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Table 1 Basic statistics of subjects.

Avg. Med. S.D.
gy | FH 21.3 210 05
FEBRAEEC | 4.3 3.0 22

S EA
Lebk (L!:ﬁ%/ 22.2 22.0 1.5
RRERAESL 3.0 3.0 0.8

£2 K707 AOMEESVERE [16]

Table 2 Program understandability metrics on each program.

SUM VAR
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a0 12 6 0 7 1.25
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b0 18 8 1 11 0.24
bl 18 6 1 11 0.24
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Table 3  Correlation coeflicients to reading time.

a0 al b0 bl
L fiE 514 936 905 1564
B | HoRfE 385 895 710 870
EE RS | 255 482 554 1414
I fE 574 985 160.6  120.1
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YR | 188 583 1147 376
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Table 4 Ratio of answering time to program a0.

al/a0  b0/a0  bl/a0

S 1.83 1.68 2.61

B pdefE 1.97 1.83 2.29
YR A 0.45 0.31 1.03

S fE 1.63 2.51 2.11

ik HRfE 1.52 2.47 2.10
IR 7 0.40 1.11 0.17

5 ARG OEARGE =

Table 5 Basic statistics of the number of incorrect answers.
a0 al b0 bl

P fE 0.38 050 038 1.88
BrE | poefE 0.00 0.00 0.00 0.50
AR | 074 1.07 074 3.00
SEEME 038 1.13 1.63 1.13
e | HfE 0.00 1.00 1.00 1.00
FEERZE | 052 1.64 185 1.36
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Answering time of each program (seconds).

W2 b, i Turg I v rRBREROBENIIAE

<7, BITEAZ EACEZ R & EHAL L 72597 b
ol ToZers, WHPAOZERIZOWTIL#H
Ylzaryre— LV CTETCniLERS.

RIFFETIE, HHPHNOERE LT, R1IIRT &
INAERG & RBAE R A MO TB Y, HERIFZE &tk
L CEROERBIIAE L Ty, Sk [14] Tlaz4
DOHBRE I —ThHD L AR L, b F LR
EH R EOBERDPHEDPD LTV SCHk[19] T
XSO YT I TEED L ORBIERO B HENDTE
0, SCHK[9] \ &40, FEEREELE 4 BB oA L v %
DTV AE, FAOHECEHIC & 285 LNV ig,
FADINFTOERIIBNT, EBEOHEML L&
R ASTG I DS L 5 72 72 DI L e o 72

EBRCTEHBEO/NS R TO 7T 22 fviz. L,
LVBBEOKRE LTI nxHwige, EfFICG
BE DR Y, FOMOBEHROEENKEL Y
RN ELEETLI IO TAEE) TRV DR
ATSHEDEROZERPAYPMEE 20155, EBRTD
BBEAVN S W I LI TRE D, L [20] %2 &,
WS EERE O — FAZ Ry b2 L IIEN 2 D
INE T T T N E RIS DT S,

FEBRTOWERE LY 7 by 2 TRBOESE TldR
W 72720, STER[19] T, FAEEBHEOEVIED
FOREL L, FAEEZEBEORBTEDL I LEHVR
ENTwD, EBRTHWT07 I 2ONELEET
5L, EBHEZWHREL LA TL ORI RE
K EbbLWEEZONDL, 727201, EABlOZE%
Wz, WTFFEEOEROBEREAZER T I L AR
DHWTHLZ DD, BROFERZITTERL
BLOEBEMTOEN VI EEFEBNIIRT I &
QEETHLEEZDL. T, EBHEvHEREL
T5HI LS BOMELE DG



r 5 -

BEERE LS 13V As, HBRE BRI L TR IRE
PP, ABeHER T ER}RES TERV. flzid
SRR [14] TIEBBREEDS 14 ATH S, BbrEfx
R LUCEEEZED L2 EIEBROBEND—DTH 5.

6.2 EROMBRETER

Fl—K& - SR OBEREIC X 2 KBTI, MHH &
R IIBES RSN s ode, ZOZ RS, T
0r7 3y ORREBEKRE, BIZITHEELZITT
WAERENFETH L% 51X, WRE70r7 T 20E
NOVZNEN b 55, I & 5 3 — NHEFEHRE
DT SNy T—=PRIEBEAERVWEEZONS.

IHRERDOGERHEDO—21%, 1. THl72 L9 ITEA
BloORBEE 2 TR FFEOEEO BRI 2 LT 2
ETHD. B2, EABOREZMRIEE, LVHE
B2 B oSS 5. CHK[21] T,
PN LD CSBABOEZE R [T LA 5 A TER
EIEATED, TOBMENYELE, LoD
T A MEREDA T2 I EDIRSINT NS, TR
AL TTU I IV SIRTAAT LAY A TE
WAL, R TUr 7 I TR EHEICH
HTX LRSS .

7.6 ¢ OO

ARWFFETIE, EHNC X BEABIZINZ, KEIT A
MolEmEz T—ve LT, MillcERLTY —Aa—
NEIREE 2 AT L7z, P ORER, Ao vy 3a
L—a ick )y y—Aa— NS L5456, 45
EHHE L EEII RO N o SHEOTFEE,
WERE 2 B LEROBEMEZ S0 52 L TH 5.

