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Gender Disparity in Engineering: Why Chose an Engineering Major and
Why Regret It?

Kam, Jihye
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ABSTRACT

The underrepresentation of women in engineering has received considerable attention. A series of policies and practices have been developed
to promote gender-balanced participation in engineering. This study focuses on gender disparities in reasons for the choice of engineering
majors and regret of that choice. The regression results show that compared to their male counterparts, women are found to select an
engineering major primarily based on their high school GPA or CSAT scores rather than their aptitudes and interests. Accordingly, women
regret their major choice more than men due to mismatched expectations and abilities or unsatisfactory postgraduate labor market outcomes.
The findings provide policy insights to improve gender equity in engineering by further enhancing career education in secondary schools.
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Table 2 Gender Gap in Reasons for Major Choice
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Table 4 Gender Gap in Reasons for Major Regret

Table 5 Gender Gap in Labo

r Market Outcomes

Wy A @8 A9 A¢  #E S
o) @ ®) @ ®)

FA9 A% A4 01337 0091 0035 -0076 18561
(0.013)  (0.011)  (0.009) (0.010) [0.053]

7|1 A 0191  -0.086  0.043 -0.148™ 2431
(0.250)  (0.056) (0.247)  (0.054) [0.072]
AR} 27158t 0.225" -0.177 0012  -0.060 2,956

(0.088) (0.126) (0.050) (0.132)  [0.091]
Hirel- sAlsst 0.196™ -0056  0.001  -0.141 3722
(0.062) (0.080) (0.023) (0.112) [0.073]

ArAast 0171  -0.012 0.027 -0.185 1,007
04190  (0.297) (0.223) (0.648) [0.112]
A% =133t 0.064  -0.079 0030 -0.016 4,680
0.051) (0.077) (0.041) (0.047) [0.039]
ofstgst 0.124 -0.112 0.067" -0.079 3,765

0029) (0107 (0.024)  (0.134)  [0.051]
FOUE 1% E 5% = 10% 220 oS guRi Argke 24 (09
ofshy cnlidol ohet AT, A thEE oo SRk EEeAS pseudo
ReO|Th, mEe FoAd shlalg) sold Aghict

St Ay A 319 9 ol F o FEt 89l
g8 EdEde FEUY A dol & F A A
e aclo] dis dudt (AFH)-HE dA=E FEsto
wAs Bodrh SAEA BAAY A AR R F
U3 BFE F8shH HES FUR At kR &
B, e AARE AR, A% AR, LA o7, 7]
AA 7=, 2 g, a8 A FKECO2018 i
) & IR SASAT. y = =2 LESE &v]
AHE7HA14(2020= 10008 283t A=t ¥ Add=
of AART gt (P -AE A= et Mg St
Hepolth, A(M-AE dA=e AN 845 s
71E01s) w29 o, (Y W Ay LA,

yl =gl ot A=d

A A4 A(PF) =8 A= & )
o] WitS WERE ARG H4eo|t}h). Table 58 o] ¥3l
A A HAAF F ol Fetel Hlgte] 27] =
SAONA e FET Y dAE BE W2 Az F
AR gEo] 1% oA FYatA F4E oI Al e
2 AF9 AL AF-=AFs, VAT, sk, HRE-
5

rx,
ok
o
ol
M
|o
fu
ol
&
N
o
N
N
W
)
i
£
Kl
Q
N
Y
rN
N
oK
<
o,

of o

fr o> e

&9 d
Awe] e AdEe siskeet, ds-wAEs Had-
+% =22 "y Aot IA FAH vl 7| A gt
A A7 M Aol7h frofshAl (st the EEelA

