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Abstract

Many engineering educators claimed that project-based learning (PBL) provides
gender inclusive learning environment for learners, from which women can benefit
especially in studying traditionally male-dominant subjects such as engineering.
Unfortunately, most of these claims were not supported by empirical evidences. We
examined such claims by delving into women’s perspectives on a team-based PBL
course offered for first-year undergraduate students by School of Engineering in a
university in northwestern Taiwan. We thoroughly examined videos and reports from
team activities, and conducted in-depth individual interviews with 6 female students.

We found that female participants were positive about the PBL in general, but still felt
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the pressure of male-dominance in group interactions, which replicated gender bias
from the social and cultural stereotypes. Suggestions were made for future design and

implementation of PBL in engineering courses.

Keywords: female students in engineering study, gender-inclusive science

education, project-based learning
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FEEFHF R L2 ERNEHEEN S H - B E B R B & &
( gender segregation ) FRRANMIKE - W DL TAZEE R HEEE - HI41 - 201544
EEEHE LRSI EERA %E85% » ZWREER14% (FEHE > 2016) - i
MHERILEIRETRRY T B ERR o (Jacob, 1996) o &% B TRE¥E & E ¥1E (M
TEIRS » ZER—EHBU TR ERIE SR - AN (Armstrong & Leder, 1995;
Mills & Ayre, 2003; Mills, Ayre, & Gill, 2010) ~ £+Z& (Du, 2006; Du & Kolmos,
2006, 2009 ) ~ #[F ( Cronin, Foster, & Lister, 1999 ) F1ZE[E ( Scutt, Gilmartin,
Sheppard, & Brunhaver, 2013 ) %5 » A #EHEHUAESERETER " HBIEW
ALRREE & - KRG ESH TREAEBEZNE - WAREMERIEREE R -
HEAT - E— PR A BB RS - LAz mi o r T E R
%, (leaky pipeline) ( Angier, 1995) -

TEE TR » HEE A EE R (project-based learning, PBL)
S ETE M E G - BRI A AR 2 R Dt & 2 R R
AmALTE o SRERIRAS(LAURIEE - A DUESETGE (collaboration) BESJ ~ ZITRIERSS
% STEA TR B ESERS NS DR RS - E R R Bk & S A5 R 67
WA R e (ol » HEH - WF%E) (Krajeik & Shin, 2014) - £
R EREN TIZATRE TR K - DURBGSE TR #E BEEREH M (National
Academy of Engineering, NAE ~ Accreditation Board for Engineering and Technology,
ABET ~ Canadian Engineering Accreditation Board, CEABEdEuropean-Accedited
Engineer, EUR-ACE) FrfgHHVRE JJFREEAFEM & (Du & Kolmos, 2009; NAE,
2004) - IR LEHEAFELIRIH#ESS (Froyd, Wankat, & Smith, 2012) ° &
- BRI AW TREBERINIE - LR EHFRE - #2 7P E - BRREHED
AEERE S REE R AR S Rl - F B B M r A RGeS
28 E £ PBL I BSR4 B 1 A S TAZ e E AUMG i - {45 Du
EdKolmos (2006, 2009 ) HIBFFE - DIEZE KAV EEE R - ERLESEE AT
PBLHHYEIREE L - il W eAs R sRPBLA R A TR - 4l
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BISARHBRE TIEE T - st EPBLIE(FUM R B 2 - DUR AL A
RIS L B 1 E IR 2 HRE - fe I B RERUMIFEASE IR - F @i PBLZ S 20{7]
(EERIHEREE TPROME R AN B 5 - (EISF RIRREIE - [ B AR EET
MR ERPEBRACE - BE )RR EEFEREEE (situated) HENE
E AT A R i B P A A2 R (Barton, 1998; Lave & Wenger, 1991) - [iii&
5 PR A e o ] i BB - BEBE M S AR BB ME R ERA - FRF /R E
ERE R E BT o B - F T HERTIPBLEF $ /A 201 B2 S B Bl T [ B RS
B AR AR E A A T A AR R E L B An i MR E R - 20t
HEEFPBL A E UE T ERNI 2B A RIS - IS < > st LEZEm
5 —ERFEEE R AR MR - (E ISR E H B R B S R
PBLEEERAFE TR (G T HEAIAW - BEHRITEAE BRI EAHS -

