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Abstract

This study examines the challenges faced by university educators in assessing
competencies, drawing upon cases and examples from design thinking education. It
identifies three major obstacles encountered in competency assessment by educators:
1) The difficulty of establishing clear learning objectives for competencies, leading to
a misalignment between teaching and assessment; 2) An excessive focus on lower-
level cognitive skills and standardized answers in competency assessment; 3)
Insufficient utilization of assessment to promote competency-based learning. To
address these challenges, this study proposes three key principles for designing
competency assessments. Firstly, the primary objective of competency learning and
assessment should be the development of applied and practical skills associated with
tacit knowledge. Secondly, it suggests making implicit knowledge explicit through
the design of diagnostic and summative assessments that incorporate practical
components. Thirdly, it advocates for the extensive use of formative assessments as
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instructional tools for fostering competency development. Employing an
ethnographic perspective and assuming the role of participant observers, this study
explores the challenges encountered by university educators within the context of
educational innovation, particularly in teaching and assessing design thinking as a set
of competencies. Its objective is to stimulate further research in this area and
contribute to the development of a comprehensive knowledge system for competency
assessment.

Keywords: 108 curriculum guidelines, core competency, competency assessment,
design thinking
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REZRFHEREHET S REGER

T - SR ¢ 7t 108 SREPIREHVE RN E

<Al

— ~ 108 SRMMEUZ BB

108 3R4H ~ BEREENIIL « ORE ~ FREEE - 2808 - 21 HHECRkiz
RET] ~ RRERNEFER Y BT FRREAETAEIYFEVTEAVEE - B
CERVREEREES AR - ATEL RN RERIR S IR E BRI it ey s R
RBLZERATHT > ME/RUEEREFERE (content mastery ) Fy HFEHYEE £t
FE GBI T R R B R R Y B -

NEFERIRS RS E - ZO5H0 (2014) $2 T #0022 | (key competencies )
AR S DA EOR &8 fE4H 4% (Organization for Economic Cooperation and
Development, OECD ) il 52 ( European Union, EU ) HYZAHE 2 01 28 (new
literacies ) ~ 21 tH4ZBH#EFESJ (21st century skills ) (Partnership for 21st Century
Skills, 2009 ) 55 » sgsl = A - FFE A T B 1T EELY) - g2
RE 4R BB - fR#% Gee (2012) ~ Lankshear £l Knobel (2003) “ELE1y
F58 » & (literacies/competencies ) FEHY/E M EELAEEH & SLAYRES] » BiI40
R G TRHYRHMERE T ~ LRt ry AR SRR RS SE R RE T - DUSGAS
HEHESEMRE ) - MR ~ WEEFREIBIANIE IS - B ER
SRS A T RE ) - EENEMIRE )T - MIERERRE T ~ A & RRE )L
RS JTE 2 E S PR IIERAIRE ) - R E 21 AT G OMERIRE S - DU T
FE BT 21 HACRESEAE /T ) B - 2R - 3 - B 20 HACRASERE I& ) -

PEEE—T LT O ERE ) (FREERRAR 21 HACRIgAE S - RIEE
A HEMRPRINERI R AL RE R S > SRR A A 380 - fy 7 EAMEESR 108
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ERAN EHAE » AL TR B2 | f1 T =& J13E | ( Three Dimensions and Nine
Items of Core Competencies ) fZ.LFEENE Rzl » H - T ZHUIH ) V2R
TR GEEFEN " BT TR E) | KT e E KA
Dl =maai iz ngzg " B OREEEREE T R4 8 EuEA R
B RS TR RS T RSt B AR T RHRCE AR R

PR E IR ERE T EEEREARER " ABHGHEEREE T %
T ALBLE R, FIETRE (BEHES > 2014) -

=~ KRR ERIPE

DIZm VR L2 B ARAERE HE > 2 108 SRAIEVEE”L - (HEE
BR TESH B 25 o B EERAECERS K o LB RE (Stanford
University ) #EESRE5E Tyack (1974) WIFEREHFENHEE RG> B
AHeris HEEATH 85 DR RN LI B S UE - N TR A0S 2 4HIE
AT © Gunter (2011) F5R - SEE R /HEIT L EFR 5 - FHéia ARy &R -
5 [ R S AT ~ 24~ RREMFRHHAILFERA - Darling-Hammond

