
Competency, 2) Literature Review and Reference Management Competency,

3) Communication and Collaboration Management Competency, 4) Analyzing and Reporting Competency, 5)
Proofreading and Plagiarism Checking Competency, and 6) Publication Competency.



Table 6. Communication and collaboration management competency

Communication and collaboration management competency

a3t "1 Planning and research team management competency
C32 Communication competency
C33 Collaboration competency

Competency 4: Analyzing and reporting competency

A competency that researchers must have: the ability to collect data, analyze data and to visually present data to
provide research reports using digital technologies.

Table 6. Analyzing and reporting competency

Analvzing and reporting competency

C41 Data collection competency

c42 Data analyze competency

C43 | Datavisualization competency
L c43 Reporting competency

Competency 5: Proofreading and plagiarism checking competency

Researchers must have the competency to use digital technology that can translate languages. Proofreading or
grammar checking in different languages checks literacy.

Table 7. Proofreading and plagiarism checking competency

Proofreading and plagiarismi checking competency

C51 Language translation competency
C52 Proofreading competency
C53 Plagiarism competency

Competency 6: Publication competency

The competency of researchers to use digital technology to select academic conferences or journals, that are
appropriate for themselves, or appropriate for the research they have produced, in addition to digital platforms that
can also be used to submit academic articles.

Table 8. Publication competency
C61 Conference Selection competency
C62 Journal Selection competency

C63 Publication Platform competency
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5.2 Digital researcher landscape

The digijtal researcher landscape is the total collection of tools, software and digital technology that digital
researchers use to support research. By offering software and digital technology for digital researchers based on
the digital researcher that synthesized in the previous research process in the following figure 3.
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Figure 3. Digital researcher landscpe



Table 9. Digital technology to enhance digital researcher

D
1
Ccll

c12

Competencies

Personahize and Sccurity competency

Researcher identity competency

v Remrch id-cnu'r;' &)mpéfcncy

Digital Tosls

ORCID ID

Scopus ID

Google Scholar Profile
Publons

Dialnet

Google Scholar
Academia

Research Gate
ORCID ID
Microsoft Academic
DOL

C13

2
21

Privacy and security management

| Literature review and reference management

Literature review competency

ORCID ID

Scopus ID

Google Scholar Profile
Publons

Dialnet

TCI,

Scopus

Google Scholar Matrix
Journal Master List
Web of Science
Science Direct
Pubmed

C22

Critical appraisal competency

Rayyan N
Covidence

JBI SUMARI
RevMan
DistillerSR

SR Toolbox

c23

Reference management competency

Endnote
Mendeley
Zoteo
Docear
JabRef
RefWorks
ReadCube

Qiqqa
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[ec)}

C32

Competencies

Communication and collaboration management

Planning and research team management competency

Communication competency

Digital Tools

Tello

Task

Ganttpro
Microsoft Project
Email

Zoom

WebeX

Google Meet
Microsoft Teams
Discord

Line

Facebook

c33

Collaboration competency

E Analyzing and Reporting

Data collection competency

Data analyze competency

__Typeform

Miro
Google Workspace
Microsoft 365

Google form
Microsoft form
SurveyMonkey
Qualtrics

Excel
Google Sheet
SPSS

AMOS
Nvivo

R

C43

cs
Cs1

Data visualization competency

| Reporting competency

I Proofreading and plagiarism checking
Language translation competency

PowerPoint

Photoshop

Thustrator

Canva

Excel

Infogram

Google Data Studio
* Microsoft Word

Google Doc

Latex

Google Translate
MS Word




()] Competencies

csé i’rt;oﬁéadiﬁg coinpetmcy .

Digital Tools
Line
%it:§xxwh
Pn;oércm
Grammarly
QuillBot
Linguix
PaperRater

C53 Plagiarism competency I .

c6l Conference selectioncompetency | =

C6-2 N Journal selection competency .

Tumitin
‘White Smoke
Copyscape
QuiliBot
Wordtune

Conference alert
SIR

Bellist

Journal Finder

C63 " | Publication platfonncompetcncy“ .

EasyChair
oIS
EDAS

IConference

4. Result of evaluation

After analyzing the digital researcher landscape, the rescarchers assessed their suitability using the focus group
assessment using nine experts, including cducation, technology and competency experts. Discuss, comment and

suggest digital researcher landscape. This is shown in the following table.