X ik

(1 #BA, FH29 B GRS, %4, 2017.

2] HHLEEEREAE, 1T AM T 2018, IPA, 2018.

[3] S. Hoogendoorn, H. Oosterbeek, and M. Praag, “The impact

]

of gender diversity on the performance of business teams: Ev-
idence from a field experiment,” Management Science, vol.59,
no.7, pp.1514-1528, 2013.

[4] V. Borsotti, “Barriers to gender diversity in software development
education: actionable insights from a danish case study,” Proc. Int.
Conf. Softw. Eng.: Software Engineering Education and Training
(ICSE-SEET), pp.146-152, 2018.

[5] M. Carr and C. Wagner, “A study of reasoning processes in soft-
ware maintenance Management,” Information Technology and
Management, vol.3, pp.181-203, 2002.

[6] P. Loprinzi and E. Frith, “The role of sex in memory function:
Considerations and recommendations in the context of exercise,”
J. Clinical Medicine, vol.7, no.6, article 132, 2018.

[7]1 J. Terrell, A. Kofink, J. Middleton, C. Rainear, E. Murphy-Hill,
C. Parnin, and J. Stallings, “Gender differences and bias in open

[8]

91

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

source: pull request acceptance of women versus men,” Peer J
Computer Science, 3:el111, 2017.
L. Beckwith, M. Burnett, S. Wiedenbeck, C. Cook, S. Sorte, and
M. Hastings, “Effectiveness of end-user debugging software fea-
tures: are there gender issues?” Proc. SIGCHI Conf. on Human
Factors in Computing Systems (CHI), pp.869-878, 2005.
M. Burnett, S. Fleming, S. Igbal, G. Venolia, V. Rajaram, U.
Farooq, V. Grigoreanu, and M. Czerwinski, “Gender differences
and programming environments: across programming popula-
tions,” Proc. Int. Symp. Empirical Software Engineering and Mea-
surement (ESEM), article 28, 10 pages, 2010.
S. Beyer, K. Rynes, J. Perrault, K. Hay, and S. Haller, “Gen-
der differences in computer science students,” Proc. 34th SIGCSE
technical symposium on Computer science education (SIGCSE),
pp.49-53, 2003.
J. Siegmund, N. Peitek, C. Parnin, S. Apel, J. Hofmeister, C.
Kaistner, A. Begel, A. Bethmann, and A. Brechmann, “Measuring
neural efficiency of program comprehension,” Proc. Joint Meeting
on Foundations of Software Engineering (ESEC/FSE), pp.140-
150, 2017.
T. Nakagawa, Y. Kamei, H. Uwano, A. Monden, K. Matsumoto,
and D. German, “Quantifying programmers’ mental workload dur-
ing program comprehension based on cerebral blood flow mea-
surement: a controlled experiment,” Companion Proc. Int. Conf.
Softw. Eng. (ICSE Companion), pp.448-451, 2014.
I. Crk, T. Kluthe, and A. Stefik, “Understanding programming ex-
pertise: An empirical study of phasic brain wave changes,” ACM
Trans. Computer-Human Interaction, vol.23, no.l, article 2, 2016.
J. Siegmund, C. Kistner, S. Apel, C. Parnin, A. Bethmann, T.
Leich, G. Saake, and A. Brechmann, “Understanding understand-
ing source code with functional magnetic resonance imaging,”
Proc. Int. Conf. Softw. Eng. (ICSE), pp.378-389, 2014.
ZERIEAT, “BHHAE & 7 —F 2 7 AE Y, BREBERERT
7%, vol.32, no.1, pp.7-14, 2012.
AEVEA, HE R, PNES, MHBEA, MARE—, L
BEHOEB L FHIIEDL T T T LDAYF VT I a
L= a v a2 MR, 2 F5EER, $S2004-32, 2004.
M. Nakamura, A. Monden, H. Satoh, T. Itoh, K. Matsumoto, and
Y. Kanzaki, “Queue-based cost evaluation of mental simulation
process in program comprehension,” Proc. International Software
Metrics Symposium, pp.351-360, 2003.
A. Dunsmore, M. Roper, and M. Wood, “The role of compre-
hension in software inspection,” J. Systems and Software, vol.52,
no.2-3, pp.121-129, 2000.
I. Salman, A. Misirli, and N. Juristo, “Are students representatives
of professionals in software engineering experiments?”” Proc. Int.
Conf. Softw. Eng. (ICSE), pp.666-676, 2015.
B. Floyd, T. Santander, and W. Weimer, “Decoding the repre-
sentation of code in the brain: an fMRI study of code review and
expertise,” Proc. Int. Conf. Softw. Eng. (ICSE), pp.175-186, 2017.
S. Spencer, C. Steele, and D. Quinn, “Stereotype threat and
women’s math performance,” J. Experimental Social Psychology,
vol.35, no.1, pp.4-28, 1999.

(2020 42 7 H 23 H3AfH, 11 H 9 HEF2A,

2021 4F 2 A 3 HEHIAH)

525