(2015) LAMTInSE ~ SrmiFEIZE Rl - SREAE W ZEAIRE AV B - DT
1B B ERHGT - T8 R AR AU il e 5 B A S i 5 =N S Al
7 (Little, 1993; Stoll et al., 2006 ) - ‘& 108 &4t F 5R LA HE2EF1 = 1A JLIEIZ ()
ZE(E RSN H IR > FEREETL AN fE UM RIS EIRE IR JE - BAE
[Eiks > Bl F R R TS R B R A AR E BT R - B
HVE - A NEEATE S B R B ERAET R SRR - AV EEELUE I 108 FR4H
RES - Rrpll e 2N = UHRVERAR - 00 B HRRERGT - AEHRFERE
71 BERYEAR/NITEE -

DiznFzEday TR R T ERGTE ) Rl s i R
pEscat [ ARRE ) FOREREREAE R S FIRAE SR - REEETAIAEM RS
R THEERAE ST - SRS (R A AR DRSS - B T AR SR
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S > REEREJJARID SR o 2RI > RS S T BER R R SRS
FEEHERERET - BT R  RERATE Y SR EEEE - RY S
SR ~ ZERBETERE RS FllR o NIL > — ks T AETE AR
R A B R BB E R - AEREN e SRR E A B - T R
B TERETE ), ARANERGE R —ERKEC T EREEA ) BT ERR
afF ) AEERE bR ES AR TR - SRV ENTE -

R ZET R B ER PRV BB ZIA R - TR T e R AR
A TE T T PR EE - S 108 SRATMIRE G E AL - AT IR RS
RAE T 2R I AL 33 A O RTRE PR B > W 2R 7 - SRS S [ & -
5 e A L F SR R B E AR R A -

A - SRS EERRETNNE | DERETEE RO

— BRI ERR RS TR

EET RIS 2B T ERIEAEY | BRIEEY
SRR ERERERE (RS LUEHR Polanyi (1966 ) Ed Collins (2019) Fff
sty T ERMERIE 5 (explicit knowledge ) B¢ Anderson (1980 ) EFRAFR MM R,

(declarative knowledge ) » FTsEE#AMEAIE - B A 5 E HGE S U F AR mEL R =
(VBRI EE BIEE - FIAEEE - Y3 - B ~ FE e SRR T B A B 2
ERUEAEENETE AR T 2RISR E | RERETR A HIA T E BRI DL K
RE A RINEEE KA R S > e T ERHERGTEE | - Z2RIEA
ST RSB RI R A L RN - S EARTE - B % - FmESS
HIBIEREENRFE TR > RS2 EENREER - Wl EmE a8
7% (Bloom’s Taxonomy ) Hi{EFEHYRI{EZIAIEE ST (Krathwohl, 2002) -
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2 H5E T IS MAIE, | (tacitknowledge ) ( Collins, 2019; Polanyi, 1966 )
HUBEERE - FEA - EEEIEREST - RIS SBEEE TS - sEERA
EDUERSC T ~ SEE ABIBRIEN RIS » AL - BRMERIER AR 2 A B A s T Yy
B RS AR ER g - DA /K RO R P R e T WA T R M R L B = Y BE T B
WEH AR A B EEEE (WE/KER SRR EEME) MRS RER G
A ° Polanyi (1966) 305y - {48 kR P ELE RE [FINF 22 & MM AR A1, - B
EIREEER RS G A WA S EE - R e E DI RN £
R RENETEEEEEENEMERAE - BEFU L BRI

HE 2 AR E R E AR R (knowing that) HYERE - 258
EEE RS E X EEEREETT (know-how ) HYEZE « FZ R il LU I A
FolFl—(EE2RIerE (LIFESE ~ B ~ 7B ) sRIFEERIAVISIEE S (A RERTE
g~ IRIERE ~ HEFE AR O RE ) EEEREA - DIEE
FESE RSB - HSTERRE S22 DARRGR R S BRI ) /Y TR SAE AR
B RyE o (EEPERE S A] DR S R ERE RVE (RRMERIER) - S| et
HGIESEBEFMARRENRE ST > thite R R EEE - FHE > SEEEENE
i R mT D fl EERETA B o A 5 e L A T RE A R R (BRLMERIERE ) >t mT DU R
T2 toh B B2 5 S e L MR R R e FE P B BT R ) (BRI ) » e ZE T kR
PR RE TR OAERE | B T R AR AR | TR -

