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Development of Teamwork Tetralogy by Collaborative
Learning: Teaching Practice and Reflection on Design
Thinking Course

Ming-Hsu Wang ™

The article aims to develop teamwork tetralogy, a series of four related strategies,
through collaborative learning. The study employs a mixed-methods research design,
incorporating both quantitative and qualitative approaches. Quantitative data was
collected through questionnaires, while qualitative data was gathered from group project
discussions and analysis of learning portfolios. This triangulation of data sources and
methods allows for a thorough examination and evaluation of the learning outcomes.
Through triangulation, the influence of independent variables on dependent variables, as
well as the phenomenon of team trust, interaction, and knowledge sharing during the
process of team collaboration were explored. Reviewing recent research, the importance of
teamwork or collaborative learning to interdisciplinary learning in the field of education
has been highlighted, particularly in response to the trend of interdisciplinary collaborative
problem-solving in the real world. However, despite the abundance of theoretical research
findings, a gap remains in addressing practical challenges and providing teaching steps in
universities.

The results show that teamwork tetralogy significantly improved team work and
motivation on interdisciplinary studies. Results from qualitative feedback, show that
students enjoyed the process of collaborative learning more than the outcome. The positive
atmosphere and attitude helped design thinking course. The knowledge sharing facilitated
by teamwork tetralogy plays a crucial role in fostering effective team dynamics, including

enhanced team interaction and increased levels of trust among team members. Furthermore,

* Ming-Hsu Wang: Associate Professor, Center for General Education, Affiliated with
College of Interdisciplinary Studies, Taipei Medical University
(Corresponding author: mattwang@tmu.edu.tw)
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in the process of mutual subjectivity, team leadership is no longer a significant factor
influencing team collaboration. In summary, teamwork tetralogy can foster a flexible and
diverse atmosphere, leading to improvements in participants’ creative thinking, motivation,
collaborative learning, attitude, and performance. Several suggestions are offered for

educators to consider in the future.

Keywords: collaborative learning, design thinking, interdisciplinary learning,
teamwork tetralogy
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BRI - T E E TEE -

(—) HIFeER

SBIIFREET R 10 trEaat BE S E R R A EIR A E TR -
WrsEE TR B i (2R H e - BB B E B i (FEE B ARG B 77k - Sl
A ERMEPETERSSE - ZRATIERERELE - Bl —E R REIHF A
Pt (S —— R R VUSRS - B - (DEIBCEIL (Team Building ) + (2)[E[%
$£#2 ( Team Tacit Understanding ) ; (3)E[%324Y ( Team Contract ) Ei(4)E[xE2 ( Team
Leader) > ILEAAAMFHE LSRR T T mABRRS - WDE N B A 2 B E R
AR ©
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B BP0 R gl TEAM

<1l> <2>

Erx Bl =R
v

<4>

5= BX

=] BX

e

ek 52

RE BRI WX pRiriE - B8 HHMEARE £23 9]

PAGE X5 4H - 0 FEEEREFS - RAIEL TREF - o B=E BEIE

AS M AICEED 53 1% 3% (W) B BK 32 OJRESR RIS RE L
6 5T E M HE A - WIRHREBES
TE RV FEI24

LAY

RE

B4 EEEDET =
BRI © UTgeE BT

(Z) wroeEfTH

DISat BB ERE - A BXIGEIUEEh - /> ART—#HH] Jeng B2 Tang (2004)
FERE(FREIESR - HETHIIMEN - DURUS B S fERE TR RIS - SRR it
[Er BRI - [FERF - Bl T EBSSEEER ) CERFFA > 2006) HHl - Bz
PRAE (R AR S BLAERRM: - BACEEE S S A B 2 B A 2 BRI S e - 25
DUERRFIER RoRERe - JEaT 26 s R 15 R BRE S BT ST - Fuhlih st &
SFE R (Design thinking rubric ) FFR%%aTEHEZEE R > W LR EP A FEE T A
HIRBG & - 275 TEITZERE - ITFeie— » ERREDh AR BRI B & fF
BETT + fRER = > DUESHRS ™ A BIREETTEIRAEE - Bk = DU/ A B RS
B ¢ BEY - R P EIR A - EREE - BREE) - Rk ZHIHHE
M-

