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The primary objective of this study is to explore the relationship between religiosity and the acceptance of the
theory of evolution (ToE) among Greek primary school teachers. A total of 282 in-service primary teachers
participated by completing a questionnaire including two scales: the measure of acceptance of the theory of
evolution (MATE) and the religiosity scale. Exploratory factor analysis revealed two distinct constructs:
religiosity and acceptance of the ToE. The findings indicate a significant negative correlation between these two
variables. Specifically, teachers with higher levels of religiosity tend to demonstrate lower acceptance of
evolutionary theory, whereas those with lower religiosity are more inclined to embrace it. Notably, while most
teachers (66.31%) exhibited high to very high acceptance of evolution, a substantial minority (33.69%) expressed
moderate to very low acceptance, underscoring persistent attitudinal divides. These findings have important
implications for science education in Greece, where addressing the influence of teachers’ religious beliefs is

crucial to supporting the effective teaching of evolution in the classroom.
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INTRODUCTION

Scientific literacy is a multifaceted concept encompassing
key elements such as scientific reasoning, problem-solving
skills, and the ability to generate creative and innovative ideas
(Costa et al., 2021). Hence, such a framework empowers people
to espouse sophisticated attitudes in their life course (Tuttle et
al., 2023). Research has shown that young children’s early
science involvement can help them to develop scientific
literacy and argumentation skills while, for instance, exploring
evolutionary concepts such as adaptation and speciation and
recognizing shared patterns of multiple organisms and life
processes (Chanet & Lusignan, 2008; Nadelson et al., 2009).

Given that primary education lays the groundwork for
future learning, primary teachers play a pivotal role in shaping
how scientific theories are introduced. If educators hold
reservations or misconceptions about theory of evolution
(ToE), they may limit its classroom presence, thereby
narrowing students’ exposure to critical scientific frameworks
(Griffith & Brem, 2004; Berkman & Plutzer, 2010). Teachers’
scientific understanding and personal beliefs are thus central
to promoting-or impeding-evolution instruction (Athanasiou
& Stasinakis, 2016; Karatas, 2019).

International research has explored how religiosity affects
evolution education, especially in contexts influenced by
Protestant and Catholic traditions (Aini et al., 2024; Barnes et
al., 2017; Kuschmierz et al., 2020). However, there is limited
research examining Orthodox Christian settings—such as
Greece-where religious and cultural norms may present
unique challenges to science teaching (Charles & Clement,
2018; Pew Research Center, 2018a). Also, most of the relevant
studies explore views of either pre-service or in-service
teachers of secondary education, failing to explore
perspectives of in-service primary school teachers (Athanasiou
& Stasinakis, 2016; Barumen et al., 2024; Cofré et al., 2017;
Deniz et al., 2007; Glaze et al., 2015; Govender, 2017; Rutledge
& Mitchell, 2002; Schulteis, 2010). Hence, this study attempts
to fill an observed void in contemporary academic discourse
about the intersection of science education and religion in
Greece by exploring the relationship between the acceptance
of ToE and religiosity among primary school teachers and to
further understand whether these religious attitudes or other
demographics (like gender) influence their scientific beliefs.

Copyright © 2026 by Author/s and Licensed by Modestum DOO, Serbia. This is an open access article distributed under the Creative Commons Attribution License which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.


https://www.ijese.com/
mailto:gstylos@uoi.gr
https://doi.org/10.29333/ijese/17806
https://orcid.org/0000-0001-8036-8427
https://orcid.org/0009-0009-8650-3509
https://orcid.org/0000-0001-8885-2483
https://orcid.org/0000-0003-2827-4604
https://orcid.org/0000-0003-1548-0134

2/16

Stylos et al. / Interdisciplinary Journal of Environmental and Science Education, 22(1), e2608

LITERATURE REVIEW

Theories of Evolution and Their Importance in Education
What is evolution?

The American Institute of Biological Sciences argues that
ToE is the only theory that explains living entities’ origins,
evolution, and diversity (Sloane et al., 2023). It is regarded as
one of the most preeminent intellectual achievements in
modern thought, enumerated alongside other colossal
scientific breakthroughs, such as the theory of relativity or
calculus (Ruse & Travis, 2009; Urry et al., 2020). According to
Charles Darwin, species evolve across time through natural
selection, influenced by diversity, heredity, and differential
reproductive success (Cabej, 2011). Throughout this process,
every hereditary aspect of an organism-whether related to
anatomy or behavior—that exhibits the potential of influencing
the organism’s fitness compared to other individuals of its
kind tends to show signs of increased prevalence in future
generations in the same population (Fleagle, 2013). An
organism’s traits that offer the ability to maximize its
biological fitness under certain environmental conditions will
radiate across its population and will be in action as adaptive
traits of prospective descendants (Smelser & Baltes, 2001).

Understanding vs. accepting

Given that teachers’ beliefs can influence their willingness
to teach evolution, it is important to clarify a key conceptual
distinction that underpins much of this discussion. In this
context, understanding refers to a cognitive grasp of
mechanisms such as natural selection and genetic variation,
while acceptance reflects the endorsement of this theory as a
valid scientific explanation (Aini et al., 2024). Whereas
understanding is grounded in scientific knowledge, acceptance
is often shaped by religious or cultural beliefs (Nadelson &
Sinatra, 2009). Research shows these constructs do not always
align as individuals may understand evolution yet still reject it
due to worldview conflicts (Nadelson & Sinatra, 2009; Smith,
2010).

Teaching evolution in school contexts

In his influential essay entitled “Nothing in biology makes
sense except in the light of evolution,” Dobzhansky (1973)
claims that evolution is the core process behind diversity and
unity of life. This is possible due to elucidating the established
connections between anatomy, ecology, and genetics
(Dobzhansky, 1973). Hence, the comprehension and
acceptance of this theory are of paramount importance
because it explains the way species survive and adapt to their
environment while explicating biological differences and
adaptive changes observed in natural environments, which can
be employed in various scientific fields (Hanisch & Elrdosh,
2020). This exploitation can be valuable in cases of handling
worldwide problems (i.e., sustainability issues, wildlife
preservation, and global climate change) and provide key
insights to research efforts for incurable diseases (i.e., cancer)
since their growth patterns follow the footsteps of
evolutionary mechanisms that have sculpted the natural world
(Kreher & McManus, 2023).

