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ABSTRACT. This study analyzed illustrations presented in middle school science 14 paper textbooks and 14 digital text-
books under the 2015 revised curriculum in terms of gender stereotypes. In both paper and digital textbooks, the most
common type of illustration was multiple pupils. For pupils, the frequency of gender was balanced in both paper and digi-
tal textbooks. However, there were differences among publishers in digital textbooks. In both paper and digital textbooks,
girls showed a higher frequency than boys in learning activities. However, the opposite tendency was observed in non-
learning activities. In particular, non-learning activities of digital textbooks showed gender imbalance among all publish-
ers. In both paper and digital textbooks, behavioral characteristics were mostly described to be active without gender dif-
ferences. But, there were differences among publishers in digital textbooks. For adults, men showed a higher frequency
than women in both paper and digital textbooks. Gender frequency was balanced in family activities, however, men
showed a higher frequency in social activities. Unlike paper textbooks, digital textbooks were gender balanced in occupa-
tional activities. In both paper and digital textbooks, the number of occupations in which men appeared more frequently
was higher than that in which women appeared more frequently. Especially, men showed a higher frequency than women
in both scientist and researcher. Behavioral characteristics were mostly biased in terms of gender in both paper and digi-
tal textbooks.
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Table 1. Analysis framework for illustrations of paper and digital textbooks in terms of gender stereotypes

Category Subcategory

Details

Single pupil

Multiple pupils
Figures Both pupil and adult
Single adult

Multiple adults

Types of illustrations

Physical part

Oth
e Object

. Learning activity
Pupils

Observation, Measurement, Experiment,
Data collection, Discussion, Others

Types of activities Non-learning activity

Housework activity, Other activity

Adults Farr}ily ac:ci\./ity
Social activity

Housework activity, Other activity
Occupational activity, Other activity

Active
Passive
Moderate

Pupils

. . Interpersonal
Characteristics of behavior P .
Informative

Adults Decisive
Performative

Moderate
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Table 2. The frequencies of the types of illustrations by grade
Classification Grade 7 Grade 8 Grade 9 Total
Single pupil 496(7.7) 446(7.0) 349(7.7) 1,291(7.5)
Multiple pupils 834(13.0) 813(12.8) 559(12.3) 2,206(12.7)
Figures Both pupil and adult 588(9.1) 375(5.9) 326(7.2) 1,289(7.4)
Single adult 343(5.3) 197(3.1) 190(4.2) 730(4.2)
Paper textbook .
Multiple adults 529(8.2) 233(3.7) 238(5.2) 1,000(5.8)
Others Physical part 507(7.9) 433(6.8) 386(8.5) 1,326(7.7)
Object 3,134(48.7) 3,832(60.5) 2,495(54.9) 9,461(54.7)
Total 6,431(100.0) 6,329(100.0) 4,543(100.0) 17,303(100.0)
Single pupil 663(5.3) 599(4.9) 511(5.3) 1,773(5.2)
Multiple pupils 1,187(9.6) 1,132(9.3) 951(9.9) 3,270(9.6)
Figures Both pupil and adult 822(6.6) 595(4.9) 576(6.0) 1,993(5.8)
. Single adult 1,158(9.3) 783(6.5) 493(5.1) 2,434(7.1)
Digital textbook .
Multiple adults 931(7.5) 514(4.2) 404(4.2) 1,849(5.4)
Others Physical part 1,131(9.1) 1,209(10.0) 1,066(11.1) 3,406(10.0)
Object 6,524(52.5) 7,302(60.2) 5,600(58.3) 19,426(56.9)
Total 12,416(100.0) 12,134(100.0) 9,601(100.0) 34,151(100.0)
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Table 3. The frequencies and chi-square test results of pupils’ gender

Gender

Total 2
Grade Male Female Indistinguishable ota x
7 780(47.0) 828(49.8) 53(3.2) 1,661(100.0) 1.433
8 741(51.6) 685(47.7) 11(0.8) 1,437(100.0) 2.199
Paper textbook
9 531(48.9) 516(47.5) 39(3.6) 1,086(100.0) 0.215
Total 2,052(49.0) 2,029(48.5) 103(2.5) 4,184(100.0) 0.130
7 1,139(49.1) 1,124(48.4) 57(2.5) 2,320(100.0) 0.099
8 1,043(51.5) 950(46.9) 33(1.6) 2,026(100.0) 4.340%
Digital textbook
9 845(47.7) 868(49.0) 59(3.3) 1,772(100.0) 0.309
Total 3,027(49.5) 2,942(48.1) 149(2.4) 6,118(100.0) 1.210
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Table 4. The frequencies and chi-square test results of types of pupils’ activities