___________________________

|' E3 'g \|
! BIRISHE s || mex |
|| mxEE = REE | |

__________________________

<§§§E>——l—+ BEa
R
E4R
B S5 WHERAEHE

BRAOR | B BT -
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(=) w5Eathi
DAt At IR SRR DB RAT - RNBEE R EBSGE R - SV TEGR
BE O ATPAEIRCE R - BRCER AR BRI E IR - DUETT = Aless 2 6 - B
e BT o

= WEETR

RIEM T 200 2 i i I F B 8 E =0 AR 2 2B E M E R T
Ho> @& T5C M BERER —BERSESE ) TEREEER ) & TR
FRFERGA - SRBHATE ¢

(—) 5C fERE HERER—BERGIEREIER (A1) :

427 Jeng i Tang (2004 ) 2 5C RSERE DR mEFR " B ETERET) Kl = -
ERREEANER - (AN EEREE - AR RE BRI A E BRI E
{Z% Cronbach’s Alpha {§7£ 0.919 -

(Z) ERMEER (At 2) :

HSEFEFTEA (2006) A5G TE > 8EREE " ARXGE T EKE
By TEIRGEE TS B T EBGREE ) RS - MR E AR TE > I
AR EE 22 By T EREEESR | - (SEFRE 14 Cronbach’s Alpha #HEA >
HErREME S AR 0.8 o M & BN 2 i A < B RS T B UR R AH T - BURE
H—EREZNE -

(=) SETEEFERI (kg% 3) -

5 EIEE A SEPHIARER d.school 148 2 FF&E R - DUE Ryastat BB B IR BRI RGT
fiff - RXFF & KRB LS KE dschool B &I AN E®E (518
https://www.applestar.org/blog/pondering-the-design-process )» & & fHEGI 5T 0] 2% Larry
J. Leifer ZFEEFFRRH AV T2 B SR 53R L (Dym, Agogino, Eris, Frey, & Leifer,
2005 ) °
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F5 BEFEEFERHATAL
EXVQ A2 FLR 3 L)
[E] | B |2 A At A P &K BR |22 A BH B Y AR | R e R AR O RS — e BRI U A R
H EOENEE (#HEs) fift (R SfEERE (8 A/ERSE)
FRE | /D 1 81 5 O |88 & sUR 5 T AR | BE AR (A By 5 R S 4% | B et A R H 24/ A2 A
SEAR IR B At A B AR |RE T - — BT A B |HYEE HYREST » R0t N —HEHafr
[/ FE SRR ERIAE R BEIIRES]
E | BT —EERZ/| T E ey RAE BB 38 18 0y 2 g B |E8A 1 EnER T g%
# FE w5 | R A\ BE ) AOFROK > WAES (| CEURL) AITESF A | TCrery i R At
Z AN — {8 R/ | BN s E R E 0V |5 (BN T kSR e
il e e I B — R RE A R
FRE |1RE— (A (B |G AaE BN | BN T KA S E AL | RN e B RN T &S
A B/ RE RIS E | R AR (BRELD) | JIFsk B 28N R RAR (BB 1Use
rE PR (R R R Y| IR P ER A MR AR A L
AE
2% | FAZE|RE S AE IR 25 A8 B S HE AR 20 (EZR B |2 (E HMW > E 4 — | B R £ il i B B — AR
18 VENG AEAR T E HEOEETH HMW A8 (@2 5 HMW FEUARY S | SR
P A FO4E/NE|— T 1T
MAEE
R At N 2E 4 30 50| B A NP AEDAFORE |18 A B IS B AT ry — | (58 A S R i 8 A8 — (E 52 52
L FRAEEAEE AT R T-AVRE é’;ﬂﬁiﬁ%[%ﬁﬁﬁ@k% AEFETYAE
i JEE
JF | B |8 AE — 1 A A B |BliE —{E 5 7T DARF| Al — (& 5T H A | Bl 2 (E 2R F0% - T DAGEAR
i DUT f# 0 REUE R (VAR ARIR &6 T INAEDE TG BT | T S TR AR E
7 HYRHERI 88 B 2 R | B8 B S ORI FRIR
HYZRIR
FRE | B F — {4 3 5| B2 —{E pe Sl Ak |1 — {1 7 S A R 225 | Rl S SE e R B RES R
AR R B Y REUA SR D A P B B O BEAEUE  RRERR L8 \RRERY S AE T A
IAREST (YRS A A =HIRE
I | B ASE [ i R o — (st el s — (8 R Y| Bl — (AR IER > B|(ERH— RS H PSR #ErT
= JFR B | WA ECK g | B AR ORI A B 28 | B E U DUR E B %
RUEE HYEIFRR G2 2R R KA S
A~ EUERE -~ BEHE
FiRE ((FE R — (R A > R R 6978 R R I |2k B 7Y B AS R I (MR A L i S i
FAR | HA R {E — |55 - EOREEE - 4HE% 8 ~ B —(ERFEARAR M RS &
RUE B SUEAME D R B E BT EN | BatE I - EEEE SRR | HUR 4SS DUBTR AR AR
AE GEE ﬁf%%ﬁﬂ%%ﬁ"% B | EEM
LR