= RREBEEWEE  DEETEE R

REEEN FadEm 2 aANEREIEERESEEE S - LUT AT 8%
51875 | (design thinking ) Ky IsERIAZ B ELE BTV EVERL - sat E5 204k
i REfi# £ (complex or wicked problems solving ) FY 75,25 (Brown, 2008 ) » /&
MFRBEE " B SRS EE AL S EatE ) (UNEEL " 2055
sat BB HEETE ) MBS TIREE N TR - B H IR A S i
MIRAEREERRE ) - (EREZEEINERNT » 3T B RI5 18 T (B BRok i
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DAEREERY 72w 77 B2 FIER empathize )~ & ZE( define )~ 258 ( ideate )~
gz asat (prototype ) BUISIHEREE (test) o ST EFBIIEE » M R ERTEHY
FEEE T IEE ) FIFR G AREERELFROR - AR R E A AR 5,
IR T ERR ) TR LAVREL - B LU FOBEAYRIE R FRRE - 2k TR &
TEATREAY R AR T 28 5 B A AT M SRR A DT 2ok T B asat 0 6
i IR ) KT A R AR N R AR R T RAVRREREIE S o BulURR
FEIERUELE (iterative cycles ) » HZHER B ERN] T 888 A | SEREBLRUES
772 (the double diamond design thinking process ) K #E{TEIX E % » f{&skaTH
A AR BV ZE S RS (Kelley, 2001 ) 572543638 Haea T 85 2K EEL &
FYRIRTERCK » BHEE B - K BEINAN NGB RIS RE A E
FERT A REE IV EEEE (e.g., Oxman, 2004; Panke, 2019 ) -

EERGET R WAMEIRT: 1R Ll 7P BRAY E R BEE - s s A
W BRI BRSNS - RN L AlEest B8 B R AY RN
[E A - AR BN PE IS T S e A R T RE R e FH L
EEHES] © Perkins (1995) 5t - ¥R FEMIREME L AE 1) # RS2 H BB A AE R AR
R SRS G - B A R S8 SR MR A RE R A RE YRR M A4S (mind
tools) » et EHFHIREHI THAEE & REEH (Martinez, 2006 ) ~ T LT &S
S A~ el NS IESRAD ~ RIEESEEYITA ~ A0 B m
EIFFRIEAR - 10 - BT EHEE - HEE RIS S HIEH -
{EAfASEE e ~ MR RS SR I E SRS - BIRED ER S
FRAAEA B E ~ AR AR A A SE R SRS E B E R - SEER
PR A AUE S TR EANEEE ~ S50 TR A B A R A R RS &
5 HEEDUE AR A i B2 HEE I - AR BRI R A B (R B P RE
EHEYEIEREFIAEST (know-how) ‘Eikat BB HEAM - I E A ERTEMHA
HUTEIREARES 2 SN BT AERY T BRI, | - SR aRa T BB BEFIERIRES) > 2
BHEFRE IO ERER B EEER T » So— 7 > BET S [HEE
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i 5 CHERAEF T > 5B AR R T A
#EUINE > BREIERET] - 52 > B2EER 7 ERSGT EE BRI, - &
A Bt BRI ERIE - RELE R AR P RS U S PE L i 5 5
A EERAVEFEARE DL BFRE S FRE I A - R HEEE R EE
xR 2B IR AR SR A ER R

arERG R REEERRENEE B B ANRRMERIE - ks E %
B G FERA TAMAVRIREE JT - BRI S SE B B R AR B ok
7 NI R R a TR B R MR A3y M ~ REA B 2 B SRRy B Y BV )
PUE R T BB R G R E S G R R - B E st Y=
AETamiEiE SRR B RE TGRS » WA Y e 2 1%
PR BRI S [F] 5 am B S S8 R R A L L S R AR AR & I (SRR R
] RAY T HARELSRAEE » i —{EF] DLEERS M AR NN W SO 8% S R P H Y
ganat o DI KEIGEYIE ST e & SR EE RS et AL
StHH B CanEl R A B N & 1F - il 2R E ] LAMNENITEE (eg,
Schén, 1987) o DAY MRS ME RSB E R B2 8 RV E R - 1 B & ERFETE
2 (rubrics ) » FLEC R HA FEHIET RNV T E ZEETE - Perkins (1995)
B Wiggins (1993 ) ZHEH FEDIE{F:F& (performance-based assessment) 3%
BRI E A ZRE > Wolf (1989) T sRiEAMEZRTE (portfolio assessment ) ZKEZ
RIZEHERERE ~ Boud (2013) F5RLLH £5FE (self-assessment) 2K {7 )52 E
FEEECs B AR B EIBE - LGV ENERN SN - ey
BB R ARV ASLIEE R - e n LIfie e rE R ' N % -