Types of activities Gender Total 22
Male Female Indistinguishable

Learning activity 818(45.7) 947(52.9) 25(1.4) 1,790(100.0) 9.428™
Paper textbook Non-learning activity 1,234(51.5) 1,082(45.2) 78(3.3) 2,394(100.0) 9.976"

Total 2,052(49.0) 2,029(48.5) 103(2.5) 4,184(100.0)

Learning activity 1,041(46.2) 1,180(52.3) 34(1.5) 2,255(100.0) 8.699"™
Digital textbook Non-learning activity 1,986(51.4) 1.762(45.6) 115(3.0) 3,863(100.0) 13.387™"

Total 3,027(49.5) 2,942(48.1) 1492.4) 6,118(100.0)

% p 01, #4% p< 001
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Table 5. The frequencies and chi-square test results of types of pupils’ activities by publishers
Gender
T f activiti Publish Total 2
Ypes otactivities ublshers Male Female Indistinguishable o 3
A 159(48.5) 163(49.7) 6(1.8) 328(100.0) 0.050
) B 120(42.3) 155(54.6) 9(3.2) 284(100.0) 4.455"
Learning
activity C 213(47.3) 233(51.8) 4(0.9) 450(100.0) 0.897
D 138(42.6) 185(57.1) 1(0.3) 324(100.0) 6.839"
P E 188(46.5) 211(52.2) 5(1.2) 404(100.0) 1.326
aper
textbook A 76(51.7) 56(38.1) 15(10.2) 147(100.0) 3.030
) B 294(52.1) 252(44.7) 18(3.2) 564(100.0) 3.231
Non-learning 4 13(1 1 4418"
activity C 357(53.0) 303(45.0) 3(1.9) 673(100.0) 418
D 166(42.3) 212(54.1) 14(3.6) 392(100.0) 5.598"
E 341(55.2) 259(41.9) 18(2.9) 618(100.0) 11.207"
Total 2,052(49.0) 2,029(48.5) 103(2.5) 4,184(100.0)
A 174(49.3) 172(48.7) 7(2.0) 353(100.0) 0.012
) B 148(44.2) 178(53.1) 92.7) 335(100.0) 2.761
Learning
activity C 243(46.1) 275(52.2) 9(1.7) 527(100.0) 1.977
D 182(43.0) 239(56.5) 2(0.5) 423(100.0) 7.717"
Digital E 294(47.6) 316(51.2) 7(1.1) 617(100.0) 0.793
tex‘t%)‘(t)f)k A 259(62.4) 139(33.5) 17(4.1) 415(100.0) 36.181°
) B 322(53.5) 263(43.7) 17(2.8) 602(100.0) 5.950"
Non-learning C 403(52.7 342(44.7 202.6 765(100.0 4.995°
activity (52.7) (44.7) (2.6) (100.0) :
D 421(40.1) 597(56.8) 33(3.1) 1,051(100.0) 30.428™
E 581(56.4) 421(40.9) 28(2.7) 1,030(100.0) 25.549™
Total 3,027(49.5) 2,942(48.1) 149(2.4) 6,118(100.0)
*p<.05, *¥p<.01, #+¥p<.001
Ao AE WA BE AY EpabelA shs BE P9 9% S BE AE NE o AE 540
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Table 6. The frequencies and chi-square test results of adults’ gender
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p<001). StAH 2 FH& = ®= ShdofA FA o 574
=7k of YRt o wokon, $A A2 §ou|gt 2h
o] & B APTH78hd »’=80.513, df-1, p<.001; 83Hd »’=61.000,
df=1, p<.001; 983 ¢*=39.021, df-1, p<.001). o] = R E 3}
oA ] 57 W=7t F-omshA &= 2009 717
AL o) Y kA S EAGE AGef FARRE At
22 wgabA o] Aol wpet A2 wIAE BT uf
3 HEFARl BHAME JHAEH] fIet =82 o ds] B
ot aS HolEth gAY wpA 9] Ao, 4de e
A 2,4393](46.9%), o4 2,1653](41.7%), THE7} 5933]
(11.4%) 2 & 5,1973] F43aL, 49 54 Hl=7t o4
Bt BAH 0 &2 §-ou|ahA EUhTh=16307, dF=1, p<.001).
ojuf, A E WA= MY wipAE Ad 54 7l
o] apo)7t thar FAasteith o= YAE mapAof
7FE AAE S 5 QY AY EElA o189 5F
He7h wobrl Ao g dutz Helth shdd= 2,
W= oA gido] o HTt & S HIEE Hlo
o] & 78MA(=7210, dF-1, p<01)T} 9813 (=18.692, df-1,
p<00D)of A= TAA o= F-on|gt 2po| & H it whe}
A MY aoA et HAd wibA B S HAE=
WA A= Ao A FHS 1% g0l ¢ A=
o= o]Fo]Aof & Aolth

