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Abstract

In November 2023, the Ministry of Digital Development established a core
competency framework for IT positions, demonstrating its commitment to enhancing
the digital capabilities of the government. Subsequently, the Ministry developed a
training plan for 2024 and outlined short-, medium-, and long-term strategies to
advance digital skills and drive government digital transformation. To implement these
strategies, the Ministry integrated the government digital talent training platform,
created an IT talent database, and provided digital training courses aligned with
competency maps. These measures aim to improve professional skills and strengthen

government digital governance capabilities.

In response to the rapid development of Al technology, the Ministry plans to
update the Al skill requirements and review the digital competency map for IT public
positions. Open badges, as digital credentials, will be integrated with the competency

map to certify and track skill achievements.

Based on this background, the research will use methods such as literature analysis,

expert interviews, focus groups, and surveys to achieve the following objectives.

1. Update the Digital Competency Map: Define the competencies and development
pathways needed in the Al era.

2. Establish the Open Badge System: Design and promote an open badge system

and encourage participation from other institutions.

3. Integrate and Apply Recommendations: Combine the competency map and Open

badges to enhance training and recruitment effectiveness.

Keywords: Digital Competency, Open Badges, Competency Training
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( SkillsFuture Singapore, 2017 )
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B AMEER T 123 [ERB AT - B HEEAOHIE TG YRR
FER (& 3)  (SkillsFuture Singapore, 2024 )

~ l REE I
l WHAATEE |_
(Data and Artificial intelligence) BHIE
(Data Engineering)
BN
(Infrastructure) ﬂ%ﬁ&?‘?Iiﬂ
(Machine Learning Engineering)
| (Software s Anmieations] | R /AT EME
ware and Applications RS / ATEEHS (Chief Data officer [ Chief Al officer)
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SRR ELATR BHANREATEREE
(Strategy and Governance) ATEREARARE (Head of Data Science and Al)
Eﬁ%ﬂﬁﬁﬁﬁgﬁ% - (Al Applied Research ) P AL SABAE
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The Skills Framework for ICT sector BEREE Wik ATERHER r
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B | BERARI T

| (Cyh:ﬁrw::ffity) I (Data Analyst / Associate Data Engineer )

BT
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| wEME I

(Product Development)

[ 3 : BRI AEESR

ERIAE ¢ Skills Future Singapore, The Skills Framework for ICT sector (2024 ) -
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framework.service.gov.uk

1. https://www.opm.gov/policy-data-
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oversight/classification-

help/techskills-accelerator-tesa/skills-
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https://www.imda.gov.sg/how-we-can-help/techskills-accelerator-tesa/skills-framework-for-infocomm-technology-sfw-for-ict
https://www.imda.gov.sg/how-we-can-help/techskills-accelerator-tesa/skills-framework-for-infocomm-technology-sfw-for-ict
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qualifications/classifying-general-

framework-for-infocomm-technology-

schedule-

positions/standards/2200/gs2200a.pdf

2. https://www.chcoc.gov/content/ai-

government-act-2020-—artificial-

intelligence-competencies

sfw-for-ict

BRI © AR -
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TEFLTE E AL Jg 1 32 25 AL - B 40 A B g 1) L A 4 288 14 R A 2 o Mg
SRS e Al AL 1E fig o8 1 R B BB MG TROROR SR Rl 3 g - K2 T &
BHE G | 0 B R 8 - BRI BEENA R - B RUE R L BE UBUR PA R
BEAAEL 4 - A B R T BAARUE & RAVEE ST [6 05 5 EE R
B T8~ B AL 22 2 R o 1 B g 1118 P 7 BR iz T B, » S RE % Bl 1 4
HE NS - oA EEER - BRI EE & AL EUTHERE T - H %
" E BT M A ERES A ENEHNRMTE S THE
A 58 P S fir T BRI il fdg R A R R ~ 0 R N IR 2 BBy AL T8 0B
BT E YRS T - T B HYE BRI A 175 1R - FRE Sk 5T AT (E H R e ny B B
Bty - BILB R - &8 BERRERBUEMNEERNRZ —
2 AE AR B T A HY A B N B RE S A Ut BT B (i s AL Yy A B AR S -
BIE(E(E (Trust) ~ A& ] (Creativity) ~ #JEE (Adaptability) ~ 437
L» (Curiosity ) FI'E E# ( Experimentation) -

