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Abstract

Background: Accepting the concept of evolution is important for the advancement of biological science and has many
implications for daily life. However, a large portion of the general public does not currently accept biological evolution.
Therefore, it is important to understand what factors are associated with a decline in the acceptance of evolution. Of
particular interest for us is the relationship of individuals’ sense of trust in science in relationship to evolution acceptance.

Methods: Using the Trust in Science and Scientists and Inventory of Student Evolution Acceptance we surveyed 159
undergraduate students enrolled in an introductory psychology course. Additionally, we also asked the students
questions regarding their religious commitment and political orientation. To analyze the data we calculated correlations,
regressions, and conducted a path analysis.

Results: We found that lower levels of trust in science and scientists, stronger religious commitment, and more
conservative political orientations were associated with a decrease in the acceptance of evolution in an undergraduate
sample. We also found that the results shifted as the contexts for evolution changed.

Conclusion: While religious commitment has been previously studied, when combined with levels of both trust in
science and scientists and political orientation we gain new insight into how different factors combine to influence
evolution acceptance, particularly as the evolution context changes. By understanding how these factors are linked to
acceptance of evolution, we may be able to start developing strategies for increasing the acceptance of evolution that
are consistent with a range of worldviews.
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Background
Biological evolution is perhaps one of the most controver-
sial and misunderstood scientific theories (Taylor and
Ferrari 2011). Surveys of the general public in the United
States reveal somewhere between 19 % and 32 % of the
population accept biological evolution as a full explanation
for the origin of humans as a species (Gallup 2014; Pew
Research Center 2013). Similarly, a little over 30 % of the
adult public in the United States accepts evolution (as
driven by natural selection) for all organisms (Pew
Research Center 2013). Low levels of acceptance of
biological evolution can also be found in other countries,
although the United States public tends to rank among
some of the lowest levels of acceptance (Miller et al.
2006). Indicators for the low level of biological evolution
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acceptance include limited education, limited income,
political orientation, and religious commitment (Barone
et al. 2014; Heddy and Nadelson 2013; Nadelson and
Sinatra, 2009). The many variables found to be associated
with evolution acceptance may be proxies for factors such
as trust in science and scientists. We argue that due to the
complexity of biological evolution, many people are
unlikely to have the knowledge and understanding to
effectively comprehend the phenomenon, and must rely
on science and scientists to provide explanations for and
ramifications of evolution.
Due to the nature of science, such as tentative know-

ledge (McComas et al. 1998a, b), the tenet of science that
mandates that scientific explanations be based on the best
available data may cause explanations to shift as new data
are gathered, suggesting there may be a different explan-
ation (e.g. the debate over whether drinking coffee good
for you or bad for you, see Higdon and Frei, 2006).
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However, some people may view such modifications of ex-
planations by scientists as a lack of competency of scien-
tists to understand phenomena or that science as a way of
knowing is flawed, leading such people to develop a lack
of trust in scientists and science to effectively explain a
wide range of phenomena, including biological evolution.
A good example of the lack of an understanding was made
public during the debate between Bill Nye and Ken Ham
(Browning 2014) where Ham indicated that, “the word
“science” has been hijacked by secularists in teaching evo-
lution” and “the word evolution has been hijacked”. The
combination of these sentences and many other state-
ments by Ham in the debate reflect profound misconcep-
tions of the nature of science and an acute lack of trust in
science and scientists particularly with respect to bio-
logical evolution.
Our research explored the relationship between trust in

science and scientists and the acceptance of evolution. We
hypothesized that those people who do not accept evolu-
tion are also likely to have low trust in science and scien-
tists. Our study is the first we are aware of that explicitly
examined general trust in science and scientists, political
orientation, and religiosity in conjunction with evolution
acceptance. Further, we examined the relationship between
trust in science and three contexts of evolution: microevo-
lution, macroevolution, and human evolution, to determine
if the relationship changed when different facets of evolu-
tion acceptance were considered.

Evolution Acceptance
Understanding the complex process of biological evolu-
tion requires a combination of knowledge from the life
sciences, probability and statistics, and geosciences
(Gould 2002). The multiple mechanisms of evolution
such as natural selection, stochastic events, and geo-
graphical isolation, involve intellectually challenging
concepts such as deep time, probability and situations of
uncertainty, speciation, and the nature of science (Gould
2002; Scharmann and Harris 1992). Because of the com-
plexity of biological evolution, people are likely to be
challenged to understand the process (Moore and Cotner
2009; Nadelson and Southerland 2010), which may influ-
ence their levels of evolution acceptance (Nadelson and
Sinatra 2009; Wiles 2014; Wiles and Alters 2011).
Several critical questions need to be considered when

examining evolution acceptance such as, “Why is it import-
ant for people to accept biological evolution?” and, “What
are potential ramifications if people do not accept biological
evolution?” Although the actual processes of biological evo-
lution are essentially invisible to us, the outcomes of evolu-
tion provide substantial evidence for the processes, are
relatively easy to identify, and can be influential on a per-
sonal level. Biological evolution provides an effective ex-
planation of why animal testing of human products (e.g.
cosmetics and pharmaceuticals) makes sense, how bacteria
become resistant to antibiotics (e.g. Methicillin-resistant
Staphylococcus aureus- MRSA), the potential catastrophic
impact of a disease on strains of plants or animals lacking
diversity (e.g. potato famine), the transfer of diseases be-
tween species (e.g. avian flu and swine flu to humans), and
how certain animal hormones can effectively influence the
parallel biological systems and mechanisms in humans (e.g.
insulin from pigs used by humans). Thus, not accepting
biological evolution limits the ability for people to make in-
formed decisions about a wide range of phenomena many
of which have personal ramifications. Further, the non-
acceptance of biological evolution could potentially offer
the possibility of shifting science education to ideas that are
popular (e.g. intelligence design) instead of focusing on
ideas based on empirical evidence gathered from nature.
The acceptance of evolution has been widely studied