A A S NIEE STAPER AT A, A
Ay WA= e STALIA o] KT o W
o] 5733l OD% 71 Zpo] Al FAA L& {-ofu] skt
(A ZTAF =30.000, df=1, p<.001; B ZIFA} 4>=9.139,
d-1, p<.01; C ETA}F *=83.372, df-1, p<.001; D &3I4}
¥=17.280, df=1, p<.001; E ZTFA} *=58.714, df=1, p<.001). ©|
X 2009 /A wLTA AAE nHAAE ZuAER
Hl et AP Ao Arkel fAbsich fAd kA=
= STAY] kbAoA FAd o T RIETE B =3t
o, o] F A STAH=64.480, df-1, p<.001), B ZT+A}
(4=23.890, df~1, p<.001), D S T-AK*=36.158, dF=1, p<.001)2]

Gender
Total 2
Grade Male Female Indistinguishable ota 4
7 615(54.5) 338(29.9) 176(15.6) 1,129(100.0) 80.513™"
8 366(58.4) 183(29.2) 78(12.4) 627(100.0) 61.000™"
Paper textbook -
9 309(53.9) 172(30.0) 92(16.1) 573(100.0) 39.021
Total 1,290(55.4) 693(29.8) 346(14.9) 2,329(100.0) 179.732"
7 1,146(46.9) 1,021(41.8) 274(11.2) 2,441(100.0) 7.210"
8 738(46.2 724(45.3 135(8.5 1,597(100.0 0.134
Digital textbook (46.2) (453) ®5) 97( ) -
9 555(47.9) 420(36.2) 185(15.9) 1,159(100.0) 18.692
Total 2,439(46.9) 2,165(41.7) 593(11.4) 5,197(100.0) 16307

** p<.01, *** p<.001
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Table 7. The frequencies and chi-square test results of types of adults’ activities

Types of activities Gender Total 22
Male Female Indistinguishable

Family activity 149(49.3) 147(48.7) 6(2.0) 302(100.0) 0.014
Paper textbook Social activity 1,141(56.3) 546(26.9) 340(16.8) 2,027(100.0) 209.855™

Total 1,290(55.4) 683(29.8) 346(14.9) 2,329(100.0)

Family activity 239(47.9) 253(50.7) 7(1.4) 499(100.0) 0.398
Digital textbook Social activity 2,200(46.8) 1,912(40.7) 586(12.5) 4,698(100.0) 20.171"

Total 2,439(46.9) 2,165(41.7) 593(11.4) 5,197(100.0)

k< 001
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Table 8. The frequencies and chi-square test results of types of adults’ activities by publishers

