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Genetic determinism of human behaviors is considered as a philosophical perspective that genes in humans
determine biological as well as social traits. However, many biologists agree that human traits are
determined by interactions between genes and genes, as well as between genes and environments. In
this context, genetic determinism still affect ideas of the general public as well as research directions
of biologists. According to Clément’s KVP model (Castéra & Clément, 2012), teachers’ conceptions
of genetic determinism influence students’ concepts of genetics. This study intends to investigate teachers’

conceptions on genetic determinism of human behaviors. For this end, a questionnaire adopted from
a previous research (Castéra & Clément, 2012) has been administered to 308 teachers including 151
pre-service and 157 in-service. Factor analysis has been conducted to extract major factors and one-way
ANOVA has been employed to find out differences in extracted factors among different groups of teachers.
Four factors have been extracted from 14 items of questionnaire, including factor 1, a perspective of
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genetic determinism of gender differences in intellectual ability, social status, and emotional traits; factor
2, a perspective of genetic determinism of individual differences in intellectual ability; factor 3, a
perspective of genetic determinism of individual differences in biological immune function and behavioral

reductionism, trait; and factor 4, a perspective of genetic determinism of ethnic differences. From the results of One-way
KVP model ANOVA among teacher groups on four factors, first, it has shown a significant difference in factor
1 (F=3.325, p=.006), factor 3 (F=3.320, p=.006) and factor 4 (F=4.325, p=.001) due to their subject
matters. In post-hoc comparison there have been no significant difference between biology teachers and
other teachers. It has also been found that there was a significant difference between pre-service and
in-service teachers in factor 1 (+=-3.938, p=.000) and factor 4 (=-3.121, p=.002) and in-service teachers
are more genetic deterministic than pre-service teachers. Finally, different religions have no influence
on teachers’ conceptions of genetic determinism of human behaviors.
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Table 1. Demographic information of subject in the study

number of teachers (%)

variables category preB* preL preP inB inL inP total
male 13 (25.5) 11 (22.9) 15 (30.0) 9 (17.0) 12 (25.0) 17 (34.0) 77 (25.7)
gender female 38 (74.5) 37 (77.1) 35 (70.0) 44 (82.0) 36 (75.0) 33 (66.0) 223 (74.3)
no response - - - 1 (1.0) - - -
sophomore 16 (31.4) 15 (30.0) 25 (50.0) - - - 56 (37.1)
junior 16 (31.4) 19 (38.0) 25 (50.0) - - - 60 (39.7)
highest senior 19 (37.3) 16 (32.0) - - - - 35 (23.2)
degree bachelor - - - 23 (42.6) 24 (45.3) 21 (42.9) 68 (43.6)
master - - - 25 (46.3) 25 (47.2) 28 (57.1) 78 (50.0)
doctor - - - 6 (11.1) 4 (75) 0 (0.0) 10 (6.4)
age mean (+5D) 21.3 (£2.5) 21.1 (£1.3) 20.7 (£1.7) 41.9 (£9.7) 39.3 (£9.3) 39.9 (£10.8)  30.9 (x12.1)
no religion 27 (52.9) 25 (50.0) 27 (54.0) 18 (34.0) 19 (35.8) 11 (22.0) 127 (41.4)
catholic 6 (11.8) 5 (10.0) 4 (8.0) 5(94) 3 (5.7 5 (10.0) 28 (9.1)
religion protestant 6 (11.8) 7 (14.0) 6 (12.0) 7(13.2) 12 (22.6) 12 (24.0) 50 (16.3)
Buddhist 11 (21.6) 6 (12.0) 12 (24.0) 16 (30.2) 15 (28.3) 15 (30.0) 75 (24.4)
no answer/others 1 (2.0) 7 (14.0) 1 (2.0) 8 (13.2) 4 (7.6) 7 (14.0) 28 (9.1)
Total 51 (16.6) 50 (16.2) 50 (16.2) 54 (17.5) 53 (17.3) 50 (16.2) 308 (100.0)

* preB is abbreviation for preservice biology teacher; inL is for inserive teachers of language of Korean, and P for primary.

Table 2. Three categories of fourteen items related to genetic
deterministic viewpoints

item contents
a perspective of genetic determinism in individual differences
A3 If clones of Einstein could be obtained, they all would be very
intelligent.