BRI « 9T EE %43 - Adapted from “Pondering the design process,” by Jean Marrapodi,
2016. Retrieved from https://www.applestar.org/blog/pondering-the-design-process
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I~ ER R E KT

KA RFIERIAZE TSRV E R - Ba2 44— " BERGIFREIER, 1 THE
U EEETS | ZUffilF—Design thinking rubric = L SPSS 12.0 ( Statistical Package for
the Social Sciences ) #iataRBGHEETEALAYIHT - EMEIVIESE RIS ATA ERHE R
R HARTS (coding ) » H A= MARIER T ZHEITIIZE /04T » S5 IR oE 45 R
BEER o BB R U B R E R B R RS 3K - RN R R AR MR
HYERE RS E P BN By E A 5 Eh 2 B TR B SRRy B G ERREE - (FRoRok2:
E RIS -

R6 PHABRSHEREIT—ER

(EG Bk B A
— ~ BERUE R T AR BRI ER | ER SRR D8R | SO | R T
EfERE BHEPRIEH | Thae

=~ VOERH S AR BRI EIRSRE | ERRREE R SHPRIER | ST oA

1]

» PUESHH A AR BIRSE 2B RGN | et EERFE R | A BB R Y | SR o

R HE R
™ - G {FEEAR T BEGE  ER BE RS | SR | AR i
B ~ EIBCEE) - RIS SO | B3 ARG |4
LE ik = ol

{h ~ WISeeEREE TR

— ~ Bfb&Etotn

(—) s

B2 AR 2 i B A E VU BT > AR T BB » BT sk B E s e P 2240y

BRERE IR BRI - 109 BAF SRt S EER AEUR 75 fir - Sk 29 1 46 > B2 20y
i Rss AR 15 BB rp 2 14 B2 2, -
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RT FEHRBELAHER

5 | B | W | 8| e | O | 8552 | EHE | ik | kg | BY | BT | B | BE | A

A 11 1 3 2 2 8 6 9 2 1 7 1 12 10

WFZEER LR - FESTEATA EREE A B S BE TR - 0] - 38
HER TS () ARUERE 66 (7 ({E B 88% » F520EE 27 2 39) » 73 A RE T E
BRAHRCANELEs 5 2 7 AREZ 12 {B/NH > /N 2/ D =(E2 A DL 2 By
4 -

(Z) B EUE S ER a2 2

PEnZrffExalEre IEFR A0 M) & iiatEast  B—A thag -
JERGAE IR T2 - BEASFRE EAYAT 12 J9E H 543 EFFF]5.90 HEAHEE SR -
HHEARE - HREEITA ISR AT R 9 TERCAE - 1 T [EMF
=4 THMER o ISR SKT RO TEECHE - 1 TEBEE 3 TERE
G5 - [EI0E - FERERE 1 T BT o~ 3 T(E(EEIRE 5 T &AL, - 6 TEmIEA] | -
9 "EECH ) BERIE 10 THEEES | MABEER - FE0E - fFEEER
WPEA > FTEEAR TEEEST ) 1 TEECHE ) WREEEEMEE RFD - sss
RAIERE T LS ATEE Y i ERE S B R S E Py T #E(FEE | M > Al
W E L FRINEFS{ELLES (Le, Janssen, & Wubbels, 2018) -

®8 ERESERENERZAERARBREFORES

T %
T PR Pl

tE

ExRE7E 5.43 1.22 5.90 .86 -2.61*

=F 1 *p<05
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R9 BERESERENERZAEASERPIRAEES

