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Abstract

With the internationalisationof higher education, the number of international students

(mainly Chinese)n UK universities particularly in oneyear postgraduate taught (PGT)
engineering programmashas increased significantly. At the same time, engineering
education has shifted towardsroject- and problembased approaches, making teamwork a

critical competence foé (i dzR &c¢idéraicand professional success. However, many Chinese

PGT students have limited prior exposure to teamwork training during their undergraduate
studies and littlerelevant work experience, resulting in weak teamwork skilis.the other

hand,! Y SRdzOF i2NB Ffaz2z tF01 | O2YLINBKSyaAgdsS dz

learning behaviours, leaving a gap in the developmeng¢lefvantinclusiveteachingpractices

This studys an action researgbroject employing a mixethethods design, aiming tachieve

two primary objective¥ 6 A0 (2 SELX 2NB / KAySasS addzRSyidaQ
challenges in UK engineering courses; and (i) to design and evaleataggmical
interventions to enhance their teamwork learning experiences. Data collection included
classroom observations, questionnairegploratory cognitive (working memory) tesend
semistructured interviews. Based on the findings, a gamased tearnwork workshop was

developed tosupportPGT students understandngteam roles ana&nhancingcollaboration

competencieghrough interactivelearningactivities.

The workshop was implemented at two UK universities with 145 engineering PGT students.
Postworkshop surveyseveakd that 88% of participants expressed intergstontinuing to
engage in such teaching activiteand 74% selfreported an improvement in their
understanding of teamworkia self and peer evaluatio®@verall, the study demonstratelsat
integrating gamebasedpractice desigran enhance interaction, engagement, and teamwork
awarenessamong studentsin crosscultural teams providing a practical and inclusive

pedagogicamodel to support international studen® f S In NB/ehgingenigprogrammes

Keywords: Postgraduate taught students; Teamwork; Gabased learning Chinese

students Engneering education
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CHAPTER 1: INTRODUCTION

1.1 Backgroundnd rationaleof the study

2 A0K 0KS RS@St2LISyid 2F 3Ft20lf KAIKSNI SRdAzOl o
2F AYOSNYlo2yl ! Wiydz@SWhA o SENKI ASRANRYY &GS+ RA
'YS 2@0SN) vpnKh@h ad&Re A@radAS®R |yydatte G2 Ay
HAHAN | YO heow v THaAHINBES LINRPLI2ZNb2Y 2FOYREASKAI
LIS 1 AY D ORAYBARA SENPR §ISR) WgFaa@dgBF Rdz2r §S G dAKI
Dh+d! YWEZ2 NBAPYRE FTKSa$ NHIOREYIHSENA KA IKESI SRAzO|
a2ad 8N GKS UNABMNBINGHERE S ¥ K& DKQK Y tzZrSyW ISR FdA a4 0 O
 Redza G YSy G X Odzt GdzNI £ dzy F OV AyERAND NRS(Se 3H il nyeRT | DOlzsR
WAOST HnntT bSga®kyYS g [/ 22LISNE HaAamcO

Oo-

. S82yR (KSAQYRFAMWH SNYWI pRYSE &lGdzRSydGa Ay Y
ANRgAY3I O2YLISeaa@S RSYFIYRa 2F (KS 3Ift20lt 22606
LYRdzZAGNE non KIFad NBaKFLSR GKS SFNYyAy3 LN
SYIAYySSNAYI6REI RMBI§2 6 SELISOGSR (G2 RSY2yailN
odzii Ff a2 AadNRy3 TG wWwENSRE NS &S taF B BKO2WRGR 02 2 |
C2NHzY>®d Hlnyi n®2t € 02Nl a@S SyaAySSNAYy3I LINI Oa OS
O2YYdzyAOl a2y Im2fy@A yIINRIONIS Y 2 DS\ya OA BIf AG/NIXEA | | y 2
69y IAAVISINAOAT = wamn T 0 KdgYilAyl SS G0 SIGKaysA Odinpa | A€ €
2dziRIF SR gAGK GSOKY 2 tlyFn iGS YABRESE d WD arF§1
YIEYyF3SYSyiGdz IFTRFELIWGIFIOoOAfAGEYT BYyRAYESENKG 2yHEE AR S
GSNY SYLX 28 6 ANRIINBGEYAR YN MB &1 IRIS LI2 ( KSIN2 I NER =
AYONBIaAay3dte NBO23yArasS (KIG orRSOStH NEBK ESKRGI 4 d
LINEFSaaAaz2yl t YaxnRySaa oRFWSHYOBR a 1Attt taSlyRIKI
Ay i SNLISO\NEAMESA { ONBYIZI HAMMU

C2NJ SYyaAySSNAYy3a &d0GddzRSyidias GKSNBF2NBI dzy A @S|
RAAOALIE AYLENE | OKAS@SYSyld odzi |t a2 RSy NNRBERI G
LINEFSaaArz2ylf aiAattacd | Siz ARSGLEABINSY BAR SEKINSA yR
ddzOK O02YLISGSyO0Sa Ayid2 KAIKSNDOSRUEDOT of yH OHzNIN
HaMy d & GKS alyYS aYS>E GKS OKI y INWSINEO K Na 20 GASYNIA

t HSmp



K2g adzOK a{Affa aK2dzZ RRRASAGIHEDEY o BBSF SWS K §NIS
SELISNASYyoal t Z8BYKIRYy OSRKYRIEIMHAE S WS § KA HSING MoXE)AM YT
Hamy T t NBY &1KS2E H NdSm @ OVdiza i QIYSYWRIA GRK KR dzZA K RA3IA
YSRAMEIHWSR 'yR AYyONBIFaAy3At & RNI gAYy IMNDA d v (GASRS
fSFNYNFHA | ESIwRYRT HKS&HD AKADAE KAIKEAIKG (GKS
Aydosldzm2ya SHIGKAWA LIINI Ds OSKES 2y IaYEBYSKAY I YR
SGSOe@SH SEKaS ySg ISYSNIoez2yada 2F aitdzRSydao

¢ KdzZBE RXie2y+tf GSIOKAYy3I Y2RSta Y& (8HNWAywT &
LINEBFSNBYyOSaod 2 Al0K2dh BR B @ dza GyWwZRNEAr3 Y BRyRiddeh 301 JoNval-
f SENYAY RHAIOR2WS an nncilf KSMESANBE Iy i B2y (St
Odzt U N A y (| SN0 BRNIRBS A I NODK Ay b2 KA S 82R8 1y ai Ayl
SFNYyAy3 o0SKI @gA2dz2NE K2t Ra aA3IyAUOFyd AYLERNIL
GATKYX dzy A @PSKNBIAS SIINS PA2dza &idzRASAa 2y / KAySas
KIS SELX 2NBR | OF RSYA O LISNBARIOR RERS G2yR st 2y I d
HAnnT DdzZ HampT ¥K2NB fa o @SR Bl yFS grinkd dihS | ¥ 2 D ik
f SINYyAYy3I OSELBNA SViG3 Ys2N)] Aa OSyidN¢ G2 Y
O2ftt I 602N} a @S LINEBASQUVSYLHEHER FANR dzUI yd 22 NJ LI NI
LINEFSaaA2ylf LINSBLIONMILISDENIO PREKFVEAVE&MGOODE ad
LINA2NJ dzy RSNENJ RdzF S OGN} AYyAy3d 2DSYy SYLKI &A:
LIS NF 2 N& ¢ gzMES NE  H nlEic Ridz R 1d4Js yran mip 28 Y SIyBa28] € S| |
SYSGANRYNBNBES ( KSRA agAyitke S OKI f f Sy3aSao

Ly tA3IKG 2F GKAA oF O1l3INRdzyRZ (GKAAa addzRé F20dz
AY 'Y dzyAOSNBA2SAI |AYAY I yEH2 0SKUIGAREZNG K$ VW
AyOf dzaA @S YeREBt A BHAGBKRS | LIIKR EOKSE¥0 SyKIy0OS GKS
f SFNYyAy3 2dzio2yYSad ¢KAa F20dza NBbSOdGa o
SyaaySSNAy3d SRdzOl a2y YR AKSNRBSI SPRAFSINEPH
A0 dzZREBGLEEG2N] OSKI JA 2 dzNE



