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Abstract. Teachers’ conceptions about the origin of life in three
Latin American countries with contrasting levels of secularism were
analyzed: Argentina (Catholic constitution), Brazil (formally secular
but not in practice), and Uruguay (consolidated secularism). A Eu-
ropean survey questionnaire was used and the interpretation of the
results drew on Barbour’s four categories concerning the relation-
ships of science and religion. A large majority of Argentinian and
Uruguayan teachers were clearly evolutionist, even when believing in
God (Independence or Dialogue category), with no difference be-
tween Argentina and Uruguay. The majority of Brazilian teachers
assumed a religious position about the origin of life, being creation-
ist (Conflict or Independence categories) or evolutionary creationist
(Dialogue or Integration categories). Differences of Brazilian teach-
ers’ conceptions may result from the higher percentage of evangelicals
and lower proportion of agnostics/atheists. Brazilian Catholic teach-
ers were more creationist than their Catholic colleagues in Argentina
and Uruguay. Distinct patterns were found, but further research is
needed to understand possible classroom impacts.
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BIOLOGY TEACHERS FACE TO FACE WITH SCIENCE AND RELIGION

Perceptions of the relationship between science and religion are often
polarized. Although sometimes thought to be exclusive to the United
States, such perceptions have global reach, and Latin American coun-
tries see this notion of conflict all too often. This notion of conflict
between the interests and findings of science on the one hand and re-
ligious views on the other is most clearly seen when it comes to the
questions concerning the origin of life. Creationism and denial of evolu-
tion have been gaining momentum in Latin America, accompanying an
unprecedented growth of evangelical churches over the last thirty years,
mostly from the Pentecostal or neo-Pentecostal strands. In Brazil, for ex-
ample, evangelicals, only 6.6 percent of the population in 1980, grew to
22.2 percent in 2010, with predictions of representing more than 50 per-
cent of the country’s population by 2020 (Fernandes 2009). This growth
has led to greater political representation in the parliament, and the evan-
gelical front has been able to push, among other conservative legislation, a
creationist bill, much like the familiar North American story. Congressman
Marco Feliciano, a well-known evangelical pastor, submitted a proposal1

in 2014 for the inclusion of creationism in public and private schools in
Brazil, and the bill is still being weighed in the House of Representatives.

Teachers, particularly biology teachers, are, therefore, at the forefront of
this clash between religion and science, especially when required to teach
themes such as the origin of life and biological evolution (Rodrigues and
Mota 2011). They have to face not only their students’ perceptions on
the matter, but also their own views, opinions, and assessment on the
science of origins and how it relates to their own faith or lack thereof.
This article, then, aims at presenting the results of a study that analyzed
the conceptions of high school (or secondary school) biology teachers in
three different Latin American countries with regard to the question of the
origin of life.

We are all aware of the multiple attempts to map out the possibilities of
the relationship of religion and science. John Hedley Brooke (1991) and
Peter Harrison (2015) have shown that religion and science have complex
histories, and that the words themselves haven’t always meant what they
mean today. For a good part of history, they were part of the same endeavor,
but in the nineteenth century a major divide seems to have taken place.
Popularization of the conflict thesis followed this split, telling a story of an
irreconcilable divide between the fields.

Even though the conflict thesis has been widely—and rightfully—
discredited, its myths have been prevalent in mainstream media world-
wide, Latin America included. The rise of militant neo-atheism has left
marks in Latin America, where the books that topped the bestseller lists
in the United States and Europe also sold in great numbers. David Noel
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Livingstone (2010) reminds us of the importance of considering the ge-
ography of scientific knowledge (the “geography of reading” in his terms)
which begs the question: Does the notion of conflict in Latin American
countries play out in the same way it does in North America and Europe,
especially with regard to the “Darwinism and God” debate? According to
Livingstone, scientific theories have been built and worked out differently
in different places and cultures, carrying great influence from the places
where they were elaborated. For instance, the scientific communities of
Russia, North America, and New Zealand have interpreted evolutionary
theory from within their local cultural contexts. Therefore, it would be
expected that teachers from different countries elaborate their scientific
knowledge about the question of origins with a regional perspective, and
the different church–state relationships that each country exhibits may
provide interesting insights as to the extent of the effect of national policies
about religion and the state.