(Heady and Nadelson 2013; Nadelson and Sinatra 2010;
Nadelson and Southerland, 2010, 2012; Rutledge and
Sadler, 2007; Rutledge and Warden, 1999). Variables
associated with acceptance of biological evolution have in-
cluded worldviews (Heddy and Nadelson, 2013; Rissler
et al. 2014), understanding of natural selection (Anderson
et al. 2002; Nadelson and Sinatra, 2009), feelings of
certainty (Ha et al. 2012), understanding of situations of
chance (Nadelson 2009), general knowledge of biology
(Nadelson and Southerland 2010), the association with the
nature of science (Carter and Wiles 2014; McComas et al.
1998a, b; Rudolph and Stewart 1998; Sinatra and Nadelson
2011), and context of evolution such as human evolution
or macroevolution (Nadelson and Southerland 2012). We
maintain that trust in science or scientists may be a vari-
able that is associated with evolution acceptance that has
not been widely assessed. Although Hawley and colleagues
(2011) explored trust as related to evolution acceptance,
the measures were in the context of biological evolution,
and not trust in science or scientists in general.
The association between trust in science and accept-

ance of biological evolution has become particularly
salient given the growing trend of mistrust in science by
a wide range of individuals in association with a wide
range of science developments and research (Gauchat
2015). Gauchat (2015) reports the growing politicization
of science provides support for the concern that “public
perceptions of science have become publically charged”
(p. 5). The potential for the politicization of science and
mistrust in science provides motivation for examining
the constructs in relationship to evolution acceptance.

Trust in Science and Scientists
Trust is a multifaceted construct including affective and
cognitive perspectives (Blair and Stout 2001; Dunn and
Schweitzer 2005; Mayer et al. 1995; Romano 2003).
Trust can be relied upon to reinforce commitment to an
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idea or, in the case of lack of trust, disapproval of an idea
(Omer et al. 2009). Trust may be highly influential on
perceptions of emotionally charged scientific issues
(Dunn and Schweitzer 2005; Romano 2003) such as food
that includes genetically modified organisms (Broughton
and Nadelson 2012), climate change (Dunlap and
McCright 2011), vaccines (Keelan et al. 2010), and po-
tentially with biological evolution (Smith, et al. 1995).
We maintain that trust in science and scientists is likely
to be associated with greater acceptance of each of these
concepts. Therefore, we argue there is justification for
examining levels of trust in science and scientists in
relation to acceptance of biological evolution.

Implications for Learning and Policy
As with the questions regarding the importance of
people accepting evolution, there are also implications
for levels of trust in science and scientists. We argue
that when people hold low trust in science or scientists
they tend to discount scientific processes and evidence
(Nadelson et al. 2014). As a result, people who hold a
low level of trust in science and scientists are likely to
use non-scientific approaches (e.g. supernatural) to ex-
plain scientific phenomena (Shermer 2002). Thus, indi-
viduals who consider creationism or intelligent design as
explanations for the origin of species may also lack trust
in science and scientists, as scientists tend to hold very
different views than the general public (Pew Research
Center 2015). Further, if students lack trust in science
and scientists and do not accept biological evolution,
they may not seek to understand biological evolution,
which may further limit their knowledge of many
biological processes and the associated implications. The
potential relationship between evolution acceptance and
trust in science was the impetus for our research, as we
wanted to determine the interaction between these two
constructs. Further, we wanted to determine if trust in
science was a proxy for other conditions, such as religi-
osity and the associated differences in worldviews (e.g.
political orientation).

Methods
Research Questions
Our research was guided by the following research
questions:

� What is the association between the level of trust in
science and evolution acceptance?

� What is the association between trust in science and
different contexts of evolution (i.e. macroevolution,
microevolution, and human evolution)?