dF Ay A=

8 xR 5 8 TE

(1) (2) (3) (4)
FAY A A4 -0.066™ 28,034 -1.257" 28,034
(0.007) [0.534] (0.185) [0.076]
7|A15s -0.076™ 4,810 -0.564 4,810
0.022) [0.542] (0.559) [0.087]
A2} #17]58k -0.008 5,047 -0.255 5,047
(0.021) [0.570] (0.497) [0.102]
e FAES -0.038" 5,991 -1.251" 5,991
0.013) [0.518] (0.402) [0.089]
AAEst -0.042 1,419 -2.577™ 1,419
(0.028) [0.593] (0.850) [0.151]
A% ZAEst -0.105™ 5,851 -1.655™ 5,851
(0.013) [0.470] (0.388) [0.085]
ey -0.066" 4,916 -1.673™ 4916
(0.016) [0.604] (0.397) [0.098]

FE 1%, 5 % = 10% 2201 oS Ol ARre A% 3]
BAmgo] ofsh Huluisel] Ug RS, A ThEE oo AL EE:eR
o RO|T} HEe FoAY shApHS] Solda ARk

oleftt BAZNE vigon A4 AW 9 4TI £4-
A9 Ao chat o) AN

V. ZE U =

B oATh YRTERRUY GEAAYIFARINE T
go] oA Ay AE FIoh el et W Aol
RN B FAaRgT Ao oshye ot
Aurh FEAG AES Aol sloid welo] srA F
u MM S50t ARS SHHOR Ded F uA ¢
L Mo} Sele] FEY, AYY olegoE MY A
Hehe FasHe A uoch deelie F99EY 29
T =EAgeIAY 9, AQH-HT dAme] o
Aol olefdt R4 ANE SULHsHC)

T AYATE ot AT AdelNo] i Aolg F2
A4, AE-AF 5 A SHolt AElA B, 4
3 IR 5 B aclom Awsigt & dve] 24
Avhe AR B2 oulelx] B4 acloz AgE 4
Sltk. ThA] WA F7RL(e]3A) ABRE olshAl A A
WOl o34 ofsd SN § ARl A A9,
ool BRSEOR QA $4IHY oln &9 A, Y
AAR9) QlgAle] HieE A AR QAN ol 87

5) SAE H(likert scale) FFOR S <] MF W] ok=rt 2 F
2z] okert 3 HEo|tt 4 & ghert 5 oj¢ Z dirpz A
t}. @& 7t Cronbach’s o+ 0.736°2 FAFAHQl AL 591
0750 =7 YeRdth 60+(Bd TEE-1)x40+4 A2 -85}
Bt 50, BEHEAL 109] HESHFZ Fhatetch

Journal of Engineering Education Research, 26(4), 2023

6) AT EL 20145PALEE 20228 AL7R] of5HAY Q] o] T A
A& AEE Hote] =7k el8A) Bk Ardel Al g3

% oeHAy S Arstgct

7) AEAE HEAe] @2 HAES BISH:E B (BT )
T BEibEaEbA gyichol#t Alxort AlslH o R S L)

2 A8 35%, A 30



ekl

A acloz Ay Ade] gl 4L F 4 ek 2ol
o A7Y E4AIE ofsfa B4 200w ofshol
ehgel Hla) Ao Aol ARsRch Aol F9le] A
%, AR Q14 Fol dstel FoHY AES Aestn A4
B39 R HY9 ofeoR AP Aue F5T
go] £ UFHOR Nyt

AstEls 43S Helth(Falk & Hermle,
2018; Stoet & Geary, 2018, 2019; Breda et al., 2020).
%, gdAor 49T Aol HHol A yetdaes
o]z A Aeste 0149 Hlgo] WA vepdt) et
A ofghbgo] AriAos wWe o3 A H=-Jsk Mg ulgo]
HEEA] 7] AP U AT dsolA 71dE Aem
& e Stk "gEo MY As- A4 BEE ARasE
AR A ARI71eE o dFoll AR AR oleA A
248§ A o5l THERRSY,(ME A
18298%) A1z ‘Thgst R2wS 73] Algol ¢k <= 9irt.
=EAIA Y da, H(EFH)-AE dAZ] gk {9
T Aol apd EL He] Zjolz AEE %
Fo BT o3 olalA FHS 9Isto]
el olgA W% AHwe glg gao] ope nd
W5 Q7HY Y Aol