Since ToE has a substantial impact on the world, delivering
its concepts in the classroom trenches is an indispensable
course of action (Barnes et al., 2021). However, an immense
amount of the population, even many of those engaged in
postsecondary science education, lack a fundamental
understanding of ToE (Gregory, 2009). Challenges of teaching
ToE is a threefold issue that pertains to

(a) comprehending the interconnections among cognitive,
religious, epistemological, and affective factors
regarding public’s views on ToE,

(b) devising, enacting, and evaluating relevant curriculum
practices that will reflect current understanding on the
matter, and

(c) mitigating negative views on ToE (Nehm & Schonfeld,
2007).

The first challenge is establishing connections between
concepts across various subjects as it fosters a more holistic
approach to comprehending complex themes (Greenwood,
2013; Méard & Klausen, 2023). Yet, the integration of this
concept across the curriculum requires a wide range of content
knowledge, which can be enhanced by implementing relevant
modules in pre-service teachers’ studies (Hanisch & Eirdosh,
2023; Siani & Yarden, 2021).

The second challenge is to create teaching strategies about
ToE that can enhance curiosity, through early introduction,
active learning, and interdisciplinary connections while
nurturing a deeper understanding of science (Nadelson et al.,
2009). Such an approach can spark young students’ interest in
scientific inquiry as they are becoming increasingly competent
in recognizing and exploring patterns while making complex
themes more enjoyable and accessible, ipso facto, fueling
interest and curiosity regarding the subject at hand (Martinez-
Agiiero & Hernandez, 2023). Furthermore, students’ curiosity
is enhanced through interdisciplinary engagement, as they can
connect various fields (geology, biology, public health, and
beyond) and, thus, discover the relevance of ToE in diverse
contexts of everyday life (Hanisch & Elrdosh, 2020). All the
above can be carried out effectively after exploring teacher’s
views on ToE (Tuttle et al., 2023).

A third persistent challenge in evolution education—closely
tied to both curriculum design and teacher preparedness—is
the prevalence of misconceptions. These misconceptions,
along with the cognitive and sociocultural factors that sustain
them, are addressed later.

Educational community perspectives on evolution

Since evolution is considered the substructure of science
and modern biology, investigating related attitudes and
perceptions of students and teachers can influence the need to
promote scientific education in schools while developing
suitable educational programs (Tuttle et al.,, 2023).
Comprehending and accepting ToE is a key aspect of teaching
this matter effectively (Akyol et al., 2012). However, teachers
hesitate to impart ToE within schools (Bertka et al., 2019;
Rutledge & Mitchell, 2002; Tolman et al., 2021). This
reluctance stems from potential conflicts associated with such
topics, contradictions with the religious beliefs of students, as
well as counterarguments with their perspectives and the
challenges teachers may face in their attempt to navigate
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through such situations effectively (Barnes et al., 2017;
Brownell et al., 2013; Southerland & Scharmann, 2013). Many
teachers believe that ToE is too controversial/sensitive for
classroom discussions and may lead to broader conflict and
polarized views (Newall & Reiss, 2023; Reiss, 2019). However,
Reiss (2019) argues that ToE-as a well-established theory-
cannot be deemed as controversial as it stands alongside other
groundbreaking scientific theories (i.e., quantum dynamics,
plate tectonics, and periodic table). Thus, recognizing and
understanding students’ concerns about ToE while developing
proper learning material could reduce students’ perceived
conflict between religion and ToE, decreasing tension and
enhancing comprehension of historical and modern views of
the matter’s cultural context (Bertka et al., 2019).

When pre-service teachers gain widened knowledge of the
matter through university courses related to ToE, they display
higher acceptance rates than those who have not taken such
courses (Karatas, 2019; Kreher & McManus, 2023). Ipso facto,
limited knowledge relevant to ToE may lead to a dogmatic
rejection or a simplification of the matter’s complexity,
labeling it solely as a “change” (Karatas, 2019).

In Serbia, Stanisavljevic et al. (2013) compared
comprehension and acceptance of ToE among kindergarten
and primary school teachers, biology, physics, and chemistry.
Stanisavljevic et al. (2013) discovered that biology teachers
show higher comprehension and acceptance of this theory
compared to other teachers’ categories. Stanisavljevic et al.
(2013) also found a positive correlation between the factors of
comprehension and acceptance in all teacher categories. In
another study surveying 552 high school biology teachers,
Rutledge and Mitchell (2002) found that 43% of the
participants avoided or mentioned evolution only briefly in
their biology classes due to a lack of understanding or religious
beliefs. Similarly, Nehm and Schonfeld (2002) highlight that
even teachers with bachelor’s degrees in biology may still have
relevant misconceptions, which can be dismantled through
targeted and well-developed interventions. Other findings
highlight the need for professional development programs in
the area, as many educators do not feel competent enough to
teach ToE or do not see how this concept can be embodied as
an important aspect of the curriculum (Lucero et al., 2019;
Nedelson & Nedelson, 2009; Nadelson & Sinatra, 2009).

Additionally, a study in Turkey among in-service biology
and science teachers in primary and secondary schools
revealed that even though they acknowledge the need for
teaching ToE, they often find it difficult to accept the validity
of this theory, potentially affecting their ability to teach this
topic effectively (Tekkaya et al., 2012). Schulteis (2010) reports
that most US biology teachers in private high schools bring
evolutionary concepts into the classroom. However, a
considerable number (59.2%) believe that scientific evidence
does not corroborate relevant concepts. Barumen et al. (2024)
also explored perceptions of ToE among private high school
biology teachers, revealing their tendency to have lower
acceptance of ToE compared to their public-school
counterparts. One interesting finding of this study is that
teachers in both sectors have lower acceptance rates of the
validity of ToE concerning the other four major scientific
theories (Barumen et al., 2024).