The three countries we investigated in this study are Argentina, Uruguay,
and Brazil. They all exhibit distinct forms of secularism in their church–
state policies and in their sociopolitical makeups. Argentina has an openly
Catholic constitution that requires the government to support Roman
Catholicism economically. This condition has produced a historical sym-
biosis in culture, economy, and politics between the Catholic Church and
the Argentinian government, with very complex and intricate relations
unfolding (Esquivel 2003). On the other hand, Brazil and Uruguay are
formally secular states when it comes to their constitutions, but Brazil is
indeed only formally secular, with numerous Catholic holidays being ob-
served and the Catholic Church still having great power and influence.
In fact, Brazil is still the number one Catholic country in the world in
practical terms, considering the number of people who declare themselves
to be Catholic (61 percent according to Censo, IBGE, 2010). Besides, as
we mentioned, evangelicals have a growing influence and impact on soci-
ety, as can be seen from the aforementioned creationist bill. The political
power of evangelicals and other conservative Christian groups can also
be gauged by the influential lobby to boycott any debate in the Brazilian
Congress on abortion, homosexual marriage and other topics considered
progressive. This partly explains the prominent role played by candidates’
religious positions during the last presidential election in 2014. Uruguay,
on the contrary, displays a consolidated secularism, where religion plays
very little role in political affairs (Oro 2008). This process of laicism in
Uruguay has played out very differently when compared to other Latin
American countries. It has its roots in the nineteenth century, leading to
the total separation of church and state in the 1919 constitution (Kátia
Silva and Fontenele 2007). Thus, Uruguayan society today is much more
open to accepting ideas like same-sex marriage, abortion, and marijuana
liberalization (which in fact has recently taken place), subjects that any
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other country in Latin America still finds hard to even discuss in political
circles.

Some empirical data obtained from past research help to shed light
in how the overall public perceives the relationship between science and
religion when it comes to Darwin and the origin of life. According to a
2005 poll, one-third of Brazilians believe God created humans in their
present form less than 10,000 years ago, and 89 percent of the population
believes creationism must be taught in schools; 79 percent even say that
it should replace evolution (Brum 2005). More recently, in 2010, another
poll presented different numbers, showing a friendlier environment: 25
percent of the population believe God created humans in their present
form less than 10,000 years ago, with 59 percent believing in an evolution
guided by God, and only 8 percent believing in a godless evolutionary
process (Datafolha Instituto de Pesquisas 2010). In Argentina, another
poll conducted by the British Council has shown that 68 percent of the
people think evolution should be taught alongside creationism (BBC News
2009).

An interesting finding from these data is that a significant number of
people do not see a necessary conflict between the religious narrative and
the scientific one. They are more or less able to move past the conflict
thesis towards more constructive approaches, claiming that God could
have guided the evolutionary process in some way and could have used
natural processes. In order to make sense of these data, we decided to make
use of Ian Barbour’s famous fourfold typology to relate science and religion:
Conflict, Independence, Dialogue, and Integration (Barbour 1990, 2000,
2004; page numbers hereafter follow the 2004 Portuguese translation),
and to see how this typology can be applied to the perspectives of high
school biology teachers in these three Latin American countries. We shall
briefly analyze how we see these categories, as summarized by Tiago Garros
(2014a).

Those who see religion and science as conflicting when it comes to
the question of origins assert that people must make a choice between
the religious narrative, often stemming from a literal reading of the early
chapters of Genesis, and the scientific narrative—evolution. In Barbour’s
words, “scientific materialism and biblical literalism both claim that science
and religion make rival literal statements about the same domain (the
history of nature), so a person must choose between them” (Barbour
2004, 23). The representatives of such a view are usually, according to
Barbour, scientific materialists on the one hand and, on the other, Christian
fundamentalists, adherents to what is commonly known as creationism
in its multiple forms (Engler 2007; Garros 2014b). The former group
believes the only reliable path to knowledge is the scientific method; because
material reality is all there is, science reveals the ultimate truths about reality,
and religion should be rejected as ancient superstition. On the other hand,



Heslley Machado Silva et al. 947

biblical literalists read science into the Bible, claiming it offers a somewhat
scientific account of the history of our planet, and if “secular science”
contradicts it, it is science that should be rejected.