HIHI &M

t1H
gy fEMEE SPiggg e
1 ESIVNAAEREEEHNS - N
O 5.59 1.32 6.10 94 2.47
2 ESIUVNAEEREEEHNS -
BREE R I E S IER ) 551 1.34 5.90 1.05 -1.76
3 BEEHRHERE > BAgEE .
PR 5.53 131 6.10 87 -2.99
4 {FHEEEIERARET > as
oA T R 5.59 1.26 5.98 1.01 -1.85
5 (FHEEAIENBERET » ez .
- 5.20 1.43 5.76 1.20 2.52
6 FRANEIELAYESIEBIE - AIIEF]H s 136 5 80 106 80
WA ME ' ' ’ ' ’
7 ESNVNAETERER S SES
SREE S AP I fE 5.43 1.32 5.80 1.02 -1.77
8 1E/NGHME - FRMERRE Y L&TE 516 148 55 137 149
9 fE/NEME - AIEECEAER .
i 5.65 1.35 6.10 94 2.13
10 DL EEEEHR S ERE - EES 537 135 504 9 P

=F 1 *p<.05

(=) BEFEH A E R Z BT
EE R R E A RS - BIR(ESE LIRS RO A e B i 7 - NERR
WEBRER - MEDTEAYEERE » SCE g et )y - Arrpre " #kila
Pored ) BTSRRI ME ) % o EAMFE o QRS BEREEESE > BN
BB R B S R THE -
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1880 mrmen

&6 BERREREERS

LE2E
RELEx ]

RARRL AN
mANOES  RERR
Jlllht:lf'_:: LaF LIS TEEL

w7 (EAMREEERERE

EEENLEGT SRR R ETEEELRE > W E 0 FEERE > &
Wik @Rz E ¢ B - BB EEREREERI - IHIE T B RS RBLE
SHIRERATE AT > DL T B SRR IR ) 2KE - BAM ARG EEREH 2EERE
IEMHRE > BAE T3MEERBRNER T4 &R AR GHMERETT TOABECE
BLF  RRBEEN  BUNEREE A Sy BRI - EREEAEE R S E -

- 96 -



P8 P (T8 Y IR h B B s (T 0 A22e R

® 10 ERSFERESEBEAERE

HH [FEUNE /NGH AR
VAESIVNAEEFHVEEETIN - R GRAARSZE g R 19 -.04
2 ES NV NAG RSB SBIG > B EHRME A ERD) 22 -.03
.EFERLE RN A GEEH ITHEI 26* .05
4 FEEAR AR b - FeE s TR R 20% 07
5. {EBIFEIEAIEIERE T » e RiE A& 15 -.05
6. FeRIFEI 2 S EEAE - wIIEF R LA e 21 .00
TAESHVNEEERIEEEBIG - FaE S SUFHE s T 12 -.03
8.1E/NHME - &R LA 08 -.02
9. F/NHM - FAEE CIEREN TENE 26% .00
10.0L EE H R S A EEEIEE 21 07
E L *p<05

DLT BB R B R | KRG Al 2 BB AR IEARR > a T B HOREE
fim 2 8 T EBR ) M 3 R T EIR(EE ) R | RE T EIRRRE ) A 2
FRRGERA DU TN BT © (DFT 28 B RSO > IR REME AR B A HER
BHITIIME  Q)FE B w0 (8 A R R B e B HH R FE R AHRRTE © (3)
USRI > RBREHIES NHRT S B FRIR ¢ (4)BEBG HY ] B580aE A s 8 A S E
% - BAHRREERYIEAARE © SRATATHL - BBE T A B EARERHIE A 2
S INHRE - BRI R R E A BRI Y NHRER - (EILEE » BT
REMEIEMTREIR I F/ S EEHE AR RAVBI % A R B BT E A E A AN
T

