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Abstract

Background Muslim Indonesian prospective biology teachers have different views on evolution theory. Muslim
prospective biology teachers suspect that differences in their understanding of the theory of evolution stem from
their religious beliefs. This study aims to investigate Muslim Indonesian prospective biology teachers'acceptance and
typology of evolution theory.

Methods An explanatory sequential design was combined with mixed techniques. Out of 185 potential biology
teachers, 153 (16 males and 137 females) completed the questionnaire during the quantitative phase. We interviewed
5 males and 28 females in the qualitative phase to determine the typology of engagement, and all participants filled
out an open-ended questionnaire to complete the previous data.

Results The findings demonstrated the validity and reliability of the tools employed, as well as the high degree of
acceptance of evolution among Muslim Indonesian aspiring biology teachers. The results also showed that there is a
predominant typology of engagement reconciliation among Muslim Indonesian prospective biology teachers, with
few explorers and resistors.

Conclusions Muslim Indonesian prospective biology teachers do not differ in their conceptual understanding of
theory evolution from their religious beliefs.

Keywords Muslim Indonesian prospective biology teachers, Theory of evolution, Acceptance, Typology

Introduction

Although the theory of evolution is a contentious sub-
ject in science curricula worldwide, it was an intriguing
topic to examine in biology classes—revising the theory
of evolution (Deniz and Borgerding 2018). There are sev-
eral perspectives on the validity of the theory of evolu-
tion, according to earlier studies. For instance, the study
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evolution. More research has shown that students who
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deny evolution are not limited to Muslims; German
Christian students also show similar results (Konnemann
et al. 2016; Tolman et al. 2020). The study also highlights
the dispute surrounding Darwin’s theory of evolution by
examining a little-known facet of biology: the histori-
cal continuity of Muslim academics’ evolutionary beliefs
from the 8th century until Darwin’s time. The purpose of
this work is to improve historical accuracy and provide a
deeper comprehension of the evolution theory’s scientific
background (Malik et al. 2017). Additionally, this paper
led to a variety of Muslim intellectuals accepting the the-
ory of evolution.

In the context of the majority of Muslims, this meet-
ing point of intersection between evolution, religion, and
education is not yet clear, or there is no real agreement.
Several research results show that there are differences in
slices in various Muslim-majority countries in the world,
such as Indonesia, Saudi Arabia, and Pakistan. Rach-
matullah et al. (2018) claim that while Indonesian teach-
ers accept microevolution but reject human evolution,
they modify their own goals for teaching development,
such as assisting students in appreciating human thought,
in order to resolve the conflict between evolutionary
theory and religious beliefs. Even educators in schools
with an Islamic curriculum think that part of their mis-
sion in teaching evolution is to reinforce pupils’ religious
convictions. A similar explanation can be found in the
next article. According to Aini et al. (2020), there is no
conflict between evolution and religion, despite the fact
that three professors and three aspiring biology teach-
ers disagreed with the idea that evolution is the result of
natural selection. Their emphasis on the harmony of evo-
lution and religion is supported by the curricula. Hence,
in Indonesia, education is seen as the interface between
religion and evolutionary theory. A study on secondary
school students’ opinions about evolution-based teaching
acceptability and learning experiences was carried out
by Alanazi (2019) in the Kingdom of Saudi Arabia. The
study’s findings demonstrate that while examining the
meanings and values connected to religion and science,
as well as their interrelationship, educators, and learners
in Saudi Arabia encounter challenges in using critical and
analytical thinking. However, overall, the Saudi students
in this study proved supportive of teaching and learning
evolution. However, this research does not conclude that
there is a clear acceptance of the theory of evolution by
teachers and students in the Kingdom of Saudi Arabia. In
Pakistan and Canada, the findings varied. Science teach-
ers in these two countries largely accept the evolution of
living things, except humans, because human evolution is
contrary to their Islamic beliefs (Asghar 2013).

Darwin’s gift of natural selection to religion and scien-
tific investigation, according to Ayala (2009), has made
the theory of evolution more than just a theory that is
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actually rejected by students and teachers (Downie and
Barron 2000). This condition contributed to the difficulty
students faced in mastering the learning materials, as
there exists an ethical norm that prohibits teachers from
imposing concepts that students do not believe in (Basel
et al. 2014). Additionally, the same research was done,
and the findings demonstrated that secondary school
pupils possess the information needed to debate matters
pertaining to both science and religion. It is believed that
these conditions also exist in Indonesian biology classes,
particularly those at Islamic universities. Reports about it
also have not been found, and it is strongly believed that
there is a need to study the acceptance of the theory of
evolution by the theory of evolution by Muslim Indone-
sian prospective biology teachers at Islamic universities.