� What personal characteristics contribute to the
association between trust in science and acceptance
of evolution?
Participants
One hundred and fifty-nine participants (84 women, 75
men) enrolled in a large university in the western United
States participated in our research in exchange for
course credit. Participants ranged from 18 to 31 years of
age (M = 19.39, SD = 2.14). The race/ethnicity of partici-
pants was 4.4 % African American, 1.3 % Native American,
2.5 % Asian, 9.4 % Latino/a, 81.1 % European American,
and 1.3 % Other. Our sample consisted of 65.4 % freshmen,
19.5 % sophomores, 13.2 % juniors, and 1.9 % seniors.
Participants had an average of 1.60 (SD = 1.06) years of col-
lege education, ranging from 1 to 6 years. Our participants
identified associations with a variety of communities (27 %
from urban communities, 49.7 % from suburban commu-
nities, and 23.3 % from rural communities). Our partici-
pants were pursuing a variety of majors (6.9 % biology,
20.8 % business, 6.9 % education, 1.9 % English, 4.4 %
engineering, 2.5 % fine arts, .6 % geosciences, 10.7 %
health/physical education, .6 % math, 5.7 % nursing,
.6 % performing arts, 7.5 % psychology, 8.2 % social sci-
ence, and .6 % world languages) and reported taking an
average of 1.61 (SD = 1.08) college level science classes,
ranging from 1 to 6 classes. Of those classes, an average
of 1.18 (SD = .65) classes were biology courses, ranging
from 1 to 6.
Procedure
Participants completed a series of online surveys following
the presentation of an informed consent form. Partici-
pants were requested to respond to three surveys. The
first survey was about their personal characteristics
(demographics), second was an acceptance of evolution
survey, and third was a trust in science survey. The stu-
dents took the surveys in the order listed. Participants
were debriefed and received course credit upon comple-
tion of the surveys.
Measures
Trust in Science We measured trust in science and sci-
entists using the 21-item Trust in Science and Scientists In-
ventory (TSIS), which has been shown to be highly reliable
and valid for use with college students (Nadelson, et al.
2014). Students rate each item on a 5-point Likert-type
scale ranging from 1 = “Strongly Disagree” to 5 = “Strongly
Agree.” The inventory consists of a combination of items
such as “I trust scientists can find solutions to our major
technological problems” and reversed phrase items such
as “We cannot trust scientists because they are biased in
their perspectives.” The TSIS was developed for use with
undergraduate college students. Nadelson and col-
leagues (2014) report a Cronbach’s alpha of .86 for the
TSIS which indicates high reliability.



Table 1 I-SEA measure and subscale reliability, mean, and
standard deviation

Variable Cronbach’s Alpha Mean (SD)

Trust in science .85 3.35 (.41)

Overall evolution .95 3.61 (.67)

Microevolution .86 3.92 (.61)

Macroevolution .86 3.57 (.72)

Human evolution .93 3.33 (.91)
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Acceptance of Evolution We assess acceptance of evo-
lution using the 24-item Inventory of Student Evolution
Acceptance (I-SEA), which has been shown to be highly
reliable and valid for use with both high school and
college students (Nadelson and Southerland 2012).
Students rate each item on a 5-point Likert-type scale
ranging from 1 = “Strongly Disagree” to 5 = “Strongly
Agree”. The inventory is divided into three subscales,
microevolution, macroevolution, and human evolution,
with a combination of eight forward and reverse phrased
items composing each of the subscales. Nadelson and
Southerland (2012) reported a Cronbach’s alpha of .96
which indicates a high level of reliability. We selected
the I-SEA to determine if the relationship between trust
in science and acceptance of evolution would shift
depending on the context of evolution, as acceptance of
evolution is likely to shift with context.

Religious Commitment Students rated their religious
commitment on a 10-point Likert-type scale ranging
from 1 = “Low Commitment,” to 10 = “High Commit-
ment”. The average score for religious commitment was
4.62 (SD = 3.29), which we interpreted to be slightly less
than a moderate level of religiosity. Past research has re-
vealed the single item to be highly correlated (r > .80) with
a 20-item religiosity survey (Nadelson and Sinatra 2009).

Political Orientation Similar to the religious commit-
ment scale, we used a 10-point political orientation scale.
Students rated their political orientation on a 10-point
Likert-type scale ranging from 1 = “Liberal” to 10 = “Conser-
vative”. The average score was 5.19 (SD = 2.48), which we
interpreted as the students as a whole being slightly more
conservative than liberal. The item has been successfully
used in prior published research (Nadelson et al. 2012).

Analysis We used several techniques to analyze our
data. First, we examined the correlations between the
variables in order to determine if we needed to take into
account issues of multicolinearity. We then used a series
of regressions to investigate the association between our
predictor variables and acceptance of overall evolution
in addition to the specific contexts of evolution. Finally,
we used structural equation model techniques to deter-
mine how well our hypothesized model fit the data.

Results
Results Overview
Before we began our analysis we conditioned our data by
removing responses from the participants who did not
complete all surveys, forward coded reverse phrased
items, and removed duplicated answers from the same
users. Once conditioned, we determined the Cronbach’s
alpha reliability of the instruments we used. The reliability,
average scores, and standard deviations for our measure
of trust in science and scientists, the I-SEA, and the I-SEA
subscales are presented in Table 1. Our analysis indicates
measures with acceptable levels of reliability and average
scores between “Neutral” and “Agree” indicating moderate
levels of trust and acceptance of evolution, with variations
based on context (e.g. contexts of microevolution were
accepted to a higher degree than contexts of human
evolution).
We next conducted a correlation analysis of all mea-

sures to determine the preliminary relationships between
our variables of interest in order to determine if the mea-
sures were overly correlated. Our analysis (see Table 2)
revealed correlations between the I-SEA overall composite
score and the I-SEA subscales. However, there remained
unique variance for each of the subscales. While our
measures of trust in science and scientists, religious
commitment, and political orientation, were strongly
correlated, there was unique variance to each, indicating
the measures are assessing unique aspects of personal
perspective.
Our analysis indicates that we could progress with an-