Types of activities Publishers Gender Total 22
Male Female Indistinguishable
A 6(50.0) 6(50.0) 0(0.0) 12(100.0) 0.000
. B 26(42.6) 35(57.4) 0(0.0) 61(100.0) 1.328
:;Eg C 59(53.2) 48(43.2) 4(3.6) 111(100.0) 1.131
D 18(50.0) 18(50.0) 0(0.0) 36(100.0) 0.000
E 40(48.8) 40(48.8) 2(2.4) 82(100.0) 0.000
tel; i‘gggk A 84(59.6) 24(17.0) 33(23.4) 141(100.0) 33.333"
_ B 167(55.5) 103(34.2) 31(10.3) 301(100.0) 15.170""
asc‘t’fvﬁly C 370(57.3) 152(23.5) 124(19.2) 646(100.0) 91.0427"
D 239(55.6) 153(35.6) 38(8.8) 430(100.0) 18.867""
E 281(55.2) 114(22.4) 114(22.4) 509(100.0) 70.605"""
Total 1,290(55.4) 683(29.8) 346(14.9) 2,329(100.0)
A 25(51.0) 23(46.9) 12.0) 49(100.0) 0.083
. B 30(43.5) 39(56.5) 0(0.0) 69(100.0) 1.174
:;ﬁ‘;‘lg C 84(54.5) 66(42.9) 4(2.6) 154(100.0) 2.160
D 30(43.5) 39(56.5) 0(0.0) 69(100.0) 1.174
. E 70(44.3) 86(54.4) 2(1.3) 158(100.0) 1.641
tg(‘t%‘éilk A 378(57.1) 182(27.5) 102(15.4) 662(100.0) 68.600""
] B 185(36.3) 290(57.0) 34(6.7) 509(100.0) 23.211™
asc‘t’fvﬁly C 742(43.3) 788(45.9) 185(10.8) 1,715(100.0) 1.383
D 404(56.7) 235(33.3) 73(10.3) 712(100.0) 44.696™"
E 491(44.6) 417(37.9) 192(17.5) 1,100(100.0) 6.0031"
Total 2,439(46.9) 2,165(41.7) 593(11.4) 5,197(100.0)
*p<.05, **¥p<.001
oA FHNH R HALG 7] fjE o2 K]l 219 AP FFol w2 8 = gl Ay FF
s FFoll O 1Y Al S RIEE STAMEE w2 JH Q=5 Table 99 A|AISHATH A28 mabA 9
=48} Table 80| A|ASFATE 71y S5 9] H-%-, A F A5 AFA(2953], 26.6%), 1+ 2HEFAR(1793], 16.2%),
FIFA (?=0.000, 1.328, 1.131, 0.000, 0.000, df=1, p>.05)S} S EX22(1093], 9.8%), HW421(793], 7.1%), 7]1<&2](703],

o Ag a7}A(*=0.083, 1.174, 2.160, 1.174, 1.641, df-1,
p>.05) "5 ZTAbof] Aglo] A1) A S RlE=
FAACE Fou|gt Afo| & Ho| A oFotth AR AL
oA 71 SEol AE EAFS 99 2009 A W
S5 Y ELW—% A% Aute g M by &
TS BE SOl Al #EE Lgste] AEE A
A Ao R Helt) t&_, 71 o &Fo] A5, AAY
WA= BE STALS bAoA g o] T =T}
SAH o2 FolustA A YeEbTh((=33.333, 15,170,
91.042, 18.867, 70.605, df=1, p<.001). TJ A€ WIAE A
ZTAHP=68.600, df=1, p<.001), B ZTAKHP=23211, dF,
p<.001), D E3AHP=44.696, d=1, p<.001), E Z&2A}
(C=6.031, df=1, p<.05)2} o] 4% ZTALS] WLI}A of A
89 s NETt FAAH SR Fou|stA =4 e
ok o] 2009 7H78 nlS o] MY wybAE A
Aol w7 pA| 22 74y 9] 5ol ti st EEARE 1
7} oA 38 5522 Jugtet.

PUN=IE=T

o]

6.3%) 5ol Wol AAIHAT. dd2 2379 A dolA
7633](68.9%), A& 21712 2 oA 3443](31.1%)=
etk ow, Aol B o5 A, AR EA]-F A S A
Qg i = 2 QJol|A] F/gd o mlgo] ESkth H A" kA 9]
74, AK1,0603], 68.5%), ¢1-%1(4833], 31.2%), &3
F8F2H3263], 21.1%), SE4142(2463], 15.9%), 43|
(2253], 14.5%) 50| wol AA = et 442 23719] 2
Aol Al 1,498%](49.0%), o143 217H9] 2 ol Al 1,5473]
(51.0%)2 UEhgon, wAl B7-0)8 2, od<7t, AY-
AR S AlLfeE BE oA FAd ] vigo] A U
Bttt Y wabA el g, o] & 7F a4
Hoh =4 vebd 2 wAE A A gAY
AEE st IS FE oo HAH Y] i
o7 "otk