The typology of student acceptance engagement in the
learning strongly corresponds with the acceptance of the
theory of evolution because religious education shapes
the kind of acceptance and how science interacts with
society (Hanley et al. 2014). Furthermore, a previous
researcher conducted a study on the integration of sci-
ence concepts and subjects into Islamic religious learn-
ing. The results of this study showed that the availability
of information on the rejection and acceptance of science
and religion concepts by students is needed to plan the
curriculum and learning process (Eminoglu et al. 2020).
Furthermore, the learning characteristics at Islamic uni-
versities encompass both science concepts and subjects
rooted in Islamic religion, making them inseparable. This
condition was assumed to cause different acceptances of
the theory of evolution in the biology class for prospec-
tive biology teachers. Also, a conflict between the con-
cepts of science and Islamic theology had a potential
impact on the student’s acceptance of evolution.

The Decree of the Director General of Higher Educa-
tion of the Ministry of Religion Affairs of the Republic
of Indonesia Number 2498, Year 2019, explained that
the characteristic of learning at Islamic universities in
Indonesia is integrative learning. Lecturers and stu-
dents in biology education and other science classes at
Islamic universities adhered to this decree, committing to
develop and implement integrative-based learning (Haviz
et al. 2020). Therefore, Muslim Indonesian prospective
biology teachers at Islamic universities combined the
theory of evolution they had studied with Islamic theol-
ogy. We refer to this procedure as integration. However,
because of the approval and rejection of the integrative
curriculum application, the integration process at Indo-
nesia’s Islamic universities is moving into a challeng-
ing implementation phase (Ali 2020). Students at the
Islamic University suspect a conflict between the con-
cepts of science and Islamic theology (Yasri and Mancy
2012). Previous researchers, including Davison (2020),
have supported this assumption. Thus, to prove this, it
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is necessary to study acceptance and its types, especially
the theory of evolution studied by Muslim Indonesian
prospective biology teachers.

Acceptance and categorization of the concept of evolu-
tion require appropriate and acceptable tools. The Mea-
sure of Acceptance of the Theory of Evolution (MATE)
study is an illustration of this kind of research, which
was conducted to create and validate the instrument
(Rutledge and Warden 1999). Five Likert scales were
employed in 20 items during the study. The instrument
was validated by five specialists in the domains of evolu-
tionary biology, scientific education, and science philoso-
phy. The instrument was then given to 552 responders.
The data was analysed using a single-factor model. The
instrument’s validity and reliability were demonstrated
by the results. The research for this study will be con-
ducted using the 20 statement items from the research.
Three different types of instruments are used in research
on the acceptance of the theory of evolution: the general
acceptance of evolution evaluation, the inventory of stu-
dents’ acceptance of evolution, and the measure of accep-
tance of the theory of evolution (Barnes et al. 2019). In
this study, 79 students from four schools in Utah, 120
students from two basic biology courses in Colorado, and
742 students from nine introductory biology courses in
Arizona were polled.

Next, the research investigated the typology of student
involvement to prove the interrelationship between sci-
ence and religion. The study used a qualitative method
to determine the typology engagement of 200 students
aged 14—16 (Hanley et al. 2014). The intriguing aspect of
this study involves uncovering and formulating research
questions regarding the application of typology, such as
“What is your belief about the origin of life on earth?”
Then, to determine the theological position, use the fol-
lowing questions (Gallup, 2006) as examples: “God cre-
ated man largely in his present form” (b) “Humans have
evolved over millions of years from simpler life forms” etc.

The research question is: What are Muslim Indonesian
prospective biology teachers’ perceptions and typology
of the theory of evolution? This study explores Muslim
Indonesian prospective biology teachers who have stud-
ied evolutionary theory at state Islamic universities in
Indonesia. Studies like this, based on the results of a more
detailed search, have also not been found and reported.
Therefore, we must conduct and document this study in
a scientific manner. The result of this study will provide a
view about the theory of evolution by Muslim Indonesian
prospective biology teachers. The result of this study will
also inform us about the relationships between Islam, sci-
ence, and education. Teachers can use the study’s results
to modify their teaching and curriculum in the class-
room. Also, the study’s findings provide more informa-
tion on how to integrate science and religious theology
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into biology education. As a result, the aim of this study
is to investigate Muslim Indonesian prospective biology
teachers’ acceptance and typology of theory evolution.
Conducting this study consists of: (a) the quality of the
instrument; (b) the acceptance of the theory of evolution;
and (c) the typology of the theory of evolution.

Methods

This study used mixed methods, with an explanatory
sequential design (Creswell 2014). We chose this design
because we expect more comprehensive data collection
to be more applicable to research. We collected data
in the quantitative phase from a survey on acceptance
and the typology of engagement. During the qualitative
phase, we collected data using in-depth interviews and
an open-ended questionnaire to address the typology of
engagement. Both of them will interpret the data on how
Muslim Indonesian prospective biology teachers’ percep-
tions and typology of the theory evolution.