AW TR B A LALFR By T B AR B Blag st |, ~ T BRI AR EE
BT BB H BT, = ORIERE P AN B H AR A R A
BAfR R TTZE ~ BRI B AR ~ [ AL B 2 & ~ (o P M T ELNHRE i fife 1 48 A
M FAE T RREERA B LR BUF B LA R TR > 75 2 B FH R H
JE 2277 0 fE F B 5 nl B & 1T BURAR TP RV RCR SR B R = 2= > 18
THH %2 00 (E Hope % £ 83 R BUF B BA e & > T~ B2 Eh kT
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W~ HFE eSS Mg T KO BUFA RENVERER -
DAL IEE 500 e 5 S5 S 6 ~ 4 A A A e 42 R Y S ) 5 - IS R R R 8 Ry mI T
Y IR R 72 5 e SR S A ) E USRI P2 T BURCR » R EFHABI S
ERER EREAELE2E 7 EEBRUENGE HEIE I B3 (E
NE IR EE HY R BOR = » B E A B0 73 2 B A R R AL AN G 4%
2 WY B B > 0 HL 0 FE R S0l BE 00 2 R URLCE R - AE HE B &R BA X
FOR Y [ET B - i R B R B BB R 78 73 PR Y R B > BUR Z Sy &2 2= 1R
NZEE S &tk BN BT E R 5 805 3 5 T B i T BN LR AT
WA TEZE RER T V48 S 2 3 4 S B e A B AR R T
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THE Al AND DIGITAL TRANSFORMATION
COMPETENCY FRAMEWORK

01. DIGITAL PLANNING AND DESIGN

COMPETENCY AREAS AND SKILLS
PROBLEM IDENTIFICATION AND SOLUTIONS SYSTEMS THINKING

Identify problems in which digital tech-
nalogy might be part of the solution.

FROFICIENCY

5@‘\_

Understand the complexi-

Take a holistic and long-
term view, and use simple

ty and interconnectedness toals to anticipate, identify ~ methods to anticipate, identify opments of Al
of problems. and solve problems. and solve complex problems.
BASIC INTERMEDIATE ADVANCED Al-SPECIFIC
02. DATA USE AND GOVERNANCE
COMPETENCY AREAS AND SKILLS
DIGITAL LITERACY ~ DATA-DRIVEN OPEN DATA AHD OPEN  PRIVACY AND SECURITY LEGAL. REGULATORY AND Al FURDAMENTALS
Understand DECISION-MAKING GOVERNMENT Knowledge of potential  ETHICAL FRAMENORKS Understand Al
emerging digital ~ Mine,analyze and Capacity to effec-  breaches and how can  Capacity o adapt and change  systems toa

use data in the deci-
sionmaking process
of public policies.

technelogy and its

applications. open data.

PROFICIENCY .
| :I
-
Integrate digital tools into
Understand and use simple government systems, and

digital teols, and understand
the implications of using data.

understand the concrete
implications of using data.

BASIC INTERMEDIATE

03. DIGITAL MANAGEMENT AND EXECUTION

COMPETENCY AREAS AND SKILLS

PEOPLE-CENTRICITY

Ability to take into high consideration
the user experience and needs on dig-
ital pubdic palicies and technologies.

ITERATION

PROFICIENCY

s

Understand agile man-

Make use of simple agile
managemant techniques in

agement technigues and designing and developing
collaboration. projects.
— ——
BASIC INTERMEDIATE

RO -
NG BEERBRABERE . BB E

AU T I RE 2R A Y SR B AL > TR~ R I SREE

S

Understand how problems
are connected in systems.

tively create and use they affect govern-
ment and society.

Learn and accept mistakes as
part of the digital project cycle.