il

i

seat EE TR E AN o] USRI & T (B R ESTENAERE AT
c ATEEEEED THESGTREBTPERI RN - B a S A S
RV, > HEAEM:  {H Carson (2007 ) H3gHY - [ REME AR A% E28 R
AR R RE Y EE R (B S R R A e o U R R R RS 2
A B EEN LR S - EATERAE JIBLIEE B (learning

S
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transfer )( Perkins & Salomon, 1992 )« #5  » 5 PG E B 2R B2 EVE HAEE

B E Y HRRBLER S A A - AT R A A4 bRV R E S
BT MERFEZIRIBE IR E - 1B RO E FH EERAE IS S - &
SEEE PSR RIRE IR E - BERIARGETEE RO ) - FRAREN Y
ATZHTE > WS ZENFTEINBRIERE 5 22150 - [EiRsHE
BERER AR - DEIFNENS R BINEENETE - E0Em
M E B A A ERh R -

2 ~ JIRBEILR R

AFE LA EEE (ethnography ) ( Creswell & Poth, 2016; Glesne, 2016 ) /E &
BZEEEE 704 » FIDL T AR 2N Y 2R a2 PkEL - (et R sty
o WRHTETE - IR BRI ORI R E U b ZEEGIH - SR F il aefE
2o by F EIRSEEE ~ FIER(E S 17 A5 ZE ( Creswell & Poth, 2016; Harris,
2001) - ISR H LR R ELEE - STREGTEFHEN2 8 - g iR 26y
#2234 (participant observer ) - fREZIEZE /AL BN REAE ~ IR BLIHTTHY
HEEE @ IR ESHR SERELRENARERELRLETE - hEHEEER
TR EBENBEBETRIFNEES - KT E D TAERERETEAEREHR
EERVEIRET - R R E R TR SR BB R Y T Pk - I
Dlsat B R B RV B A F R ARG SRS

— ~ REZEMERTREYE > FhlEsGt S SRR ERER - 1%
PR Ry el 2

= bRt EEETFEPkEE A R RE SR A Ry 2

aFam & 5 18 B Hie FE e AR Zae el A g S RIS S - fF
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Ry AT FEEIERVEEE (Gergen & Gergen, 1991) » B8 H 2009 £ > 53 AIIHA
HII e E (TR - T 21 HHCRASRRETIHINTE > el SR EE RS
H - REEAE - RGBT ES - IEEEE - AR sE R
EHEZ L VIR EERVREEE " 2EMEREE T SF AN T
R ) et ) T RGT RS ) F o WSHERREETRET THEE R
ZEHEEN R - CEAER T STHERCOC | RIRESIOR R L 2RI
5 o AR ARG TIT5EA (Barab & Squire, 2004; Jan etal., 2010) FIEM:b/T
FehRE o BGETHIFUETRIEBEAREE th SRR B R > B PREUREER RS
HEREALHINITEITE > FTUREE A RS T AT 7eE HIBUE, (Collins et
al., 2004) - ZAEEEIS: > DGR B IR AR ARG AR, - A
WA B E SRSt R P E SR I - R AWTFER DL T SR AT
R TR LR IEL

WgEEE 2016 FRFERSHEEE ARG EF HEEE - WA ESEE T
O BTEREE T LB AT AILE PR et B ) L - HATREHEE
10 {EEHRVERET B S ERERGRAEE - IES1 - BB EWEETEFEHEEE - &
EEEIETE S - SRE - s e - NEE N ERIER A
- REFMGGETES - REEARESGET R E - BT SRR IE
DBy 235K > JREEAE 200 5 o EHLBHER - (AER - SR - SIRETE - 2%
FHAZREHETEHERGT RS FRER I FE 20 - s i EEEEE
TR E PG RSB BERE S - BRBONEHET - RERRREA ~ &
VDL ~ (RABUEEEE > R EERR AL EHERACRZ — -