The instrument was filled out by 153 (16 male and 137
female) Muslim Indonesian prospective biology teach-
ers at the Department of Biology Education of a private
Islamic State University in Indonesia. The participant’s
age range was 18-23 years old. This study used partici-
pants from various grades. This participant has studied
in the 7th semester with 41 students, or 26.80%. Partici-
pants who studied in the 5th semester are 45 students, or
29.41%. The participants who studied in the 3rd semester
are 37 students, or 24.18%. The participants who studied
in the first semester were 30 students, or 19.61%. This
study used participants with various grade point averages
(GPAs). Participants with a GPA range of 3.51-4.00 are
45 students, or 29.41%. Participants with a GPA range of
3.01-3.50 are 58 students, or 37.91%. Participants have a
GPA range of 2.76-3.00 and are 34 students, or 22.22%.
Participants with a GPA range of 2.51-2.75 are 13 stu-
dents, or 8.49%. Participants with a GPA under 2.5 are 3
students, or 1.65%.

There are forty-four statements in the Google Form
that serves as the survey instrument. Five measur-
ing scales—strongly agree (4), agree (3), uncertain (2),
disagree (1), and severely disagree (0)—were used to
compile all of the statements in one questionnaire.
Acceptance and typology are the factors in the theory
of evolution that are used. In terms of acceptance in the
theory of evolution, the construct of instruments consists
of general evolution, micro evolution, macro evolution,
and human evolution. Regarding the typology of engage-
ment in the theory of evolution, the instrument construct
includes resistors, confused, reconciled, and explorers as
examples.

From July 2021 to January 2022, Muslim Indone-
sian prospective biology teachers fill out a Google form
in the quantitative stage. The researcher invites them
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voluntarily and gathers them in a WhatsApp group based
on their respective batches. The data of the participants
is kept private by the researcher. In the event that the
questions and statements are unpleasant for them, par-
ticipants have the choice to withdraw. Furthermore, the
Muslim Indonesian prospective biology teachers sub-
mitted the completed questionnaire and carried out an
analysis on the created statement items. We conducted
in-depth interviews with 5 males and 28 females in 2 h or
15 days during the qualitative phase. During this phase,
we also asked participants to complete an open-ended
questionnaire that contained the same questions as the
interview material.

In the quantitative phase, a confirmatory factor analysis
(CFA) test was performed to assess the instrument’s qual-
ity (Brown 2006). Each compiled statement item’s qual-
ity has been shown by the test results. The Chi Squared
Value of Fit (p>0.05 / 0.01), Degree of Freedom (Df), P
Value, and Root Mean Square Error of Approximation
(RMSEA <0.05) calculations have all been made in order
to complete the test results. The instrument’s reliability
was assessed using the Cronbach’s alpha test. Addition-
ally, descriptive statistical tests have been run to examine
the literacy, acceptance, attitudes, and religious profiles
of Muslim candidates for biology teaching positions. To
ascertain the link between the variables, a Pearson cor-
relation test was performed. SPPS version 26 was utilised
for the analysis of numerical data.

An interview was done during the qualitative stage to
ascertain the type of interaction with the theory of evo-
lution. Verification, visualisation, and conclusion draw-
ing from data are examples of qualitative data analysis
that is done to acquire or support more trustworthy
information. Specifically, the analysis of research results
on typology begins with a description of 4 dimensions,
i.e., (1) foundation of knowledge; whether the preferred
knowledge base of Muslim Indonesian prospective biol-
ogy teachers is belief-based or fact-based; (2) tolerance
of uncertainty; how flexible Muslim Indonesian prospec-
tive biology teachers are to tolerance for uncertainty; (3)
open-mindedness: a description of the attitude and open-
mindedness of Muslim Indonesian prospective biology
teachers; and (4) nature of science and religion relation-
ships; whether Muslim Indonesian prospective biology
teachers conceptualize science and religion as conflict or
harmony.

Furthermore, to analyze the typology, it was conducted
based on four types of engagement: resistors, confused,
reconciled, and explorers. To describe the engagement,
the dimensions of foundation of knowledge, tolerance
of uncertainty, open-mindedness, and nature of sci-
ence/religion relationship were used (Hanley et al. 2014).
Furthermore, the four types of engagement will visu-
ally represent the position of each group of participants.
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Therefore, this section will draw conclusions about the
typology of engagement of Muslim Indonesian prospec-
tive biology teachers with the theory of evolution.

Results

The quality of instruments

CFA for general acceptance of the theory of evolution

The factor loading score on the CFA test for acceptance
of the theory of evolution is between 0.37 and 0.85,
according to the results (see Fig. 1; Table 1). Additionally,
the results of the CFA test indicated that the instrument’s
Chi Square, df, P-Value, and RMSEA were 220, 161, and
0.049, respectively. This result proved the validity of the
tool used to accept the theory of evolution. N items=20
and a reliability test score of 0.775 were reported by
Cronbach’s alpha. This result further demonstrated the
instrument’s dependability. Ultimately, the tool used to
support the evolution idea was dependable and valid.

CFA for human evolution

The factor loading score for the human evolution instru-
ment, according to the CFA test results, is between 0.24
and 0.82 (see Fig. 2.a and Table 1). In addition, results
from additional CFA tests revealed that this instrument
had RMSEA=0.059, df=15, P-Value=0.08758, and Chi
Square=22.84. This result demonstrated the validity of
the instrument. N items=8 and a reliability test score
of 0.593 were reported by Cronbach’s alpha. This result
further demonstrated the instrument’s dependability.
Lastly, there existed evidence to support the validity and
dependability of human evolution.