In Greece, Athanasiou and Papadopoulou (2015) compared
studies investigating acceptance factors of ToE among Greek
and Turkish university students aspiring to become teachers.
They found that both studies correlate with comprehension
factors and ToE acceptance (Athanasiou & Papadopoulou,
2015). Furthermore, geologists teaching natural sciences in
middle and high school have higher acceptance rates
(Athanasiou & Papadopoulou, 2015). According to other data,
this finding highlights that geological knowledge provides
compelling evidence that fosters the comprehension and
acceptance of ToE among teachers and students (Athanasiou
etal., 2016). Mantelas and Mavrikaki (2020) found that biology
university students (and future middle and high school
teachers) display high acceptance rates of the respective
theory, higher than those of equivalent samples in the USA and
Turkey. Moreover, the findings of this study show that
attending a semester course related to evolutionary biology
seems to affect the acceptance of ToE (Mantelas & Mavrikaki,
2020). Having explored theoretical, instructional, and
attitudinal dimensions of evolution education, the next
section turns into a major obstacle in classroom practice:
widespread misconceptions and public scepticism.

Misconceptions and Controversies in Evolution
Education

A key challenge in evolution education involves addressing
persistent misconceptions and negative perceptions
surrounding the theory. Despite the countless ways science
spans everyday life, a remarkable section of the population
voices its skepticism and doubts about widely accepted
scientific theories. It even rejects scientifically proven facts
like the safety of vaccines, anthropogenic causes of climate
change, invasive species, Big Bang theory, or ToE (Borgerding
& Dagestan, 2018; Christonasis et al., 2023). This scepticism
partly emerges from the human’s conditioned tendency to
favor intuitive theories, an assortment of ingrained causal laws
and concepts that people embrace to understand, interpret,
and predict specific phenomena they experience (Mahr &
Csibra, 2021). These theories suggest that they help people
navigate life, yet they fail to align with scientific concepts and
can lead to misconceptions (Coley & Tanner, 2012; Kelemen,
2019; Vosniadou, 2019).

In a recent systematic review examining 56 studies
conducted in 29 European countries during 2010-2020,
Kuschmierz et al. (2020) concluded that the power that lies
within misconceptions is omnipresent throughout every
educational level. Hence, when teachers avoid bringing
evolutionary concepts into primary school classrooms, they
fail to confront intuitive and deep-rooted misconceptions,
thus affecting later students’ ability to understand relevant
knowledge thoroughly, leading to a superficial comprehension
of ToE (Prinou et al.,, 2011). Furthermore, education
policymakers often underestimate the cognitive capabilities of
young children. Research has shown that even 9-year-old
students can cognitively grasp the notion of evolution and
natural selection successfully (Kenyon et al., 2019). Even
kindergarten students can have accurate ideas about certain
evolutionary concepts, such as variation, with few already
manifesting relevant advanced ideas (Adler et al., 2024).
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In Greek primary schools, students are familiar only with
specific ToE concepts, such as the adaptive ability of plants
and animals in their habitats (Prinou et al., 2011; Stasinakis &
Kampourakis, 2018). In secondary education, the coverage of
ToE is still greatly limited in matters of available teaching time
(Stasinakis & Kampourakis, 2018). Also, introducing ToE in
secondary education is deemed a belated procedure because at
that time it is already late for students to acquire a coherent
conceptual understanding of the matter (Kelemen, 2019).
Further to this, researchers have pointed out that scientific
misconceptions are shaped during early school years, between
5-7 years of age (Adler et al., 2024; Kelemen, 2019; Potvin &
Cyr, 2017; Smolleck & Hershberger, 2011). During this period,
children develop their first cognitive structures through
everyday interactions and intuitive interpretations, often
opposed directly to scientific explanations (Vosniadou, 2019;
Vosniadou & Brewer, 1992). In the absence of ToE from
primary school curricula, those misconceptions can be
solidified and carried through secondary and upper education
levels despite the presence of a more sophisticated level of
scientific expertise (Carey, 1985; Foster, 2012; Kelemen, 2019;
Potvin & Cyr, 2017; Vosniadou, 2019); even after the
introduction of teaching scientifically proven facts that
contradict them (Posner et al., 1982).

To address these persistent misconceptions, contemporary
evolution education frameworks offer valuable insights. For
example, the conceptual ecology model emphasizes how
individuals’ acceptance of evolution is shaped by an
interconnected web of prior knowledge, personal beliefs, and
sociocultural influences (Athanasiou et al.,, 2016).
Additionally, models of conceptual change and cognitive
reconstruction highlight the motivational and epistemic
challenges learners face when replacing intuitive ideas with
scientifically accurate ones (Sinatra & Mason, 2013).
Embedding these frameworks into evolution education can
help explain why misconceptions persist and inform more
effective strategies for promoting conceptual understanding.

Additionally, gender has been identified as a contributing
sociocultural factor in shaping misconceptions and attitudes
toward evolution. Research indicates that women, particularly
within religious contexts, tend to exhibit lower acceptance
rates of evolution compared to men (Grofsschedl et al., 2014;
Kim & Nehm, 2010; Peker et al., 2010). Although this gender
gap has narrowed over the last three decades (Miller et al.,
2021), such differences suggest that cultural narratives,
identity development, and epistemic trust may influence how
individuals process and respond to scientific explanations
(Baker, 2013; Nadelson et al., 2014). Understanding how
gender intersects with other sociocultural variables can
provide additional insight into the persistence of evolution-
related misconceptions and inform more inclusive educational
interventions.

Religiosity and Evolution Acceptance
Religiosity and education

The relationship between ToE and religious beliefs has
been a long-standing subject of significant dispute. The
research argues that students’ perceived conflict between ToE
and religion is a robust predictor of their acceptance of the said
theory, even stronger than religiosity (Barnes et al., 2021;

Glaze et al., 2015). Other findings suggest that religiosity and
specific religious denominations are critical factors in
fathoming individuals’ attitudes toward ToE (Gutowski et al.,
2023).