1.2Researclobjectives
¢CKAAa addzRe FAYa (G2 Ay@Sas3dlrdsS GKS GSFYg2N) f
t D¢ Sy3aAySSNRAy3a aiddRSyida Ay | 3 QA PINBEIND Ha OF
SYyKIyO0Sa (KSA NI yWesapiNg BK S f EINBDOKA280838 S& INBDDKS Y
O2y (iNADHA#H SESe I NBlFay
mTO9OELI YRAY3I YR dzLJRFay3d dzy RANSIGYFRNY I3 £ & FNY
OSKI @GA2dzZNE ' YR (KEGNNBLASNDSLIANY XY I2RyO2 vt IS§¥
m5SPSt2LAY3IAS AYLE SYSyoay3ds: mYRSEOUSHZOKKFT A ¢
G2 LINRPY2(0S / REGET¥B2NGdzREYGE RSGSt 2LIVSYy
OdzNNXA Odz | &
¢CKS AYUiSNBald Ay (KARSW20%A ANISGF aA Y 2 HIKE @ N2 dza
LIN} Oa Ot OKIFffSy3aSa 20aSNBSR Ay 'Y OflaaNegz2
KAIKSNI SRdzOlF a2y KI @S Yl Aytée SEIFYAYSR yiROI RSY.
AYRADARdzZE 6. 2RO gK 190 R td {1 SNE HnnnT oD dedzOKn @ Bh &
lgSyoez2y KIFa 0SSy LI AR (20 iakSSh NY S YDSENRS OB & S2
Ay 'Y Sy3dAaySSNAy3d SRdzOl a2 ywR ARNENEAEI O AfatalTo/2Ely
AAIAYAUOI Yy LI NIloD2NE Kt KE o arNBR O 8AHzY /QKINK 8 A5 A
SRdzOl a2yl f SELISNASYyOSa I NBE 2DS#NRSBYEERGES I o6l
O0CdzZNYSNE HAancT 2dzZ HAMpPUOY GKAOKKBSOFFURKBFOSY
Sy3r 38 SiSOo0bt aSRY | OSPOXeSHIP ¢KA& dzy RSNBELIX 2
NBaSINOK 3JI L)Y G§KS ySSR (G2 dzyRSNEGFYR K2g [/ KA
YR K2g AyOfdzaA@S LISRI3I23e OFy 06SgSNI adzLiLi2 NI
LWB&aLRYyaSs (KAA QaSld2R@2 NJ 1 S8 MYWidzREBya &K I A 2 dzNE&
AGa adlrNpy3a LRAYyGd® ! R2LY3I y I 0sa2y NBaSI N
ARSY o UOQI o2 ¥ T 2 NN S RJI AMNBIaAISINGSR 6@EWND 2y RSaAIy:
AGSNY a@3S AYLX SYSyilloa2y 6AlGK FESROT DY da & NIGKS T

SYLX 28SR (2 LINRPOARS | KXEEBISKA Sy BSAB (K Yy QA gzR
20aSNUl a2y acs dezééezyyryﬁSﬁSMﬂzéGWSRﬂxyéﬁNﬁﬂé
FNRY G(GKSasS adl3Sa RANBOGiIi®IAPR2NEI OKSYyRSEF{
RS&AAIYSR (12 XYREBRBBIOIBVRARSYIAT GSFY NRfSaz O

t HSo



Sy3ar3asSySyid Ay (SIXy2NJI N5 ¢CKESHYyLBNIISYSY (ISR |y
a0dzZRSyd FSSRolF Ol YR LISNF2NXYIyOS RIGFEZI Syad
NBaLlzyasS (2 SOARSyOSo

lfoYlFrGSter GKS NBaSIFNOK y2id 2yfteé FRRNBaasSa i
RSASIVYSy il 27 yNRAYISNRIK Ay Of dzAA @S LISRFIA23IAO0F ¢
SGARSYOS 2y QAKSHYYS&2ONJA (fd8ISNGfizayd Ay 'Y Sy3aaysSs
I LINY Oa Ol f Y2RSt 1O/ NINBYRG S M o yad AK/AERISYS gy A8 MISS 1

RSOSt2LIYSyid A& adzyYFNAaAaSR Ay CA3IdzNB
f SY ARSyaUOlFa2y (G2 AYLX SYSyidlasa2y Iy

Issue:
Chinese students’
lack of prior
teamwork learning
experience

Provide effective
solutions to solve
problems

Literatures:

Limited research on
Chinese students’
teamwork learning

Implementation
& evaluation:

Enhance students’ | nvestigati ng in UK HE
teamwork learning Ch .
experiences and inese
skills Students’
Teamwork
Learningin UK Gap:
. e Uncertainty about
Engl neerlng Chinese students’
Courses teamwork learning

behaviours and
performance in UK
engineering course

S

Design solution:
Game-based
teamwork intervention
(role simulation,
gamification) to
promote teamwork
learning

Research:
How do Chinese
students learn in
teams in UK
engineering
education?

) CAIdeNS 4SS NOK RS@St2LIYSYyd NRBFRYI| LI®
¢ KAA RIAfENINF 38Sa GKS | Osa2y NBaSIFNOK OeOfS dz
ARSYaUOlos2y 2FI VA&AYSBSESLBRARNRISYBEYS2N] €SI Ny A
S fAYAGSR €tAGSNY GdzNB FyR NBaSFkNOK 3l LA (
AAYSSNAYy3I SRdzOlFea2y®d ¢KS Oe0fS LINPINBaasSa

y
i K

>

t BSn p



O0SKI @A2dzNE X (KB RESRABYF 22 M) IAWESNDSYy a2y |V
SOl tdza2yd® ¢KS TS F“eolc’n ?NEY SlOK a UK 30S MfTZ
iKS aiddzReé | RRNBadaSai Rl N K JzZNER S WRU S K S

0SS OKAYy 3o

¢2 SyadaNBF GKFEG (GKS NBASIHNDODK LINE INBANEBS(G SARY
202S000Sa 6SNB F2NNdz I GSRY
M2 SELX 2NB / KAYSGEREPLERNIBYAAYSENEFEI a2y a =z
023y Aa @S 02NN ANASAYSYRWE ! O KINRAKE&D SRdAzOI s
Of  aaNR2Y 204SNBloa2yas fSIENYyAy3 ljdzSas2yyl
HA 2 Ay @Saoedl GSASKNBGEIANG SiKBIRGAdNGE o YR LISNDOSL
& SMA NUzOG dzNBR Ay (i SNIWASgamh B RT SISROKAY ITONE Y
o2 RSaA3aAYy YR AYLI ®YSYSR FHiyS I AYY@ENdza A@IN A KI2)
RN} gAy3a 2y . StoAy GSIFY NRtS GKS28IBYSYR] I
f SENYyAYy3IO
nda2 S@lrtdad iS GKS SiSOsa@SySaa 2F GKS g2NJ a
SYKIFIyOAy3a GSFY®2N] IYyR GNrya¥SNrofS aiair
aGdzRSyda Ay 'Y SyaiaySSNAy3d SRdzOl a2y ®
tKSaS 2028500054 I N NBANSIONID R j dzSEHyYSSYRA ¢LENERR J yKi
M®PoX SyadaNAy3d GKFG GKS addzRé Aa 020K GKS2NBae

1.3Research questions

¢ KS NB&SINDK (j @S &5 SHFANMDKdA | SR Ay | &Gl 3SR
j dd&Se 2ya owvm YR wvHO GF1S F 0NRFRSNIQLISNE LIS
ISYySNIt € SENYAYy3I SELS QoIS KSR SKB @2 A dzRE ¢
gra ySOSaalNeR (2 ARSysFTeée GKS (1Seé& OKI fytfS®y3Sa
SRdzOl 2 2 Y I fdZAG2R/AGYSE (i2y (G KS UyRAYy3I& 2F (GKAA AYA
wvno YIFENNRga (GKS F20dza (G2 GSIFY@2N] € SFENYyAy3I
I NBIOK2 ¥t FSNHBS KA Y SRS 1aYi dRBY A @S SINVAR 32 YO diN&IST K
dzy RSNBELX 2NBR Ay SEAday3d NB&aSIHNDODKP ¢KSNBTF2NB

t BSp p



GSFYS2N] €SEFNYyAy3a SELISNASYyOSa FyR 2y RS@Sft 7
LIN} Oa OS&a (2 SyKIFIyOS GKSYO®
I OO0O2 NRA Y 3t &NIKK §j dF52adaN) yNiB & SNB Y

A

WwasShkNOK wwaeSea#dyi +F NBE / KAYSasS aiddzRSy Glaw K AST KNS/
SRdzOl 8 2y K

SaSI NOKHowwir§awiey | NBE (GKS {SFRYYFESo0S&UzRE ¢ 28R
y 'Y SYyIAYSSNAYy3I LINF OaOlf O2dzNAESaK

wSaGHK Ny dzfadwew s R2 / KAy SaS adGddzRSyida LISNF2NY
' SYIAYSSNKy3I O2dz2NESa

wSaSIWVNBBRe DWYYCRO 6KIFG SEGSYG OFy +y AyOf daAAc
GSFYE2N] 3l YSas Syl Srods 2 KA yiS&EWERIABEHRSHYIRY D8 &
SYIAYSSNAY3I LINRPINIYYSaK