=

=

oo 2 g o

i
R

XN
)
% N,

RlAow

fim}
o 1% o

NG54 BEAE F
SEAEA7E ohd A

ol
02
X
N

oo o mo ool KU o«
HUU:OE‘
“>‘£F—.8-:
ot o B
> 2T
Fu
=1
]

=
10
o,
of4
X,
Jo
0
fijo
o
S
QL
Rl
o
utt
flle
ol
)
ek
4

1)
k1
Mo
rok

0o

T o

1. E94- 4e71(2020). A58k &7yt AEatE
Ae 9 e+ SE7FEuSSISIR|, 32(2), 179-192.

2. FHgEE 47 ¥ Aol w3 WE WME A
18178%.

3. ol dukelr|&el 4 2 Aol

4. R2usH HE A18298%5.

5. S8R An.d.). CHEREIRIOISAZEAL https://survey keis.

st HE. HE A1524235.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

orkr. (FAY: 2023. 1. 2).

SRS A(n.d,). BREAMEIA. https:/kess.kedi.re.kr.

(FAY: 2023. 2. 15).

. SRl AnEly gl AT n.d.). WISET 470, https:/www.

wiset.or.kr. (AL 2023. 3. 1).

. Altonji, J. G., & Blank, R. M.(1999). Race and gender in

the labor market. In O. C. Ashenfelter and D. Card
(Eds.), Handbook of Labor Economics (pp.3143-3259),
APart C). Amsterdam, Netherlands: Elsevier.

. Anelli, M., & Peri, G.(2019). The effects of high school

peers’ gender on college major, college performance and
income. Economic Journal, 129618), 553-602.
Arcidiacono, P.(2004). Ability sorting and the returns to
college major. Journal of Econometrics, 121(1-2),
343-375.

Bertrand, M.(2011). New perspectives on gender. In O.
C. Ashenfelter and D. Card (Eds.), Handbook of Labor
4(Part B) (pp.1543-1590).
Netherlands: Elsevier.

Bettinger, E. P., & Long, B. T.(2005). Do faculty serve

as role models? The impact of instructor gender on

Economics, Amsterdam,

female students. American Economic Review, 952),
152-157.

Bordén, P., Canals, C., & Mizala, A.(2020). The gender
gap in college major choice in Chile. Economics of
Education Review, 77, 102011.

Bottia, M. C. et al.(2015). Growing the roots of STEM
majors: Female math and science high school faculty
and the participation of students in STEM. Economics of
Education Review, 45, 14-27.

Breda, T. et al.(2020). Gender stereotypes can explain
the gender-equality paradox. PNAS, 11749), 31063-31069.
Brenge, A. A., & Zolitz, U.(2020). Exposure to more
female peers widens the gender gap in STEM
participation. Journal of Labor Economics, 384), 1009-1054.
Brown, C., & Corcoran, M.(1997). Sex-based differences
in school content and the male-female wage gap.
Journal of Labor Economics, 153), 431-465.

T., Niederle, M., & Oosterbeek, H.(2014).
Gender, competitiveness, and career choices. Quarterly
Journal of Economics, 1293), 1409-1447.

Buser, T., Niederle, M., & Oosterbeek, H.(2021). Can
labor

Buser,

competitiveness predict education and market
outcomes? Evidence from incentivized choice and survey
measures. (No. w28916). National Bureau of Economic

Research.

L AT A26E A43, 2023



Zapid w3 A

A Al E719F 2] iRt i Ajo]

20.

21.

22.

23.

24.

29.

26.

27.

28.

29.

30.

31.

32.

33.

Canaan, S., & Mouganie, P.(2023). The impact of advisor

gender on female students’ STEM enrollment and
persistence. Journal of Human Resources, 582),
593-632.