Although defining religion has been challenging among
scholars, it is perceived as an assemblage of beliefs and
respective practices (Casey, 2021). At this point, three relevant
terms require further explanation: religious beliefs, affiliation,
and religiosity. First, religious beliefs have two main
characteristics; on the one hand, they are defined by a strong
faith  in  superior entities—impersonal forces or
anthropomorphic gods—and their interactions with humans.
On the other hand, such beliefs involve a strict moral code
regarding hierarchical structures and divine principles
(Engstrom & Laurin, 2020). Second, religious affiliation is
one’s membership or connection to a specific organized
religious community or group, thus, one’s religious identity,
encompassing religious traditions and/or denomination
(Campbell, 2005). Third, religiosity refers to one’s inclination
to affiliate with varying religious beliefs and commitment to
corresponding principles and activities (Ellis et al., 2019). In
educational settings, religiosity is considered a salient identity
trait leading to religious practice engagement, potentially
influencing perceptions of the scientific explanations behind
aspects of everyday life (Barnes et al., 2017; McPhetres &
Zuckerman, 2018). Stated otherwise, religiosity pertains to the
depths of personal faith and its influence on daily life (Ellis et
al., 2019; Jensen et al., 2019).

Research has shown that higher levels of religiosity are
connected to a likelihood of perceived conflict between
religious faith and ToE (Barnes et al., 2022). Studies on
teachers and students from diverse religious settings expose a
typical association between higher levels of religiosity and
lower acceptance rates of ToE, even in understanding
evolutionary concepts (Aini et al.,, 2024). Furthermore,
research has revealed that higher rates of religiosity, whether
evaluated as overall devotion to religious practices, biblical
literalism, or church attendance, are broadly linked with lower
rates of acceptance of ToE (Baker, 2013; Barone et al., 2014;
Colburn & Henriques, 2006; Hill, 2014; Manwaring et al.,
2018).

Religious contexts and cross-cultural perspectives on
evolution acceptance

Numerous studies highlight how religious tradition and
cultural context influence perceptions of evolution education.
In the USA, Evangelical Christian beliefs have been strongly
associated with resistance to teaching evolution in schools
(Aini et al., 2024; Barnes et al., 2017; Berkman & Plutzer, 2010;
Borgerding & Dagistan, 2018). Similar patterns have been
observed in European countries, where religious affiliation and
church attendance correlate with lower acceptance of
evolution (Gutowski et al., 2023; Newall & Reiss, 2023;
Konnemann et al., 2018; Kuschmierz et al., 2020). In Islamic-
majority societies across South Asia and the Middle East,
religious teachings often conflict with evolutionary theory,
presenting further instructional and ideological challenges
(Dagher & Boujaoude, 1997; Deniz et al., 2017; Karatasg, 2019;
Tekkaya et al., 2012). Despite these developments, limited
scholarly attention has been directed toward Orthodox
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Christian contexts. This represents a significant gap, as the
theological and cultural dimensions of Orthodoxy-such as
those found in Greece—may exert unique influences on science
education, potentially differing from those in Protestant and
Catholic settings (Charles & Clement, 2018; Pew Research
Center, 2018b; Stanisavljevic et al., 2013).

Intersection of ToE and religion

The intersection of ToE and religion is a multidimensional
theme, and whether it relates to a conflict or integration
discourse depends vastly on scientific understanding, religious
interpretations, and cultural context. The most common
perceived interplay between those two realms is one of
conflict, specifically in religious traditions adhering to
creationism or biblical literalism. Creationism is the religious
belief that life and the universe were created ab initio by a
supreme divine entity (Moore, 2000) and is often mistakenly
perceived as an alternative to ToE (Arold, 2024; Watts &
Kutschera, 2021). Biblical literalism is the conviction that the
Bible is a scientific text that includes solid information about
the origin of the world, and as such, it should be interpreted
literally (Berkman & Plutzer, 2010). This literal interpretation
may lead individuals to directly reject ToE because they believe
that acceptance of ToE translates to rejecting one’s own belief
in God (Barnes et al., 2020). This conflict is evident in opposing
discourses about teaching ToE in schools, where scientific
curricula collide with religious beliefs (Plutzer et al., 2020).
Furthermore, a diversified argument under the name
intelligent design challenges the validity of ToE, claiming that
specific features of living entities are best interpreted under
the prism of intelligent interference rather than unguided
natural processes (Ruse, 2007). The chain of reasoning behind
this argument is that some characteristics of organisms are too
complex to come into being through normal processes and
thus demand the interference of a designer who took time to
think of them and put them later into place (Forrest & Gross,
2004). An alternative to this is theistic evolution, which
advocates that evolutionary processes do, indeed, happen, but
they are directed by God’s hand (Ayala, 2007; Pennock, 2003).

Intelligent design and theistic evolution are considered as
an attempt from religious environments to reconcile religion
and science (Brigandt, 2013). Even though science and religion
are two different realms, research has revealed that an
approach based on reconciliatory terms in theology and
biology courses has led to increased levels of ToE acceptance
without a diminishing effect on students’ religiosity (Tolman
et al., 2020). Once people understand that religion and science
are shaped through different epistemologies and are related to
distinct domains, they will then be able to accept ToE without
the sense of rejecting their religious beliefs (Sinatra &
Nadelson, 2011).

The Greek Orthodox Context

The Greek Orthodox religion is a dominant feature of Greek
society, molding individuals’ social identity while shaping
their opinions toward historical, political, cultural, societal,
scientific, or educational issues (Sakellariou, 2022). Since the
birth of the Greek State in 1830, the Orthodox Church declared
itself as the “mother of the nation”, becoming the mechanism
used by governmental forces to establish and propagate an

indispensable national identity in the aftermath of centuries
of Ottoman occupation (Beaton, 2021). The inseparable nature
of the relationship between nation and religion is reflected in
the Greek constitution, where the Eastern Orthodox Church of
Christ is acknowledged as the prevailing religion of the country
under the section entitled “Relations of church and state”
(Hellenic Parliament, 2022). The Orthodox church exerts a
strong political influence and, despite recurring attempts to
segregate church and state, their institutional relations are
kept robust and powerful (Bakas, 2024).