The Independence category is a pacifying position which sees religion
and science as separate entities who need not be in conflict. They are
each in their own independent and watertight spheres, using different
languages, having different functions, asking different questions, and using
different methods of inquiry. According to its proponents, science would
deal with the “objective and impersonal,” religion with the “personal and
subjective” (Barbour 2004, 32). The late Stephen Jay Gould is one of
its most famous defenders, presenting in his Rocks of Ages the concept
of NOMA—Non-Overlapping Magisteria. Science and religion would be
two separate magisteria: “domains of reaching authority,” not interfering
with each other. “To cite old clichés,” Gould famously wrote, “science gets
the age of rocks, and religion the rock of ages; science studies how the
heavens go, religion how to go to heaven” (Gould 1999, 12). For Gould,
no conflict should exist between the science of evolution and creation,
for evolution deals with the changes of species through time, and creation
relates to the belief in God in relation to the origin of all things, which is
completely compatible with science (Gould 1997).

Whereas Independence emphasizes the differences, the category of Di-
alogue holds that science and religion have something to say to each
other that can be mutually enriching. Its defenders seek to find similarities
between the fields in presuppositions, methods, and even in some concepts.
Barbour argues that fruitful dialogue may emerge in “boundary questions,”
when science “clears the room” for questions that it cannot itself answer,
such as “what was there before the Big Bang?” or the “mind/body” problem
(Barbour 2004, 41). Proponents of Dialogue have no problem accepting
the findings of science, but argue that science isn’t enough to achieve a
full grasp on reality, and religion can be a good and useful conversation
partner.

The fourth category that Barbour identifies is what he calls Integration,
which seeks to go a step further than Dialogue. Integration alternatives
aim at “finding an elevated degree of conceptual unity” that mere Dialogue
does not offer (Barbour 2004, 43). He identifies three candidate schools for
this task: natural theology, theologies of nature, and “systematic synthesis.”
The old natural theology of the seventeenth and eighteenth centuries is
considered an attempt at Integration insofar as it tries to find (or “prove”)
God through signs in nature, an effort that has reappeared in the modern
clothing of the Intelligent Design movement. Theologies of nature go in
the contrary direction, coming from a position of faith and looking for
some form of resonance between the picture of the world revealed by
religion and that which is revealed by science. However, Barbour himself
favors what he calls systematic synthesis, which is an attempt to find a
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philosophical alternative that successfully encompasses an interpretation
of reality coherent with both science and religion. To accomplish this task,
Barbour suggests as a strong candidate Alfred North Whitehead’s (1861–
1947) process philosophy, which was elaborated under the influence of
both scientific and theological ideas, and is considered a conceptual bridge
for the debate among religion, science, and philosophy.

We are well aware of the criticisms and limitations of Barbour’s fourfold
typology, some of them pinpointed by Taede Smedes (2008). However, we
believe we have at least two good reasons for sticking to it in our analy-
sis. First, Barbour offers a simple but effective framework of analysis that
makes it somewhat easy to promptly identify teachers’ positions based on
the type of data we have obtained from our research questions. Teach-
ers’ answers, as we shall see, were not nuanced (they were obtained from
a multiple-choice questionnaire). Therefore, Barbour’s categorization, al-
though limited, seems to be the best choice for analysis, given the limited
data. Moreover, Barbour himself recognizes that “any typology is a way
of seeking broad patterns in comparing ideas” and that “such generalities
(and exceptions to them) must of course be supported by detailed studies
of particular people in particular religious traditions writing about spe-
cific sciences in specific historical contexts” (Barbour 2008, 265), which
is close to what we are trying to do here. Second, Barbour’s typology is
still very much unknown in Latin America. The field of science and re-
ligion as a formal research area is still in its infancy, and Latin American
researchers that usually spend time on these issues are from other fields of
the humanities, barely knowing the work of Barbour and other well-known
science–religion scholars. Thus, Barbour deserves at least to be introduced
and considered in Latin American academia before we can move on to
more nuanced and historically considered views.