Daymont, T. N, & Andrisani, P. J.(1984). Job
preferences, college major, and the gender gap in

earnings. Journal of Human Resources, 193), 408-428,
Department of Industry, Science and Resources.(n.d.).
Women and girls in STEM. https://www.industry.gov.au/
science-technology-and-innovation/women-and-girls-ste
m. (FAY: 2023. 3. 1).

L.(2010).
college major choice. Annals of the American Academy
of Political and Social Science, 6271), 108-124.

Ellison, G., & Swanson, A.(2010). The gender gap in
secondary  school

Dickson, Race and gender differences in

mathematics at high achievement

levels: Evidence from the American Mathematics
Competitions. Journal of Economic Perspectives, 24(2),
109-128.

Falk, A., & Hermle, J.(2018). Relationship of gender
differences in preferences to economic development and
gender equality. Science, 36246412), eaas9899.

Fiala, L. et al.(2022). How early adolescent skills and
preferences shape economics education choices. AEA
Papers and Proceedings, 112, 609-13.

Gemici, A., & Wiswall, M.(2014). Evolution of gender
differences in post-secondary human capital investments:
College majors. International Economic Review, 5&1),
23-56.

Gershenson, S., Holt, S. B., & Papageorge, N. W.(2016).
Who believes in me? The effect of student—teacher
demographic match on teacher expectations. Economics
of Education Review, 52, 209-224.

Goldin, C., & Rouse, C.(2000). Orchestrating impartiality:
The impact of “blind” auditions on female musicians.
American Economic Review, 9%4), 715-741.

Griffith, A. L.(2014). Faculty gender in the college
classroom: Does it matter for achievement and major
choice?. Southern Economic Journal, 81(1), 211-231.
Grogger, J., & Eide, E.(1995). Changes in college skills
and the rise in the college wage premium. Journal of
Human Resources, 302), 280-310.

Hoffmann, F., & Oreopoulos, P.(2009). A professor like
me the influence of instructor gender on college
achievement. Journal of Human Resources, 442), 479-494.

Jiang, X.(2021). Women in STEM: Ability, preference,

Journal of Engineering Education Research, 26(4), 2023

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

and value. Labour Economics, 70, 101991.

Kahn, S., & Ginther, D.(2017). Women and STEM (No.
w23525). National Bureau of Economic Research.

Kugler, A. D., Tinsley, C. H., & Ukhaneva, 0.(2021).
Choice of majors: are women really different from men?.
Economics of Education Review, 81, 102079.

Kuhn, A., & Wolter, S. C.(2022). Things versus people:
Gender differences in vocational interests and in
occupational preferences. Journal of economic behavior
& organization, 203, 210-234.
Lawrence, P. A.(2006). Men, women,
science. PLoS Biology, 41), el9.
LeFevre, J. A, Kulak, A. G., & Heymans, S. L.(1992).

Factors influencing the selection of university majors

and ghosts in

varying in mathematical content. Canadian Journal of
Behavioural Science, 24(3), 276-289.

Lim, J., & Meer, J.(2017). The impact of teacher—student
gender matches random assignment evidence from South
Korea. Journal of Human Resources, 524), 979-997.

Lim, J., & Meer, J.(2020). Persistent effects of teacher—
student gender matches. Journal of Human Resources,
55(3), 809-835.

Luppino, M., & Sander, R.(2015). College major peer
effects and attrition from the sciences. IZA Journal of
Labor Economics, 4, 1-23.

Mansfield, H. C.(2006). Manliness. New Haven, CT: Yale
University Press.

et al.(2022).
gender on the postgraduation outcomes
students. /LR Review, 753), 693-715.

Ost, B.(2010).
determining major persistence in the sciences. Economics
of Education Review, 296), 923-934.

Paglin, M., & Rufolo, A. M.(1990). Heterogeneous human
capital, occupational choice, and male-female earnings

Mansour, H. The effects of professor

of female

The role of peers and grades in

differences. Journal of Labor Economics, &1, Part 1),
123-144.