Religion is intertwined with the Greek identity, as 75% of
the population shares the belief that being a Christian
Orthodox is essential for one’s own Greekness (Pew Research
Center, 2018a). Furthermore, 90% of the population identify
themselves as Orthodox Christians (Pew Research Center,
2018a), while 53% of Greeks share the notion of a linkage
between morality and faith in God (Pew Research Center,
2020). A strong religious affiliation—and the subsequently
expressed religiosity-is frequently connected with more
conservative opinions toward a range of issues, potentially
leading to stronger adherence to traditional attitudes and
behaviors, potentially resulting in oppositional stances
regarding scientific issues that are perceived to collide with
traditional values (Lee, 2022; Sherkat, 2017; Williams et al.,
2013), such ToE for interpreting the origin of life (Aini et al.,
2024; Barnes et al., 2021; Barone et al., 2014; Gutowski et al.,
2023; Hill, 2014; McPhetres & Zuckerman, 2018; Rutledge &
Mitchell, 2002).

Study Objective and Research Questions

Given the gaps and trends identified in the literature, the
objective of this study is to explore the relationship between
religiosity and the acceptance of the ToE among Greek primary
school teachers (GPST) guided by the following research
questions:

1. What is the level of acceptance of ToE among in-service
primary school teachers in Greece?

2. What is the religiosity level of in-service primary school
teachers in Greece?

3. Is there a statistically significant relation between
acceptance of the ToE and religiosity?

4. To what degree does religiosity predict the level of
acceptance of ToE?

5. Are there gender-related differences in the acceptance
of ToE?

METHODOLOGY

Participants

This study was conducted during the academic year 2022-
2023 and enlisted the participation of 282 in-service primary
teachers, with a gender distribution of 212 women and 68 men.
Employing a convenient sampling method, the sample
constituted a diverse representation of teachers from schools
within the Regional Unit of Ioannina. Participants were
primarily teaching in mainstream general education settings,
with no differentiation by school type collected beyond this
general classification.
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Table 1. Dimensions of MATE and religiosity scales

MATE

Process of evolution

Scientific validity of ToE

Evolution of humans

Evidence of evolution

Scientific community’s view of evolution
Age of earth

Religiosity
Public practice
Private practice

Religious experience
Ideology
Intellectual

Table 2. Participants’ categorization scores at MATE and
religiosity scales

MATE

Very low acceptance: 20-52
Low acceptance: 53-64
Medium acceptance: 65-76
High acceptance: 77-88

Very high acceptance: 89-100

Religiosity
Not religious: 20-40
Religious: 41-79
Very religious: 80-100

Instrument

All participants completed a three-part questionnaire. The
first segment gathered data on demographic characteristics
such as gender. The second section employed the measure of
acceptance of theory of evolution (MATE), developed by
Rutledge and Warden (1999). This scale is designed to assess a
participant’s view on the acceptance or rejection of ToE. It
comprises 20 items, each rated on a 5-point Likert scale
ranging from strongly disagree (= 1) to strongly agree (= 5). In
the third segment, the centrality of religiosity scale (CRS),
developed by Huber and Huber (2012), was employed.
Additionally, five more questions proposed by Mantelas and
Mavrikaki (2020) were integrated into CRS. These items were
selected to enrich the assessment of religious ideology and
experience-two CSR dimensions particularly relevant in
Orthodox educational settings—by reflecting beliefs about
scriptural literalism and early religious socialization. Their
inclusion aligns with the CRS’s multidimensional framework
(Huber & Huber, 2012). The adapted scale demonstrated high
internal consistency (0. = .97), supporting the psychometric
robustness of the modified instrument. Both segments have
previously undergone rigorous assessment for reliability and
validity reasons within the Greek population (Athanasiou &
Papadopoulou, 2015; Athanasiou et al., 2012, 2016; Mantelas
& Mavrikaki 2020). Table 1 outlines the dimensions of MATE
and religiosity scale while Table 2 categorizes participants
according to their scores in both scales.

The MATE and religiosity scales underwent translation
into Greek, followed by a back-translation process to ensure
content or conceptual equivalence, in accordance with the
international test commission guidelines for test adaptation
(Beaton et al., 2000; Hambleton, 2001). Two bilingual speakers
translated the items from the English versions into Greek, and
another two bilingual speakers performed the back-translation
in English. This process revealed minor translation
discrepancies, leading to slight adjustments in vocabulary.
Furthermore, a panel of researchers and experts familiar with
the literature and the research area thoroughly examined each
scale item to establish face validity, content validity, and
cultural appropriateness. Following this review, minor
wording adaptations of certain items were implemented
(Stylos et al., 2021).

Eigenvalue
=)
1

0 ©

L L L AL A NI L A I AL L L UL LIS UL U I L
1234567 8 91011121314151617181920212223242526 2728293031 3233343536 37383940

Component Number
Figure 1. Eigenvalue distribution (scree plot) (Source:
Authors’ own elaboration, using SPSS)

Pilot Study

A pilot study with 20 teachers from the target population
was conducted to assess the translated questionnaire for
clarity, linguistic appropriateness, conceptual accuracy, and
completion time. Participants required approximately 10-15
minutes to complete it. Minor issues were identified,
addressed, and the revised instrument was subsequently
administered to the main study sample.

Data Analysis

All statistical analyses utilized the IBM SPSS 26.0
statistical package and Microsoft Office Excel spreadsheets.
Exploratory factor analysis (EFA) was employed to validate the
goodness of fit of the questionnaire. Initially, all negatively
formulated items were re-coded by reversing the scores (1 =5,
2=4,3=34=25=1). Subsequently, a principal component
analysis (PCA) with orthogonal rotation (Varimax rotation)
determined correlations between the variables (Field, 2018).
Factors displaying structure coefficients of .30 or higher were
considered significant and employed for the interpretation
process of the factors.