CFA for macro evolution

The factor loading score of the thirty-first item on the
CFA test instrument for macro evolution is -0.05, accord-
ing to the results. The scores for the other factor load-
ing items fall between 0.58 and 0.74 (refer to Table 1;
Fig. 2.b). Moreover, results from additional CFA tests
revealed that this instrument had RMSEA=0.052, df=17,
P-Value=0.11064, and Chi Square=24.33. This result
demonstrated the validity of the instrument. N items=8
and a reliability test score of 0.769 were reported by
Cronbach’s alpha. This result further demonstrated the
instrument’s dependability. Lastly, the macro-evolution
instruction was accurate and legitimate.

CFA for micro evolution

The factor loading score for the microevolution instru-
ment ranges between 0.04 and 0.85, according to the
CFA test findings (see Fig. 2.c and Table 1). In addi-
tion, results from additional CFA tests revealed that this
instrument has RMSEA=0.033, df=12, = 0.20400, and
Chi Square=13.95. This result demonstrated the validity
of the instrument. N items=8 and a reliability test score



(2024) 17:15

Haviz et al. Evolution: Education and Outreach

Page 5 of 12

1.0

1.0 0.65

0.52

1.0

Chi-Square=220.19, df=161, P-value=0.00135, RMSEA=0.049

Fig. 1 CFA for general acceptance of the theory of evolution

of 0.722 were reported by Cronbach’s alpha. This result
further demonstrated the instrument’s dependability. In
conclusion, the microevolution tool demonstrated valid-
ity and reliability.

Acceptance of the theory of evolution

As seen in Table 1, Muslim Indonesian prospective biol-
ogy teachers accepted the theory of evolution based on
the concepts of general human evolution, macro evolu-
tion, and micro evolution. Each of the four constructs
(49.5621+8.11904, 18.0588%4.25385, 18.83011£4.60662,

and 19.7255%4.09145) has a mean and standard devia-
tion (x£SD) displayed in Table 1.

The study’s findings showed that macro- and micro-
evolution generally had a higher percentage of promi-
nent, dominating evolution. For example, the general
element received a score of 81.05% since there is a sub-
stantial amount of evidence in favour of evolutionary
theory. This result also showed that the low profile was
only given a minimal rating. The same conclusions are
shown by the macro- and micro-evolutionary construc-
tions. There were prominent profiles in both constructs.
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Table 1 The profil of acceptance toward the theory of evolution