STRATEGIC FORESIGHT
Anticipate problems and
unexpected circumstances.

NGILE STRATEGY

Ability to plan initiatives while
remaining flaxible and adapting
1o unexpected circumstances.

Identify and specify
problems where Al
is important, and
anticipate future
technological devel-

Master approaches, tools and

existing legistation to emerging  basic level.
technologies. If neaded, to
create tech-friendly legislation.

Understand Al
Create and edit digital content, systems and master
exploit, analyze and share data, knowledge about the
and develop legal frameworks |atest Al technologies.
and systems that take into
account privacy and security.
ADVANCED Al-SPECIFIC
AGILE EXECUTION DIGITAL LEADERSHIP

Capacity o formulate technical, logistic  Ability to develop a
and strategic reguirements for public vision for digital.
digital projects and execute them.

Master, design and
use specific agile
J management tech-
nigues, forge selid
partnerships, and

Understand how to incite,

organize and manage the dig- develop prototypes.
ital transformation process.
— — —
ADVANCED AI-SPECIFIG

6 : AT FIEfr BRI REAEHE SR

UNESCO (2022) -
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B B 2 B 0 1 5 TG 2 B B R R BRL Y %5 - R
)RRy » TRE T SR A WA 2R AE R B - AR P B AT AR B
BRI -

6 Hk A 722 g M R SRR > DA R B[R ~ ST e 1L 55 [ Y B B U BE R T A
H]AL > H Al R Y & SRR RE 2R AR AR 2R R TR R R Y W P B - TRE 2R A
A FE T 00 R O HE AT SRS MR Y AR o A > AR S A & SRR AL S B > FF TR
BEZOREE - WERBAEIREE - AT 2> BRERBIVEILFTE ol N iy
E (el o) - Hl b~ (RO SARAEER) - HAu
BBl & w2 R RE AR BRI AT 7 > LR AR DAAE D0 ~ R4 (2018) ~ @ Y0
prardE (2022) B E AN (2023) ZHH5e REEE - ZR1M % 250 WE5E il
RIETAE 3B - e B IAE N EBG ST o - NILE 4 SifE S 7Y
T me A% e B Gl R it [ - B PRER (S T H AR AR BBE N BV 2 Al E DUF 2
BRI ¥ 9% > ERE R RS Sy 25 - EE BRI B A AT EE AR
JEE Je bl 20T - TEAR A 13 B R 2 1y £ B ir > 3 DU iz Ry BE(r 2
1T LB M B B RE 5T

FERBENEE 57 > HETH 5 F A (2023) FrgfEay e s - DU

RS = P Bty R SRl Ry E Y o SR - B AR A Rl
H B 3 1Y 2 (8] 5 AR T B 5 BN I AR 5] - ] PASE T o Ak T~ op P

el

=%
o e 75 8] 50 o B 25 B Y oy BUZR A BB POl 2 > BRI R A B YR

R 0 1T b 3 ) LB ) A SRS < AT 2 0 e s A
T - Rl R T R ELBRA G A 5 3 R 5 SRR R R R
THIBLEE PO+ 3 AR A o (iR fr 4 S T M A MR A
8 1 B T T 1 B 5 B 0 33

El fE I

Al BRE 7E B /2 A R A HY I RE 2R 1R HG & > JRECE LRSS 7 3%
] LT I R B R AL SRR G & > SREAILE SO0 st 3 AT BRREERE T —
B - RTE I 3R - S e S A S8 L - R 8RR A S U AR
A ANBEAN AUBRENM > el mEtEMHEE AN LB - RAOBE AR
AT JAE N 9t 32 E % 7 (] 22 [F] » FPIAE T 2 18 » FIRE S EE Rl
ANE I RV BRBE 2R > B BI85 AL BRAERY~FHI -
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B FRBME
— ~ A HEFARBE