Table 9. Result for evaluation digital researcher landscape

1. Personalize and Security Competency )
1.1. Researcher Identity 5.00 0 Absolutely Appropriate
1.2. Research Identity 5.00 0 Absolutely Appropriate
1.3. Privacy and Security 430 A5 .
Absolutely Appropriate
Management
2. Literature Review and Reference Management Competency ,
2.1. Literature Review 5.00 0 Absolutely Appropriate
2.2. Critical Appraisal 5.00 0 Absolutely Appropriate
2.3. Reference Management 5.00 0 Absolutely Appropriate
3. Communication and Collaboration Management Competency
3.1. Planning and Research Team 4.80 45 L —
Management
3.2, Communication 5.00 0 Absolutely Appropriate
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Competency = Result

3.3. Collaboration 5.00 0 Absolutely Appropriate
4. Analyzing and Reporting Competency

4.1. Data Collection 4.80 AS Absolutely Appropriate

4.2. Data Analyze 4.80 A8 Absolutely Appropriate

4.3. Data Visualization 5.00 0 Absolutely Appropriate

4.4. Reporting 4.80 A5 Absolutely Appropriate
S. Proofreading and Plagiarism Checking Competency

5.1. Language Translation 4.60 .55 Absolutely Appropriate

5.2. Proofreading 4.80 A5 Absolutely Appropriate

5.3. Plagiarism 5.00 1] Absolutely Appropriate
6. Publication Competency

6.1. Conference Selection 480 45 Absolutely Appropriate

6.2, Journal Selection 4.80 45 Absolutely Appropriate

6.3. Publication Platform 4.80 45 Absolutely Appropriate

Overall 4.88 .24 Absolutely Appropriate

6. Discussion

The digital technology landscape to enhance the digital researcher shows that digital researchers have six core
competencies. These are: 1) Personalize and Security Competency, 2) Literature Review and Reference
Management Competency, 3) Communication and Collaboration Management Competency, 4) Analyzing and
Reporting Competency, 5) Proofreading and Plagiarism Checking Competency, and 6) Publication Competency.
They also have 19 sub competencies. This is due to the integration of the research competencies and the digital
competencies that researchers should have to become competent in digital research. As for rescarcher competency,
this is consistent with Vitac's research (Vitae, 2010), and that of Nida (NIDA, 2017), Thongsong ct al.
(Thongsong et al., 2020), the World Health Organization (World Health Organization, 2016) Prosekov, Morozova
and Filatova (Prosekov et al., 2020), Johns Hopkins University (Johns Hopkins University, 2021), and Prosekov,
Alexander, Irina’and Filatova (Prosekov et al, 2020). Digital competency is also aligned with the European
Commission (Fraile et al., 2018), Bryn Mawr College (Bryn Mawr College, 2021), Office of the National Digital
Economy and Society Commission in thai (ONDE, 2020), Shiferaw et al. (Shiferaw et aL, 2020), and Khan et
al. (2021). Therefore, an evakuation of the results of the analysis and design of the digital technology landscape to
enhance the digital researcher, shows that these are suitable and can be used as a framework for the fiirther
development of education and research. Finally, the digital research landscape is important because it’s arguably
the challenging part to control, so you may need to adapt to it instead of trying to direct it.

7. Conclusion

Based on the study's findings and discussion, it can be explained that the landscape of digital technology enhance
the digital researcher It's research with new knowledge. Because today’s digital research landscape isn't the same
as what we saw ten years ago or even two years ago. the passage of time has also shown us which areas change
quickly and which are more reliable for rescarch. The assessment of the landscape of digital technology enhance
the digital researcher was discussed, suggested and was certified by cight experts. The results revealed that the
experts had a consensus on landscape of digital technology enhance the digital researcher In accordance with the
research process using various research methodologies, which makes the research process with was synthesized
for the digital researcher competency of graduate students, teacher and instructor that requires digital tools to
conduct research, which will be a conclusion and guide research in the digital era and helps to promote or develop
rescarch to create a new integrated science And can use digital technology for research appropriately and in
accordance with the new research context. new way of lifc and the transformation of new digital technologies.
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