AR wIpA e} U A" WA B AT o] o] 5
At A 139 FrollAl= Zpol7k AL §lic Leivt
2009 707 &I o] A A watA] Ba] Aatel o] 2

A=
o A
=2 =
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Table 9. The frequencies of adults’ occupations by gender

. Paper textbook Digital textbook
Occupation
Male Female Total Male Female Total

Scientist(well-known) 168(93.9) 11(6.1) 179(100.0) 313(96.0) 13(4.0) 326(100.0)
Researcher 183(62.0) 112(38.0) 295(100.0) 323(66.9) 160(33.1) 483(100.0)
Engineer/Technician 41(58.6) 29(41.4) 70(100.0) 59(64.8) 32(35.2) 91(100.0)
Teacher 16(40.0) 24(60.0) 40(100.0) 44(4.2) 1,016(95.8) 1,060(100.0)
Police/Firefighter 21(70.0) 9(30.0) 30(100.0) 26(72.2) 10(27.8) 36(100.0)
Soldier 2(100.0) - 2(100.0) 7(100.0) - 7(100.0)
Healthcare worker/Doctor 14(34.1) 27(65.9) 41(100.0) 25(42.4) 34(57.6) 59(100.0)
Artist 28(57.1) 21(42.9) 49(100.0) 50(46.7) 57(53.3) 107(100.0)
Designer 5(71.4) 2(28.6) 7(100.0) 5(71.4) 2(28.6) 7(100.0)
Broadcaster 54(68.4) 25(31.6) 79(100.0) 184(81.8) 41(18.2) 225(100.0)
Athlete 77(70.6) 32(29.4) 109(100.0) 195(79.3) 51(20.7) 246(100.0)
Managerial worker/Office worker 18(69.2) 8(30.8) 26(100.0) 22(56.4) 17(43.6) 39(100.0)
Travel service worker/ 7(53.8) 6(46.2) 13(100.0) 9(52.9) 8(47.1) 17(100.0)
Entertainment service worker
Food service worker 11(84.6) 2(15.4) 13(100.0) 23(60.5) 15(39.5) 38(100.0)
Safety guard 3(100.0) - 3(100.0) 3(100.0) - 3(100.0)
Business work/Salesperson 9(52.9) 8(47.1) 17(100.0) 14(50.0) 14(50.0) 28(100.0)
Driver/Carrier 10(90.9) 19.1) 11(100.0) 14(93.3) 1(6.7) 15(100.0)
Construction worker/Miner 27(84.4) 5(15.6) 32(100.0) 44(88.0) 6(12.0) 50(100.0)
Installer/Mechanic 4(80.0) 1(20.0) 5(100.0) 5(71.4) 2(28.6) 7(100.0)
Production worker 2(66.7) 1(33.3) 3(100.0) 30(56.6) 23(43.4) 53(100.0)
Agroforestry worker/Fishery worker 29(80.6) 7(19.4) 36(100.0) 49(64.5) 27(35.5) 76(100.0)
Social worker/Religious worker 2(40.0) 3(60.0) 5(100.0) 5(55.6) 4(44.4) 9(100.0)
Others 32(76.2) 10(23.8) 42(100.0) 40(74.1) 14(25.9) 54(100.0)
Total 763(68.9) 344(31.1) 1,107(100.0) 1,498(49.0) 1,547(51.0) 3,036(100.0)
i3] FA o HlEol 2 A 3P0l o149 Hleol gl WLIFA] *=55.008, df=1, p<.001).
T2 A FEE T Wkt Ao mhE dE Ex 2007 % 2009 70 wL&Hg o A wA S 24T
Aol AT NAHTES WY Wk ohlet Fujeh  ATHL GEISMY ohet TueAE i
AF Adol® FF v 5 Uk wmeba] gl = 9 HEFH R AR Aof digt /A Hads
A ey HHR A 4 43S olE ¢ S A&l A&l 2015 i W8Tk o] A 2F
X34 o] Wasth LabAel UA e @ikA BE FRasHE ojn)ss o