METHODS

In this study, we used a questionnaire from a European project en-
titled BIOHEAD-CITIZEN (Carvalho and Clément 2007; Carvalho et al.
2008). This research project has been conducted in nineteen countries in
Europe, Africa, and the Middle East. It sought to understand the inter-
action between social contexts and conceptions of biology teachers on
controversial topics like evolution and the origin of life, health and sex
education, environmental education, and gender equality, among others.
The BIOHEAD-CITIZEN project is anchored on the theoretical back-
ground of the KVP model proposed by Clément (2006), which sees the
conceptions of the actors of the educational system as emerging from in-
teractions between three poles: K for knowledge, V for values, and P for
practices. Many issues currently dealt with by science and biology teachers
at the school level can be analyzed using this model, and preliminary results
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showed they vary from one country to another. This suggests that values
and practices shared by local groups may play an important role in the
conceptions of teachers regarding many issues, even though the knowledge
(stemming from mainstream scientific literature) is supposedly the same
for all countries (Carvalho and Clément 2007).

The size and variety of the BIOHEAD-CITIZEN survey questions
allowed for investigation of a large number of matters related to conceptions
of biology teachers in the surveyed countries, including the issue of the
origin of life on Earth worked out in this study. Having been used in
several countries, the application of this instrument enables the creation
of a database to be used in future comparative studies. However, it is
important to note that the questionnaire from the project used here has
not been specifically designed to assess issues of evolution and the origin of
life only. Some of the questions are indeed clearly related to this so-called
“origins debate,” and these are the ones we focused on. There are questions
that explicitly deal with the issues at stake here: evolution, creationism,
Intelligent Design, Adam and Eve, and so on. However, for this article we
are focusing on only one of these questions, the one we found to be the
most revealing, which deals specifically with the origin of life. Interviews
were also carried out during the application of the questionnaire, and
participants were asked to identify themselves with regard to religious
affiliation. The full report of this study can be found in Silva (2015).

Data collection for the study followed an adaptation of the original de-
sign protocol, which was composed of at least six samples of fifty teachers
by country (preservice and in-service teachers of biology and of language
in primary schools). In this study the sampling was limited to in-service
biology teachers. The criteria for inclusion were as follows: teachers grad-
uated in biological sciences, acting in secondary school of their country
(Argentina, Brazil, or Uruguay), and having already taught the topic of
biological evolution and the origin of life. The cities chosen were Buenos
Aires (Argentina, N = 50), Belo Horizonte (Brazil, N = 62), and Monte-
video (Uruguay, N = 57), following locations of the researchers involved
in the study.

Our focus question was question A64 of the BIOHEAD-CITIZEN
Questionnare: “Which of the following four statements do you agree with
the most? Tick only one of the four statements”:

(1) It is certain that the origin of life resulted from natural phenomena;
(2) The origin of life may be explained by natural phenomena without

considering the hypothesis that God created life;
(3) The origin of life may be explained by natural phenomena that are

governed by God;
(4) It is certain that God created life.



950 Zygon

Teachers could have great doubts in selecting the alternatives, for they
may agree with more than one, or none, depending on their perception
of how divine action actually takes place in the natural world, as we shall
discuss in a moment. But the question asked them to choose the statement
they agree with the most, so they had to make a choice that may have been
somewhat uncomfortable.

It’s also important to note that the survey question we are focusing on
for this study deals specifically with the subject of the origin of life, even
though some conclusions we draw from it may apply to an understanding
of how these surveyed teachers see the issue of evolution and creation, or
science and religion in general. Other questions in the full study report
(Silva 2015) deal more specifically with Intelligent Design and evolution,
and even directly with the evolution of humans. We are aware that all
these subjects are separate issues and should not be conflated, as sometimes
happens in popular understandings of these matters. Moreover, thinking
that God may have intervened at some critical points, such as the transition
from inorganic chemistry to organic (the core of the origin of life issue), or
in the appearance of some specific biological structures, doesn’t preclude
acceptance of evolution (Behe 1996; 2008)—although these notions are
widely rejected by the scientific community and legal rulings have been
made against their teaching in the United States (Ayala 2016). However,
we believe the question is still valid insofar as its redaction provides a general
idea of how God could or could not be involved in biological processes,
be they the evolution after the first cell arose or the appearance of the
first living unit susceptible to evolution by natural selection. Besides, given
that the target group of the survey were in-service biology teachers, we
would expect that they would be able to differentiate between the origin
of life problem and evolution in general. However, it would be normal, in
a question such as this, for teachers to choose an alternative that generally
describes how they see the issue of evolution and creation, even though
this wasn’t the specific target of the question.