Additionally, the Kaiser-Meyer-Olkin (KMO) test (> .70)
and Bartlett’s test of sphericity confirmed sampling adequacy.
Internal consistency was assessed using Cronbach’s a, and
regression analysis was conducted to examine the influence of
predictors such as gender and religiosity.

RESULTS

EFA

A PCA with orthogonal rotation (Varimax rotation) was
conducted on the 40 items comprising the questionnaire. The
KMO was .959 and the Barlett’s test of sphericity was found to
be statistically significant (x2 [780] = 9,871.900, p < .001),
affirming the suitability of the data for factor analysis.
Although five factors had eigenvalues greater than 1, only two
were retained based on the scree plot, which revealed a clear
inflection after the second factor, suggesting a two-factor
solution (Figure 1).
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Table 3. Summary of questionnaire items and their factor loadings
Factor Loadings
Item ety - LA
1 2

1. Based on your personal perception of religiosity, how religious would you describe yourself? .879

2. How important is it to take part in religious services? .875

3. How often do you pray? .864
4. How important is personal prayer for you? .863

5. To what extent do you believe that God or something divine exists? .847

16f How often do you experience situations in which you have the feeling that God or something divine intervenes in your 847

ife? ’

7. How often do you pray spontaneously when inspired by daily situations? .836

8. How often do you take part in religious services? .829

9. In your opinion, how probable is it that a higher power really exists? .816

10. How important is it for you to be connected to a religious community? .807

11. How often do you experience situations in which you have the feeling that God or something divine is present? .806

12. To what extent do you believe in an afterlife — e.g. immortality of the soul, resurrection of the dead or reincarnation? .800

13. How often do you think about religious issues? 741

14. Religion can provide answers to all the questions and problems of our time. 732

15. How interested are you in learning more about religious topics? .728

16. How often do you experience situations in which you have the feeling that God or something divine wants to 687
communicate or to reveal something to you? )

17. How often do you keep yourself informed about religious questions through radio, television, Internet, newspapers, or 630
books? .

18. How often, on average, do you practice religious practices (prayer, church attendance, confession, sacrament, etc.)? .585

19. ‘Historical’, factual elements of the Old Testament (mostly chronologies, the way that Earth, plants, animals, humans 468

were created, cataclysm, etc.) are mostly realistic and not symbolic. )

20. 1 grew up in an environment intensely religious. 404

21. Evolution is a scientifically valid theory. .830
22. There is a significant body of data which supports evolutionary theory. .813
23. Current evolutionary theory is the result of sound scientific research and methodology. .813
24. Evolutionary theory is supported by factual, historical, and laboratory data. .793
25. The theory of evolution is based on speculation and not valid scientific observation and testing. 779
26. Most scientists accept evolutionary theory to be a scientifically valid theory. 777
27. Evolution is not a scientifically valid theory. 772
28. Organisms existing today are the result of evolutionary processes that have occurred over millions of years. .748
29. The available data are ambiguous as to whether evolution actually occurs. 742
30. The theory of evolution is incapable of being scientifically tested. 714
31. Modern humans are the product of evolutionary processes which have occurred over millions of years. .705
32. The theory of evolution brings meaning to the diverse characteristics and behaviors observed in living forms. .698
33. Much of the scientific community doubts if evolution occurs. .668
34. Organisms exist today in essentially the same form in which they always have. .651
35. The theory of evolution cannot be correct since it disagrees with the Biblical account of creation .631
36. Humans exist today in essentially the same form in which they always have. .624
37. Evolutionary theory generates testable predictions with respect to the characteristics of life. .617
38. The age of the earth is at least 4 billion years. .528
39. The age of the earth is less than 20,000 years. .493
40. With few exceptions, organisms on earth came into existence at about the same time. 426

This decision was also supported by theoretical Reliability Analysis
interpretability and factor loadings, as only two factors aligned
meaningfully with the constructs of religiosity and evolution

. Th f lai .79% of th N .
3;;2;3;3:% ese two factors explained 58.79% of the religiosity scale, respectively (Table 4).

The items were sequenced according to their factor loading ~ Acceptance of ToE

(from highest to lowest) and grouped according to each factor.

The Cronbach’s o reliability coefficient for both factors
resulted from EFA was found to be 0.95 and 0.97 for MATE and

The next phase involved the evaluation of the acceptance

Table 3 shows the factor loadings after rotation. The items
loaded in the first factor (N = 20) represent the Religiosity scale
and explained 45.07% of the variance. Items of the second
factor (N=20) represent the Acceptance of ToE and explained
13.69% of the variance.

of ToE. The participants’ mean score on the MATE scale was
80.25 + 12.07%. According to the results (Figure 2), 38.30% of
the GPST participating in this study exhibited a high
acceptance of ToE, while 28.01% demonstrated very high
acceptance. In contrast, 33.69% exhibited medium to very low
levels of acceptance toward this theory.
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Table 4. Number of items, a-Cronbach and % of total variance
of the questionnaire

Factors N (items) Cronbach’s a Total variance (%)
MATE 20 .95 13.69
Religiosity scale 20 .97 45.07
Total 40 0.86 58.76
Percentage distribution of acceptance of ToE
50
38.30

£ 0 28.01

; 30 24.11 -

g 20

& 10 - 6.74 I

0 e —
Very low Low Medium High Very high
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Figure 2. Percentage distribution of participants with respect
to their acceptance of ToE (Source: Authors’ own elaboration,
based on questionnaire data)

Percentage distribution of religiosity
46.98
38.79

Percent (%)

Not Religious Religious Very Religious

Figure 3. Percentage distribution of participants according to
their level of religiosity (Source: Authors’ own elaboration,
based on questionnaire data)

Religiosity

On the religiosity scale, the mean score participants
obtained was 51.23 = 21.59%. According to the results (Figure
3), 61.21% of the GPST participating in the study were
identified as religious, while 38.79% were categorized as non-
religious.