1.4 Significance of the study

9yaAAYSSNAYy3 SRdzOl a2y R2S8Sa y2i 2yteée NBte 2y i
AYLINROGSYSyld 2F GKS aeadSys odzi Adaatd@yRI o8B
2T SiSOsa@Ste& NBalLRyRAYy3 (G2 |YyR a2t @Aay3 LN Os
y2i 2yteé G(GKS (NXyaFSN 2F (y2¢ftSR3IS |yR (KS
SYIAYSSNAY3I GKAY{IAYIZ AYYW2Alae2Wd [6KE O2NSNR2
SyaaySSNAy3d SRdzOF a2y &K2dz R 0S5 (G2 Of2aSteée Ay
FLILX @ 6KIG GKSe KFE@S f S Nywie NEyR BIOS yO NRIBASE ||
GKS LINPINBaa 27 3IWRAYIKSNARSTY Sit SLOBYSYTi(2 328F 42 OA
SYaAySSNAy3 SRdzOF a2y Aa y2i O2yUySR (2 Ofl aa
lyR 60SAy3 2LlYAAaSR & | NBadA# G 2F | RGlIyOSa A
LIKe aAOBRRBERBNRAR RdzS (2 (GKS adz00Saa 2F Sy3aAaySSs
AG Aa GKS NBalLRyaraoAatAade 2F GKS 3Ft20lt O2YYdz
G2 RS@OSt2L) FYyR Ayy2@0F0GS |f2y3 gAGK Ay RdzadNE

¢ KSNBE Swya@ AWA R KFG SYaaAySSNAy3d SRdzOlF a2y LI I &2
G2N] F2NOSE RNAGAYy3I (GSOKy2ft23A0Lt I ROIYyOSYSy

t HSc



SYaAySSNAy3a LINRofSya 6502YS Y2NB 0O02YLX SE |y
Ydza 0 9S @%@ SljdzAL) addzRSyidia o6AdGK y23G 2yte G§SOf
GKAYTAYIE2{LANRYOIEIS YIS YI2N] X RERSIHZRUIB | S AA yE
SRdzOl a2y &2alGSY Syad2NBamBIKRaTZ ANy \RHUBIISAS 2 NBy

- A

OF iNAROdzay3 (2 a20AS8G8 G(KNRJZAK &daadlAylotS |y

CdZNI KSNXY2NB>X Y2RSNY Sy3aAySSNAy3I &dGddzRSyda KI
3t 20t Adale2yE RAIAGIE GNIyaFT2NVBoaAyHRSYRAORR
FNRN NA2dza Odzf GdzNF f |yR | OFRSYAO o6 Ol 3ANRdzyRA
FRFLIG G2 RAGSNBY(Gd fSEFENYyAy3a adgetsSas LINKA2N {y?2
3SYySNl a2y 2F aGdzRSyGa PSSy SLINB X $RD S BINIE N BN 95,
f SOMUZNB R AyadiNHzOe2yd {GlF@Ay3d dzLRFGSR 2y GKS
RSaA3Iy VY2NB Sy3al3ay3dsrs SuSOa@S> FyR NBf SOyl
NBGiSya2y> IyR ajAff RS@OSt2LIYSyido

. ASKRKSESNE LBOKPSaAIYAUOlI yOBt @9 OXKYaA RINRR X
O2YLJX SYSYy (I NE fS@Stay GKS2NBaOFIf aA3ayAaUOlyoOS
m¢KS2NBaOFf aA3ayAUOFyOSY ¢KAa addzRe 02y (N
AYOSNY o2l $1 NOMIRBYKAIKSNI SRdzOlF a2y o6& F2
| KAySaS t D¢ SyahFISENANIE BSdRENVYIHRS |y dzyR
LINBOA2dza NB&SIENDK® LG SELIYR&a (GKS GKS2NE
SRdzOl a2yl £ 0 O 3 NGSHHAR & &R ALISK A0 SNRISHKININI A Y
SRdzOl a2y O2y(iSE(lad . & AyiGSaANleay3dI Ayardakia
FYR O23yAa@S &a0ASYyOS 0So3dr gRNINCYAAEFY 2
LISNELISOa @S 2y K2g f S| NI ANGE2 NYSIKyF S 2HddNER Al ViR
CdZNIKSNXY2NB>X (GKS RSamIva SR R ySldkadel 2 yi 2 FOK
SEGSYR&a GKS | 1BLIEaASR of251 NFAyH ISy R | Oa 2y NE
SRdzOlF a2y X LINPQGARAY3 || y2068zA XBREY RGOKINEG O R

mtNOaOlt &AIYyAUOFIyOSY ' GKS Ayadosilidm2ylt

GKFG OFy AYyF2NY GKS RSaA3ady 2F AyOf dzaigs
AYGSNY Il o2 @RI LAGIdaRRSY Glay R LISRYZaNlE S§ySSydly
OdzNNX Odzf @ ¢ 03 aBROGRNIY AKX 21 RS PSSt 2LISR A Y
NBL AOFIoftS Y2RSt GKIFIdG OFy 6S FTR2LIISR 2NJ |

t BST



YR Ayaosldz2yad ' (GKS Ay daS N2 aiKyS 3 {2950 St
2y SyYyaAAYSSNAYy3 SRdzOl o 2y 1OdE GLdPNE B A RIASYF I 672 yNg A
KStLIAY3 dzyAGSNEAaSE& 62NI RGARS NBaLRYyR Y2N
Y20At AG@® FyR OdzZ (dzNF £ RSEASNINDKE dR SIYiR yEK NI ¢
GFNBSGSR AYy(SNIBSyos 2081 Flg ¢ NP yited Iy B ya S 515878 6 Iy
Sy3r3asSySyidsxs GKSNBoeée AYLINRGAy3 y20 2yfte

M oA e A s 2

SYLX 28t oAt AGe FyYR OF LI OAMNRBdzy/i RS DSSWHIDO dzii S

1.5Scope of the study
¢tKAa aiGdzRe SwBIigR2RR NBY¥SESRK RS&AAIYI 6AGK (K
Fd GKS ! YyADGSNEAGE 2F {KSYStRX | LWzt AO dzy A @S

2y / KAySasS L&l DNIRUAAGYSS SINRIYEK (& GodeRDSey G a s | &
fFNBSaAald AYGSNYlFo2ylf &0GdzZRSyd 3AINRdzZIA Ay 'Y KA
FRIF Loy 3 iz2a SRSHYS| NYAYESSYYRNFPEASY &§ ¥ @A IKIa 7Tz
AYUSN;VI-aﬂNI-OZKaZ[]\HmSKaO2LJS 2F GKAa NBaSI NOK
| KAy Sas Qtafildasnyyi®m SELISOGloa2yas o0SKFEGA2dzZNES |
SYyaaAySSNAY3I LINBINIYYSaod

¢KS NBA&ASFNODK LI NBOALI yia @SNB LJN$ﬁSyayy$SN:ﬁy
O2dzNESa® 5FidF gSNBE 02ttt SO0SR (OKNRdzZAK Ofl aa

G2NJ Ay3 YSY2NER {(iNEGERENB R RA VARBSNDA Sgad LYy (GKS
Ay Of dza @SB SR IS Y2 N 62N aK2 L) SR adiaRissE3tay SR

O2K2NJa 4 020K GKS | YyAOGSNAAGE 2F {KSYSER Iy
gl & adzoaSlidsSyiate 02ttt SOGSR (2 S@IftdzZ S GK
RS&aA3IYy F2NJ ONRPIFRSNI FLILX AOFa2y®

QX

. @ ﬁéoﬁmgmsxé@[ GKA&a glezx GKS ai S
j dzSae2ya YSGK2R2f 2382 YR &aA3dyAUOlIyOS>ET 6KA
AYGSYRSR F¥20dza®

t BSy p
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2.1MainlandChineg learners

2.1.1 Characteristis of mainland Chinese learners
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2.2.2Differences between the Chinese Mainlandind the UKeducationsystem
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2.3 Contextualisingnainland Chinese students learning in UK universities
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2.3.2International studentXexpectations oflearning in UK universities
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PARTR: What is Learning?

