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Perceptions of Evolution among University Undergraduates:
Focusing on Educational Experience and Religiosity
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Abstract : This study investigates the impact of educational experiences and religiosity on the acceptance,
understanding, and interest in evolutionary theory. The findings reveal that students who have taken university-
level biology courses or studied life sciences for the national college entrance examination demonstrate
significantly higher levels of acceptance and understanding of evolutionary theory. These results underscore
the critical role of educational exposure in enhancing scientific comprehension. In contrast, high levels of
religiosity were negatively associated with both acceptance and understanding of evolutionary theory. However,
interest in evolution among highly religious students remained unaffected, indicating that while religiosity may
pose challenges to scientific acceptance, it does not diminish curiosity about evolutionary topics. The results
suggest that science education on evolutionary theory, including biological anthropology, should be expanded
to accommodate students from various academic and cultural backgrounds. Such an approach is essential to
addressing potential disparities arising from differing educational and religious contexts. Broadening the scope of
evolutionary education can provide equitable access to scientific knowledge and foster scientific literacy, ensuring
that students, regardless of their academic or religious affiliations, are equipped with a balanced understanding of

evolutionary principles.
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Table 1. Demographic characteristics of participants and their
scores on religiosity, evolution interest, acceptance of evolution
(MATE score), and understanding of evolution (CINS score)

Characteristics Value

Age (year) 212%25

Male 21.7+£2.7

Female 203+1.8
Sex

Male 111 (66.1)

Female 57(33.9)
Grade 23+1.2
Religious variable

Protestantism 16(9.5)

Catholic 9(54)

Buddhism 5(3.0)

Confucianism 1(0.6)

No religion 96 (57.1)

Atheism 39
Others 1
Religiosity score 73+2.7
Evolution Interest 22.6+4.1
MATE score (min. 20, max. 100) 849+89
CINS score (min. 0, max. 20) 146£39
SAT Biology experience

Yes 47(28.0)

No 121(72.0)
Univ Biology course experience

Yes 75(554)

No 93 (44.6)

Note: Values are expressed as mean * standard deviation or n (%).
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Age - -0.252*** -0.197* 0.163* 0.024 0.188* 0005 0.121  0.005

Sex - -0.252"** 0.256*** -0.289*** -0.027 -0.138 -0.09 -0.178"* -0.082

Religiosity — -0.197* 0.256*** -0.218* -0.124 -0.118 -0.142 -0.366*** -0.242**
STEM Major — 0.163" -0.289*** -0.218** 0.345*** 0.365*** 0.053 0.274*** 0.264***
SAT Biology — 0.024 -0.027 -0.124 0.345*** Q@2 0.193" 0.215** 0.173"
Univ Biology — 0.188* -0.138 -0.118 0.365"** 0.427*** 0.192* 0.348*** 0.307***
Evolution Interest — 0.005  -0.09 -0.142 0.053 0.193* 0.192* 0.417*** 0.327***
MATE score — 0.121  -0.178* -0.366*** 0.274*** 0.215** 0.348*** 0.417*** 0.438***

CINS score = 0.005 -0.082 -0.242** 0.264*** 0.173* 0.307*** 0.327*** 0.438***
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Fig. 1. Pearson’s r heatmap of correlations among evolution-re-
lated variables. Heatmap showing correlations among evolution
perception, demographics, and education factors. Positive correla-
tions are blue, negative are red, with intensity reflecting strength.
*p<.05, **p<.01, ***p<.001.
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Table 2. The impact of sex and age on religiosity

Model summary ~ R2=0.084 (M Moder including Age and Sex),

Adjusted R2=0.073, RMSE=2.576

Model fit (ANOVA) F(2,165)=7.610, p<.001***

Intercept: B=10.015, p<.001%%*
Age: B=—0.150, = —0.141, p= 068
Sex (female): B=1.244, 3 =0.434, p< .005%**

Regression
coefficients

Note: R2 represents the coefficient of determination, RMSE is the root mean
square error, F is the F-ratio from ANOVA, B denotes the unstandardized
regression coefficient, and f is the standardized regression coefficient. *p <
05, ##p < .01, *++p <001,

o] FH AFRLGE= 9 “J A= -0.218, p=.004)
UrE}\;&u} T3 A3} 48 (r= —0.366, p<.001) L 2
5} o]8ll(r= —0.242, p= .002)9} © o3t &0 AlTTA
Hol, X3} o] &of gt =83 o7} w&4E T
o] Zold 7HeAE AARRIT o] FA ARE= T A
8t 7 AR (r=0.365, p<.00)2t 5 BE A A
0345, p<.00)&} &2 9] 4AB/AE Ert. o
E5 B F@o] ol 3A ALt g Bl 9l
ot X3t Fu|= A3} 8§ (MATE, r=0417,
p<.001) @ 3} o] (CINS, r=0.327, p< .001)¢} 3]
ngt ¢ FHAAE HHon, ol Z3t o] it
Aol =83 ol FAHHU FFE v 7HeA8E U
Ebdich 13}t =83 o]ef= =2 49 AU BA (r=0438,
p<.00)E Ko, 213} o] 29 Wﬁ FEEot A A A
ol thgt olslj= 7] et A Eelsksitt