swering our research questions with the assumption our
measures provided useful data. We used a series of
regressions to determine the association between trust
in science and acceptance of evolution and the different
contexts of evolution. Further, we examined how trust in
science and scientists and acceptance of evolution re-
lated to personal characteristics. We selected regression
because we wanted to determine if the relationships
changed when multiple variables were considered, and a
stepwise regression allowed us to examine relationships
to evolution acceptance based on individual and com-
bined variables.
Trust in Science and Acceptance of Evolution
The analysis for our first research question revealed that
trust in science and scientists was associated with overall
evolution acceptance (β = .57, t(157) = 8.69, p < .001) and
that trust in science explained a significant proportion of
the variance in overall evolution acceptance (R2 = .33,
F(1,157) = 75.52, p < . 001). Our results indicate that
about 33 % of the variance in evolution acceptance can



Table 2 Correlations among evolution acceptance, trusts in science, religious commitment, and political orientation

Measures Religious
commitment

Political
orientation.

Trust in science
and scientists

Macro-
evolution

Micro-
evolution

Human
evolution

All
evolution

Religious
commitment

– .34** -.38** -.55** -.42** -.60** -.59**

Political orientation. – -.25** -.31** -.28** -.33** -.34**

Trust in science
and scientists

– .51** .53** .50** .57**

Macro-evolution – .71** .80** .95**

Micro-evolution – .58** .84**

Human evolution – .89**

All evolution –

**p < .01

Table 4 Relationship to evolution acceptance to religiosity,
political orientation, and trust in science

Variables Variance explained
2

Coefficient(s)

Nadelson and Hardy Evolution: Education and Outreach  (2015) 8:9 Page 5 of 9
be explained by the variation in trust in science and
scientists, indicating a significant relationship.

Trust in science and acceptance in evolution contexts
Next, for our second research question we examined the
relationship between trust in science and the I-SEA sub-
scales. Trust in science was predicative of all three con-
texts of evolution and accounted for a significant portion
of the variance of evolution acceptance (see Table 3).

Individual characteristics and evolution acceptance
To determine the answer to our third research question
we examined the relationship between evolution accept-
ance and a number of individual characteristics. To deter-
mine if individual differences were related to acceptance
of evolution we ran a number of appropriate calculations
including correlation, chi-square, and t-tests.

Demographic characteristics Our analysis revealed no
relationship between acceptance of evolution and par-
ticipant age, gender, ethnicity, community of upbringing,
year in college, years of college education, major, num-
ber of college level classes, or number of college level
biology classes (all p-values were greater than .05).

Religiosity, Trust, and Political orientation To deter-
mine if religious commitment and political orientation
both individually and in combination with trust in science
were predictive of evolution acceptance we conducted a
Table 3 Evolution subscales, prediction by trust in science, and
variance accounted for by trust

Acceptance β df t R2 F

All measures .57 157 8.59** .33 75.52**

Microevolution .53 157 7.84** .28 61.45**

Macroevolution .51 157 7.41** .26 54.95**

Human evolution .50 157 7.28** .25 52.93**

**p < .01
number of regression calculations. Our analysis revealed
that having lower religious commitment was associated
with a greater evolution acceptance. Additionally, having a
more conservative political affiliation was associated with
having a lower overall evolution acceptance (see Table 4).
When both trust in science and religious commitment

were included in the model, a larger proportion of the
variance of evolution acceptance was explained than
when either trust or religiosity were considered inde-
pendently (see Table 4). Similarly, when trust in science
and political orientation were included in the model, a
larger proportion of the variance of evolution acceptance
was accounted for than when the variables were exam-
ined independently (see Table 4).
Finally, we included trust in science, religious commit-

ment, and political orientation in the model to predict
overall evolution acceptance. While trust in science, reli-
gious commitment, and political orientation are corre-
lated we do maintain that there is justification in the
literature for considering them as independent measures
(Heady and Nadelson, 2012). Thus, when we included
the three variables, the model explained about the same
proportion of the variance in evolution acceptance com-
pared to when only trust in science and religiosity were
included. However, our results suggest that overall
(R ), (β)

Religiosity .36 -.60**

Political orientation .12 -.35**

Trust in science and scientists .33 .57**

Religiosity, Trust in science .49 -.45**, .39**

Political orientation, Trust in
science

.37 -.22**, .52**

Religiosity, Political orientation,
Trust in science

.50 -.42**, −.12*,
.37**

*p < .05, **p < .01
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evolution acceptance is associated with trust in science,
religious commitment, and political orientation.
ISEA Subscales Similarly to what was observed for
overall evolution acceptance, no significant associations
between acceptance of microevolution, macroevolution,
or human evolution and any of the demographic vari-
ables were observed (p > .05 for all variables). Likewise,
having lower religious commitment was associated with
a stronger acceptance of the three contexts of evolution
and having a more conservative political orientation was
associated with a weaker evolution acceptance in the
three contexts (see Table 5).
Religious commitment and trust in science predicted

acceptance of all contexts of evolution when both vari-
ables were included in the model (see Table 6). Likewise,
trust in science and political orientation predicted
acceptance of all evolution contexts when both variables
were included in the model. However, evolution accept-
ance was only significantly associated with trust in
science and lower religious commitment when including
all three variables in the model. Thus, political orienta-
tion was no longer associated with acceptance of the
various contexts of evolution. Including all three vari-
ables into the model explained a similar proportion of
the variance in evolution acceptance as when only trust
in science and religious commitment were included in
the model. Therefore, it appears that trust in science and
religious commitment are greater indicators of accept-
ance of evolution facets than political orientation,
although political orientation is a meaningful predictor
of evolution acceptance when the other variables are
omitted from the model.
Structural Equation Model
We conducted a final level of data analysis by testing a
structural equation model (SEM) (Bentler 1995), using
our religious commitment, political orientation, and
Table 5 Single predictor variable regression analyses for I-SEA