Reason for acceptance Factor Profile of acceptance

loading  High Middle Low
General acceptance (Mean+SD=49.5621+8.11904)
The mechanisms that have led to the evolution of modern organisms over millions of years have 0,75 123(80.4) 15(9.80)  15(9.80)
occurred.
There is no way to verify the hypothesis of evolution scientifically. 0,48 61(39.9) 48(31.40) 44(28.80)
Modern humans are the result of millions of years'worth of evolutionary processes. 0,61 110(71.9) 20(13.07  23(15.03)
Instead of reliable scientific observation and verification, the theory of evolution is predicated on 0,64 54(35.29) 51(33.33) 48(15.03)
conjecture.
The majority of scientists agree that evolution is a valid hypothesis in science. 0,47 103(67.32)  31(20.26) 19(1242)
The evidence that is now available is inconclusive as to whether evolution happens. 067 55(35.95) 62(40.52) 36(32.03)
The earth is not older than 20,000 years. 0,49 51(33.33) 53(34.64) 49(32.03)
There is a substantial amount of evidence in favour of evolutionary theory. 0,65 124(81.05) 22(14.38) 7(4.58)
Today’s organisms are fundamentally the same as they have always been. 0,48 93(62.75) 33(21.57) 24(15.69)
The hypothesis of evolution lacks scientific validity. 0,69 51(33.33) 52(33.99) 50(32.68)
There are at least 4 billion years on Earth. 037 62(40.52) 60(39.22) 31(20.26)
The outcome of excellent scientific study and methods is current evolutionary theory. 0,72 109(71.24)  32(20.92) 12(7.84)
Testable hypotheses about the properties of life are produced by the evolutionary theory. 0,85 109(71.24)  36(25.53) 8(5.22)
Since the biblical account of creation contradicts the idea of evolution, it cannot be true. 0,66 72(47.06) 43(28.10) 38(24.84)
The human species that exists today is fundamentally the same as it has always been. 0,41 92(60.13) 44(28.76)  17(11.11)
Factual, historical, and experimental data all support the evolution theory. 0,74 109(71.24)  31(20.26) 13(8.50)
The majority of scientists are sceptical about the existence of evolution. 0,55 90(58.82) 50(32.68) 13(8.50)
The various traits and behaviours seen in living things are explained by the theory of evolution. 0,51 119(77.78)  25(16.34) 9(5.88)
The origin of life on Earth occurred about simultaneously, with very few deviations. 043 73(47.71) 63(41.18) 17(11.11)
The hypothesis of evolution has scientific validity. 0,68 85(55.56) 42(2745) 26(16.99)
Human Evolution(Mean+SD=18,0588+4,25385)
I believe that ancestor species gave rise to new species 0,60 93(60.78)  27(17.65) 33(21.57)
In my opinion, the fossil data used by scientists to back up evolutionary theory is flimsy and 0,77 89(58.17 39(25.49) 25(16.34)
unconvincing.
I believe that the notion that creatures gradually change into new species is supported by the 0,73 70(45.75) 55(35.95) 28(18.30)
abundance of fossils discovered all over the planet.
All complex organisms, in my opinion, descended from single-celled ones 082 49(32.02) 32(20.92) 72(47.06)
I believe that numerous tiny changes that take place over comparatively lengthy periods of time 0,58 74(48.37) 44(28.76) 35(22.88)
result in the evolution of new species.
The idea that one type of organism evolved from a separate ancestral form is, in my opinion, not 0,65 88(57.52) 33(21.57) 32(20.92)
well supported by observable data.
I believe that over time, organism variety and morphologies have undergone significant alteration. 0,77 58(37.91) 47(30.72) 48(31.37)
All living things, in my opinion, descended from a single common progenitor. 0,24 91(59.48) 45(29.41) 17(11.11)
Macro Evolution(Mean+SD=188301+4,60662)
I believe that because organisms are fully adapted to their natural habitats in their current state, 0,73 74(48.37) 50(32.68) 29(18.95)
they will not continue to change.
All biological groups, in my opinion, will keep evolving. -0,05 59(38.56) 56(36.60) 38(24.83)
In my opinion, there are several instances of organisms going through evolutionary changes within 0,74 101(66.01) 38(24.84) 14(9.15)
their species (e.g., antibiotic resistance in bacteria and the creation of new strains of the flu virus).
I believe that species do not change since they were made to be exactly matched to their 0,74 73(47.71) 57(37.25) 23(15.03)
surroundings.
I reject the notion that an organism’s species will gradually acquire new characteristics. 0,67 100(65.36)  40(26.14) 13(8.50)
It seems to me that the hypothesis explaining how changes within a species can occur is well sup- 0,14 67(43.79) 59(38.56) 27(17.65)
ported by observable data.
According to me, species are precisely the same today as they have always been. 0,71 98(64.05) 37(24.18) 18(11.76)
I believe that the theory of evolution, which explains how changes in a species evolve over time,is 0,58 54(35.29) 41(26.79) 48(37.91)

overwhelmingly supported by evidence.
Micro Evolution(Mean+SD=19,7255+4,09145)

I believe that because organisms are fully adapted to their natural habitats in their current state, 0,08 72(47.05) 56(36.60) 25(16.34)
they will not continue to change.

All biological groups, in my opinion, will keep evolving. 0,75 89(58.17) 40(26.14)  24(15.69)
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Table 1 (continued)
Reason for acceptance Factor Profile of acceptance

loading  High Middle  Low
I believe there are many examples of organisms that have experienced evolutionary changes with- 0,65 97(63.40) 48(31.37) 8(5.22)
in their species (e.g., the emergence of new flu virus strains and antibiotic resistance in bacteria).
I believe that species do not change since they were made to be exactly matched to their 0,04 71(46.40) 51(33.33) 31(20.26)
surroundings.
I reject the notion that an organism's species will gradually acquire new characteristics. 0,16 59(38.56) 55(35.95) 39(25.49)
It seems to me that the hypothesis explaining how changes within a species can occur is well sup- 0,85 106(69.28) 37(24.18) 10(6.53)
ported by observable data.
According to me, species are precisely the same today as they have always been. 0,22 79(51.63) 52(33.98) 22(14.38)
I believe that the theory of evolution, which explains how changes in a species evolve over time,is 0,69 99(64.70) 38(24.83) 16(10.45)

overwhelmingly supported by the available data.

.
-
/

-

Chi-Square=22.84, df=15, P-value=0.08758, RMSEA=0.05§

a

Item 29 \

/- — AN
o -1 A

S gl 7
3 ./ \-

. Iten 37

0.110€4, RMSEA=0.083

C

Fig. 2 CFA for (a) human evolution, (b) macro evolution and (c) micro evolution

However, research on human evolution yielded differ-
ent results. The research findings revealed an even distri-
bution of scores among the three types of profiles, with
no single profile showing a dominant result. For example,
the study’s findings on the human construct showed a
high profile with a score of 60.78% for the item " I believe
that ancestor species gave rise to new species.” For a low
profile, the results of the study also showed a high score
of 47.06% for the item “All complex organisms, in my
opinion, descended from single-celled ones”

Typology of engagement

The open-ended question results showed that Muslim
Indonesian prospective biology teachers have good sci-
entific knowledge about the theory of evolution. The fol-
lowing interview excerpts demonstrate this finding.