-97 .-




WEBWBRAHT > 365 5% 1

R 11 EESSREEREEEFHME

T ARG /Al
BN I 32 15

LB DI T B A

6 AIELA Ak B EEAEARE » BT DT AER A0 T BT 31% 17

— - EFEH 25% 25*
8 BB B EERI S TE 4 - R EL RS FL L B

0.JBBRPIAIE LS - IR S R S T R 5% 29% 29
10. BB A B T R A AR 30% 31%
13 SRR )RS (R PRI - R B R 27% 20

= BB 23 27*
USSR RE T » 4 TR SRR e e R

7O - B 25% 23

2 B AEAE AR P S 7

10T - BIRAE L TR Al 27* 27*

5 #p<.05, *p<.01

() EEREE) ~ EREE - MFITZTREERGE L B FEE

DA F R BB E R RGN  ET-FEEt REBRSRE Z5E - EREE
BIFoRi E SR BTN R RS - 2 > AR - SRR TRATR - &R
B SRR P E R 4 77 BERE  BERI=EKRE R T BEREN (8
RO TEBREE (FEE) - TEREE O, BURHERZER 2B E AL
FrEEREE » DAL= i -
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# 12 BB EERRSEEPIRAEEE
THH 8 T
1 EAEE 424 59
2-1 HxES) COKFEE)) 4.35 59
22 EXEH) (FEHLE)) 4.41 .60
3-1 BB (FEH) 4.51 .60
3-2 EREE OKF) 4.47 57
3-3 ERXEE (R%) 4.26 64
4 Hls#or = 4.35 .60
5-1 EIpRaERL (%0 4.52 54
5-2 ERxRE (40EsnE ) 4.41 61

() EXEE) - EREE - A0 =T REEEE AT

#E—25 DU A HBE R ARE T o A S A A RHRA TR - AT 3R SERETRATARER
TR 2 RE AR - 36 AAHRA (A D - #2825 sH R AR Bk /.91
CRERYE ) B TEBOKEOE) ) TEREE BT EREET ) £.90 0 DAY
= B TERKHEE ) 788 - A 4 4001 T BESGEE , BIZ 02 AR 4 4GB
FERHRE - BEASARBURE R (F S i B a8 - MR EEEAER 2T AEEA
SEABRUR
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R 13 EERBEERSEERHBGER

1 2-1 2-2 3-1 3-2 3-3 4 5-1 5-2 6

WEEISiCE S

2-1 G

32%% - - - - - - - -
(K EH))
2-2 B A #)
39%%  689*k . - - - - _ . .
(EETH)
3-1 BEIR(EE
AS5EE QR gO%E - - - - - -
(FEH)
3-2 ER(SE
33%% REEE J4wk kx| - - , - i
(FK3)
3-3 EIBA(E(TE
P A5F% O GTRE GDwk T EE 4Rk - - - -
(&%)
4 HER = 33wk QPR 73wk 77Ek QRE gk - - -
S'I%éﬁﬁ S2¥E 4Rk 7wk ks TRk JSwk Qo - -
(&30
5-1 BERRERL
: A5%% glEE 75wk @Y wk  gEkk  Q3kk  @akk  gEkk -
(ErERE)
6 QR AE 024 021 021 013 016 0.16 0.16 024 0.17 -

ZF 1 *p<05, **p<.01

Bl TR R BHAN B A E) - BER(E R RS
B - BUREIRRE B RIS 217 5 Eir e BRE R BB E - B
FE T EKE G EEET - MBS IEFTEBIRERE T » BRI G R
TSR ESEEVIRE R - B RS F RS AR B Ry - TSGR E - Tii2
HEFKAE R EERE T (Davenport & Prusak, 1999 ; Jarvenpaa & Staples, 2000 ;
Nonaka & Takeuchi, 1995) o

E RSB AR S Z R - ETTAREDE H AR (R B A - T %
BE% O B ERE T AUAERE -
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L TEBOKFEE) ) 8RS ) Eoi o SEEET TERNREgER S
TETHIEMEA IR AN B |~ T S AR ERE VA &R - DASE AL ERIERS | -
81 TSy S WY IR B A R R T S G T s st [ A
TR BT R AR e AR (77 p<01) > EVEERAN O B
PREFI I AR - [FlF s BB EEEREE ) (764 > p<01) - fE
Ko SRR EERIL > ERE IR Z T O gL L £ MR
[EFEETT » (SEREE S -

2. TEBOKHEE ) 8 TR S ) BEEHT S T ERE TR AR -
EEERREGEITC ) FRREREE T REARIGRAT - EME SRR G A
SCRFHLEED 5 (.84%* > p<.01) > Bl T E TAF_ERVRIE T S MR 5 (76%* > p<01)
IEARRH -

SEEATRUEEAYEAZE » I LASEEE % e BUREHY T A1 = ) By ZRvariRalhs - Aed
s LE BB Z M EEH T E) - £ r D2 O e " R EEIHET , fvE
BhIE - iEPeEE T BB T AEIIEREE , hRTIE S TP E o IR T