Predictor variable β df t R2 F

Microevolution

Religious commitment -.42 156 −5.75** .18 33.10**

Political orientation -.28 157 −3.70** .08 13.69**

Macroevolution

Religious commitment -.55 156 −8.27** .31 68.34**

Political orientation -.31 157 −4.11** .10 16.87**

Human evolution

Religious ommitment -.60 156 −9.24** .35 85.37**

Political orientation -.33 157 −4.43** .11 19.66**

**p < .01
composite average of trust values as independent vari-
ables and the composite average for evolution accept-
ance as the dependent variable. Our analysis revealed all
three of the independent variables were significant at the
.05 level (see Fig. 1). However, the fit indices were mixed
with an acceptable level for the root mean square
residual (RMR = .91) and marginal values for others
(MFI = .88), and unacceptable values for the chi square
degree of freedom ratio (χ2/df = 14.87). Given the signifi-
cance of the relationships between the independent and
dependent variables, the likely explanation for the
variation in the fit indices is likely sample size restricting
the statistical power related to the fit indices calculations
(Hooper et al. 2008). Regardless, the structural equation
model produced results similar to our regression models,
suggesting that religious commitment and trust are
greater predictors of evolution acceptance than political
orientation. Further we again confirmed that political
orientation accounts for some of the variance of evolution
acceptance. Our SEM confirms political conservatism is
negatively correlated with acceptance (r = −.12, p < .05),
high religious commitment is negatively correlated with
acceptance (r = −.45, p < .01) and trust in science is
positively correlated with evolution acceptance (r = .43,
p < .01). Combined, the three independent variables
account for 41 % of the variance of evolution acceptance
(r2 = .41).

Overall Summary of Results
Both trust in science and religious commitment were
predictive of evolution acceptance as well as the con-
texts of microevolution, macroevolution, and human
evolution. Further, political orientation was significantly
associated with acceptance of each context of evolution
when listed as the only predictor variable or when in-
cluded in the model with trust in science and religiosity.
Although political orientation was no longer associated
with acceptance of the facets of evolution when included
in the full model, political orientation appears to be
related to evolution acceptance.

Discussion
Although evolution acceptance has been associated with
multiple variables including knowledge of evolution
(Nadelson and Sinatra 2010; Nadelson and Southerland
2010) and religiosity (Heedy and Nadelson 2013), we are
unaware of research that has examined evolution accept-
ance with relationship to trust in science and scientists.
Thus, our research addressed this gap in the literature.
Consistent with prior research, our research docu-

mented the association between evolution acceptance and
religiosity. We hypothesized that people with strong
religious commitment are less likely to accept biological
evolution due to their worldviews which include



Table 6 TSIS and religious commitment regression analyses for I-SEA

Acceptance Trust in science Religiosity Trust in science and religiosity

β t Β t R2 F

Microevolution .43 6.01** -.26 −3.64** .33 38.35**

Macroevolution .34 5.02** -.43 −6.35** .40 52.08**

Human evolution .31 4.82** -.48 −7.34** .44 60.40**

**p < .01
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alternative explanations of the origin of species. Thus,
aligned with the position of Sinatra and Nadelson (2010)
we suspect that the unconditional regard for authority
(e.g. religious leaders) and reliance on religious doctrines
to explaining natural phenomena by those with high levels
of religious commitment are antithetical to scientific
processes and nature of science. The absolute reliance on
religious belief structures may provide justification for dis-
regarding science and scientists, particularly if the work of
scientists conflicts with particular religious beliefs, as may
be the case with biological evolution.
Our hypothesis that people with strong religious com-

mitment are less likely to accept science is reinforced by
the correlation between trust in science and scientists and
religious commitment. Our data revealed that religiosity
and trust in science shared some variance, suggesting that
while there was overlap between these constructs, they are
measuring unique variables that should likely be consid-
ered both independently and collectively when assessing
evolution.
We posit that the negative correlation between the

lack of trust in science and scientists and evolution
acceptance is evidence for the likely influence of percep-
tions of science and scientists on evolution acceptance.
We hypothesized that trust in science may be strongly
Fig. 1 The structure equation model of trust in science, religious commitm
related to understanding the nature of science, and that
misunderstanding how science works may lead to
mistrust in science and scientists that is manifested in
rejection of the work of scientists such as the explana-
tions for biological evolution.
The increased level of predictability of evolution ac-

ceptance when using the combination of trust in science
and religiosity has two implications. First, the level to
which people embrace a religious perspective may influ-
ence perceptions for the origin of humans. The second
is the level to which people are willing to trust science
and scientists to develop meaningful and acceptable
explanations. Gaining a deeper understanding of the
interaction between religiosity and trust in science and
the combined influence on engagement in learning
about and subsequent acceptance of scientific develop-
ments (e.g. climate change, genetically modified foods,
vaccines) is an excellent direction for future research.
Our finding of political orientation with evolution