HHErYHERERESR SAREE T EAEEF ERE (fla: ZE
B ) ST (Pl - B - BEESE) o 8 RSO F
HYNA 55 Je T A A 28 1 SR B 2 & #E A FsE 1Y B 35 58 BH ( Mangan,
2015) » LA a PR EE T EE 2 NEEERAE ) (Blumenstyk, 2015) -
H o B LR RE - Pl ErT - BRE1F - BiaEM - HEJMEE
FEf# (Robles, 2012) - DL BAESHYRfigFigE (Pittinsky, 2015) » KJE
WL FR R A M R 0 T 8 R (ERE ~ Bl E S 0B 8 F ( Digital
Badges ) K f##5 = ( Microcredentials ) [FL3E KB KBk /e DAY T H -
=R sy ~ AR ER 730 (Bowen, 2018) 2R fi R 1E (&
WP E B AP IOASTETAVAE JT o FEILAE SR AL T BRI B R HH IS B 2
R BE 0 R A B R 3R T R0 BB 0 Bl R — TEVB R T -

FEIT4H B I E (Open Badge, OB) Z il » WiZH St T MBI BE - B
(LB E R — T ] DUE S A [F] 5 3 LR B 1 - SIS AV AL ~ 500 ~ an/E 5K
BB HYEEHA (Carey, 2012) - #8825 & &85 5 2% 15 AT 5l 1Y 2 40 2 S MY 152 A Bl
A% L RS 24 0 Bl e B 1Y 4R [ Khan Academy it A Z 5T %A AREH
BRRGGERY » o] 7B BRI B IR BE R F » Khan Academy [F]If 17
By 7EFIHE G AR AV ER AR - AL T ATy T BE DB REWERS
FAER YT A » B  — N IR E A A E 758 R4 - BN IEE
RIS b ol oy B B Y B — 2 o B {8 AE 4 75 4B RE S 1 (5 (E B 4H 4%

(credible organization ) FEEEHE FAVFIAE ~ BB RL S 250 A - fiEEm 2
ST A AH A - S5 OB A A T ~ 7] S A S A - R R RLHY S R 0 AR
# B AR BE BT 2 B 0 BT A Y ER R EORED BE 2 1 — 28 AUS Bl A 1R

( Jovanovic & Devedzic, 2015) -

2011 A2 - Mozilla (ERFFEASHE ) FA1GE T HE BB LB E R
st o A HEH T RIEL - ARy TR EE ) 5T E 0 A B R A —(ERE
W E L2 HE (OBI, Open Badges Infrastructure ) - {154 275 & Bt
FIEE —HEARE T — 1 A A B ARE - X EFEHFREHEZHMENA
RESES B AV IR - BB RE v DI R Z Y8 258 & 0F OB - 1] LUK
HAEFTsH Y i E =7 & (badge backpacks ) iR AL AR > WRESAE T
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fFE-#BF LREKEEETE (5FRE 7) - BN ERE

SRS — M w] LLEEr I A - 1 B2 #E S st a8 6y B fir gE 7 d = - OBI &
i API > ERZEEREN G AESEZAEN - @i R M &
(Jovanovic & Devedzic, 2015; Randall et al., 2013 ) -

and award

Issuers Badge Classes Assertions Earners

tﬁ who store them in

\____/%ERIFIES

Displayers Hosts

N

and showcase them with

& 7 : R EEERRACHRG

Lk 3B ¢ 1EdTech B 4H o

1 1. View 1] 2. Learn 11 3. Earn |
I ] ] |
Consult Internal Wiki
@ ftwareTraining
-
ch Bad Evaluate Evidence Issue Badge
QO30 Ba0Ye Submit Evidence A
1“ I badgr
View Badge Requirements @
lynda.com

Learn from Lynda.com and
similar resources

Figure 2. Diagram illustrating the process to earn multimedia lab badges.