PR TS ERET RSB RGREETIN - It B ERE G T S Mt E A
EFFA > BB B s U ERER A AT 252 BLUE AESGET RS
BEEZESHAEAFERERE - e 7RGt S S BE B - e EH
RF 2 TR B RS e B R et B PR LR B - MEAKGHE
FIREAERME G TR E - B iRGERiR (TFE FRZ A E G AE
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ARG RAERAR - REREIERGTEFZERHHE > BRI S G
FEAFIZETEA RS E - B R ERE BRI Z = -

Wt B tREI G T B Z IRV A S B SR ETRLL - FEEE
TRV RERAVER R - POEERE T s T 5 R — (& (FR AR ERY 775
s > B AL (A T ARRIEE ~ e~ ST SP RGBS
Sre FE PP ERAVE SR L - il 0 TS AVE TR E AR ER RS -
HERBER S DU TARD R T 2T - BERREEEE (Ba RN - REA B
ged - mP ) (YR EERGT RS E R - B AEREEAE FRE
sCaxa B o FEHN - BT EHVAE R RL S F R T R S = ]
IR HRUE A ES TR - SRR HRIR - R BRI RS
FEN > ETEBERR 2 if/KR - NI - Yt EEls s EE
AT G ENER S R H s - ARE RS S e B AR ARV - I HAE
BRERGETES ~ SMERE TN E TIEYSERR - RS TR E RS mAVE R LU
BRASEAER:  ZRARIBIFE R EAGE TR R EAVAIELE - DI
BERTEREE T OIMEREY " SRR R REEGT ) B IR ECE R E A R
ST REBAGGE TSP RE - RS IR ESR - (R E RaET
FHERIESGTHY T BRI ) EEER H AR ks T AR - BIFELERIRE
1% TRRMEAIG ) SEAERtE - B H AR ETE T S RS -

Wt E R aE T S B AR REF RN RIRGY B CHVEER > thalE %
FAERERERE T ERT EAVETRR - AU BEs T S A e A B ET ST R
ERf o B (NITRER ~ ROTKRER ~ BHECOREEE) HUEEmEd 24 B
EARNSE - BEEN > SavihtEsat BEN A EMHE - fEvTEE
LIEeat B 5 AR RV B4R LA (LSRR Tl i aka T 85 SRR 1T 2%
FEBSENTR - SRR RAR - BRE - BERBEVENFAFEER > AlEERH
REBLPk R EL (B e By — 2 - ORISR L R SR R Tk T
FiPERF—F A (themes) » BUATFENIEHET_EACHEE AR TR HAY
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FEafEhideHEL -

AW R R T R B R R A PRER NS - A USR8 R BI2ER -
BB > U AR RS [ EREIAGE S - DI RIS EE AR E
HEE o DUTRIMRE SRR = KPR » 3 PAsEET S R R -

k- REZETRBTTRIV=ABE © DISEtBERHAI

— REREEEA L - BERHVRERER,

s EE RN — (D B 5 H AU - e HAREELL
HETZ AR R ERTER T R HHEA S IRHVEE - 88 H S BEMEEE =
AEH SRR S EE RREE QIR B St X B8R A
MIEESEE  HERE TS EREUF R BRI - U2E B ER
AAEss TRy Squire (2006) FraifYERE L ERGT (designed experience ) Y4
2 - BERFRAEM EZ B RRGTEGRERNIEETE - AMEZSEREK
EERNRERE - BENAHIIEE R - HEERBHFRRNRMEN S
SERE » BN TRREREENIAE ) o SUEREILEERAVAERE - s e S
BEREEIRIE ~ BT E (P B R — BRI -