acceptance suggests that more politically conservative
individuals are less accepting of evolution, which may be
due to higher levels of skepticism of the associated
science. However, the reduced contribution of political
orientation to the prediction of evolution acceptance
when religiosity and trust in science are added to the
ent, political orientation, and evolution acceptance
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model suggests that there is likely substantial overlap be-
tween the two other predictors and political orientation.
It is likely that there are aspects of political orientation
embedded within the other variables that may influence
the correlation between political orientation and evolu-
tion acceptance. The levels of overlap between religios-
ity, political orientation and trust in science and
scientists and how these overlaps manifest in conditions
such as evolution acceptance is likely to be a fruitful
direction for future research.
There were some variations of predictability of trust in

science, religiosity, and political orientation with relation
to different contexts of evolution; however, the variations
were not substantial. We hypothesize that, while levels of
acceptance may vary due to context, the variables predict-
ive of evolution acceptance remained constant. Thus, we
contend that the variables influencing evolution accept-
ance are constant regardless of the context of evolution.

Implications
One implication of our study is evidence that indicates
that worldviews and trust in science are likely to be
associated with acceptance of evolution. The nature of
worldviews and perceptions of science are such that
finding a resolution or common ground for the discus-
sion of evolution as a viable explanation of the origin of
species may not be possible without questioning per-
sonal perspectives, which is a tenuous territory. Our job
as educators is to provide contexts for learning and shar-
ing sources of evidence and explanation, not to change
worldviews to assure perspectives align with acceptance
of scientific theory. Yet, people are not likely to accept
evolution if they hold high levels of religiosity, low trust
in science, and a conservative political orientation. Thus,
the ability to increase evolution acceptance while validat-
ing a diversity of worldviews may be impossible. Re-
specting a wide range of worldviews while increasing
acceptance of biological evolution as the scientific
explanation for the origin of species is a substantial
challenge that may be difficult to achieve. However, in-
creasing students’ trust in science and scientists may be
key to increasing their consideration of biological evolu-
tion as a plausible explanation for the origin of species.

Limitations
The first limitation of our study is the nature of our
sample which was drawn from a single institution and
may have led to constrained perspectives. Our sample
was revealed to reflect a group of students with a diver-
sity of backgrounds and perspectives which we contend
are likely to be consistent and representative of the
general undergraduate student population. Yet, if the
students in our sample are considered as a whole, they
may differ in perspectives when compared to samples of
students from other institutions. Additional research
with a wide range of institutions will allow us to deter-
mine the generalizability of our findings.
Our second limitation was the nature of our data col-

lection. Although our survey data were consistent with
prior research (e.g. Heady and Nadelson, 2013; Nadelson
et al., 2014) and collected using reliable instruments, we
are not able to explain in detail why people responded
as they did. More in-depth interviews of people may
allow us to determine why and how variables are associ-
ated with certain perspectives.
The third limitation of our study was the use of under-

graduate college students for our research. The general
adult public or younger learners may provide different
perspectives. Thus, the consideration of adults or pre-
college students’ perceptions is an excellent direction for
future research.
The final limitation of our study is the multicolinearity

of trust in science, religious commitment, and political
orientation which makes it difficult to determine how
much each construct is actually associated with accept-
ance of evolution when the variables are combined.
Although our structural equation model allowed for a
greater indication of individual variable contribution,
there may be other associations at play that we were not
able to disentangle through the analysis. Exploring con-
ditions such as the association between and individual’s
parental or sibling perspectives of trust in science, reli-
gious perspectives and political orientation is likely to
provide a greater understanding of evolution acceptance.

Conclusion
We achieved our goal of determining how levels of trust
in science and scientists are associated with acceptance
of biological evolution. We found that religiosity and
political orientation are also predictors of acceptance of
biological evolution. The association of worldviews with
evolution acceptance poses significant challenges to
those educators considering approaches to increasing
evolution acceptance. How we respect worldviews while
developing a convincing and acceptable argument that
leads to increased and wide-spread evolution acceptance
as an explanation for the origin of species is an ongoing
and substantial challenge for science educators. Address-
ing issues of trust in science and scientists may be key to
increasing acceptance of evolution as a plausible explan-
ation for the origin of species.

Competing interests
The authors declare no competing interests, financial or otherwise.

Authors’ contributions
LSN and KKH collaboratively designed the study, carried out the data
collection, performed the statistical analyses, and wrote the manuscript.
Both authors read and approved the final manuscript.



Nadelson and Hardy Evolution: Education and Outreach  (2015) 8:9 Page 9 of 9
Authors’ information
LSN is currently an associate professor in the School of Teacher Education
and Leadership at Utah State University. KKH is currently an assistant
professor in the Department of Psychology at Boise State University.

Author details
1School of Teacher Education and Leadership, Utah State University, 2805
Old Main Hill, Logan, UT 84322, USA. 2Department of Psychology, Boise State
University, 1910 University, Boise, ID 83725, USA.