Price, J.(2010). The effect of instructor race and gender
on student persistence in STEM fields. Economics of
FEducation Review, 246), 901-910.

Qian, Y., Zafar, B, & Xie, H.(2010). Do female faculty
influence female students’ choice of college major, and
why?. Northwestern University Working Paper.

Rask, K. N., & Bailey, E. M.(2002). Are faculty role
models? Evidence from major choice in an undergraduate
institution. Journal of Fconomic Education, 332), 99-124.



ekl

49.

50.

51.

52.

53.

54.

55.

56.

o7.

58.

59.

10

Robst, J., Keil, J., & Russo, D.(1998). The effect of
gender composition of faculty on student retention.
Economics of Education Review, 174), 429-439.
Sansone, D.(2017). Why does teacher gender matter?.
Economics of Education Review, 61, 9-18.

Saygin, P. 0.(2016). Gender differences in preferences
for taking risk in college applications. FEconomics of
Education Review, 52, 120-133.

Speer, J. D.(2017). The gender gap in college major:
Revisiting the role
FEconomics, 44, 69-88.
Stoet, G., & Geary, D. C.(2018). The gender-equality
par-adox in science, technology, engineering, and math-

of pre-college factors. Labour

ematics education. Fsychological Science, 29, 581-593.
Stoet, G., & Geary, D. C.(2019). A simplified approach
to measuring national gender inequality. PLOS ONE,
14(1), Article €0205349

Turner, S. E., & Bowen, W. G.(1999). Choice of major:
The changing (unchanging) gender gap. ILR Review,
522), 289-313.

U.S. Department of Education(n.d.). YOU Belong In
STEM. https://www.ed.gov/stem. (FAY: 2023. 1. 1).
Ware, N. C, & Lee, V. E.(1988). Sex differences in
choice of college science majors. American Educational
Research Journal, 254), 593-614.

C. J.(1999).
and the gender gap in wages. [ndustrial Kelations: A
Journal of Economy and Society, 383), 407-413.
Weinberger, C. J.(2006). Earnings of women with computer

Weinberger, Mathematical college majors

sciences or engineering college majors. In E. M. Trauth

60.

61.

62.

63.

64.

65.

(Ed.), Encyclopedia of Gender and Information Technology
(pp. 224-227). Hershey, PA: IGI Global.

Weinberger, C. J.(2011). In search of the glass ceiling:
Gender and earnings growth among US college
graduates in the 1990s. /LR Review, 64(5), 949-980.
Zafar, B.(2013). College major choice and the gender
gap. Journal of Human Resources, 483), 545-595.

Bundesministerium fiir Bildung und Forschung(n.d.). Was
ist  Komm, mach MINT? https://www.komm-mach-
mint.de. (Y 2023. 1. 1).

Gobierno de México.(2018). (;Qué es Nidas STEM

PUEDEN?. https://www.gob.mx/sep/articulos/que—es—ninas—
stem-pueden?idiom=es. (FAY: 2023. 1. 1).
HASZERIZBE RO, BLF+L 2 (Ja2Fxy
L) https://www.gender.go.jp/c-challenge. (FAY: 2023.
1. D.

thie N RICAE R BoRED.(2021). (SRR PERHEA
FAERR BT & ¥ R A2 T HE) BURfR S
https://www.most.gov.cn/xxgk/xinxifenlei/fdzdgknr/fgzc/
2¢jd/202107/t20210720_175987.html. (FAL: 2023. 1. 2).

X&) (Kam, Jihye)
2008 M2CHEln ZAXEE
20104 = CHElel AXESMA}
20174: AZACHEID WSN.
2018A~31xf: sHHIZoIr]
ZHAlEoE mSAH,

E-mail: jkam@hit.edu.cn

=0
=H

o

SaeAT A268 A4T, 2023