R H R EtEE T - B REZER R EE SRR S - #8

EE) - EERRmALHEE SRR - B0 BERAE - B rYIeEiE
AR HELR 4%

 AMERE R SRR 5 S B R Ry (] - (AL ZE B »
BIEEER TEE AR - FEEE R MU ERERERER, - RIETTEEHE

(EEE LIS TR BV R, - (WA REE HIEAAR ST 258 -

M

Iy

FENH AR HIER SR BRI B R ERETHELTE - B
RIS E S B RN RS EA VR > D Ss T

35
X
Al
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HEEZZEE - sat EFRBREE HEET O RAVEET B fFEERMER
kBB T (S B RE RV REEH B S (FRE D E IR MR - A/ D EHEIE R
Faxa T B REEE HER R ER VAR - MRS S TEMA ERE
o UM A BB - SR = R AINERE B AR RS 1T EE A AR

S

=

(—) BRI EREEERER S E B R

AL, TR SRR Y | AR ERE R | HUREHR R
A TRE TR T W RS REERTE SRR
A

VRGP - (B0 RF EAGAEEE - 4 REMRRS RS HE GG R -
() DIRBEAEMEAE A HAR

HENLL BB RS T st R L SR e R TR AERS
HH - B (mE R ST S AR, - POEEAEREE - BRI
N BB S B S 8 T3 - sPEERER RS T RS TP BRrY
TEF ~ RO AR DUA GRS AR B T ST - AR
s E R B E ARGt BB EE > EIES " 2EEREERRETEE K
R R > PUR T ERE A REAE R RTRER B AL T SR 22 BB TE 5 TRELE PRk
BHVEE TR FoniEsat BB R IEAER S RS2 HEE -

(=) HETAHFREZ BN - Rl R BRI

BENLL T EEERE SRR ) e RS E AN > JRNEER
BB IR AER BT - AR T &fF ) AVERZIREY "B
/NEETSRACETT 50 IR T A T EAF - ARCRIEEREN: « BIREESE
F ) ER AR TR AR ) FEERE R | REfE ARG B AR o
M3k " RE T MRS TS SR E AR A R R R Y DU R B2 53 2k

st AL BR ST - A amE B hEhaG T G ERET - B e RitET B
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BRI SEE AV RR AR  BIAEEt BRI TLED B & v] LIS SR ~ (PR A] LA
SRR RSy TAEARRE S - e BBt B R S A R
> B E RV ERE FIERERGT B BRERE P SURAVEIERIE - QR
DL T EREE R e e st RS AR A R M REE P B IR T B e T
%) EFREE QIR > ENERNMEEAGSETESHEREE - e a8
BENETEFVREEF RTINS > R Gt R MR
AVEERE - LG > SFEREGTA REH BN TS B HEGT RS RN 2R

BEST -
=~ BRMENRRETR - SRR AR

REFZATE R SR B AVER AR A S B OR BRI 5K s - a2 fREERC
B BLE AR SRR A B AP (LB - R AR E S R E
HREHIHE - DBV AR HER R BAVER: - EEREHE T2
FME .~ ZESE TEME ) FREETEE AR R - EREHEERME
TR - ZETGTHH A ETEEEEA MY ER L

(—) REFEABSHRINEELE X

FREEEGRMASA S EAENRE S A e M EEEE AR
FEE ) KR - EREAEEFMER > sFELERFERME - FhEREElE
FIFAECIRERT)  SYELTREERE T IEMEE ) B EoHHE - A FE

() sada PSRRI IR ERFE

ZEFESEMMEZR - &R DARENEETRESZENETE - fEfECEH
HRREREAEERA - B E R S ISR IR BT TR E
RIENEPEEAIAES) (higher-order cognitive skills ) ZFER ~ 73T ~ S5 ELAIE
%o A EREMS - OHEEES Bloom f£ EEMAC R 75T E S EAVEEA HE - 12

No.31 June 2023 | 369



| (il 3% 2 5 2 7 )

| Taiwan Journal of General Education

HA &M 57)E% (Bloom’s Taxonomy ) ( Bloom etal., 1956 ) » HEELEFRH1 H A
&7y BN EE K > s AliE&klEk (knowledge ) ~ #Hf% ( comprehension ) ~
(application) 437 (analysis ) ~ %24 (synthesis ) ~ E15¥{E (evaluation ) - /&
WY BUEAR B TIE TR R - RS B E RAV/SEEERZAEE IAEEE © 5Ol
(remember )~ #Ef# (understand )~ FEFH Capply )~ 7347 (analyze ) ~ 55 ( evaluate )
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Extended Abstract

Challenges of Competency-Based Teaching and Assessment in Taiwan

The implementation of the “Three Dimensions and Nine Items of Core
Competencies” is the core value of the 108 curriculum guidelines proposed by
Taiwan’s Ministry of Education (2014). However, both pre-service teacher education
and in-service professional development struggle to align with the vision of the 108
curriculum guidelines, leading to a gap in teachers’ understanding of core
competencies, curriculum design, instructional strategies, and assessment. It is urgent
to address the limitations of teachers’ knowledge and skills to effectively teach and
assess core competencies. This commentary focuses on the challenges faced by
university educators in assessing competencies using design thinking education as an
example. It proposes solutions to inspire further research and development of
competency-based assessment methods.