[ 8 : M EREE

BRI AR ¢ Kyle Clements (2018) -
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https://openbadges.org/build

= FABBENEE

BT A B — T B T H > W] DU &5 2 R 4H 4 B BE {7 38 2% - (RIS
HF P At 2HEBEZR - 82 - B2 - 5t HEERE P
A A E] A ERAVERTE ~ DR R E R EACAVIERT ~ fE5 0 T(E - 723
EEFEACAIE I EEHESE K~ —if & (Devedzi¢ & Jovanovi¢, 2015) -
PRI - B i s L AR ML g — T R 09 > SE R AE (MR am B I R me SR BE )
15 DAwe 20 v LR EEHY T B - HOEB B RYSE Z2 M E 2T hy > fam 2 =8
FEIES > Bl ~ 48 R ECR G Bz #E] DA EE AT Ry B 8 EE ( Devedzic
& Jovanovi¢, 2015) - Frith =z 4h - HARME T RESMEI 2 H HERVEIE 0 DK
SCPEER A B2 AR o [EI I A o] DU(E HE G 2 B~ 2 B2 R AR DL R B 17
AMHEZEMHEEE -

Wt — 2Rt iE w7 B I EN — SIEE A BRIV - BIaE LI
4¢%E ( Mozilla Foundation, 2014)

1. TG (Free and Open) : Mozilla 1Y N E & IE
R TSR E BT DL E e et~ Al HE RS EHC
B - R BB AR > AFEE FEERR ELHER - |
5% 1 45 il e B A7, 0 R R Y A

2. H#EBM (Transferable) : ] DLUTEE &l A [E] 2RO Y 5
o Em e AR RECAR T Y AR A — B B — Y e A A
78 T] DUGEE N\ BV FE il B s AR+ BE RS AV S /1 - B FE 4 ik DA R
AN@EuE EE2H - s E R HMEEDUBREGBEENE THEEE
HE > ERMEEENRE

3. AMEAE (Stackable) 5 OB {1 4H &% 2 2% fli A~ [F) 4H &% 3%
B> REEED BT DA A M B DA T (6 A H A [R) 2 51 5 2 Y 42l B
RELIERE - e 2 R B LIEREAFEFENBERETIEC
NEEDET  LRBEBRENBEET H PR — 2557 AR
RE BCERE R RC % o 1B LA F R VI B E & A] DL R &8 TR AE Y JE
THEREHEE  BEHTHEEENE

4. TOfEEEME (Evidence-Based) @ & —{H#EAR(EEE —E
B TEAS T —BERERERKER (metadata) HYHEHELE > 40
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A] D] 1 H 3 25 5~ HUS- U Ay M B 4 6 - DL mT DLHESE Y 36 B

[FI R > AT B S R B2l - FR AE T BRI R E B AR RE 0 BB 3
AR - Bl

L A EERE :
BHHIRE SR PO LI BT B BT - BN
T R TR (7 B R 1 2 B R A (5

2. AHRKHYE S -
— BB R HARE D HEC AL BB | > g A M S R S FR
[t B 7N = R NI I < K (AN = % =

3. EERH#E:
RPN E B BN E L - BOE A B 2 BOF] 25 1H B
A RS - &EE T DR R BR G - 0 HL T 7] AE $ 57 i 1 B g Y 4
S AT LU E LB LGS -
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INSTITUCION INSTITUCTON
DE EDUCACION | ===t

I;ucm:b

v (¢ @l
[ ] éJ |—, 1
LA L A

«

Fermato co uﬁ_ OpenBadges
Teias
Sy 8,

9 : B EE ST R R A

BRI ZJE ¢ Richar Guaya, Elizabeth Cadme&Nelson Piedra (2020) -

= HREENEA

B RO E F BRI E A R A & T SR AR A&
WA TEEC & » BR T RiT I 25 ZXHE 2 A & BE A A 7 58 (5 F Moodle [
B EEE V6 R EEA - MRS EEERE TR S AR
BB 5 B 25 F T SR AR 4R - L BE D & (E ] Bestr S &% B2 Moodle {7
TEZERR B IR & il & B & sl {H 22 5] Bestr L8R - a8 5t Bl & 6 =
FHIRGESWEEE HERBER RN EFBEPRE TR G FIE
B 5P ZE ( Lucia Maria Borrelli & Luigi Tateo, 2021 ) » {i£ 2015 £ &
% Bestr D RB T NTHEHNENE > O APIvEE - 525
A2 =] F1E AR R R flr SH iRy 2 =] (141 Adobe ~ Ciscio ~ IBM ~ (k5 )
Rt BES T S E ) BRI IR E AP/ E T HE
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FY 58 B AT H PR R IR o (15 B iz B iR AE JE A B S R T RUR B ] (S
i