TETERLL , WIS IR - MRS R 0 T AR = RIIE AR E) T EIRAE AR
R HIEIERRE | (81%* > p<01) T Uit 2RI B B AR ) (L81%* > p<01) -

3. "ExEEDE) ) BT EREEGE ) Mol JSHE TR ERSE R ER
B RS REAS R GHEEE o i B L SRR EE R E R (83 p<01)
g1 T B LI PIsURFRSE ) (87 > p<01) mEIEMRE > M H. > " A EmAR AN
fi] » BIEFAEEHEEE | (87 p<01) « B RKEZHEENTNGR - F26t T
EEAYS EFA -

4. TERRE (S0 BT EBRG (A0EE ) ) BE T 0 15 T BRI
BRREREI N BVEIERRE | RS T 2B ) (854 > p<01) Bl THH(E
AL ARIEE § (87 > p<01) » B EERG BRI EERAV TR (.83 > p<.01) >
s =L -

GrEss= - DUBRAIRIZT - T LASEER IR F Uit~ T B i, AR
TR SRS 52 BRI A E - ARV EBREER - BRI T
MHEFEA - FiwEHERg S - #HRER -
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(7)) BRI BRI Z RE T

RIB R RBIHETHGET T - ARSI - BRI R R 2 Bk sy
RAEBEZR B ARCT R AT REH LERRMHE: - FEMERIEHEE b - AIARREIFRIA -
LT EER G ERER R E O A B (B BE SR B2
BREBEER -

xR 14 BERERIEERAEMRIELER
Eedss L tE

2-1 MG E) OKFEE)

6. Bl B —ilaamilsiZ L EFAE  4.05 .84 4.54 71 -2.32%

3-1 R (EE (EE)

2. TG EBEEE AR IR T AR 4.23 .81 4.61 .59 -2.15%

3-3 EREE (&)

13, BEERFTAD EIRE B HV B S EISEE 3.82 91 4.46 .60 -3.01%*
4 HIER =
2. = lﬁ?}ﬁzéﬁ mERS > I iEE g RO A .
it A g 3.95 91 4.39 a7 -2.02
4. [HIB AR B SR 5] A R AT 3 i 4.18 73 4.54 .64 -2.00%
5. REBAGRIAA - FAR S EREE S s
CEB R B B 4.09 .68 4.56 .59 -2.84
8. FEREI S - ERRE B AE TIE LAV = .
R 4.18 .80 4.59 55 2213
5-2 ERxEE (EIERE)
4. SBEREE AR E B RESHE 4.23 75 4.59 .63 -2.01*%
=F 1 *p<05, **p<.01
- R E M

FERABRIGREEA - YR EGE S REHERI T > =t > Eimbs
a5 o R U BB i S e SR B i 2 s B - IR I AU R R Bk T s FE IEAH R
ZEEREE > WARERIS T BT ER - WG A =BT ER -
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(—) Ik FEEBOKY SRS M A S R IEAER -
(=) BERKPE (EERE R Bt 4 = FE I AHR -

(=) ERxE (405
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B BRI H RS SN —ER
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K
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STH4REE > 41 D3_b220077
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RO b 1RO B2 4, 0 110 BEE2 - 202 A& 7FEE ~ 210 148 -~ 313
GEEAGEEALH « 323 SEEARESELH - 405 FETH - 507 LNME 614 BERL
812 BT ~ 908 B8 ; TR =HH RS2 A5k -

4 B A e
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3%

ITEE

.88*

fE A jamboard HYEE > FAREMIAHIHAL LR 8T
o BEDEHIITE - RIGHIBESREHER By > Ak
FHRHIAR - RERFSE - (D3_b202077)

738 miro HYEPPHETT - ARSI IS LA - FFEEIHIARY
AR > RS N 2 RVIE - HFREA ERANES
SR % - (D3_b313088)

PRE(E RS > SBAIRATA TE (FEsa! » ERME - 18
%) SHINECE - BHRBULAERR Foem - SR
ARSI AR - BIRFE - (D3_5908002 )

BB B R L sEE S ATIIR AR BRI GRS T
T RUEAEEEA S TTE  SefRTRSAVEER R - BT S
HOUEII—THOK - EEERIRET > REGREENVEREY
o LR A BB EERY > WEEZEE -THCEE
PS> SRS | ERFARAVES > 5 AR - SR
Aol EE S —EHBRH AR REMR A EATE R -

(D1_b202023)