The data obtained were tabulated and transformed into graphics, and
statistical analysis was carried out for comparisons between countries using
the Kruskal Wallis test and the Mann–Whitney test for differences between
pairs of countries. After the results were tabulated, we interpreted them
with regard to Barbour’s four categories to relate science and religion.

We should highlight that the questionnaire was not created to test
Barbour’s categories. As we mentioned, it was created for a much more
comprehensive study and we simply took advantage of it for practical
reasons and for possible future studies in comparison with a large number
of countries. Therefore, the results we found with respect to placing them
in Barbour’s categories could be considered preliminary and will require
further study in the future.



Heslley Machado Silva et al. 951

In analyzing the alternative answers to the four choices in our research
question it is clear that a progression could be seen in the involvement of
God with the origin of life issue. Therefore, in general terms, we identified
Barbour’s categories progressively, with the extremes being identified with
the category of Conflict (alternatives 1 and 4) and the middle ones with
more Dialogue–Integration points of view.

Therefore, we considered alternative answer (1) “It is certain that the
origin of life resulted from natural phenomena” as an evolutionary view that
may suggest the adoption of Barbour’s Conflict view or even Independence.
Option (2) “The origin of life may be explained by natural phenomena
without considering the hypothesis that God created life” can also be
considered evolutionist, however it may suggest that the person separates
God’s activity in nature from his or her personal faith, which could be linked
to the categories of Independence or Dialogue. Answer (3) “The origin of
life may be explained by natural phenomena that are governed by God”
is clearly an Integrationist view, very much like Theodosius Dobzhansky’s
position, who, in his famous article “Nothing in Biology Makes Sense
except in Light of Evolution” (1973), wrote: “I am a creationist and an
evolutionist. Evolution is God’s, or Nature’s, method of Creation” (127).
Finally, alternative (4) “It is certain that God created life” would mean,
given this set of options, a view that rejects evolution in favor of a creationist
view, also indicating a Conflict position in Barbour’s terms.

RESULTS AND DISCUSSION

The comparison of Argentina, Brazil and Uruguay samples showed distinct
patterns in each country (Figure 1). The answers of Brazilian teachers were
the ones most linked to religious affiliation; none of the Argentinian teach-
ers assigned exclusively to God the origin of life (alternative 4). Uruguayan
teachers, the country with the most consolidated secularism of the three,
were more incisive in their certainty of natural origin of life.

Statistical analysis by the Kruskal–Wallis test showed very significant
differences between the answers to the question by the three country
samples (M = 28.13; p <.00001). When these differences were analyzed
between pairs of countries, the Mann–Whitney test showed a significant
difference between Brazil and Uruguay (Z = 4.41; p = .00001) as well as
between Brazil and Argentina (Z = 4.49; p = .000007). In contrast, there
was no significant difference between Argentina and Uruguay (Z = −0.81;
p = .420).

When we analyze teachers’ answers in light of Barbour’s categories,
results suggest that the answers of Argentinian and Uruguayan teachers
are closer to the Independence category than to the Conflict category,
because most teachers of these countries declared themselves followers
of a religious belief (Figure 2). However, about 80 percent selected the
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clearly evolutionist items 1 or 2. No one in Argentina and only four
percent in Uruguay ticked the clearly creationist item 4. It could be said,
therefore, that the conceptions of Argentinian and Uruguayan teachers are
in agreement with Gould’s NOMA (1997; 1999). The results obtained in
these two countries are similar to some of those obtained, using the same

Figure 1. Percentages of answers to question A64 “Which of the following four state-
ments do you agree with the most?” by biology teachers from Argentina, Brazil and
Uruguay. Very significant differences (p <.0001) were found between the three samples.
(Source: Survey data).

