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Abstract

Women engineering education programs in the United States, Europe and Australia were analyzed. From 1970s,
these countries focused on the low representation of women in engineering, and carried out extensive research
and programs. Numerous studies identified the causes of low representation as low interests in mathematics and
science during K—12 vyears, classroom environments which treat women differently (often referred as chilly
climate), and the masculine culture in engineering. Comprehensive approaches were taken in the development of
the programs: the programs utilized the schools and universities as well as various local institutes, and the
programs were designed not only for female students from elementary to graduate levels, but also for parents,
teachers, professors, and school administrators. In order to adopt these programs in Korea, the problems that
Korean female engineering students are facing in the education environment must be investigated first. Then,
unified efforts to change the educational system, environments and culture are needed by all in engineering fields,
along with nation—wide policies and funding.

Keywords: Women, Engineering Program, United States, Europe, Australia
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<Table 1> Graduate school programs for female students in STEM fields
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Engineering Indicators 2000, Vol.
Table 4-21)
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2, Appendix
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A (Graduate—undergraduate partnership), At
145 (Industry-academic partnership),
.

2ursA

(Grass—roots student initiatives) X2 13O

Ale) gele} F3

fu N JO*' [

Vv
—Hr{u

of mE 53% P <E

—

[e]
2
R

A= FuE Ae)

R CIEENORE

) 3ol el

gt s X|¢ NSF
Advance =212

w5 Fahdiete] of ws

D2

85

shAY "’Fg]r WP g7 B VAT EY AVAFHE
sto] A9 ZF 9.8%2F 8.5%°| ATHS&E Indicator,
2006; Young 9], 2008). NSF¢] Advance =271

= AU Aug HEI Auge] 3 g E
Hek 2o 2 Fellows Awards, Institutional
Transformation Awards, Leadership Awards®]
A BREog FAF o JQTHNSF Advance, 2008).

Institutional transformation =213 9 & 3
gl AA 32719 7]Fe] FHosta )\ttﬂ ol
(e}

Virginia Tech® ZT =138 Ayad T—T—%L EINS
14 F& A F g ofstAS WFE fFEH)
gk 22O wg Aoy FxX A A oA
of gk HHo| ApES A7 e S A= HEL
7F 2 we TR o]uwg leadership TR
73 AgAg Hals 9 A4, &4 HHE S
3 =2 ge ¥3slal QM Creamer €], 2008;
Advance VT, 2008).
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<E 2> fhF7te) 7 ST A W E(%)
<Table 2> Ratio of female students in European countries(%) in various fields.

1999/00 Austria France Greece Slovakia England Germany
11 Studies 48 55 57 49 53 45
Natural science 52 43 45 50 46 35
Eng. 11 23 28 27 15 20

Z}5.: European research on women and engineering education (2001-2002)

<E 3> 20069 9 AF FrhAe AA
F % s g 4 wE

<Table 3> Scientists and engineers employed,

z25

as % total employed employment in European

Union countries in 2006

Countries Females Males |M/F ratio
Belgium 4.2 4.4 1.1
Ireland 4.0 4.1 1.0
Poland 3.2 2.8 0.9
Sweden 2.9 4.6 1.6
Lithuania 2.7 2.1 0.8
Norway 2.3 3.2 1.4
Spain 2.1 3.1 1.4
Netherlands 2.1 4.5 2.2
Finland 2.0 5.6 2.8
Denmark 2.0 4.9 2.4
Slovenia 2.0 3.8 1.9
Romania 1.7 2.9 1.7
EU 30 Countries 1.7 3.8 2.2
Bulgaria 1.6 1.8 1.1
Germany 1.5 5.1 3.3
Greece 1.5 3.3 2.2
Portugal 1.5 1.8 1.2
Hungary 1.4 3.0 2.1
France 1.4 4.6 3.3
Switzerland 1.4 7.0 5.1
United Kingdom 1.1 4.7 4.1
Czech Republic 1.1 2.6 2.3
Slovakia 1.1 2.1 1.9
Italy 1.0 2.4 2.2
Austria 0.8 2.7 3.2
Turkey 0.5 1.3 2.7
W oosEolt 11%% ul$ W ojsty w&g
HolFa 9l