RIS - MEEGEFENEBGEERS Rt SE
BEHOEMATE > MAgemE - BAEET RIS H
ERME - HRAH Miro EETE - FrLlsesfE s wmmn
WIRARES - RT3 E TR - TR PR RE H B 16 E RO 2L 5% -
(D3_b323012)

PRECILZFEAVERZE AR AV - IR S AR I B IE 2

il L& ERA TR > 7EMf e EFREE T it A R E R

ERREARMITT > 1 HAPTERE S S nIEE IR » R RKE Rk

FI71E - BB ehIR IR i = B CE RS G BBy 774

EIEE L ERER B 2K o W B A N TR -
(D2_b507010)

ETH

- 103 -




WEBWBRAHT > 365 5% 1

#EH

2-1 22 (3132 4 |51 SCHR4RRE » 411 D3_b220077

K | I | I (IR || IR | 4Tl - DI Al AGREE S > D2 BER BRI 15> D3 Aiskidhh)
K | R | FEH | 7K | 95 | S0 148 b 1% IO FeE2 4 1 110 8352 ~ 202 R 5FEE ~ 210 F8 - 313
OE)| 58| EE|EE BRESZEEOLH © 323 BEEARGARLE - 405 GEM - 507 N\ - 614 BERY -
812 84T ~ 908 B8 ; 12 =HE Ry=RAE {5k -

(FEENEE)) CBEAGHRMEE o BRI L
% > BRIMMEIERAC B BRIE—LCH - iR EgE
HINSeE > 2 REVEEHA AT - SEAVEEH > BEE
fEEIE - FFMIAHER TR Avpss - BIRAVEBL 4 1 -

(D2 b323002)

HEATEREmN S e > B AEA RGeS A
S HIGH BAERIMEIF R T RO - A EE RN ERENER
B FTUREGEEBEREEZSZEABOL iR -

(D3_b614007)

B B R IE Y » REEFRE Fyig E4HH —{5 0
77 > BEZNVE LRAH BRGSO RE R LRI - (H 2 EA AR
— I NIEBIIM ST - SEFERE AT BRI - BRT R
FIRE JTHMREE B4 - e DU B AR E Bt 2 o v sy
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fiFk 1

FExE/EgE JJEF: (Teamwork checklist) | HUE 5 C BH#EEE TR R &R
W5E{427% Jeng, J. H. & Tang, T. I. (2004) 2 5C Bf#EgE R RER Y " EHHERES
TERE ST ) At > BIRHFE A SRR 2 ige T B (—) - &+8HIE » 7 43 Likert 20 M ¢
1.

© % N R W

ESIVNEE RS ETEEN > RRGFRHAESTE —RED -
ESIVNEEFRISETERN > RGeS ) -
EFRZREEERR > B gREETHE -
FESFEEAFHEET > TG B TAVER -
FEHFEREFHEED > G RAtA VAR -

- BNIFRISHEEEtE - IEF RS A R -
- ESIVINEE RIS ETEENR > FRAE PR SRV SER TAE -
AR NEAE > FFIERRE T T A 1E -

FE/NEAE - BAEE CESERI TIENE -

10. D EEHEREARHE  HEFEE -
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bfif 5% 2
TEBSEEER ) WIETEEETE A (2006) BT > BIBTZEASC AL > Hi5E T A
(=) BREEG TEHMEE - "EREE - TEREE, T HEE ) BT ERK
RE ) I - FEREIEATT

] EH
— BERRE | L BTEIR R T PUE R H CAacery HEE -

2 BT B TS BT R, BE (S B & Te AR N —— 5k -
3BTRS, B (E R S B IR I E R RIS T2 5E K -
A BTTEIERS - FAESCIRATA EEEAYPREK -

SEITEIREBE - WHEE LA IARBERARRET R %2 A FH LIF -
6. BT TR (AT - AIHAAR S ELRER » FmT DR E o 8 AR -
THITEBERE > BIESERRT  WER T URHS IR -
8.—fRif =  Faab Ry n] LASE IR P s RR VTR -