Part 2 Introduction
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2.4Mechanisms folearning

2.4.1Concepts and importance of learning
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2.4.2Learningprocess in our brain
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2.4.3 Working memory in learning
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2.4.3.3 Workingnemory and learning
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2.4.4 Measuring learning
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PARTB: Theoretical Background of Teaching Interventioniégi the Study
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2.6.2 Experiential learning
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2.6.3 Cooperativelearning
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2.6.4 Teambased learning
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2.6.4.1 Team development process
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2.6.4.2.Belbin team role theory
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2.6.4.3 Applications of teanbased learning in Engineering Education
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2.6.5 Gamebased learning
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2.6.5.1 Gamebased learning in education
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2.6.5.2 Cognitive lenefits of gamebased learning
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2.6.5.3 Board gaméased design in education
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2.6.5.4 Role simulation game in education
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Part 3 Summary
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2.7 Engineering agtation within theJKhigher education context
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2.7.1 Interdisciplinarylearning andsustainability in Engineering Education
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2.7.2 Integration of human-centred skillslearning with technical contents
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2.7.3 Inclusivity andequitable access in Engineering Education
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2.8 What kind of skills anequired for engineering students?
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2.8.1 Technical expertise
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2.8.2 Humancentredtransferable skills
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2.8.3 Cultural andethical considerations
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2.9 Problemsof effectiveimplementation of engineering education
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2.10 Rationale and aims of this study
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2.11 The development of the researbiipothesis
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2.12 Chapter ammary
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CHAPTER 3: METHODOLOGY

3.0Introduction

. dZAf RAY3 2y GKBRIAKS NAk R 8AIUBR-ONSE & 6 F NAIKISKS a0
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SELX 2NB 6KSGKSNI I YAUSR fSIFENYyAy3 | LIWNRI OKSa
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3.1Researcltheoretical framework
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3.1.1 Research philosophy
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3.12 Engineering educatiomesearchdesign in this study
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3.2 Mixed research methods

3.2.1 Overview of mixed research method®ualitative & Quantitative)
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3.2.2 Quantitative and qualitative data collection
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3.3.2 Semistructured interviews (student<perception of teamwork and the teamwork
building workshop & game)
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3.3.3 Clasroom observations
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3.3.4 Pilot study on PGT studenfdeamwork behaviour preference¢Belbin team role
theory)
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Prior to the
workshop

During the workshop
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3.4.1 Working memory testlesign
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English Ospan Chinese Ospan

" 1% math operation | 4 * 5 =212 | | 98 - 60 = 482 | 1% math operation
BF (B CN word dislay |
| (7 * 3)+ 12= 472 | {27 math operation
& 2% CN word display |
2 math operation | 18 + 29 = 482 | S
I 6 * 13 = 472 | . 3 math operation
727 EN word display ! Shoes
3¢ math operation | (50 / 5) + 0 = 10? I
("3 EN word display | Map
NO.[ ] | Shoes | NO.[ ” =HF |
NO.[ ] | Rose | NO.[ ]I BER l
NO.[ ] | Map | NO.[ ]I HBE] |
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3.4.2 Validity of the test results (MIS system)

¢2 GFtARFGS (KA b&AERYaIEB & PNRESEHAGESE ka L{ 0 a 02 N
02aa8Saa 62Nl AY3T YSY2NE LISNF2NXI wOs KRWwLI RS SR
Ol FYYSNI KAt @D2NAVAO &8 & EG2Y LAl NBRREATARII RS O 12 ¢
t F NIt / NBRAG 'hyZALR lydit / ILIN2 YOS E R A K 0 /y2y8R Kill a1t dpss
HanpT tSGSNE SBRUZOSE Rhak vSEQ@LdzaA2yd ¢KS t/
SEOQOft dzaA2Y ONAGSNRALI 6Sda3ds yp20 F2N YIFGKSYL s
ddzo2S00Gax 6KAOK YIFeé& NBadzZ i AyLNBRIDEBRR &I F2X K
LIN2OEfSY YR ff26a RIFEGI FTNRY Fff &ddzomeSOia G2
Ay avylrftf alyYLXS adGddzRASAP a2 NB2@NUI yERS ORIy A
YSI &dzNB® Iyl 40 SRGRSFANS QiFy SR NDay iSyid o6t Sg$S
43S0 dz2Sy0S LRarezy OENI ANBBARSI adzNEBNBF UgSNJ AY
NI} §KSNJ G§KIy 2dzad F20dzaiAy3a 2y 2@0SNIff O2NNBO
YFEGK dFal FaSOGa (KES 2085NE fdzaaSaRe NBB/st 8N FiaK SINg - (e

t BSmpo



SyadaNBa GKIFIG adoaddaism W2 Gdd N2yWHEKZIIgSdEai  WRY 2
YFEGK 2LISNIsa2yad ¢KAA FLIIINRFOK OFy Itfta2 LINROD
FgSyoe2y INE2OESEY BYR GKSANI StiS0OGa 2y 62Ny AY
aL{ t&az2 KFa 3INBIFIISNIAYyIENRYy@T OKYaPRGSyOe | vy

¢KS aL{ YSGK2R S@lIftdzZZ dSa LISNF2NXIyOS o6lFasSR 2

Mdal §KSYFaOFf YRYyAE o680 F2NIKS | OOdzNI Oé Ay
YFGKSYlFaOFf LINRPoOofSYa Aa AYO2NLIRNIIGSR Ayi(z2
dza SR a2tSte +a +ty SEOfdzaA2zy ONARGSNAZ2Y D

ax

ax

(s}

ax

ax

< ™
w

<,

c

2F $2NJAy3 YSY2NE LI SNF2NX¥YIyOSa
HA GSY aSY2NE OLOY ¢KS ydzYoSNI 2F O2NNBOGT &
GSNYXY YSY2NE Ol LI OAGeE®

0df SljdzSy O0S aSY2NER o{0Y ¢KS loAfAle G2z NBOI:
OF LI dzNAYy 3 &SljdzSyoslf LINRPOSaaAy3a [oAfAled

¢KS aL{ RORNBNFKRNI 8&a OF f Ot dzZleSRy dza Ay I GKS T2

9ljdzZ sy o0 ®

0 oy

5 Oy o v
Lo o Y

=]
allhel

6 KSNEa) fRi28MBLINBASY(l G(KS WIRoBNI 2T YO 2NNSBYD o Ol 1
6SEOf dzZRAY3I GKS UNBUO YIFIKSYl ok RRISYR By (1 &ISC
YdzZYo SN 2F O2NNBOGEf & NBOLFff SR f &b REYIRARDL HIKES
GKS f2y3Sad O2dxWBANR]1fley RNBIOK § f (BRG 1atSljy dzyo SN 2 F
F2NJ SIFOK LI NPOALIYUG A& 20GFAYSR 0@ adzYYiAy3a i

3.4.3 Limitations
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3.5 Design ofninclusivenvorkshopto encourage teamwork

3.5.1 Designof the inclusiveworkshop
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X
Activity 1: Teamwork Building o Activity 2: Project/Problem-based learning _
@ End
7
What is

teamwork- [ Create your project! ] [ Sales pitch ]
Wooclap quiz .
v
( Teamwork game: Wave of Choices ] Part 1: Familiarize 3 z

tasks Each group will be given 3 mins max to = Thanks
present their projects. o= +
] Q&A
15 Part 2: Work in \ E
mins team el ™ &
o
rant 2 tea.m faske Investor panel review (everyone).
survive with the Part 3: Prepare
team theslides \ y,
Part 2: team s ™
make the final ]
decision Part 4: Practise Certificates and prizes. —

the pitch
. P4 10
L eomis__ L thous | i

Notes:

*  Workshop facilitator prepare the workshop materials & introduction slides & certificate for the top three best projects and awards.

* Students workin the same group for both activities; students can choose to team up randomly or be grouped by the staff.

* Activity 1: a board game for team building; Activity 2: project/problem-based design + team collaboration + discussions + hands-on work + presentations.
*  One pre-quiz survey (Woodap) about teamwork will be posted in activity 1; one post-activity survey (Google Form) will be posted after activities 1 and 2.
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3.5.2 Conduct of the workisop
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3.5.3 Interactive teamworkbuilding gamedesign
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3.5.3.1 eamworkbased boardyame design (inspired by Lost at Se#yave of Choices
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Survival Item Cards

Survival Board

Promoting mutual
understanding, sharing and 1
discussion

Clear division of individual
responsibility

Carry out group decision-
making
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QUESTION 1: QUESTION 15:

B Do you think it is more I
Would your team s . )
exciting to arrive at the .

survive without the

finish line together as a

items you hold? team rather than alone?

If your answer is Yes', forward
2 steps; If your answer is ‘Yes', forward

3
If ‘No’, forward 1 step.

If ‘N, forward 2 steps.
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your RIGHT or pass. READ the message

READ the message on one of your item

slost | (Putk
onone of youritem | 154 the green cards and explain ts | ftem cards. (Put tin =

10 | cards and explain its preiedebim ey ca . 8 6 thegreen lost item

TAKE BACKone of ~ Importance to your | 20ne.) 17
teammates. =

YoU o mother < X : TAKE BACK one of g
teammate’s lost S, AT . v
your or another

item card or pass.

Straight to the

finkshfne tem cards. (Put itin
thegreen lostitem **
20ne.)

GIVE UP one of your

item cards. (Put &t in

thegreen lost item
20ne.)

Take an item card out
of the person on
your LEFT or pass.
(Put it in the green

sssss
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Each box can contain three
-» survival items. The items are
in no particular order.

----------------------------------------------------------------------------------------------------
.

the appropriate lifeboat box.***

The most basic survival If you cannot be rescued
items and items that Iemsior o il in time, you will need to
: will allow you to be mfcreas_e )I/our chances carry out the items for
' rescued at sea. o sravdl. self-rescue.

. *
---------------------------------------------------------------------------------------------------
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Role 1
Leader Idea creator | Engineer |

Role 5

‘ Calculator | Communicator

Overall control of Produce design Use the materials Decide the

2 g A P the pitch
the project’s ideas and do provided to create  optimal unit price repare_ S pLe
; 3 slides
progress and time some sketching the prototype for the product.