Regression Analysis

The correlation between religiosity and acceptance of ToE
was negative and statistically significant (r = -0.541, p < .001),
indicating that higher religiosity is associated with lower
acceptance of ToE. To further explore this relationship, a
multiple linear regression was performed with gender and
religiosity as predictors and MATE scores as the dependent
variable.

The analysis revealed a multiple correlation of R = .544,
suggesting a moderate overall relationship between the
predictors and evolution acceptance. The model explained
29.6% of the variance in MATE scores (R? = .296). Religiosity
was a statistically significant negative predictor (b =-0.298, t =

-10.593, p <.001), reinforcing the inverse relationship between
religious commitment and evolution acceptance.

The regression coefficient for gender (B = 2.219) indicated
a slight positive association with MATE scores, but this effect
was not statistically significant (t = 1.568, p =.118). Therefore,
gender was not a meaningful predictor in this model (Table 5).

DISCUSSION

The present study delves into the intricate relationship
between the acceptance of ToE and religiosity among teachers
in Greek primary schools, revealing that while a majority of
GPSTs (66.31%) highly or very highly accept ToE (research
question 1, RQ1), a substantial minority (33.69%) report
moderate to very low acceptance, suggesting persistent
ideological and pedagogical tensions within science
education-a pattern also observed in international contexts
(Ferguson et al., 2024; Glaze et al., 2015; Newall & Reiss, 2023;
Rutledge & Mitchell, 2002; Short & Hawley, 2015; Tolman et
al., 2021).

Additionally, religiosity ranges from medium to high levels
among in-service GPST (RQ2). Moreover, 61.21% of the
participants identified themselves as “religious”. This aligns
with broader findings that strong religious identity is often
associated with hesitancy toward evolution (Baker, 2013;
Barone et al., 2014; Colburn & Henriques, 2006; Hill, 2014;
Manwaring et al., 2018). The rest (38.79%) identified as non-
religious, meaning that either they do not have a religious
affiliation, or they adhere to religious practices at lower levels
compared to the majority’s tendencies. This distribution
reflects the strong presence of religion among GPST, pointing
to emerging challenges about personal belief conflicts when
teaching scientific concepts, such as ToE (Kaloi et al., 2022).

The findings signify the negatively correlated relationship
between the acceptance of ToE and religiosity within Orthodox
Christianity (RQ3). These results echo earlier findings in other
contexts, where a lower level of acceptance is often predicted
by strong religious convictions and the subsequent expressed
religiosity (Aini et al., 2024; Baker, 2013; Barone et al., 2014;
Colburn & Henriques, 2006; Gutowski et al., 2023; Hill, 2014;
Manwaring et al.,, 2018; McPhetres & Zuckerman, 2018;
Rutledge & Mitchell, 2002), specifically in cultures where
religion is an integral part of the society, as the case in Greece
(European Commission, 2005; Pew Research Center, 2020).
However, this research underlines the diversified reality of the
Greek Orthodox Church as its doctrine slightly differentiates
from other Christian denominations, offering a more flexible
route of allegoric interpretation of the book of Genesis
(Gregersen, 2013; Palantza, 2014; Pentiuc, 2014). Scholars
such as Origen and Basil the Great have been cited to support
this hermeneutic approach (Palantza, 2014; Pentiuc, 2014).
This view may hold the key to understanding the reason
behind the moderate acceptance of ToE observed among
GPST, as they strive to balance deeply rooted religious beliefs

Table 5. Regression analysis with MATE as the dependent variable and gender and religiosity as independent variables

Dependent variable Independent variable B t R R? P
Religiosity -.298 -10.593 .000
MATE Gender 2.219 1.568 -S4 296 118
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with scientific concepts. In fact, regarding the statement
whether ‘Historical’, factual elements of the Old Testament
(mostly chronologies, the way that earth, plants, animals,
humans were created, cataclysm, etc.) are mostly realistic and
not symbolic, the majority’s response (67.37%) reflects the
preferred symbolical interpretation of the Bible endorsed by
the Greek Orthodox Church.

Furthermore, the framework of non-overlapping
magisteria proposed by Gould (2002) may offer a useful
conceptual lens to interpret the observed variation in the
acceptance of ToE. According to this model, science and
religion occupy distinct domains of inquiry: science addresses
empirical facts, while religion is concerned with moral and
existential values. When individuals recognize that these two
realms rely on different epistemologies, they may become
more receptive to scientific explanations-such as ToE-
without perceiving a threat to their religious beliefs (Sinatra &
Nadelson, 2011). This perspective may help explain why a
considerable portion of GPST demonstrate moderate to high
levels of ToE acceptance, even in the context of strong
religious and cultural traditions.

Moreover, religiosity emerged as a moderate vyet
meaningful negative predictor of the acceptance of ToE,
acknowledging the inversive character that defines the
relationship of these two variables (RQ4). When an increased
level of religiosity is present, a decrease in ToE acceptance
follows, a finding that aligns with past reports revealed that
religiosity may forge cultural or cognitive barriers in accepting
ToE (Barnes et al., 2020, 2021). The nature of this relationship
suggests the need to imply culturally competent approaches
capable of building bridges between religious and scientific
perspectives. Educators may cultivate teaching environments
that acknowledge and respect religious diversity while
providing the necessary framework for scientific
understanding by confronting perceived conflicts through
targeted educational material. Importantly, the regression
model yielded an R? value of 0.296, indicating that religiosity
and the selected demographic variables explain approximately
29.6% of the variance in ToE acceptance. According to Cohen’s
(1988) guidelines, this represents a moderate effect size,
underscoring that while religiosity plays a meaningful role,
other unmeasured factors—such as epistemic cognition,
evolution knowledge, and pedagogical experience-also
contribute to shaping attitudes toward evolution (Aini et al.,
2024; Baker, 2013; Barone et al., 2014; Colburn & Henriques,
2006; Gutowski et al., 2023; Hill, 2014; Manwaring et al., 2018;
McPhetres & Zuckerman, 2018; Rutledge & Mitchell, 2002;
Weisberg et al., 2018).