- EHREE | 1LERERRGIHATELE -

2. FR A B EEE S RLHEHE ~ FERENR - DISE ik EHIER -
3ERAFER - ER S REEBIE -

4. FBp B S SR B -

5. ER Rk S e LR AT RR AV EER -

6. (B pl 2 & — e Sl e F L R

7. BRSO R G O E BRI R ARG -

8. Rk B g A8 704 I RN IERE AR (A as At B -
9. FXNA L RRY - BRI R F R A3 -

10. FBRp R RER R M R H CAVER

VLB R S R B ASE R A

12 FBAEMIEZ A > ERSEA SR - IEESEEEM -
13 BT N AR - A & iR - OB R AR -
14 BAE PR NI - 45 T [Olas - DAIFORIREE -

15 BB PR ARl - A & fmi £ -

16 BLEIHE N - At i Sl S A SRS -

17 BB AR N - A RIS I T

18. e B o A S TR RER > RS RES R S HHYEE -

19 ERFEANGRLERENHRE -

ErH
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BEH

i

RBIH

- EB(EE

L E R G DR AIRE S R B S AR AV E R -
2. PAR IR EE A RE SRS -

3. 3R Ry B R B B R A S Pt A 2 T (Y

4 P E B EEE G LU PR A B RR R R -
SABRAGIRICAN - BAEEIREEE GEEE PR B SR BE) -
6. FHBEIPRR BRI TAERE TS ©

T EREAE T E EERES T — ~ SHT -

8.AE TAF_ LR IR ZER - BARSRERS ZIEIR A R AVAHES

9. & T TAFICA AR, BAR SRk S & F AT -

10.FHAR 5 BB ple 2 B R AV RGEE -

ILBARBE A EARES » ST BB SRR B2 IR -

12 BERARABRIRATEE » (HREE LT G B EEBRREAE -
D3RI - ER Rk SESR G A SHEREE -

14 BAR(E X FIRE BRI B U B ECR -

g

* Hlak o 5

LB p B4 5 FR H BNt LA RIS ~ B =atA -
2. Bk St amiEEERs - b iEE G FE TR A E AR ER -
3. ER Rk B A ERER RS > ST E R AT RE s R B H R
4Bk B s E A T AR AR S ARG -

5. [EPp B EIEA FERY A i -

6. FX sk & $HRr AR 50E 2 U e SRAUEAHIRESE -

7. BBk B R A S Al E C RS

ARG = - BIBRp B AL TAF_EAVRIER Y SRR -

h

+ EBsEE

L EBAY TAF & REAE R R A 52 @

2 ERREEA RATHRE NS RER -

3. S ELERREE AN T W R -

4. S B E(E AR FRIERRE

5.2 BE|R A\ A I EUSHER IS (L REE SR -
6.E AAEMI B Rz FIS B -

7 AR A B E XS 22 A EER -

8. [ 5t A At 228 P B el R Y SRR

9. B E B LUK RE A At 2 pl HL P B 1 H A
1052801 = - EIPRAEE B H FEAIRIRCR -
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ffs% 3
St BB EE KIE (Design thinking rubric)
ARRBURERH E S PHiE RS dschool W88 T a&atEHBTFERM > BIHFEASC
Frift 2 5e TR (=) » DMERasat BB SR e BEERE T -

Level 1 Level 2 Level 3 Level 4
> 3
£ (0]
w T R R R R R R R S
o Little experience/comfort
E a eliciting info from others
W G unlike themseives
Pick one insight/problem  Understand multiple 7 i deep insight
- out of many/ffill ina very  insights and needs and : to a single
é guided statement synthesize into a single 1 E it with little to
8] problem statement with
= guidance
‘E ..................................................
(] Ability to prioritize based ~ Ability to synthesize Ability to synthesize info based to understand and
- g o peﬂ::e\.rad importance |r|tormannn and pricritize on naeds and insight_s ghts based
z = of an ight/problem ghts based on originating from muktiple non-
wYy percieved needs obvious intermnal and external
sSources
i To be able to come up To develop over 20 ideas
g with lots of ideas and off of a single well-crafted
o @ defer judgment HMW
3
= = g Ability to generate and Ability to build of others Ability to use Multiple
b ﬁi record ideas with others ideas and develop wild technigues to inspi
W ideas complete range of
create a
of your idea that
4] g someone else can
g o understand
S —————
o Ability to make a
o physical or visual
g E representation of an idea
To try or show a
prototype to see how
g well it works
L&
——
3
= The ability to use a
prototype to determine eatures, construct a
how well an idea works representative testing situation
and capture results to inform

future iteration

ERACE ¢ Adapted from “Pondering the design process,” by Jean Marrapodi, 2016.
Retrieved from https://www.applestar.org/blog/pondering-the-design-process
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