*Work as a team in project/problem/business-based scenario to further
promote students’engagement; learn, develop and practise teamwork
strategies and skills.*
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3.6 Ethical Considerations
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CHAPTER 4: RESULTS OF STUDY

4.0 Introduction
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Part . Thequantitative data

4.1 Chinese students’ perceptions of their learning expectations-ygimst
students, responding ranging from UG to PGR)
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4.1.1Course levels andrmpgrammes
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4.1.2 The factors ifiencing Chinese students to decide to study in the UK
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Participant No. Gender Study level Chinese MIS score English MIS score

1 Female PGT 1.00 0.21
2 Female PGT 0.14 1.00
3 Male PGT 1.00 0.29
4 Female PGR 0.83 1.00
5 Male PGT 0.43 0.83
6 Female PGT 0.43 0.36
7 Male PGT 0.29 0.29
8 Female PGT 0.12 0.36
9 Female PGR 0.43 0.50
10 Female PGT 1.00 0.29
11 Male PGR 0.86 0.57
12 Female PGR 0.79 0.79
13 Female PGT 0.86 0.71
14 Female PGT 0.21 0.50
15 Female PGT 0.71 0.48
16 Female PGT 0.29 0.14
17 Female PGR 1.00 0.86
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4.5.1.1 The pilot workshop design
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Manchester CE post-workshop self-evaluation of teamwork

Identify the objectives of the activity - 6 12
Contribute useful ideas - [3 0
Clearly interpreting clue information - 6 6
Collaborate effectively to help teammates - 6 0
Communicate clearly and respectfully - 6 0
Problem solving developed - 6 0
Self-percived improved understanding of teamwork - 6 0
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18 41 24
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12 35 47
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-20
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Sheffield CMBE post-workshop self-evaluation of teamwork

Degree of recognition (%)

60
50

Identify the objectives of the activity
Contribute useful ideas

Clearly interpreting clue information
Collaborate effectively to help teammates
Communicate dearly and respectfully
Problem solving developed

Self-percived improved understanding of teamwork

Degree of recognition (%)

Ij:

-30

Identify the objectives of the activity

Contribute useful ideas

Clearly interpreting clue information

Collaborate effectively to help teammates -

Communicate clearly and respectfully

Problem sclving developed

Self-percived improved understanding of teamwork -
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Manchester CE post-workshop peer-evaluation of teamwork

Degree of recognition (%)
40

35
-30

Identify the objectives of the activity

Contribute useful ideas

Clearly interpreting clue information

Collaborate effectively to help teammates

Communicate clearly and respectfully

Problem solving developed

Self-percived improved understanding of teamwork

Sheffield CMBE post-workshop peer-evaluation of teamwork

Degree of recognition (%)

Identify the objectives of the activity 60
50

Contribute useful ideas 40

-30

-20

Clearly interpreting clue information l1 0
0

Collaborate effectively to help teammates
Communicate clearly and respectfully

Problem solving developed

Self-percived improved understanding of teamwork
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Sheffield EEE post-workshop peer-evaluation of teamwork

Degree of recognition (%)

Identify the objectives of the activity - 18 4 16 27 35
-30
Contribute useful ideas - 18 4 18 25 35
-20
Clearly interpreting clue information - 20 2 15 29 35 -10
-2
Collaborate effectively to help teammates - 18 4 15 27 36
Communicate clearly and respectfully - 20 2 16 25 36
Problem solving developed - 18 4 16 27 35
Self-percived improved understanding of teamwork - 20 2 15 25 38
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4.5.2.2 Studen@eflection on engaging in thgamebased teamworkvorkshop
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Three PGT cohorts' reflection: positive experience vs. negative experience

Sheffield EEE-reflection 4 4 -27
Sheffield EEE-reflection 3 22
Sheffield EEE-reflection 2 4 43
Sheffield EEE-reflection 1 4 32 . .
Teamwork experience mentioned
Sheffield CMBE-reflection 4 - (-53 Conflict
Time management
Sheffield CMBE-reflection 3 - -18 Game interaction
Sheffield CMBE-reflection 2 a7 Communication
Communication (misunderstanding)
Sheffield CMBE-reflection 1 33 Task completion
Manchester CE-reflection 4 - 18 Teamwork
Manchester CE-reflection 3 4 24
Manchester CE-reflection 2 4 32
Manchester CE-reflection 1 58

T T T T T T T T T T T T
S P H PO DR P R PP
Percentage of teamwork experiences mentioned (%)
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Willingness to participate in similagamebasedteaching

Cohort activities in the future
Shef CMBE 88%

Shef EE 82%

Man CE 94%

Average 88%

Part | summary
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Part II: Theualitativedata
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4.9.1 Interviewee respondents
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Chinese Student Learning Expectations at the UK universities

>>

The infographic presents the key results and findings from the survey of Chinese student learning expectations
in Sheffield.
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Chinese students at UK universities are predominantly enrolled on
postgraduate taught (PGT) masters programmes than other types.
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Chinese students are more likely
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5.2 Key findings fromlassroonobservatiams of Chinese studentgarningin lab
based engineering courses

5.2.1 Observed learning behaviours @Ghinese students
| DENIRSNE Gl YRAY 3T / KAySasS aidzRRSydad SELISOGF a2y
RAaOdzaasSa (KS 20 &y SNISS R GodERKSIYAALZ dENd 2NBS |/ K AOf | & &
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oFaSR LIN) O&adl az2tS| SisadREyed y230i 0SS O02yaAiARSNBR |
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f SENYyAYy3I O2dz R Rder& & 20 S KANRLOXERKD KRS SINDRIR 3 NS NI Dfe 2 §
GKS ySOSaaArie 2F SYLKKEWAR Yy ANERBOKO detaL Bibs Ay 2
KAIKSNI SRdzOl a2y @

LG Aa ¢SINRAYHBEROMIZEINT OG0 6AGK 2TUKSBHAE RRSET & :
YSty GKS& ylFidzNItfe RSOSKPRI OKSt o ANNR @S @ &
F2NJ 0KS & deRBIgPIORI PONEDE A A K LINPUOASYyOé |yR AydSt
G2 GSFHOK O02YL)X SE 02y0SLiia yR O02yRdzOG GSOK:
{ 0dzRS Y ( aa (YNXz3 I KES2 LUNKI NB 4 RS2 ARABKEBG 202 dME SA Y | 0
I OO dzNIaiORIEt & GISNJGKSANI ljdzSas2y ayl & K X OX (1 10BYQHEYST F
Ot aaNRe2Y Sy3lr3asSySyid yR GKS ¢ SFNYyAy3I SELISNA
2T (0KS IyR G KSAficdfdkeAchidy ahdearning efficiency means théey may

not be able to reach the full UK wersity programme requirementd{ghtingale et al., 2022;

Nortcliffe et al, 2019;Dai, 2023. Additionally, most Chinese students come to UK universities

to pursue oneyear master's programme®ne of the main reasons these URGTdegree
programmes attract Chinese students is their short duration. However, this advantage can

also become a disadvantagafecting students' learning outcomes if educators fail to create
supportive and inclusiveenvironments to enhare the learning experience. To help
international students better adapt to the teaching practices of UK universities within a

limited time, educators must not only teach and guide students to learn and practise the
corresponding knowledge and skills butalexibly adapt teaching methods and design more

suitable strategies based on students' characteristics. For exaagpf@oposed in this study,
incorporating teardbased interactive activities and tasks, clarifying the responsibilities of

each group membre and implementing tiered teaching through easily understandable

phased task#o enrich students' practical experience.
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Thus, b help students improve their practical learning outcomes, it is essential for instructors

to provide clear learning guidelinesd identify achievablelearning objectives iteaching

This is because the proactive teaching behaviours of instructors significantly impact classroom
learning outcomes\(anBeek & McCahan, 2021; Zhang et al., 202%o0 through rational

design and effetive use of instructional resources can affect students' participation and
engagement in the classrooifShahid et al., 2022; Sglvik & Glenna, 2021; Chen, 2022).
Furthermore, students' learning outcomes are further collected and analysed through post
classfeedback formgPokornyet al., 2010; He et al., 2024)herefore, in the practice and
development of experimental courses, effective strategies to pronsttelent engagement

canbe further refined and implemented 8 SR 2y RAFTFSNBY @andsiasdzRSy (i 3

illustrated in Figure 5.2.

Observed PGT students’ learning in the lab course
and future teaching improvements

Issues arising in teaching SOIUhOE};;g;%ZﬁE student

Pre-lab learning of lab risk

assessment Involved in the lab activity
(e .~ o
& ey

Interactive video to z Step-by-step lab guidance
introduce concepts “ and task ulr:::cution
Communication barriers

a2 .