Finally, and in contrast to prior studies (Grof$schedl et al.,
2014; Kim & Nehm, 2010; Peker et al., 2010), gender did not
emerge as a significant predictor of ToE acceptance in the
present study. This finding suggests that religiosity may exert
a stronger influence than gender on shaping attitudes toward
evolution among GPST (RQ5). Notably, this result aligns with
broader international trends showing a diminishing gender
gap in attitudes toward scientific concepts over the past three
decades (Miller et al., 2021). It is therefore plausible that
sociocultural factors or individual belief systems now play a
more prominent role than gender alone in influencing
perspectives on evolution.

CONCLUSION

The present study’s findings reflect global patterns of ToE
observed in relevant settings. Interestingly, the religious
tradition of Greek Orthodox Christianity, with its diverse
interpretation of Holy Scripture, appears to fabric a unique
background where a considerable portion of primary school
teachers exhibit a moderate to high level of ToE acceptance,
underlying an inclination to acknowledge and respect religious
convictions without diminishing scientific accuracy in the
process. Exploring primary school teachers’ attitudes toward
ToE underlines the need to introduce the teaching of this
theory as early as possible while promoting the development
of courses and resources for teacher education programs that
thoroughly address the ToE but also give tailored guidelines
regarding the implementation of effective teaching methods,
especially in environments where scientific theories may
oppose personal or religious convictions.

The Greek Orthodox Church often interferes in educational
contexts and strongly promotes its opinions, as is reflected in
an appeal by Church Officials in 2016 to the State Council
regarding their opposition to the introduction of revised
school textbooks for the curriculum subject “Religious
Education”. The appeal was vindicated by the State Council
and the decision by the Ministry of Education regarding the
introduction of the said textbooks was negated by the Supreme
Administrative Court of Greece (Sakellariou, 2022). This firm
religious presence in matters of the state creates a social and
educational reality where educators are challenged to balance
between religious and cultural values and scientific
knowledge, ensuring that everyone’s concerns are being
addressed without inflicting damage on the delivery of
scientific accuracy. Hence, this study aims to address an
incessant gap in understanding how in-service primary school
teachers perceive and deliver ToE, specifically in backgrounds
where religious/cultural beliefs may be opposed to scientific
knowledge, as teachers can largely influence their students’
understanding and acceptance of scientific issues (Brickhouse,
1990).

Views and attitudes of in-service primary school teachers
toward ToE in relation to religiosity put forward a broad range
of standpoints that do not smoothly align with a framework of
cooperation or conflict. This reflects the wider historical
discourse between religion and science, where, as Livingstone
(2003) argues, diminishing this relationship to a narrative of
heroes against villains turns a blind eye to cultural and
rhetorical subtle differences. Future education strategies
should consider the diverse possible routes in which scientific
understanding can exist alongside religious beliefs,
specifically in teaching endeavors related to ToE, by showing
the distinctive nature of religion and science as two different
realms shaped by different epistemologies.

Limitations & Future Direction

A core limitation of the present study concerns the
sampling strategy. The participants were recruited through
convenience sampling from a specific region of Greece, which
may constrain the representativeness and generalizability of
the findings. As such, the results may not fully capture the
diversity of views held by primary school teachers across the
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entire country. Future research should aim to include a more
geographically and demographically diverse sample, ideally
using randomized sampling methods, to enable more
comprehensive and generalizable conclusions about Greek
teachers’ attitudes toward the ToE. Additionally, the study did
not collect data on participants’ years of teaching experience,
which may limit interpretations regarding how professional
seniority relates to attitudes toward the ToE.

Another limitation is that data were collected only through
quantitative methods. The absence of qualitative methods can
negatively impact the findings, as this approach can enhance
the understanding of deeper personal and cultural reasons
behind one’s perceptions (Zohrabi, 2013). Additionally, as the
study relied on self-report questionnaires, there is a possibility
of social desirability bias influencing responses, particularly
given the sensitive nature of religiosity and evolution-related
beliefs. Furthermore, the cross-sectional design prevents
causal inferences and limits the ability to assess changes over
time. Thus, future researchers may find it beneficial to
incorporate such approaches when collecting relevant data.

While the present study focused on religiosity and gender
as predictors of evolution acceptance, it is important to
acknowledge additional variables that have consistently
shown strong explanatory power in international literature.
Factors such as evolution knowledge, understanding of the
nature of science, epistemic cognition, and prior exposure to
formal evolution instruction have been found to significantly
influence evolution acceptance and may attenuate the effects
of religiosity (Aini et al., 2024; Baker, 2013; Barone et al., 2014;
Colburn & Henriques, 2006; Gutowski et al., 2023; Hill, 2014;
Manwaring et al., 2018; McPhetres & Zuckerman, 2018;
Rutledge & Mitchell, 2002; Weisberg et al., 2018). Although
these were beyond the scope of the current research design,
future studies incorporating these dimensions could offer a
more comprehensive understanding of the mechanisms
shaping evolution-related attitudes in the Greek orthodox
landscape.

Lastly, this study did not examine other influential factors
beyond religiosity and gender, such as scientific knowledge,
understanding of evolution or the nature of science, additional
demographics, or emotional and social dimensions (Wiles &
Alters, 2011). Nevertheless, the findings can inform policy
updates and enhancements to primary education programs
that support early conceptual development and prevent the
entrenchment of misconceptions (Camilli et al., 2010; Klahr et
al., 2011; Leuchter et al., 2014; Novak, 2005). They also offer
valuable input for designing teacher education resources that
address ToE content and pedagogy, especially in belief-
challenging contexts. More broadly, the results provide a
foundation for policymakers to develop improved curricula
and targeted professional development promoting early
evolution instruction. Finally, the authors suggest future
research involves a professional development intervention for
primary teachers focused on ToE content and pedagogy, to
assess shifts in teacher attitudes and instructional
effectiveness.
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