Received: 9 January 2015 Accepted: 2 June 2015
References
Anderson, DL, Fisher, KM, & Norman, GJ. (2002). Development and evaluation of

the conceptual inventory of natural selection. Journal of Research in Science
Teaching, 39(10), 952–978.

Barone, LM, Petto, AJ, & Campbell, BC. (2014). Predictors of evolution acceptance
in a museum population. Evolution: Education and Outreach, 7(1), 23.

Bentler, PM. (1995). EQS structural equations program manual. Encino: Multivariate
Software.

Blair, MM, & Stout, LA. (2001). Trust, trustworthiness, and the behavioral
foundations of corporate law. University of Pennsylvania Law Review,
149(6), 1735–1810.

Broughton, SH, & Nadelson, LS. (2012). Food for thought: Pre-service teachers’
knowledge, emotions, and attitudes toward genetically modified foods. Paper
presented at the annual meeting of the American Educational Researchers
Association. Vancouver: National Conference.

Browning, B. (2014). Transcript of Ken Ham vs Bill Nye debate. http://
www.youngearth.org/index.php/archives/rmcf-articles/item/21-transcript-of-
ken-ham-vs-bill-nye-debate. Accessed 20 Mar 2015.

Carter, BE, & Wiles, JR. (2014). Scientific consensus and social controversy:
Exploring relationships between students’ conceptions of the nature of
science, biological evolution, and global climate change. Evolution: Education
and Outreach, 7(1), 6.

Dunlap, RE, & McCright, AM. (2011). Organized climate change denial. In JS
Dryzek, RB Norgaard, & D Schlosberg (Eds.), The Oxford handbook of climate
change and society (pp. 144–160). Oxford: Oxford University Press.

Dunn, J, & Schweitzer, M. (2005). Feeling and believing: the influence of emotion
on trust. Journal of Personality and Social Psychology, 88(6), 736–748.

Gallup. (2014). In U.S., 46 % hold creationist view of human origins. http://
www.gallup.com/poll/170822/believe-creationist-view-human-origins.aspx.
Accessed 20 Mar 2015.

Gauchat, G. (2015). The political context of science in the United States: public
acceptance of evidence-based policy and science funding. Social Forces,
Online First, 1–24 (2015). doi:10.1093/sf/sov040

Gould, SJ. (2002). The structure of evolutionary theory. Cambridge: Harvard
University Press.

Ha, M, Haury, DL, & Nehm, RH. (2012). Feeling of certainty: uncovering a missing
link between knowledge and acceptance of evolution. Journal of Research in
Science Teaching, 49(1), 95–121.

Hawley, PH, Short, SD, McCune, LA, Osman, MR, & Little, TD. (2011). What’s the
matter with Kansas? The development and confirmation of the Evolutionary
Attitudes and Literacy Survey (EALS). Evolution: Education and Outreach,
4(1), 117–132.

Heddy, BC, & Nadelson, LS. (2012). A global perspective of the variables
associated with acceptance of evolution. Evolution: Education and Outreach,
5(3), 412–418.

Heddy, BC, & Nadelson, LS. (2013). The variables related to public acceptance of
evolution in the United States. Evolution: Education and Outreach, 6(1), 1–14.

Higdon, JV, & Frei, B. (2006). Coffee and health: a review of recent human
research. Critical Reviews in Food Science and Nutrition, 46(2), 101–123.

Hooper, D, Coughlan, J, & Mullen, MR. (2008). Structural equation modelling: guidelines
for determining model fit. Journal of Business Research Methods, 6, 53–60.

Keelan, J, Pavri, V, Balakrishnan, R, & Wilson, K. (2010). An analysis of the Human
Papilloma Virus vaccine debate on MySpace blogs. Vaccine, 28(6), 1535–1540.

Mayer, RC, Davis, JH, & Schoorman, FD. (1995). An integrative model of
organizational trust. Academy of Management Review, 709–734.

McComas, WF, Almazroa, H, & Clough, MP. (1998a). The nature of science in
science education: An introduction. Science & Education, 7(6), 511–532.
McComas, WF, Clough, MP, & Almazroa, H. (1998b). The role and character of the
nature of science in science education. In WF McComas (Ed.), The nature of
science in science education (pp. 3–39). Dordrecht: Kluwer Academic
Publishers.

Miller, JD, Scott, EC, & Okamoto, S. (2006). Public acceptance of evolution. Science,
313(5788), 765.

Moore, R, & Cotner, S. (2009). Rejecting Darwin: the occurrence & impact of
creationism in high school biology classrooms. The American Biology Teacher,
71(2), e1–e4.

Nadelson, LS. (2009). Preservice teacher understanding and vision of how to
teach biological evolution. Evolution: Education and Outreach, 2(3), 490–504.

Nadelson, LS, & Sinatra, GM. (2009). Educational professionals' knowledge and
acceptance of evolution. Evolutionary Psychology, 7(4), 490–516.

Nadelson, LS, & Southerland, SA. (2010). Examining the interaction of acceptance
and understanding: how does the relationship change with a focus on
macroevolution? Evolution: Education and Outreach, 3(1), 82–88.

Nadelson, LS, & Southerland, S. (2012). A more fine-grained measure of students'
acceptance of evolution: development of the Inventory of Student Evolution
Acceptance—I-SEA. International Journal of Science Education, 34(11), 1637–1666.