FefR7E Bl TR - AR FEA LA RIS R it 7e S - @t 2 ey
B A e i MAYPBL TAZ 2 s - SR A ME/ MH B S R P ag MR A
BIRESIRAGR - 5 SRR RN AT s Bt P B 2 T AR B2 TRy 5 AR ] - o EAS A
HUfRRELE R - DURBU PR BIREER S - T8 LErShe B o IE T 1 Bl &4
BPEAIIE - s AU B M R IR R A S - S50 - WhseiE (FRdHe -
2008) - R ETEBIELGIARIM & A LA NESE - g — 2
R B FIRER - AR TR NETE D L ENRETI B GRIT - bR TR E R E
FARC TR SR ik & St ~ PEBISCEARES AT - FRE N PR SR B R
& o g b AEHRFELIRRIME R ELBIRE SR N I T R EE - T rEE
S NHBRIFHEEERES - HTRESE 2 5 IR ZE LR/ NS BT
& .
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PBLZDLEEE & F Oy — M EEFE N #EE (Krajeik & Shin, 2014; Krajcik,
Czerniak, & Berger, 1999 ) ° $EFEH 2 EDewey (1916) FEHEEE AR Tl
HHEE | (learning by doing) HYMEFE - HUEETRERE F5 1 o MIREREHFREER
TRz - BRI F RS - R - ZFENEEERZE - BIEER
R ST B — R YN HIHRE - B0 TR ERTEHRES AR (BAGAE » 2004) -+ i
R ARIRHE 2 HE N RIREBEE 2 E & Rk — E B T S R B2 A R
FIEHEREE( L HIFRERE - ZIRPEZ ISR SaE YIRS » <2 2 - e Bt & A s
HIsZ 2 - RIZERTEE T AR - HIskamEl 7 kam CAOEEE « (@B SRR LAME—
H# (Truth) - BERHEHIE—pCN SR KT MRS ~ (5SS
HUETIF e (truths) -+ HEOREEIBRELARRERY TR N2 2 T0HY ~ MR — AR YE -
e THSE ) AEAEREE TTH ) (inquiry as means) ° " 5858 ) K5 FE
BHEEZER "HBY, (inquiry as ends) ( Abd-El-Khalick et al., 2004 ) - R}IE2#;
B HE BRI RIS RerR e L Ae i - BN DAFCEERTE 2 B (H A 25 fel B Bl Bk
By~ 8 H L uiERseRE IR HAR -