Assessing Competency Learning: Using Design Thinking as an Example

In Taiwan, the mainstream education system follows a content mastery learning
paradigm that employs direct instruction and textbooks to impart “explicit knowledge”
or “declarative knowledge” to students (Anderson, 1980; Collin, 2019; Polanyi, 1966).
Explicit knowledge, easily communicated through language and texts, refers to
subject facts and information found in textbooks. Assessment in content mastery
focuses on evaluating students’ systematic and accurate understanding of explicit
knowledge, employing tools like true/false, multiple-choice, short answer, and essay
questions. In contrast, competency-based learning emphasizes “tacit knowledge”
acquired through experience and challenging to express in words or texts (Collins,
2019; Polanyi, 1966). Tacit knowledge requires contextual understanding derived
from real-life situations, and competency assessment should prioritize learners’ tacit
knowledge, practical skills, and ability to transfer learning effectively.

This article focuses on assessing competency-based learning using “Design
Thinking” as an example. Design Thinking is a problem-solving methodology for
complex problems (Brown, 2008) with a five-step process: empathize, define, ideate,
prototype, and test (Kelley, 2001). Developing practical application skills in Design
Thinking requires immersing learners in problem-solving experiences, observing their
thinking processes, and making judgments on problem-solving approaches and
thinking modes. Teachers play a crucial role in developing Design Thinking
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competencies by focusing on practical application built on metacognitive skills
(Martinez, 2006). Assessing Design Thinking competencies should prioritize
capturing implicit knowledge, including metacognition and teamwork skills. Implicit
knowledge is challenging to express through detached descriptions, necessitating
teaching methods to make it observable and recordable. For example, when solving a
supermarket shopping cart design problem, learners’ thinking and collaboration
abilities become evident. Opportunities for group discussions, reflections, and using
tools like sticky notes make implicit knowledge visible. Writing design reflection
notes describing problem-solving processes and collaboration methods serves as
evidence of competency development (e.g., Schon, 1987). Performance-based
assessments (Perkins, 1995; Wiggins, 1993), portfolio assessments (Wolf, 1989), and
self-assessment (Boud, 2013) effectively capture and evaluate competencies.

Assessing explicit knowledge about the Design Thinking process is necessary
but not sufficient. Carson (2007) argues that assessing competencies should go beyond
comprehension of Design Thinking steps and focus on problem-solving abilities,
application skills, and learning transfer tied to implicit knowledge. In conclusion,
assessing competency-based learning requires a shift from evaluating explicit
knowledge to capturing and evaluating learners’ tacit knowledge, practical skills, and
ability to transfer learning. Competency assessment can utilize methods that make
implicit knowledge observable and recordable, such as performance-based
assessments, portfolios, and self-assessment.

Methodology

This commentary is based on the author’s exploration of the challenges faced by
university teachers in the context of design thinking education. Ethnography was
employed as the chosen method (Creswell & Poth, 2016; Glesne, 2016) for inquiry,
allowing the author to immerse as a participant observer and understand the values,
beliefs, and behavioral patterns of university teachers teaching Design Thinking. Two
guiding questions were raised:

1. What are the main challenges faced by university teachers in implementing
competency assessments, particularly in the context of design thinking?

2. What are the possible reasons behind these challenges?

To ensure the reflexivity of the commentary, self-disclosure and observational
interpretative perspectives were adopted, allowing readers to evaluate the value and
judgment of the commentary. A design research approach, along with qualitative
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research methods, was employed to investigate competency-oriented learning,
assessment, design thinking, and game-based learning. Interactions with experts,
experienced and novice teachers, and students from different educational levels
provided valuable perspectives and insights. The author's roles as a design thinking
teacher, co-principal investigator in the Ministry of Education's Design Thinking
Project, a consultant, and reviewer in educational innovation projects have
significantly expanded the view on practices in design thinking education.