.Besty

STEP1 X

Test in Moodle

B 10 : Moodle B2 Bestr i {E 0 B

&l AE ¢ 5] 3 Lucia Maria Borrelli, Luigi Tateo (2021) -

g~ A E LA BE %

H 2011 4 > Mozilla Bi#6 % FHEER B E LK - BEAKCH K E
{5 FA A2 30 o3 R (EAE A RS 2 rp Al e/ D A (H IR A T Bz
PRI A S B PR (B 87 - BUE 0 R 2 BB BFERELE - FaE
BE- WEIBE - 2ERERGERESS  MAKEL  EREFEE
PR Ry BBMEE - EMERRE IHE SEEANEE HRhsH
BMER G EMEWREGE #A £ =1V EE - (Daniel L. Randall & Richard
E. West, 2020 ) JRRER  E R G EH BB RNEHERA B
R Z R ES | AN P IS N EZEZER AR HEEE
RENTHNBERT KOS ETIEYSEE A LA S 8 A H B
ENEE RE SRV BUE - T B 9Tt 1 3 DIROIAS 2 h ERVAVSFRE - HBCE BAT#Y
BURE B2 B PRV E RGN b RE o fh =2 T HINFRBENE T
it A 5. B el T 180 5 RE % B L 1T 1Y 5 E B B 2 S B BRI — (E B RS Y 38 4%
tBE H JE H — (& (F R 2 3R H H A A {EEHYEF - ( Anne-Maria Korhonen,
Sanna Ruhalahti& Jukka Niinimiki, 2020) - [Hi: » BB ELSE SN
WP ER > bR T EEEBEERENRET (RE 11) 24 BOEES
BOBTRHEE N EEEENES > MAREN T EEREE -
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BE RGO AE LN RS ENIES  (F AR EN AL
& EIEE T HEYH 2 - BB E (F B AR K EE HEA L Z R 54
B HY A B2 RE $0R S F (R 3R T 7 - R 2 B 9 85 AR B i #08 & JR( OER )
FIRFAE B AE 485/ 12 (MOOCs ) F » FRET WLV B EH A ~ fe Tt #
AN el e o HERMEEBRANEN R E 2MEAMIEEE 25
SAHHIBRERRY - B AR - RIS TR B - 5
MEprEME S E TR E TR - DIRAISEMEH RS - (Kyle
Clements, Richard Edward West and Enoch Hunsaker, 2020 ) ZgE#E L4 &
NEFI AN BRI - aE S N EOE )l SRy R -

Stage 4:
Change
management

Badge topics S Bad
Criteria Choose adge
Platform(s)
Levels and
prerequisites
Required
resources

B 11 : FEREBELRGNERRTRE

&l A JE ¢ Kyle Clements, Richard Edward West and Enoch Hunsaker (2020) -

FIAN

Stage 1: Stage 2: Stage 3:
Design system Design badges Publish

Description, Free vs. paid

expiration, etc. With earners

With
consumers

Learning
resources

P EZE —HEAR RN AL > SEAEEN - B0 - RIAKESE
TG > 0T FAE R (A A A B YR B o HRE ST 2R HY R AR (A AT
Gl LUK - BE RMWVBCREG - S E R ERHEE > HEHFE
AN S8 H JE L S R 2 S8R » R - Bl RO B L 18 2 ] BE i By — T S B2
BREATTE  — GG AR 28 B U Re BB U7 ARy B A
AR R TT 2% - (B2 H Al R 1 > AT EAH BB EEA T T & T E
S 27 IR B B A R (BB E AR - (B8 BE R Ry &
Ry —TEH BRIy B E SR U o0 0 e AR R I B I SRRV ERE pUR &0 % HE T
e (E & S BN R 2B A IRRIB AT E R B E BEET - B
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