%%ﬁ (‘F—@‘ @ Integration of theory
3 and application
Visual aids in teaching 1
Ql

Industrial case studies

Need for more practice

=) Forming effective learning strategies
E‘@ & for practice-based learning
Ganmified virtual practice;

teamwork-based practice ( @
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pPHDPH {(GdzRSyGaQ FSSRolFO1 2y GKS € SIFNYyAy3 2dz

¢CKNRdzZAK | O2YLINBKSY aA JS-clagsyfeetibdici both a 2ldepera G dzZR Sy
recognition ofPGT& (i dzR Sy (i & &nd & roke Nipftdilgll Ainderstanding of the current
shortcomings in experimental teaching and potential areas for improvemeste
investigatedd h GSNI f £t = a0 dzRSy(iaQ TSSmrarly@lsin®ihreéi KA & S
key areas: (1) the need for handa learning with actual equipment and tools (including
teamwork); (2) the assessment of risks in practieagineeringoperations; and (3) the

integration of theory and practice to enhance undersdarg and facilitate future professional

applications.

Over the three@ ST NJ 20 aSNIIF GA2y S | Of SI NJ aldamifigh Kl a
demands for practical engagemeiitom a focus on quantity (e.g., increasing the number of
laboratory hours) to ammphasis on quality (e.g., mastering the operation and application of
advanced derivative equipment). This shift indicates that students are no longer solely
seeking opportunities for experimentation but are increasingly focused on developing a
deeper undestanding of relevant technical skills. Additionally, this trendy reflectthe
continuous improvement of teaching practices, enabling students to move beyond merely
completing courseworland be more likely to correlate theoretical attempts with practical
applications.Therefore, m future teaching practiceattempts will be madeo incorporate
additional equipment operation moduleshat O2 dzf R ¥ dzNIi K SNJ & dzLJLJ2 NJi
development and help bridge the gap between theoretical knowledge and practical
application (Wang et al., 2023; Puffelen et al., 2018; Nadeem & Mahgoub, 2014).

Another noteworthy finding is the emphasis on teamwork slalfssuggested by the student
groups themselvesThisphenomenonsuggests thathe practicatbased learning approach
provides students with more opportunities féeam-based practical engagement, not only
aiding in their acquisition of technical knowledge but also fostering a deeper understanding
of their peers.In addition, the emphasis on teamwork allows students tketadvantage of

the collectiveclassroom environment anstart with simple tasks to develop arshapetheir

own teamworkstylesand sharing of responsibilitfherefore, future practicabased teaching
canplace greater emphasis on teabased problersolving and task allocation to encourage

peer interaction, critical thinking, and communication skills, thereby fostering a more

t HSH pwm



dynamic learning environment and a cultureasintinuous learning developmei&cheepers

et al., 2018; Herrman et al., 2022; Deressal., 2022).

Then the awareness afisk assessment taughtannually in the course. The emphasis on this
aspect in teaching is not only reflected in the learning materials but also revisited through
interactive discussions during practical sessiorfee €ombination of students' prelass
preparation and orsite teaching formsa concreteapproach to integrating theory with
practice. Feedback results show that the proportion of students who recognise and
remember this learning content is increasing ankhyarhis is likely due not only to students'
deeper engagement with the course materials but also to the inclusion efweddl industrial
application case®xplainedby instructors. By combining real cases with explanations of
laboratory equipment and mvironments, students gain a better understanding of the
importance of risk assessmenAlyarezChavezet al., 2019; Camel et al., 2020). In future
teaching practicedt is planned to help students familiarise themselves with risk assessment
of laboratoryoperations and the use of relevant detection technolagy controlled setting

through interactive videos.

Finally, the integration of theory with practical technical tool operation has always been a
core focus for students. Their feedback in this atees gradually shifted frondgeneral
applicatioré to & LINB OA & S. Thisl shifti i@fledsé modern students' expectations for
learning, which have moved beyond mere understanding to a desire for opportunities to
apply and develop their knowledge in practicéhis trend suggests the need for tiered
teaching in future courses, such as embedding corporate case studies to strengthen the
connection between theory and practical engineering applications. By incorporating industry
related scenarios, students can gaa deeper understanding of how technical skills are
applied in professional environments, which not omghances their comprehension of
technical knowledge but also boosts their motivation and career readiness (Turner, 2012;

Bilgin et al., 2015; Tomasgk al., 2014).
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5.3 Key findings ofhe learning ability (working memogapacity of Chinese
studentsin engineeringcourses

5.3.1Doesworking memory capacityaffect Chinese studentQearning in English?

In this study, theMath-ltem-SequencgMIS)scoes of Chinese students in Chinese (CN) and
English (EN) Ospan taskere explored to investigate the differences in their working
memory across different language environments. Althoughvidualdata analysis revealed

a certain difference in MIS scorestlveen the two language environments (L1: 0.61 vs. L2:
0.54), this difference was not statistically significant (p = 0.#B)s maybe causeddy the

small sample size and the lack of control over participants' English proficiency.

Overall, the Ospan expement results indicate no significant difference in the working
memory capacity of Chinese students when memorising content in Chinese versus English.
Previous research suggests that recall tasks in a second language (L2) typically place higher
demands onworking memory, as individuals require additional phonological conversion
processes when processing L2, which may affect the efficiency of information storage (Miyake
& Friedman2013. However, the results of this study show that although the MIS scores f

EN tasks were slightly lower than those for CN tasks, this effect may not be significant. This
could be because participants have studied and lived in UK universities for some time,
achieving a certain level of English proficiency, thereby reducingctiymitive load of

language switching.

Additionally, according to cognitive load theory, individuals may need to allocate more
cognitive resources to semantic and syntactic processing in L2 tasks, which could also affect
their working memory performance \(&ller et al., 2011). However, for Chinese students
studying at UK universities, immersive methods such as attenmicignical courses and
participating in various activities have improved their English proficiency. ParticulaRgGier
students, who havepent a longer time studying and living in the UK, the cognitive load of
using English is less impactful, resulting in generally higher performance in EN tasks compared
to PGTstudents. This aligns with previous research indicating that individuals vgttrehi2
proficiency typically perform better in working memory tasks than those with lower
proficiency (Linck et al., 2009). However, since W8l experiment did not control for

participants' L2 proficiency (e.g., by classifying participants using s@isddrtests such as
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IELTS or TOEFL), variationEmglishproficiencyamong participants may have reduced the

differences in MIS scores, thereby affecting the overall significance of the analysis results.

Beyond the potential differences in individual oative abilities among the Chinese students
participating in the study, another possible influencing factor is their learning environment.
For international students studying in UK universities using English, the load on working
memory may affect thie storage and comprehension afformation Brehmeret al., 2012.

This is because they may require additional cognitive resources to interpret instructors'
explanations, thereby reducing the cognitive resources available fortaiiag or problem
solving. Theefore, comparisons based solely on individual physiological functions in the
experiment may not accurately reflect changes in the learning abilities of Chinese students in
an Englishaught environment. Additionallypastresearch has found that the impiaof L2

load may be more pronounced in STEM courses, as these subjects often require simultaneous
processing of linguistic and symbolic information (Paas & Sweller, 2012). Therefore, in the
subsequeninstructional design of this study, more visudigsedinformation displays (e.g.,
images, diagrams) were incorporateahd combined with gamified teaching methods,
attemptingto reduce language load and enhance the utilisation of cognitive resources among

international students during learning.

To summarisg based on the experimental results of working memory capacity tests
conducted on Chinese students, their working memory capacity does not appear to be
significantly affected by language switching. This may be attributed to their improved English
proficiencythrough their study experiences at UK universitigscan be inferred that the
introduction of more inclusive and supportive instructional designs in teaching could further
enhance these students' learning outcoms skills that are notdirectly influerced by

language

5.3.2 Chinese studenf¥earning preferencsin UK universities

Based on the previous findings, the influence of English language proficiency on Chinese
students' learning in UK universities can be provisionally excluded in this Shis\suggsts

that individual cognitive efficiency may not solely depend on the immediate capacity of
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working memory but is also closely linked to leegm learning habitsFor instance,tiis
similar to theto the relationship between hardware and softveain computing, working
memory functions as the "hardware" of cognition, whereas learning habits serve as the
"software." To achieve optimal learning outcomes, both the immediacy of working memory
and the longterm nature of learning habits should be cahesied in the development of

teachingandlearning to ensure a complementary effect.

In this study on learning behaviours, md&dtineseparticipants were postgraduate students

or above, suggesting that they have likely developed relatively stable learrefergnces
through their prior academic experiences. Furthermore, the majority of them had an
international education background, indicating a degree of familiarity with Western
educational systems. This may have further facilitated the development eiaéd learning
approach during their studies at UK universities, making them more receptive to diverse

teaching methods.