FAAHA W 7F B0 oA T, AE, A 71
B A5AE-S SIst] e I HEAS AAET

—~
—
I

go rlr 4z m{n o_>.: B =3
)~

o
A

(Table 2). 1 A3}, FuALS A g3 7H & dFe
e Rog veigen (p< 0l), 439 IF= fofud

AF(p=0068) 2t weba, £ A7 Bajo) Hu
A= wol7] A8 AR S T4 MR Zs T

3. MSEH(0IS3A ofF)0ll w2 Zig} 214! xl0]

o
oH
N
o
I
)
ok
2
o
o
™
—~
-h°l
rO
>
>4
_‘-Z

5 B3]
(Table 3). &3

S & (MATE),
o] 3 (CINS)E *”4 OP-T’— 2 E‘zﬂ A, THFS
= EAech 24 A9, W3 ol W 2 Aol7t 4
ATHF=0.024, p=0.876). T} W3} 28 (F=8.136,
p<0.01)T} o]&f(F=9.077,p<0.01)°l A= o|FA o]
H]o| 34 HYE Tt Fou|stA 2 ¢F2 EATH



Table 3. Differences in evolution perception based on academic major (STEM vs. non-STEM): ANCOVA

Evolution interest Acceptance of evolution Understanding of evolution
(MATE) (CINS)
Cases F p F p F p
STEM (Y/N) 0.024 0.876 8.136 0.005%* 9.077 0.003%*%*
Sex 0.546 0461 1.937 0.166 0.080 0.778
Age 0.225 0.636 0.149 0.700 0.796 0.374
Religiosity 2.584 0.110 9.511 0.002%* 7.249 0.008%**

Note: STEM (Y/N) indicates the participant’s major (STEM or non-STEM). MATE measures evolution acceptance, CINS assesses natural selection understanding,
and F is the ANCOVA F-ratio. *p <.05, **¥p < .01, ***p < .001.

Table 4. Differences in evolution perception based on SAT Biology participation: ANCOVA

Evolution interest Acceptance of evolution Understanding of evolution
(MATE) (CINS)
Cases F P F p F p
SAT Bio (Y/N) 5.381 0.022* 5.740 0.018* 3.704 0.056
Sex 0.675 0413 1.224 0.270 0.175 0.676
Age 0.225 0.636 0.201 0.654 0428 0514
Religiosity 1911 0.169 17.763 <0071 *** 8.150 0.005%*

Note: SAT Bio (Y/N) indicates whether the participant took the SAT Biology test. MATE measures evolution acceptance, CINS assesses natural selection
understanding, and F is the ANCOVA F-ratio. *p < .05, **p < .01, ***p < .001.
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Table 5. Differences in evolution perception based on university biology course experience: ANCOVA

. A n f evolution
Evolution interest ceeptance of evolutio

Understanding of evolution

(MATE) (CINS)
Cases F p F P F p
Univ Bio (Y/N) 5.515 0.020%* 18.736 <.0071%#* 16.096 <.0071%*%*
Sex 0.385 0.536 0.621 0432 0011 0917
Age 0.668 0415 0.034 0.854 1.609 0.206
Religiosity 2.307 0.131 19.510 <.0071##* 8.736 0.004*%*

Note: Univ Bio (Y/N) indicates whether the participant took a university-level biology course. MATE measures evolution acceptance, CINS assesses natural

selection understanding, and F is the ANCOVA F-ratio. *p<.05, **p<.01, ***p<.001.

Table 6. Analysis of the impact of religiosity on evolution perception: Multiple Linear Regression coefficients

.. Acceptance of evolution
Evolution interest cp ¢ of evolutio

Understanding of evolution

(MATE) (CINS)

Model t P t p t p

My (Intercept) 71.261 <.0071%** 123.113 <0071 %** 48.671 <001 %%

M, (Intercept) 8.405 <.0071%** 15.252 < .0071%** 6.949 <001 %#%*
Religiosity -1.519 0.131 —-4417 < .0071%** —2.956 0.004**
Sex —0.620 0.536 —0.788 0432 -0.104 0917
Age -0.817 0415 -0.184 0.854 -1.268 0.206
Univ Bio (Y/N) 2.348 0.020* 4.329 <00k 4012 <.001%#%*

Note: Univ Bio (Y/N) indicates whether the participant took a university-level biology course. MATE measures evolution acceptance, CINS assesses natural
selection understanding, and t represents the t-value from multiple linear regression, indicating the significance of individual predictors. *p <.05, **p< .01,
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Fig. 2. Partial plot analyzing the impact of religiosity on accep-
tance of evolution (MATE). Scatterplot showing the relationship
between residual religiosity and MATE scores, controlling for
other variables. The red line indicates a negative association, with
dashed blue lines representing confidence intervals. Higher residu-
al religiosity is associated with lower residual MATE scores.
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Fig. 3. Partial plot analyzing the impact of religiosity on under-
standing of evolution (CINS). Scatterplot showing the relationship
between residual religiosity and CINS scores, controlling for other
variables. The red line indicates a slight negative association, with
dashed blue lines representing confidence intervals. Higher residual
religiosity is associated with slightly lower residual CINS scores.
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