fEaRfgaat b - PBLIEHE E —HE SN EEE
B EREERNEZER (FEEHE) - K [E
BRI R Em RS BB (F . AN AGER RS - RIS T RERYMER T 5 - SoR3EE
THIERAERRR » TR AT (HE R (ERERE T - BIGH LERETEE  WEE
B BRIRRTRE - R EERTTRES) - R AESBEBENELEURER (Thomas,
Mergendoller, & Michaelson, 1999) - EfEm (EHEIRIEALERS © WEEHE =
B B2 m R DR AR MR 2 AP B R F it G A 2 E AL (Krajeik
& Shin, 2014 ) - WEE TR ZURIEE - Meni Ry B B A B Rk A B R
(Du & Kolmos, 2009 ) -
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BIRREIE R AT R R - TE1970484C - RIZHEE R ZEER G 2 HR I &
IEZf%  (fix the girl) (ZEREIS » 2004) HYHURR » R IE(ERIE L ~ (RRFER
SHEREFRIN SRR RE AN R - BEHEHB R EEBIE - i ERIEB EZ
IR EERER - RAFERISZEIER - 2] T 19804FEK - ZFLERFEFEHEH
ERALMERVE  WHEERNEHFEAERT (K2 MR IR 2R
BRSEATERZMERETIHI A 2 » MRS HABERE (HF ) SHEELIR
R NS - RIETSEAF HEBEVE - ZORRIEHREIES "irE
A BSEER 2 EREE (science for all) - AEDARIEEZE #8218y
FCRLELRERE » MASPTE AED T F7HEREER | (into science ) (Barton, 1998) ° 1
SE RIS - BATEEREGER TBEHEE ) (fix the teaching) (ZEEEIL » 2004) -
EORRIEHE DS A B R S5 - R 2EESTTE TEEM , /92
TIRE - RS ER R T & | BAYESE  DUFTBMER » R - BRI &
BE - (HAIRE BRI AR S R BB B2t B (LA & (Barton, 1998) ° £ 771980
FARNMEHE - ERIER P T Z Rt & AR By - W ERPETE
% (flHarding, 1986; Keller, 1982; Longino, 1989 ) thEFATREI & 23w /A R
B T FEREARIEEZERE | (the science question in feminism ) ( Barton, 1998;
Harding, 1986 ) - &% FiRE(EH L (value-free) ~ HEIEE F R EHRIEF]
wieR (BEREAE - BIEMNGHEPETE) - IR LR 2 2t & k& E
ERVR B ER - HIWEERZOEMEETRE - MEHEMEERE 25 -
It HEE R RERE R E T E A EE L EFE - 2R BT
FI(EE - {¢Harding (1991) WYTRAKE » B{EZRERR BN FZERRE AR
MRS ) S D BIERHEERNRIE - B2 B TR ERR T
AT i AR A B R B I FR ARG 40 - B R EE TR
FRIEZERRE - RPN E R R — R R 5 BB B 5 — VL 5 B R - T
{EHEE ~ [EIMPRAR - SEMEESE (32%) BRIt - HREa M - It
PEREMER - BUG it R SULE 0 FIRERIERARE R - FEm 5k
LR LSRG H - TR R EIE T A, UL T
FA s FRE N o TIHERIEMARIEE | — SRR RN AR ST A IRAE T 2 W
R - HARHPYRTER » e TRIZHEPZHFFHEEEW © (—) BIE2IRE—
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KE - FRREZRER - MEEEARE B EMRE . (Z) RIEMH
Mt EES LR THEY 0 (=) m#FAL TmIFE—RE % - BEETR
TAFREEAY T2 ERREN A= o BIAERS ~ W - BRI R (PY) etk
HAthzm A EREAIRIE2ERL (Barton, 1998) -

HEM S Z » PBLEEFE AR HE BRI S AN RIS - W 7R B e L[
Ryt & R BARIEAE SR ER i B SR A B B 3R R 18 L AH A
J& » RIHLPBL AR R B R M I AN A R A F AR A — - 22 TREH
BEEMEREERERNAMN TIEZRENR - SRRV ZEE - flan - B
fArmstrongBdLeder (1995) HRIZEURT B4 B MR 52 E FHBN TR E A
T - R AN TAZHE - TIREESSERIENE - FREZEE A
Yh o RIEFBCEEE BT ERGE - RBEERES) - AREREEZETR K - I HET R
BEFFERAEER G R EEEER - PUED B S R EPBL T Tl -
MillsEL H G5 (Mills & Ayre, 2003; Mills et al., 2010) HI{ERFEAZ - HELE J5
E > FEEFE=ZTEYIA  FTEENEWR TREHTHIEE - 20 DI EE R K
PBL - [FIfEE2% (peer-assisted learning ) SEHETTHER » WiAE F SR DU IR AT
TAESAHY G A HERE - FLEIRYCronin®F A (1999) TERIER « TAZEERHY (SET) ##
2~ B REEERE - RATEREE (k) =HH © #i & Heriot-Watt KE2SETER 4
HIEEE R B R T, - PRI E S R R M R A =GR ES | - Hh i &PBL
HEE > WERERER - EEAScuttF A (2013) HISHERIE - Bl - T
FEEAEEE (STEM) FEHMERIAMA=GRIEEE » B H2RAIDuIK olmos g HL R}
ELEIEFT— 2 5IIESE (Du, 2006; Du & Kolmos, 2006, 2009 ) 7Ei5 S4Bl AR =
RIE2E . TRREFEWIEH - PBLEWFEE AT L FE KBRS 7% - EIE
EEE - WEN AR S PBLIR S A AR - NIRRT Ak Hi5
SEHRE T REXRE R - CRIRAETALISHEE (BE5M%) - JREIAT
HEEE - A - S EBEEAN R RE NG - — T nrofER e =
BIFEE » T2 EREEAHERFE MR A A~ — AR ERE - SmE (EE
ZITHAIPBLIEIEF » Z MR G E R LMELI SRR R T - s E R
EESTEN TEBEERE R - AT HESIER -
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=~ MRIRARIE G T AR