Regarding study engagement, the findings reveal that 50% of students dedicated between 5
and 15 hours per week to independent learnirdgowever, their academic performance
feedback showed that 60% of students scored within the-raitje (6@69%). This result
challenges the common assumption that study time and academic performance exhibit a
linear positive correlation. The observed digmacy may be attributed to variations in
learning efficiency. For Chinese students studying at UK universities, academic achievement
cannot simply be assessed based on study hours alBhmesestudents often encounter
language barriers (e.g65% identified language and communication as their greatest
challenges) or may employ ineffective learning strate{pesdominantlyby individual study,

which hinder the conversion of study time into tangible academic outcomes. Additionally,
among students who repted studying for more than 20 hours per week (20% of
respondents), their grades did not significantly surpass those in theanigle category. This
could be due to excessive but ineffective study efforts leading to fatigue or cognitive overload
(Kirschneet al., 2018). These findings further suggest that, beyond simply acquiring technical
knowledge, international students may benefit more from learning and applying effective
study strategies, such as scientific time management and collaborative leaitmieghance

their academic performance.
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Undoubtedly, for international students, the fluency ofdlish significantly impacttheir
learning engagemenbut it isnot always the critical factor to determine their final learning
outcomes In all aspects of rglisht listening, speaking, reading, and writihn@hinese
students generally report insufficient proficiency. Although 80% of Chinese students highly
recognise the importance of English proficiency in their studies, in practice, 45% rate their
listening conprehension as only 7/10 (moderate level), and 50% still relyadificial
intelligence(Al) and translation tools forwriting andreading assistance. This phenomenon
aligns with thet A y & G NXzY S y (i thdory (Gardner@ILambetty1972), which suggest
that students may overely on supporting tools (e.g., Al and translation software) for
utilitarian short-term goals (such as passing exams), neglecting the development of deeper
language skillsSuchreliance on tools may mask the genuine language eefotes of Chinese
students and weaken their active mastery of grammatical rules and academic expression
(Hyland, 2016). Particularly for engineering studemtsp also need to learn and familiarise
themselves with interdisciplinary terminology, this coeity exceeds the scope of general

English training and may resulttimeir feeling overwhelmed in professional scenarios

Then in terms of learning methods and practices, 60% of Chinese students prefer visual and
auditory methods for recalling informatio This preference aligns with the de@ding
theory (Paivio & Clark 2006t the synergistic encoding of visual and linguistic systems
enhances information storage efficiency. When learning new knowledge, 50% of Chinese
students prefer independent study, hite 40% choose to acquire information through
collaboration and communication with others. This suggests that Chinese students' learning
patterns remain predominantly independenthus, vihen engaging in complex learning and
practical tasks, visual memoayd independent execution may beK A y Sa S péniagzR Sy (1 & C
learning strategies, but thewill also seelexternal support to strengthen cognitiai they

have enough resources to do &an average, 44% of students seek advice from experienced
individuals).Seeking external suppbindicates that, in unfamiliar learning environments,
collaborative learning can promote deeper understanding of information (Vygotsky, 1978).
This not only enhances learning outcomes but also hélpmesestudents explore and

devdop effectiveand diversdearning straggiesin unfamiliar environment

t HSH pc



The overall analysis of Chinese students' learning behavioural preferences highlights that UK
universities may currently be inadequate in meeting tlearning needs of international
students. Existing teaching strategies may not be effective in bridging the gap between
teaching and learning experienced by Chinese student cohort. For exdmpieternational
students, participating in English language training courses undoubtedlg mefpove their
academic English proficiency. However, most courses continue to separate language training
from subjectspecific learning, making it difficult for students to transfer their language skills
to contexts that correspond taheir technical prgrammes For instance, engineering
students must comprehend and apply numerous technical formulas and process diagrams,
yet they may struggle to articulate thesomplex ideaglearly in Englistf-urthermore, 1 is

also worth noting thatwith the rapid adancement of technology, the use of Al tools in
education has become inevitable. In future education, Al should be positioned as a
"collaborative partner" rather than a "replacementThus, guiding students touse and
engage with thesdechnicaltools critically could be a more important focus teaching

practice.

In summary the relationship between Chinese students' academic engagement and their
performance at UK universities is influenced by factotginating from themselves and the
educationalenvirorment. For Chinese students, their current learning difficulties at UK
universities fundamentally reflect a conflict between instrumental and competence
rationality. In order to fulfil the academic requiremenis UK universitiesChinesestudents
tendto rely on shoriterm study aid toolso solve their immediate needs, such@smpleting
assignmentswhile neglecting the deeper development of metacognitive learning skills. This
makes it impossible to reconcile tigapbetween their learning styles and theaching modes

in UK universities. Ultimately, they are unable to achieve the desired learning outcomes.
Therefore, from an educational point of view, to help these students to change or develop
more effective learning pattern€ NJ 2 S ND2 YS UWARSWI i fisifrabeeé | R | LI
important to optimise the interplay between learning efficien@nguagecompetence and
targeted practice design By implementinginclusivepedagogical measures to ensuiteat
students' learningnputs can betranslated effectively into actual achievemerds much as

possible
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Chinese students' Learning behaviours
studying at UK universities
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and most had other study abroad experience (65%).
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CHAPTER @&NALYSIS & DISCUSS®Nvv oY [/ KAy S&aS$s
Perception of Teamwork in Enginegriaducation

6.0Introduction
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In addition to the above observationstudent feedback further revealed that in students'
crosscultural team collaboration, communication and collaboration skills fntnihe
foundational support system for teamwork: communication serves as the neural network for
information exchange, ensumn cognitive alignment, while collaboration acts as the
mechanical framework for resource integration, driving task progression. The quality of
communication and collaboration directly determines the upper limit of teamatiffeness.
However, for studerglacking practical experiencejore challenges may liein the fact that

project simulations without well-defined goalachieving requirementsnay weaken the
recognition of potential cultural differencesind the academic pressures lead students to
prioritise personal success over group objectives (Johnson & Johnson, 2014; Laal & Ghodsi,
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2012). Therefore, a design project simulatiowith clear team objectives and task
requirements for each membewas applied in an attempt to go beyond the traditional

lecture-based teaching to engage students more actively in learning and independent

exploration.

Thekey findingsof Chineset D¢ & (i dzR Sy (i & QiouisSahdYleaminglin poa&iéal

based coursess presented in Figure 6.1 below.

PGT students’ teamwork behaviours

This figure presents the main findings of PGT students’ teamwork behaviours in the Belbin team role-
based workshop (2022-23 academic year) and the designed teamwork & gamification workshop

(2023-24 academic year) .
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6.2Key findingsf the interviewon international Chinesgstudents'experiences
of teamworkin engineeringorogrammesstudied at UK Universities
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CHAPTER ANALYSIS & DISCUSSt®NRQ 4: Enhancing Chinese
{GdRSYy(aQ [SINYyAy3a 9ELISNASyOS

7.0 Introduction

¢CKA& OKILIISNI O2Y0AYySEI IDKSENER I iidp FN2IKGRING O 2 dz
NEaSINORCRAzZBELAYSEGSYld OFy |y AyOfdzaigdsS 62N]
SYyKIFyO0S /| KAQSSISY s2NagR StySitaNy Ay3 &a1Aftta yR SE
LINE ANIEERSAKYRAY & AMB/ 19f1ide 30 f S maydiSia K-iyaR FR2dxid
RSOSt 2AWISY GRSaATY SR ¢ 2NG AK 20K H LIRSND & INBRES V6 Bl
I VIRt @ N FEBIR0 | 0] dz3 S ALEKE A o S NBalLkRyasS G2 (GKS
g2N] &aKz2vad a2y SR ISFRASAIE YR RSOSt2LIA¢RSATATL
YIEAY a8 2X WSRKA A OKIVLAASYNG S NISEF FAINA2D Y S & | 0

' YA DS NRBA G { KIS V{SK RY StaRyR 28K D 9'9y0A OSNEAGE 27

@l yOKSaidSNI /90 @

7.1Key findingsf PGT studenfperception ofengaging iamebased teamwork
teaching and learning

TOMDOM t D expariandeBf Segniwdrlearningthrough the workshop

¢CSFYB2N] KlFa 06S02YS |y AydSaNryrgRINGF OKKFAEY SN
SRdzOlF a2y ® 2A0GK GKS AyONBlIairy3a O2YLX SEAGe 27
AYOGSNRAAOALIE AYINE O2fflF02Nrea2y> SYIAYSSNAyYy3
1y26t SRAISST o0dzii | K2 1O NEFFII NG 4SR SHyBlE 38U R NJ|
O2f t | oC2NILIAS yIOW SN aLJ2yasS G2 0GKA& LISRFI23IAO0L
USEtR 2F SY3AYySSNAy3a SRdzOl a2y > GKA& aiddzRe | AY
aGdzRSydas G2 YKy OSy 2iskiSSRE SG SIyR &1 Attt 0dzAf |
3 YoS A8R Y@ 2N a K2 LJ LINF Os OS @ Ly OKANZLINISOs OF