o] F W el Ao GBI ATAS FA T el PAo] ¥ MER FAW Ave W 2
Hom Arwugheh. fHaAe] A9 ANY WAL 2 Ao] I AW BREL et w2 oAl
d4 1683]93.9%), 914 115(6.1%), O AE RIA= d4 8] RENRSS Rolxth WAo] 22 7 #al 1Y
3138196.0%), 014 138I(A1%)2, A WAAE-137704, o] Folst m&S SASCIA Ao W5} B
dF1, p<00DS} TIAY WIHA(F=276.074, dF1, p<00])  Hdo] ojige] Felo] offeh: nHBELS HolE 4
B Gyo] 22 SASAI, 1 Ao B3 BAHOR  glom, Y AY BAYHE RYH JFL v >
Felulatolch ol AEalE Thabake] iio] Yol QLRNW mebA Tish i H]ie] At B 9L
S oAb SAo] M2 AnE Holth FHTAE o8 4 YuF FozK S0l v A o #
ouist: AFAe] A ANY WAL A 1835 FE ANL A GRS w2 Bast ek ol of
(62.0%), ©1/d 1123](38.0%), L) A WI}A = Hd 3233] S50l st Zopol A AYPA ZES s st b
(66.9%), °14d 1602](33.1%)= YEFEom, A4 EZH ol € Zoltt ol Apxlolut 4 Ahm= ot Zof
 wad BE g4 B UEs BAHOE §ou oA do] ojdrc £HoR S @) At u
SHAl = eH (A A E aLApA =17.088, dF=1, p<.001; T A] G pHbol gleng Bepxte] ol g HFHor
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Table 10. The frequencies and chi-square test results of adults’ behavioral characteristics by gender

Gender

h istics of behavi Total 2
Characteristics of behavior Male Female Indistinguishable ot x
Interpersonal 179(13.9) 135(19.5) 7(2.0) 321(13.8) 6.166"
Informative 77(6.0) 48(6.9) 1(0.3) 126(5.4) 6.728™
Decisive 70(5.4) 26(3.8) 0(0.0) 96(4.1) 20.167""
Paper textbook . .
Performative 637(49.4) 326(47.0) 288(83.2) 1,251(53.7) 100.437
Moderate 327(25.3) 158(22.8) 50(14.5) 535(23.0) 58.889™"
Total 1,290(100.0) 693(100.0) 346(100.0) 2,329(100.0)
Interpersonal 341(14.0) 222(10.3) 9(1.5) 572(11.0) 25.153™
Informative 222(9.1) 464(21.4) 1(0.2) 687(13.2) 85.370™"
. Decisive 81(3.3) 30(1.4) 1(0.2) 112222 23.432™"
Digital textbook . -
Performative 1,194(49.0) 1,054(48.7) 500(84.3) 2,748(52.9) 8.719
Moderate 601(24.6) 395(18.2) 82(13.8) 1,078(20.7) 42.606™"
Total 2,439(100.0) 2,165(100.0) 593(100.0) 5,197(100.0)

£p<.05, ¥4 p<.01, #**p< 001

7pke] Eli S| YALE Afolo] of e 3
e et ot ool e

ool FANE IR olsh 2 Fejel
Freh wabdo] SAsHe Ao 4 Bt
A% o4 g malel A4} s Aelt.

i

Q9] Y5 S o A HIE. 19 5 S
w2 AW RIEE Table 109] A|AISFATE A2 wikA 9
-9 s 542 A 1,2513](53.7%), T =4
5353](23.0%), el 3213](13.8%), AR AZH 1263
(5.4%), 274 963](4.1%) = = et HAd wat
Ao Ae 434 2,7483](52.9%), ==2 1,0783](20.7%),
AR AT 6873](13.2%), el 5723](11.0%), 2A A
1123](2.2%) =2 = e Th mapal o A AQle] a5
i 7HE 9 s, 1 FolAE A S o s e
b=z, 4o 5 S4dA 32 540 7 w& Hl
& AARE AL Aol AY EE BRI AFE &
Yol HFo® T2 HAEUSS on|itt

P& SAEE FAF R A A, AT WA
A HAAG=6.166, dF-1, p<0.05), = AT (/=6.728,
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(2=100.437, df=1, p<.001), =2 (,’=58.889, df-1, p<.001)<]
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P& 54 AR oA BE FAR LR F-on|gt 2o
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o frolulshA Lo w, o 4 ARAZH SHAA ¢
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