Question: What do you think is the origin of life on
Earth?
Answer: The answer is that throughout millions of years,
humans evolved from less sophisticated forms of life.

The results also showed that Muslim Indonesian
prospective biology teachers have good theological

knowledge. The responses of Muslim Indonesian pro-
spective biology teachers, when asked about the recogni-
tion of theological positions, supported this statement.

Question: Are there any alternative theories as to how
life on Earth came to be? If so, could you kindly elaborate?
Answer: According to the Qur’an Allah SWT created the
heavens, the earth, and everything in them, including liv-
ing things.

Question: Which of the following explanations best fits
your theory on how humans originated?

Answer: God essentially created humans in their current
form.

As previously explained, the description of the typol-
ogy in the theory of evolution refers to four dimen-
sions: foundation of knowledge, tolerance of uncertainty,
open-mindedness, and nature of science-religion rela-
tionships. The four dimensions are associated with four
types of engagement: resistors, confused, reconciled, and
explorers. Figure 3 describes the dimension analysis and
engagement typology. The following section describes
the results of the typology mapping.
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Fig. 3 The type of interaction that Muslim Indonesian aspiring biology instructors have with the idea of evolution (Co= confused; unsure about which to
believe based on evidence, or not previously explored; Ex=explorer; freely discuss the subject; Rc=reconciled; take into account both religious convic-
tions and scientific data; and Rs=resistors; decline to discuss a certain idea, typically the scientific data)

Foundation of knowoledge

Figure 3 revealed that the majority of Muslim Indone-
sian prospective biology teachers fell into the recon-
ciliation category, with resistors and explorers following
closely behind. The study’s findings revealed that none
of the Muslim Indonesian prospective biology teachers
were confused. In this dimension, the typology of Mus-
lim Indonesian prospective biology teachers was in the
middle position, or between fact and belief. These results
indicated that Muslim Indonesian prospective biol-
ogy teachers have the same strong beliefs and scientific
knowledge.

Tolerance of uncertainty

Figure 3 shows that a higher number of Muslim Indone-
sian prospective biology teachers chose the resolution.
Resistance and reconciliation were the types of engage-
ments chosen. This finding showed that the explorer was
accepting discomfort. The type of confused still remains
in the center of the figure because there are Muslim Indo-
nesian prospective biology teachers who do not choose
the confused. These results indicated that Muslim Indo-
nesian prospective biology teachers had more tolerance
for the problems of religion and science, in addition to
using scientific facts.

Open-mindedness

Figure 3 showed that more Muslim Indonesian prospec-
tive biology teachers chose recocilitation, and this type
was more uncomfortable. We also found the same result
among resistors and explorers. However, the confusion
stemmed from the fact that Muslim Indonesian prospec-
tive biology teachers did not select this particular type.
These results indicated that Muslim Indonesian prospec-
tive biology teachers were open-minded about the issues
of religion and science. This finding also suggests that
Muslim Indonesian prospective biology teachers were
open-minded about the issues of religion and science.

Nature of science/religion relationships
Figure 3 showed that more Muslim Indonesian prospec-
tive biology teachers chose reconstitution, exploration,
and resistance. The three types led to harmony. This find-
ing suggested that there was no doubt in this dimension.
This finding also indicated that Muslim Indonesian pro-
spective biology teachers applied religion and science in
harmony.

Some snippets of research findings on the typology of
engagement are described in the following sections:

Reconciled; respect both scientific findings and religious
convictions

According to research findings, Muslim Indone-
sian prospective biology teachers already have some
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accommodation between their religious views and sci-
entific views, allowing them to accept science and reli-
gion. The following excerpts from interviews support this
finding.

In Islam, early life emerged, starting with the cre-
ation of the Prophet Adam and his partner Eve,
who later had offspring in pairs. However, scientific
knowledge estimates the formation of early life on
Earth approximately 4.54 billion years ago. This
began with the collision of the outer space planets,
which later formed the earth today. On the other
hand, when developments occur on Earth, they are
also inseparable from the continuing biological and
geological changes on this planet. With continued
shifts and movements, the early earth creatures
grew. Estimates suggest that single-celled organisms
dominated the early life of pregnant women. Then,
continuing to experience development and adjust-
ment to life on earth contributed to the emergence
of multi-celled organisms. In theory, we refer to this
process as evolution because it leads to the extinc-
tion of the previous creature and its replacement by
the next creature or organism. (Student NAA)

Resistors; reject one idea, which is typically scientific data

In this section, Muslim Indonesian prospective biology
teachers have an appreciation of belief-based knowledge
over facts. This finding revealed their belief in the irrec-
oncilability of scientific and religious perspectives. This is
evident from the following interview excerpts:

The first life on earth is known to date back more
than 3.5 billion years. Tiny microbes, living under-
water in a world drastically different from today,
formed this early life. Life on earth emerged dur-
ing the Proterozoic era. In the Proterozoic era, life
began to develop from single-celled organisms into
multi-celled organisms, namely eukaryotic and pro-
karyotic. The evolution of living things, which have
existed since ancient times, led to the emergence of
the first life. These organisms continue to grow and
undergo natural selection, ultimately creating the
life we know today. (Student NFR)