0l atSRI NG/tA.Y[EINESDII A SR 81 NU/ A iR HOREBSSNEA y O2 N1LJ2 NI G S
3dzA RS (0 KED Al dIREHRED SCKSFSOadSySaa 2F GKAa LINI
GKS AYLI OG AT AdARSYOBENY AISKNPSABNSE LIg PANBLRRAYI 6 2 NJ
2N FEBIRE2 WY R @ & NMHzO G dzNSER Ay (i SNIBA S

t BSH AN



Ly GSNXa 2F addzR8&E$G aA0azRBIFEaAa XYYV IS/ BRIl 8 OSNJI n ¥
O2 KBNIF YR 20SN) prdKSF2 (I KIS2 ANWZ2REFE all 2yiKS | YA

> A A s M oA

t I Nb Odii R{SKISEY SXOR KRPINFo:: 2F (GKS a0 82BE5EURSNYRABNI KI

GKSNBEF2 ORI kaldid 3SeAiySasS addzRSyida NBYFAY GKS Y
SYIAYSSNAY I LINDI NEYWYAS & ACYHANG/ ESENE | Wtigm>y TH nH o

AN s A A

(KS AYLI B a28@FERDANIBRN] AS2 IOKAY I 2SWELESIASFIORY
I ONR& (KNKS INPaRE Aad ylrfedaSR o0St260

7.11.1 PGH ( dzR 8v¢réllpedception of the workshop

IONRP A& O(KMNESSRRIK@INII2Y G(KSAN 2SN di D12 a L
O2yaraitaSyate @AStRSR KAIKSNI LINPLR2Nb2F&NI2F b
FaaSaavySyidas 6KAOK YIBy RIYRADY &)SS & b ALBSENIAI aIA (OB
DKIf2SK Si IfodX @an@MNI Ry & &l BSOS T f odh( KAty DK S {
N} SR I INGSWEOABYESEKINI & YR NBaLISOuUdzZ fe& NBIO
SOl tdzt o2y ap nc® OMEAYHE I NI & Ay GKRISERYBYGR 9
LINE oni BIYGA Yy I B 28RS SRS R LISSHI NG atyrA%a D &R Avict
4 dz3 3 RAWzRGIVE 42 GSNBaoa YIS G KSANI O2avzidgmyOr aEO 0
RdzS a BBIFNOS LIeo2 Yo KOSANBIF & LISSNAR LINA2NRAaaSR 20aSsS
OSKI GA2dzNd & ORI FASET O mmwmHT{ § NE R (SH2 NI

al yOKSEGIEKISEe NI (SR2UKSYH RBBZSE BYSR dit (b 2y a’'E My

LISSNE |aaA3dySR 2yfeée WSy LS dildkARISODHE S aR 8F da ¢ K
G§SYRSR (i2 2@SNBaox®& SOMiIKNM NG DR2FRAIBINEDY OB Ve s L.
RdzS§ (2 AyiNR&alLISOa@S oAl asSa 2N €101 2F SEGS

CdzNI KSNJ | y'SIRJfKéIauA aa ul\uﬁiééé/luta I NB LJ NbOdzZ I NY 8 RAQ

Ar AL s oA

AN ¥ oA A MY oA ,w

M GNRy3dte& | ANBSO SEOSSRSRI LISYSING é(\lﬂ@ﬂf(ﬂ&u @R g Wi
LI NbOA LI a2y SAGK RSSLISNI O2y OSLiidzk £ 3INY ALl &
OKI yvHEN SHIKGLIKSEMBING Sy 3 3SR HWM YRKS NRRZ Oded 0
| @ BT dz G2fyT 12620 Gey@@St & (2 KSEL dSFHYYIFGSa o

FaaSaaySyda onmM>ruy LJ2aaArote NBEbSOs ymA SRR TSNR

t HSH ™



A 2 4 oA

O2yiN} alix SOlItdzd o226 &IPSR Y2INBo Df 2B SC2NJI
[ a.@ LIS S NIND K IESIHHER NIRUINT Gay@St &€ aK28SR Yy NN2 g SN
gad® aStFY cor03X addzZA3S&asy3ad aKINBR NBO23yAszy

Yl el 2 N A

LY | RRA @i Siyey HINRS/ & A Os y¥3 Odi @R 8 WHIESY O0S Ay 02y
SOl tdzr o2y az RAUGSNBY OSIHS Sl flidlSe 2NB& dATHBENIRIF FRdB
Y2N¥Ya gAGKAY OZadzDE2NRo®KSaa8kyDa i RAMKos |lj dzS
ddzLILINS&a ONRaOFf TFTSSROIOONI KYUZBNBESRI A RE2A YWY
5dzf FAYA 9 | I NANTYSWANRECRAMMY 34 @OSE2 4 KNVIF$ R
N} ay3a T@ERI DNF At RISt 2LISR o6op: OB aeSd ITWO D mi
FOly2¢6f SRISE @G@BEKBNFEI O2yiNROGdza2ya Ay O2YLISaa
ONBRAGSASEAKBSYHBtISYSNRdzAf & @

2 Klgh Y2 NB Aly20 SNISESyABR O £ dNB Ry @IS & B AR SR 02 NI 2 O¢
I O 2y ag AilEKlzg 2S00 S O02YLISGSYOASad it 0O2K2NI:
02t | 0R0NFGooySt & (12 KSR &k WY ILIBSANNO {ppSY Ba o &
999 LISSNY oc: @gad aStFY po>T alyOKSadGdSNI /9 |
GSFY®2N)] O0SKIFI@A2dzNB | NB S@lFfdzZ SR Y2NBE O2yaa

h@SNIffX GKS LJ23aba QENIHIR S LAY @NES [iaKASy Ti S& (vdzR Sy
O2f f | of 2SNINS/KBBE I A R FNFEKSSR & (i dzit SHYRI B SBRfaFTW Sy 1 as o0
20aSNIBRAEGBEWSY (G 3 LI adoft IKARAKS RAKS EGE K54 104
Ayllry3aaot S akiee a2 8T dzidf y &§ STOBERER NIiaRAGYy 308 y | £ & 2
AYTSINNBIR 6 KSy (S| K gAY B ERERFANINBKD KA R y2G 0
NB a (i NoEOKS Ro NIRG Ry FOaNIbldai NI G K SN dFR/SR  AGING Syaslel i S
KdzYiOp i NERA VAt & BISOA UO ¢SaSSGuidint FOLINSS AlidKyia 8 ab2
AKBH K G AyFIS@BNIEASKRI (1 S+ ORAISD A NWid ZINEDOH103 YA UOI
YR NRf S A&A Vdaztfl S 20y KSf L) a0dzRSyi(ia SHBWSARASYOS
YR &1AftBBELISNBEEYOR NS

t HSH WH



7.11.2 Best and worst experiensef the workshop
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Team-building game

Ice breaker;

Gain awareness of
teamwork;

Create an inclusive
learning environment.

Role simulation game

Lead the team Calculation
8 Practise teamwork skills
[ further;
Apply the knowledge

learnt from professional

Courses;
Opportunities to do
hands-on work;

@ Make the Face real-world situation.

Provide ideas 0006
SIS B LRk

presentation Create the
prototype

Student teams’ prototype

Improved teamwork concepts

Conflict resolution 19%
31%
Negotiation 31%
32%
Leadership 34%
34%
Seff-reflection 35%
36%
Patience 37%
41%
Time management 41%
45%
Problem-solving 53%
58%
Communication 70%
0% 10% 20% 30% 40% 50% 60% 70% 80%
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7.13 Problems and future improvements the teamwork games and workshop
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* Most commented
positively.

« Interactive gamification
format.

* Relaxed and enjoyable
communication
environment.

» Facilitated their active
participation and
engagement.

@

TEAMWORK
WORKSHOP &
GAMES

* Learn to listening and
understanding others'
ideas.

* Actively participation in
achieving team goals.

* Understand the difference
between collaboration in
real work situations and
academic group work.

@)

A@

* Add more detailed game

rules and goal
descriptions

* Increase the course

time.

* Add background stories

or item cards.

* More integration with

technical contents.

* Short course time, limited
the development of a long-
term transfer of learnt
teamwork skills

IMPROVED LEARNING FUTURE DEVELOPMENT

« Insufficient initial
orientation, clarity of rules,
and language support

OVERALL EXPERIENCE
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CHAPTER BAPACT CASE STWDYhe implementation of thgame
based teamworlworkshop in the University of Manchester (Manchester
CE cohort)

8.0 Introduction
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8.1.1 Background
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8.1.2 Recognition and crogastitutional adoption
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8.1.3 Implementation in the University of Manchester
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8.1.4 Evidence of impact
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8.1.5 Sustainability and broader collaboration
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8.1.6Reflection, rext steps and future impact
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CHAPTE® CONCLUSION

9.0Introduction

CtKA&a Aa GKS 02y Of dzA N2 Wi KARI IOKSNIIBRNEGIGKKS GNFga
GKAAa &dddzRezr (GKS O2NB AYLX AOF s yOf 8 AN S K SA 4
SRAZOLIN2 VOBIOS f AYAlGloa2ya 2F GKS adadGdzRéz FyR (KS
F NSt Fo2NFGSR 0FaSR 2y (KS LINB@GA2dza YSUK2R2f 2

9.10riginal contribution ahe study
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