Figure 2. Percentage of religious affiliation declared by the teachers surveyed in the three
countries. (Source: Survey data).
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questionnaire, in several countries by Clément (2008; 2015a), Clément
and Quessada (2008), and Carvalho et al. (2012).

It is important to highlight that the classification given to Argentinian
and Uruguayan teachers in the Independence category is based on the
high percentage of teachers who claim to be religious (Figure 2) and who
nevertheless ticked the items more related to an evolutionary view. The
Independence category is often seen as a way to avoid conflict, and its
approach was famously used by the theologian Langdon Gilkey (1919–
2004) in the notorious Arkansas Trial in 1981 (Gilkey 1985). Teachers
who feel serious about their religious commitment but don’t see a neces-
sary conflict between science and religion often use this approach, as was
revealed by some of the interviews carried out while doing this study (Silva
2015). These interviews confirmed that secondary school teachers in both
Argentina and Uruguay consider religious issues as personal and intimate
matters, letting the school deal with the scientific approach concerning the
teaching of biological sciences, particularly evolution. As one Uruguayan
teacher noted, demonstrating the separation between the two fields as seen
by students (Silva 2015, 164): “In general I do not believe [that problems
about students’ religion occur]. When we speak about theories of origin
of life and I ask if there is someone [among the students] who professes a
religion and wants to comment on anything, no difficulty arises.” This very
same situation of separation between fields is also brought by many of the
teachers themselves, as exemplified by the speech of another Uruguayan
teacher (Silva 2015, 165): “I think that, even being a Catholic, my vision is
that one can believe in God on the side of spirituality without contradicting
my scientific part.”

However, we did not observe the same scenario with Brazilian teachers.
Only 39 percent of them ticked the evolutionist items 1 (31 percent) or
2 (8 percent), and 27 percent ticked the most creationist-oriented item
4, and 34 percent the item 3, 4 being at the same time creationist and
evolutionist (Figure 1). This last group of Brazilian biology teachers merge
their scientific knowledge with their religious convictions, thus aligning
with the Integration or in the Dialogue category of Barbour. Exactly how
these teachers do this type of integration would require further study,
and suggestions have been widely discussed in theistic evolutionist (or
evolutionary creationist) circles such as the Biologos Foundation and in
numerous publications (Collins 2006 and Alexander 2008, to name two
well-known examples).

Moreover, these results are interesting if compared to the Datafolha
survey we mentioned earlier (which in fact is the Brazilian version of the
long standing Gallup Poll with regard to origins; see Newport 2014). For
the general public, the percentage of integrationists rises to 59 percent,
while in our sample of teachers it is only 34 percent, which may mean that
teachers tend to be more trapped in the Conflict thesis, feeling a stronger
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Figure 3. Answers of Catholic teachers of the three countries to question A64.
(Source: Survey data).

pressure to either reject a theistic view because of the science of evolution
or to reject science in favor of what would be considered a more “Christian
position,” in this case some form of creationism. In fact, 31 percent of
Brazilian teachers ticked the clearly creationist item 4 (Figure 1), which
means that we have the same percentage of “atheistic” evolutionists (option
1) and antievolution creationists (option 4). This strongly suggests that 62
percent of biology teachers in Brazil believe religion and science are in
conflict and an option needs to be made when it comes to who has the
final word on the question of origins.

With regard to adherents of option 4, the more creationist one, they
include the evangelical Protestant teachers (11 percent, Figure 2), but also
about one-third of the Catholic teachers (Figure 3). This has been ex-
tensively documented in the literature: evangelicals are definitely more
inclined toward creationist and antievolutionist positions than other reli-
gious denominations (see El-Hani and Sepulveda 2010, in their study with
evangelical students, for example).