FEE R AR - BHER 1930 LI LA B B A B35 (sex role
theory ) TFEMEREZAYEUS » BB ERIE F R R AEFR MR (sex) Y~ 55/ &
T4 ~ THEERY ~ BRRERY HOR(E LR R A i - B T IR EREN:
FEARE FLE R At & i S IR s 8 - RS E MR e b
RIREEN 4 (Kessler, Ashenden, Connell, & Dowsett, 1985) - A4 FeL Kessler
ZEA (1985) f2HBY T4 RIRETREEER ,  (the theory of gender relations ) Fyhff5THY
& omEE "R, (gender) 2 —HAFFE - NFEARSMAETMER - 2T ETEH)
Hit & RAREY) - B2 Hit G S E - MRt E G B EE S
BISACIA - a5 - "R EEEEEEE T —ae8) ) 2 - it g A
BB E AR - TETEE—E(E88 5 530 (identity )  (HEHmHfE - 2008) -
Ut MR R R s A RN S B R T it & SO LR R R o & - DU
BEfEnt &R fRrRRYREE) I EVEE R R G -

A FEAEILES — P R TR e B e U L [ AMERRAZ A - BRFEAE N EITERTHE
k. PBL/ N T TEFERR R - M B CR A (T s 8 N o (R A =B 2 M B2 2 e » LA
FER AN E R A EHRAED - #5HKessler¥ A (1985) HYMERIREA %
Higm - AR RS A W(E R RETEEET - Bt - SRS - AifFi2 i
BT BN TRRZE RS - e IB bR 5 TR 22 B NI BE R
ANE] > BT SRR - 2EER R ER NMEMERSUEF (F8R3E - 2008) -
Hil TR 20E BRI B NE MR B S LR B B A A 3R ORI R R RS — Rt
TETIRAE BHACIREE T » BT — R EEIE L A ZHIPBLEE [EENF - [
P BIAE B/ INGELRF A0 5 [ 38 1 B R RE D BB RRR - B 2 T 2 E K -
HR - SRS EEE G M S - AWFEEREPBL/INH R B 22 MR Al 8/ NiE B B R AR
HR o ZE A E i R R R DA R Bt N PR B BRI + ST T e At Y 7T BB B B
B - 5540 » Thorne (1993 ) BRI EER A EIRAREGHFFEFEHT - B2 BIGEHE
J A DA Ry G B 55~ ZZ R {E TH AR - (R FR Bl 4l - 224 o DU B 4 5] 5
(borderwork ) * FCRVKIE T AV 53 AR BB 20 AR B AR TH) - A LERF4] - AIJDIE
fth & 5338 CMIEERI S 338R) HURITEIRIEE  EEH SR T - 24
DATERE 53 12 1k - g anfaf el it A BG4 B FIRETT R 2 ElEERZ - 224k
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