= F AFworllA dste dE Qg H o
H&S AoHol: ol2gh Bty o] AlFAHoR o
ARG s & F Atk 20049 FrelA = A4
ol A wEH 1492 AAHAY. 1Y o F
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Al Fopol| A oJAg 9] FhedEE 29%0l 13 tHEuropean
Commission, 2006). <X 3><& 2006d AA 14
AT T oA ok WY HlES HoFa 3l
Ireland®} Belgium 59 T7toll e B AlH]7} H]
S8t o, Switzerland9t =3 22 Ueol A=
guA}7 4~5af0] ol2= EwdS ®lth EU 30
M= FRAAE 4L 1.7%00 B8t 3.8%5
248kl Qe wAdel mlE] W HlES HoErt
(Eurostat, 2008).

&8 ofyk Elate] A REE o] FojE&S
g stolxit. &8t Fofe] AdnES J= SAE
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(20061 o34 24000, P74 423000 §) wl§- F&<
B 4 ITHUKRC, 2008).
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9] Danish Engineering University #7]-%=}38t
Zzele] FASS gaow o ATE Auny
A ) HELS Technical gymnasial) ZAlo|t},
Technical gymnasiadlA+= &8## st Aske
ERE & 759 3 7ls wlFo] o] Foizith
ZANEE FEA a7ete e WA 8ol
ojm] o]sral] Q17| wiiEell tistel] zlgkate] A A A o]
H AR e ZRAES FT g Z 7|ge} F
v S zbA =@ H|E o]# 3 technical gymnasia
| opd ‘E‘”@V@—‘é—g 5% 7 ]‘/} 7= 747k
= = g oq—aﬂ-/ng

BU 2 ojelee A7 BEnh WAl dite
FolA dehe AWAEAA FRHOR %w
Azl NEH SRS a7ar] wie] osge
94 BRESD gL AAHE 24 BFozH ol
& A7 =3 Aagre] wobA A Hrk.

1) dulzoA e
Gymnasiax= A9 80%7} FaAoln, =& e
gymnasia®] A% o]Hg FF9) erd‘ﬂ*—.*~ A=A et

154 el gymnagiums A@sh=tdl ditdos o], 8, rja Al A JEoR ol 539

2003) E thE AFDu, 2006)1 4% ©l
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<Table 4> Number of senior academic staff by

fields of science and gender, 2004

Engineering & Natural Sciences
Technology

Women | Men | Women | Men
Austria 10 262 21 457
Belgium 13 295 36 433
Cyprus 0 3 3 13
Czech Republic 26 555 23 227
Denmark 2 143 19 255
Finland 22 328 62 489
France 158 2278 777 5526
Germany 57 1463 173 2908
Italy 165 2547 557 2956
Malta 0 2 0 6
Netherlands 12 372 23 410
Poland 141 1474 322 1580
Portugal 12 230 100 264
Slovakia 27 383 23 154
Slovenia 12 212 3 76
Sweden 62 814 96 727
United Kingdom 83 1596 294 3296
Norway 15 292 61 555
Switzerland 114 1014 54 688
Turkey 226 1224 221 638

Source: European Commission(2006), She Figures 2006, p87
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Review of Engineering Women (CREW) survey2]
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o} 9t} 47) Hok= (1) curriculum design, (2)
teaching and learning, (3) staff, (4) systems and
processes® 7} HopdH QA4 <(F 559 #rh Z+
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“Gender Inclusiveness” 9] o= Curriculum Design
o9l Inclusive Content 245 Eaf Ay,
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AMe A9 Ay #HE 8 AAE AHEsha,

<E 5> ZF Newcastle W3te] T22ql w&37
Bt T BoF 2 84,
<Table 5> Assesment areas and elements for

the inclusiveness of engineering courses and

programs by the University of Newcastle,
Australia.
Area Elements
® Inclusive content
Curriculum ® Non—technical professional skills
design ® Assessment
® “Informal:” assumed knowledge
® Inclusive teaching methods
Teaching and |® Classroom interaction
Learning ® Laboratories and equipment use
® Language and Images
® Staff profile
Staff Pr
® Professional development
® Consistent Implementation
Systems and . .
® Monitoring and evaluation
Processes . .
® Staff diversity
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