Nadelson, LS, Boham, MD, Conlon-Khan, L, Fuentealba, MJ, Hall, CJ, Hoetker, GA,
& Zenkert, AJ. (2012). A shifting paradigm preservice teachers’ multicultural
attitudes and efficacy. Urban Education, 47(6), 1183–1208.

Nadelson, L, Jorcyk, C, Yang, D, Jarratt Smith, M, Matson, S, Cornell, K, & Husting,
V. (2014). I just don't trust them: the development and validation of an
assessment instrument to measure trust in science and scientists.
School Science and Mathematics, 114(2), 76–86.

Omer, SB, Salmon, DA, Orenstein, WA, deHart, MP, & Halsey, N. (2009). Vaccine
refusal, mandatory immunization, and the risks of vaccine-preventable
diseases. New England Journal of Medicine, 360(19), 1981–1988.

Pew Research Center. (2013). Public’s views on human evolution.
http://www.pewforum.org/2013/12/30/publics-views-on-human-evolution/.
Accessed 20 Mar 2015.

Pew Research Center. (2015). Public and scientists’ views on science and society.
http://www.pewinternet.org/2015/01/29/public-and-scientists-views-on-
science-and-society/. Accessed 20 Mar 2015.

Rissler, LJ, Duncan, SI, & Caruso, NM. (2014). The relative importance of religion
and education on university students’ views of evolution in the Deep South
and state science standards across the United States. Evolution: Education
and Outreach, 7(1), 1–17.

Romano, DM. (2003). The nature of trust: conceptual and operational clarification
(Doctoral dissertation, Louisiana State University). http://etd.lsu.edu/docs/
available/etd-0130103-070613/unrestricted/Romano_dis.pdf. Accessed 2 Jun
2015.

Rudolph, JL, & Stewart, J. (1998). Evolution and the nature of science: on the
historical discord and its implications for education. Journal of Research in
Science Teaching, 35(10), 1069–1089.

Rutledge, ML, & Sadler, KC. (2007). Reliability of the Measure of Acceptance
of the Theory of Evolution (MATE) instrument with university students.
The American Biology Teacher, 69(6), 332–335.

Rutledge, ML, & Warden, MA. (1999). Development and validation of the measure
of acceptance of the theory of evolution instrument. School Science and
Mathematics, 99, 13–18.

Scharmann, LC, & Harris, WM. (1992). Teaching evolution: understanding and
applying the nature of science. Journal of Research in Science Teaching,
29(4), 375–388.

Shermer, M. (2002). Why people believe weird things: Pseudoscience, superstition,
and other confusions of our time. New York: Macmillan.

Sinatra, GM, & Nadelson, LS. (2011). Science and religion: Opposite ends of core
epistemological continua? In R Taylor & M Ferrari (Eds.), Epistemology and
science education: Understanding the evolution vs. intelligent design controversy
(pp. 173–194). New York: Routledge.

Smith, MU, Siegel, H, & McInerney, JD. (1995). Foundational issues in evolution
education. Science & Education, 4(1), 23–46.

Taylor, RS, & Ferrari, M. (2011). Epistemology and science education: understanding
the evolution vs. intelligent design controversy. New York: Routledge.

Wiles, JR. (2014). Gifted students' perceptions of their acceptance of evolution,
changes in acceptance, and factors involved therein. Evolution: Education
and Outreach. doi:10.1186/s12052-014-0004-5.

Wiles, JR, & Alters, B. (2011). Effects of an educational experience incorporating an
inventory of factors potentially influencing student acceptance of biological
evolution. International Journal of Science Education, 33(18), 2559–2585.

http://www.youngearth.org/index.php/archives/rmcf-articles/item/21-transcript-of-ken-ham-vs-bill-nye-debate
http://www.youngearth.org/index.php/archives/rmcf-articles/item/21-transcript-of-ken-ham-vs-bill-nye-debate
http://www.youngearth.org/index.php/archives/rmcf-articles/item/21-transcript-of-ken-ham-vs-bill-nye-debate
http://www.gallup.com/poll/170822/believe-creationist-view-human-origins.aspx
http://www.gallup.com/poll/170822/believe-creationist-view-human-origins.aspx
http://dx.doi.org/10.1093/sf/sov040
http://www.pewforum.org/2013/12/30/publics-views-on-human-evolution/
http://www.pewinternet.org/2015/01/29/public-and-scientists-views-on-science-and-society/
http://www.pewinternet.org/2015/01/29/public-and-scientists-views-on-science-and-society/
http://etd.lsu.edu/docs/available/etd-0130103-070613/unrestricted/Romano_dis.pdf
http://etd.lsu.edu/docs/available/etd-0130103-070613/unrestricted/Romano_dis.pdf
http://dx.doi.org/10.1186/s12052-014-0004-5

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Evolution Acceptance
	Trust in Science and Scientists
	Implications for Learning and Policy

	Methods
	Research Questions
	Participants
	Procedure
	Measures

	Results
	Results Overview
	Trust in Science and Acceptance of Evolution
	Trust in science and acceptance in evolution contexts
	Individual characteristics and evolution acceptance
	Structural Equation Model
	Overall Summary of Results

	Discussion
	Implications
	Limitations

	Conclusion
	Competing interests
	Authors’ contributions
	Authors’ information
	Author details
	References