The two interview snippets showed that Muslim Indo-
nesian prospective biology teachers have a resistor-type
engagement with science. These findings indicated that
Muslim Indonesian prospective biology teachers have
good scientific knowledge. The religion section yielded
similar results. Muslim Indonesian prospective biol-
ogy teachers also have good religious knowledge. The
study’s findings also revealed that Muslim Indonesian
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prospective biology teachers are also a type of resistor
engagement religion. The following interview results fur-
ther support this finding:

The prophet Adam, who Allah SWT expelled from
Eve for breaking Allah’s prohibition by eating the
khuldi fruit, was the first life on earth. (Student
MAM)

In my opinion, life first appeared on earth because of
the creation by Allah SW'T, which is in accordance
with the basis of Islamic law, namely the Quran and
Sunnah, where the Quran has explained how Allah
created humans from soil and previously humans
came from heaven. Then Allah sent down to earth to
be the Caliph and leader of all the worlds. (Student
MK)

Confused; undecided between evidence and belief, or never
given any thought before

Interesting results have been found in this aspect, where
the research results showed that Muslim Indonesian pro-
spective biology teachers do not hesitate to make their
choice, whether to choose belief or scientific evidence in
science. They are so sure of the choices they have made
that they have no doubts about the theory of evolution or
the truth of religion.

Explorer; openly engage with topic

The explorer is the part that accepts the challenge of uni-
fying the viewpoints between religion and science. The
results showed that in this section, Muslim Indonesian
prospective biology teachers chose science and religion to
be harmonious and avoided both competing. The results
of this study indicate that Muslim Indonesian prospective
biology teachers are willing to be openly involved with
the topic and are flexible in their views. The following
findings from the interviews confirm these results:

At the creation of man, I was firmly convinced that
the first man was Adam. But for other living things,
I am more inclined to believe in the theory of evolu-
tion. (Student ADS)

I believe that the power of Allah SWT appeared
on earth in the first life. The source, I believe, is the
story of the prophet Adam. Which Allah sent down
to earth. And when the prophet Adam came down
to earth, Allah had provided plants and animals on
earth. (Student AA)
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Discussion

The study’s conclusions showed that Table 1’s factor load-
ing score was higher than 0.1. According to this result, if
the coefficient for CFA is higher than a score of 0.1, it is
deemed satisfactory and satisfies the requirements (Suhr
2018). Moreover, according to Suhr (2018), CFA charac-
terises the amount of constructions and structural vari-
ables that define a step’s content or meaning as well as the
simplification of associated phases. A Cronbach’s alpha
score of more than 0.00 is seen in Table S3. Because high
alpha values restrict the reliability of the research instru-
ment, the authors employ Cronbach’s alpha as a reliabil-
ity test for two reasons: (a) they utilise it as a statistic to
demonstrate the building or adaption of tests and scales
for research projects, and (b) high alpha scores pro-
vide evidence which is limited from the reliability of the
research instrument (Taber, 2018). These justifications
allow us to draw the conclusion that the acceptance and
typology instruments employed in this investigation are
legitimate and trustworthy, indicating their suitability for
use in additional research or data gathering.

These results demonstrated that the idea of evolution
is widely accepted among Muslim Indonesian aspiring
biology instructors. This outcome is consistent with pre-
vious studies. The study’s findings indicated a connec-
tion. between a rise in support for microevolution and
a decline in support for macroevolution and the evolu-
tion of humans (Rachmatullah et al. 2018). This finding,
however, differs from those of earlier research, which
explained why students in Muslim nations around the
world, including Turkey (Deniz et al. 2008), Egypt and
Lebanon (BouJaoude et al. 2011), and even Pakistan,
where the rejection rate is extremely high (Yousuf and
Nadeem 2011), reject the idea that evolution is true.

This study revealed varying results regarding human
creation, with Muslim Indonesian prospective biol-
ogy teachers exhibiting a low profile in this area. Mus-
lim Indonesian prospective biology teachers argue that
human creation still refers to and is based on creation
that comes from the al-Quran. The results of in-depth
interviews also confirmed this conclusion. The results of
the typology of engagement with the theory of evolution
demonstrate that Muslim Indonesian prospective biology
instructors accept the theory of evolution’s existence and
all of its supporting evidence, with the exception of the
question of human creation. Furthermore, they do not
perceive a clash between religion and the theory of evo-
lution. Further investigation revealed the same results.
While the Indonesian academics in this sample gener-
ally believed that evolution and religion could coexist,
the survey made clear that creationism was acceptable
by pre-service biology instructors and biology educa-
tion professors who were not familiar with the concept
of evolution through natural selection. Rather, they think
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that religion and evolution should be categorised in an
effort to find harmony (Aini et al. 2020).