A6 Due to identical genes, identical twins have identical immune
responses to transplants from one other person.

A19 Due to identical genes, identical twins have identical brains and,
therefore, identical behaviour and ways of thinking.

A24 If clones of Mozart could be obtained, they all would be excellent
musicians.

A43 In identical twins, one can be right-handed and the other one
left-handed. (negative)

A53 Due to identical genes, identical twins have identical immune
responses to micro organisms.
a perspective of genetic determinism in gender differences

A9 Women are less intelligent than men are because their brains are
smaller than men's brains are.

Al14 Thanks to their physical features, men perform better in athletics than
women do.

A21 Biologically, women can be as intelligent as men. (negative)

A25 Tt is for biological reasons that women cannot hold positions of as
high responsibility as men can.

A36 Men might be more able to think logically than women, because
men might have different brain bilateral symmetry.

A38 It is for biological reasons that women more often than men take
care of housekeeping.
A46 Biologically, men cannot be as sensitive and emotional as women.

a perspective of genetic determinism in ethenic differences
A35 Ethnic groups are genetically different and that is why some are
superior to others.
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Table 3. Factor analysis of items related to genetic deterministic viewpoints

factor reliability
contents means  SD COMMY= ¢ onbach
Factor]l Factor2 Factor3  nality a

A38 It is for biological reasons that women more often than men take care.. 1.76 72 .681 .040  -.057 468
A25 1t is for biological reasons that women cannot hold positions of as... 1.73 .68 .645 306 077 516
A35 Ethnic groups are genetically different and that is why some are... 1.82 .76 .627 198 -.045 434
A9 Women are less intelligent than men are because their brains are... 1.40 .59 612 132 -.036 394 .694
A36 Men might be more able to think logically than women, because men.. 2.08 .66 .598 .082 202 405
A46 Biologically, men cannot be as sensitive and emotional as women. 1.92 .70 529 -282 377 .501
A3 If clones of Einstein could be obtained, they all would be very intelligent. 2.06 .69 104 .807 .005 .662
A24 If clones of Mozart could be obtained, they all would be excellent musicians. 1.85 .66 218 786 208 709 .686
A19 Due to identical genes, identical twins have identical brains and, ... 1.80 .64 316 477 307 421
A43 In identical twins, one can be right-handed and the other one left-handed. 2.09 71 .030  -.108 721 574
A6 Due to identical genes, identical twins have identical immune... 244 .68 -.100 305 .686 .533 .586
AS53 Due to identical genes, identical twins have identical immune response.. 2.24 .64 124 313 .686 584
A21 Biologically, women can be as intelligent as men. 2.23 75 129
Al4 Thanks to their physical features, men perform better in athletics than... 3.04 .56

Eigenvalues 2469 1937  1.795
Variance (%) 20.578 16.144 14.956
Cumulative Variance (%) 20.578 36.722  51.678

TRotation Method: Varimax with Kaiser Normalization.
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Table 4. Four factors related to genetic deterministic view-
points extracted by factor analysis

factor perspectives of genetic determinism Items
Factor 1 gender differences in intellectual ability, social A9, A25, A36,
status, and emotional traits A38, A46
Factor 2 individual differences in intellectual ability A3, A19, A24
Factor 3 individual differences in biological immune A6, A43, AS3
function and behavioral trait
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Table 5. Results of One-way ANOVA among six teacher groups on genetic deterministic viewpoints

category sum of squares df mean square F probability
between groups 2.999 5 .600 3.325 .006
Factor 1 within groups 53.569 297 180
total 56.567 302
between groups 912 5 182 .674 .643
Factor 2 within groups 80.340 297 271
total 81.252 302
between groups 4.037 5 .807 3.320 .006
Factor 3 within groups 72.226 297 243
total 76.263 302
between groups 11.785 S 2.357 4325 .001
Factor 4 within groups 161.865 297 545
total 173.650 302