As a design thinking educator, the initial focus was on imparting explicit
knowledge to learners, but it was soon discovered that learners struggled to apply it
in practical problem-solving. Through dialogues with other educators, close
observations, and analyses of learners' problem-solving activities and reflection
journals, the reasons behind this lack of transferability were identified. This prompted
critical evaluation of teaching blind spots and iterative revision of the curriculum and
assessment methods.

The reflections extend beyond personal experiences as a curriculum reviewer,
evaluator of innovative teaching projects, and observer of other teachers’ design
thinking education practices. Despite differences in teaching and assessment
approaches, logical consistencies in the challenges faced by most educators were
found. This commentary aims to shed light on the challenges of assessing
competencies, using design thinking as a representative example. Specific cases were
consciously avoided to ensure the protection and comfort of individuals involved.

The Three Major Challenges in Assessing Competencies for
University Educators: The Case of Design Thinking

1. The difficulty of establishing clear learning objectives for competencies,
leading to a misalignment between teaching and assessment. The main
challenge in designing competency assessments is the lack of clear learning
objectives, which are often implicit and not easily measurable. As a result,
instructional activities and assessment planning may be ineffective and
misaligned.

2. An excessive focus on lower-level cognitive skills and standardized answers
in competency assessment. Teachers often conduct competency assessments
in the spirit of content mastery, which focuses on lower-level cognitive
abilities and standard answers, overlooking the development of higher-order
cognitive skills and implicit knowledge. When teaching design thinking as a
competency, the emphasis of assessment should be on higher-order cognitive
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abilities such as application, analysis, evaluation, and creation. Assessment
methods that prioritize practical application, reflection, and critical thinking,
such as performance assessments and portfolio evaluations, are more suitable
assessment tools than testing with pencil and paper when it comes to
understanding learners’ implicit knowledge and learning transfer.

Insufficient utilization of assessment to promote competency-based learning.
Another common challenge in competency assessment arises from the
inadequate use of diagnostic assessments, limited understanding of
formative assessment, and difficulties in designing summative assessments.
Diagnostic assessments should not only evaluate explicit knowledge but also
uncover learners’ implicit knowledge. However, they are infrequent and
predominantly focus on explicit knowledge, neglecting the significance of
implicit knowledge in competency-based instruction. Formative assessment
serves as both an evaluation and a learning activity and plays a crucial role
in revealing learners’ implicit knowledge explicitly. Increasing teacher-
student interactions, utilizing practical tasks, reflections, and providing
feedback can enhance instructional activities. Designing summative
assessments for competency learning is challenging due to a lack of clarity
regarding competencies and assessment tools. Assessments often prioritize
evaluating explicit knowledge while overlooking learners' implicit
knowledge. Overcoming these challenges requires understanding the
relationship between learning goals and assessments and incorporating both
explicit and implicit knowledge in assessment practices.

Conclusion: Three Key Points for Designing Competency Assessments

The commentator concludes with three key points for designing competency
assessments:

1.

The primary objective of competency learning and assessment should be the
development of applied and practical skills associated with tacit knowledge.
This involves emphasizing the ability to apply design thinking to solve
problems and express personal interpretations.

Making implicit knowledge explicit through the design of diagnostic and
summative assessments that incorporate practical components. These
assessments should evaluate both implicit and explicit knowledge changes.
For example, using an authentic problem-solving activity, such as designing
a shopping cart, to assess collaboration and problem-solving skills.
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3. Employ formative assessments extensively as tools for competency
instruction. These assessments can include activities that enable idea
generation, feedback exchange, idea revision, and adjustments to teaching
and learning methods. The integration of experiential activities,
demonstrations, reflection guidance, and synthesis of learners’ experiences
is crucial for effective competency learning.

The author’s insights are based on practices in and reflections on teaching,
assessing, and researching competencies, especially in design thinking education. The
depth of the insights is strengthened by the multiple roles and perspectives of the
commentator: university faculty, design thinking educator and researcher, reviewer of
competency education, and participant in design thinking communities. It contributes
to a deep understanding of competency learning in practices, especially in the case of
design thinking education.
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