Furthermore, the results of subsequent research by
Rachmatullah et al. (2022) align with these findings. The
results of the study showed that there are a number of
obstacles that instructors frequently encounter when
attempting to teach the theory of evolution, including
internal conflicts that arise between the theory and the
teachers’ own religious beliefs. Teachers oppose human
evolution, yet they are compelled by the national cur-
riculum to teach it, and they see this as a sign of their
accountability. They modified their personal objectives
to teaching evolution, such as assisting pupils in appre-
ciating human thought processes, in order to resolve
the tension between evolutionary theory and religious
convictions. Teachers in Islamic institutions, in particu-
lar, feel that teaching evolution should include bolster-
ing pupils’ religious convictions. The study supports
these findings. During the in-depth interview for this
study, Muslim Indonesian prospective biology teach-
ers also revealed this information. Muslim Indonesian
prospective biology teachers do not compromise with
the theory of human creation. They contend that Allah
SWT alone created humans and that the theory of evolu-
tion does not include them. However, when it comes to
other creatures, Muslim Indonesian prospective biology
teachers demonstrate a willingness to compromise and
accept the evidence of evolution. The level of religiosity
among Muslim Indonesian prospective biology teachers,
which has a good profile, closely relates to and supports
research findings on the profile of religiosity.

This finding shows that there is a harmonious interac-
tion between religion and science. The findings of this
study on typology of engagement showed that (a) Muslim
Indonesian prospective biology teachers have a dominant
type of reconciliation in all four dimensions of typol-
ogy of engagement; (b) Muslim Indonesian prospective
biology teachers do not have type confusion in all four
dimensions of typology of engagement; and (c) Muslim
Indonesian prospective biology teachers have few types
of explorers and resistors. The significance of these find-
ings is that (a) Muslim Indonesian prospective biology
teachers have strong religious beliefs and good knowl-
edge of the theory of evolution; (b) Muslim Indonesian
prospective biology teachers tend to be tolerant of sci-
entific issues, especially the theory of evolution; and (c)
Muslim Indonesian prospective biology teachers tend to
choose to seek and find the latest facts from the devel-
opment of science and religion. Therefore, the research
results indicate that Muslim Indonesian prospective biol-
ogy teachers either moderately accept the theory of evo-
lution or accept specific facts.

Silva et al. (2021) claim that cretinism’s ideology has
influenced biology teachers’ perspectives and mindsets
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all over the world. The outcome of this study was fur-
ther improved by a more thorough examination of the
elements that support the hypothesis of evolution. This
result emphasises the significance of the interaction
between social (society religiosity) and psychological
(personal commitment, for example) aspects. For educa-
tors, these two elements led to evolutionary reluctance,
difficulties, and a path ahead (Newall and Reiss 2023).
For the future, the research considers prospective biology
teachers’ need for reconciliation prior to fully embracing
the teaching of evolution (Scharmann 2018).

Conclusion

The findings of the study on the views and typology of
the theory of evolution among Muslim Indonesian pro-
spective biology teachers indicate that this theory is
widely accepted by these educators. With the exception
of accepting the idea of human creation, Muslim Indo-
nesian prospective biology teachers had a high approval
profile for the theory of evolution. Prospective biology
professors from Muslim Indonesia are not well-known.
The typology of engagement profile of Muslim Indone-
sian prospective biology instructors, when compared
to the theory of evolution, indicates that most of them
are reconcilers in all four engagement aspects. There
are only a few different kinds of resistors and explorers
among them, and they are not confused in any of these
dimensions.

In terms of implementation, the research’s findings also
provide proof that integrative education in Indonesia’s
Islamic universities contributes to the development of a
new, peaceful, and tolerant scientific worldview. These
results demonstrated a greater preference and application
of integration, shedding light on the interplay between
science, religion, and education, particularly in the con-
text of learning at Islamic universities in Indonesia. Fur-
thermore, the results of this study support theories about
the interrelationship between religious science and learn-
ing. One such theory is the reconciliatory interdepen-
dence theory of Stenmark, which holds that science and
religion can coexist when linked with education (Bigliardi
2014), as well as the concepts of dialogue and integration
(Barbour 1990).

Prospective biology teachers from Muslim Indonesia
accept the theory of evolution as a potential influence
on science education, aiming to foster a harmonious
relationship between science and religion in educational
environments. Muslim Indonesian prospective biology
teachers argue that human creation still refers to and is
based on creation that comes from the al-Quran. The
findings of the typology of engagement with the theory
of evolution have indicated that Muslim Indonesian
prospective biology teachers accept the existence of the
theory of evolution with all its evidence and that there is
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no conflict between the theory of evolution and religion,
but not on the aspect of human creation. Future research
could enhance the understanding of the interrelation-
ships between the theory of evolution and Islamic law
contexts in education, thereby providing comprehensive
insights into the interplay between science, religion, and
educational practices. Furthermore, the interrelationship
of science, religion, and education can be investigated
using a learning model to improve the performance of
Muslim Indonesian prospective biology teachers.
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