Table 6. Differences of four factors related to genetic deterministic viewpoints among six groups

group mean+SD

Post-hoc comparison (probability)

category preB preL preP inB inL inP grand mean Bonf .
(@=51)  (1=50)  (1=50)  (n=54)  (n=53)  (n=50) (Bonferroni)
Factor 1 (n=304) 1.77+.37 1.63+.41 1.67+.37 1.87+.51 1.83+.44  1.89+43 .
+ , -
[A9, A25, A36, A38, A46]  ab a ab ab ab b 17743 preL-inP (p=033)
Factor 2 (n=306)
+ + + + + + +
[A3, A19, A24] 1.88+.46  1.89+.56  1.95+.49 1.89+.61 1.82+.44  1.99+.52 1.90+.52
Factor 3 (n=306) 22346 216551 222646 249559 21744 224546 oo preL-inB (p=.010)
[A6, A43, A53] ab a ab b a ab R inB-inL (p=.011)
preB-inP (p=.016); preL-inP (p=.001)
= + + + + + +
Factor[:};;; 307) 1.76a 81 1.66a 72 1‘66a .69 1‘81a .80 1A77‘a1 .67 2A27b .70 182676 preP-inP (p=.001); inB-inP (p=.042)

inL-inP (p=.017);

Tletters, a, b means significant differences between groups; (I=strongly disagree, 4=strongly agree)

AT A 371 830k FolskA| 2fo]7t LR t(Table 5: 821
1(F=3.325 (df 5, 297), p=.006); R.213(F=3.320 (df 5, 297), p=.006),
KRM(F=4.325 (df 5, 297), p=.001). HIH, QM A= I35t 2o]7}t
Sle Ap=0643) 02 e, o5 FAH R AuE, WA, 89
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Teachers’ Conceptions about the Genetic Determinism of Human Behaviors

Table 7. Differences of four categories of genetic determination among different level of education

group mean+SD

t-test between pre- and in- service

. d
Categories sophomore  junior senior  bachelor  master doctor iqrzgn pre-service in-service
(n=56)  (n=60)  (n=35) (n=68)  (n=78)  (n=10) (n=151)  (n=142) P
Factor 1 (n=304)
+ + + + + + + + + -

[A9, A25, A36, A38, A46] 1.73+.64  1.68+.65 1.64+.68 1.96+.74 1.83+.61 1.60+48 1.78+.68 1.69+39 1.88+46 -3.938 .000
Factor 2 (n=306) 1.84£.63 20268 1.82+.68 196£72 185560 17346 190+.66 191+50 191£54 000  1.00
(A3, A19, A24] 84+, 02+, 82+, 96+ .85+, T3+, 90+, 91+, 91+, . .
Factor 3 (n=306)

+ + + + + + + + + -
[A6, A43, AS3] 2.51+£.62  2.58+.68 2.54+70 2.47+£58 2.54+.74 2.60+.83 2.53+.68 2.20+48 2.30+£.51 1.665 .097
Fa°t°r[:3§’]’=3°7) 159+.65 1.87£79 1.57+74 2.10+76 185£72 1.50£71 1.82£75 1.70+74 197+75 -3.121  .002
Table 8. Results of One-way ANOVA among four groups in religion on genetic determination
Category sum of squares df mean square F probability
between groups 1.327 3 442 2.490 .061
Factor 1 within groups 48.135 271 178
total 49.462 274
between groups 264 3 .088 333 .802
Factor 2 within groups 71.758 271 265
total 72.022 274
between groups 740 3 247 964 410
Factor 3 within groups 69.334 271 256
total 70.074 274
between groups 2.013 3 671 1.214 305
Factor 4 within groups 149.754 271 553
total 151.767 274
Table 9. Differences of four categories of genetic determination among different religion groups
group mean+SD
Category atheist catholic protestant Buddhist others no responses grand mean
(n=127) (n=28) (n=50) (n=75) (n=8) (20)
Factor 1 (n=304) 1.73+.44 1.64+.35 1.83+.40 1.86+.43 1.73+.44 177445 1.78+.43
[A9, A25, A36, A38, Ad6] O o B OO S S SO
Factor 2 (n=306)
+ + + + + + +
[A3, A9, A24] 1.89+£.55 1.82+.44 1.93+.41 1.89+.54 1.63£.65 2.09+.46 1.90+.52
Factor 3 (n=306)
+ + + + + + +
(A6, Ad3, AS3] 2.21+.50 2.31+.49 2.33+.54 2.23+.50 2.38+.49 2.33+.48 2.25+.50
Factor 4 (n=307) 172473 1.68+.61 1.88+.69 1.91+.82 1.88+.64 2.05+.84 1.82+.76
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