Similar results to what we have found were documented by Caldeira,
Araujo, and Simões (2012) in their research comparing Brazilian teach-
ers with Portuguese ones, showing that the former were more inclined to
hold religious views about the origin and evolution of life than the latter.
These authors also concluded that the Brazilian teachers are somewhat
able to reconcile the two fields of knowledge (scientific and religious), but
questioned whether such compatibility could preclude or harm the teach-
ing of biological evolution. Silva et al. (2014) showed that future biology
teachers still in training in universities begin with conceptions closer to
creationism and tend to accommodate the evolutionary scientific view in
the course of their studies. Porto and Falcão (2010), however, showed that
Brazilian biology teachers have less influence on their students’ conceptions
about the origin of biodiversity than family culture and traditional religious



Heslley Machado Silva et al. 955

authorities. Indeed, Meyer and El-Hani (2013) reinforce this finding, stat-
ing that, when evolutionary views are confronted with creationist ideas,
it is very unlikely that any debate-based interactions will arise (and the
authors define “debate” as a minimum willingness to hear two or more
sides and eventually, if convinced, change opinion). There is a tendency
for students to deny and block the scientific understanding about the origin
of life and evolution when it is perceived that such ideas directly conflict
with views that arise from religious commitments. Furthermore, Nicolini,
Falcão, and Silva Faria (2010) argue that Brazilian teachers should have
full access to the theoretical aspects related to scientific knowledge about
the origin of life, so that they could prepare their teaching on the topic
grounded in adequate knowledge of the nature of science as it relates to
religious interferences that may arise.

We are aware that conceptualizations about the relationship between sci-
ence and religion are much more complex than merely assigning categories
based on a single answer to a small set of questions, or just one. Coutinho
et al. (2014), for example, have aptly demonstrated that conceptualizations
can transit from one category to another, or involve no traceable categories
at all. However, we still believe this generalization to be useful as an initial
step for further transnational comparative studies in the area of science and
religion.

The combination of lack of knowledge or adequate preparation to teach
such topics results in the fusion of scientific ideas and religious ones, as
illustrated by this recorded speech from a Brazilian teacher (Silva 2015,
224): “I asked students: who directed evolution? It was something bigger,
who was this something bigger? It was God.” The results found by Carvalho
et al. (2012) may confirm these findings; these authors indicate that the
Brazilian teachers seem to live with creationist views and evolutionary
ones without a perception of conflict. But it is questionable whether this
absence of conflict may be related to a poor understanding of the science or
a fragile commitment to a religious tradition. The same study also shows
strong religious influences on the conceptions of Brazilian teachers.

The type of data we obtained could help explain some of the reasons why
Brazilian students score so poorly in international evaluations of science
such as PISA (Waltenberg 2005). Because evolution is considered the
most important topic to understand the relationships and dynamics in the
biological world (Ayala 2016), teachers that do not have an adequate grasp
on the fundamental aspects of the theory may negatively impact students’
learning of biology and science. Forrest and Gross (2007) suggest that
it is crucial to adequately prepare undergraduate students of science and
biology that will become teachers, as to avoid distortions of basic scientific
concepts. The discussion of biology and science curricula in the formation
of future teachers is of fundamental importance for a country to improve
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its scientific literacy, and should involve not only the government, but
society in general and the scientific community.

The possible influence of different church–state relationships among
the three countries on the teachers’ conceptions of origins that we had
proposed as a hypothesis was not revealed as consistent in the present
study. The country initially considered as less secular, Argentina (with its
openly Catholic constitution) presented percentages of responses similar
to those in the country with more consolidated secularism, Uruguay. On
the other hand, the responses of Brazilian teachers suggest that religion
seems to have significant influence on teachers’ conceptions about the ori-
gin of life and evolution, confirming what is perceived by authors like
Cunha (2009) that Brazil is far from being a secular or lay state in prac-
tice and that religious influence is present in various spheres of society.
As mentioned earlier, Brazilian teachers were the ones who presented an-
swers most linked to religious commitment. None of the Argentinian
teachers assigned exclusively to God the origin of life, while Uruguayan
teachers showed sharp tendencies towards a purely naturalistic origin of life,
with very few teachers attributing to God alone the origin of life (Figure 1).
Brazilian teachers leaned most strongly toward the purely religious option
4; they also included the fewest atheists and had the highest percentage
of evangelicals in comparison to the other countries (Figure 2). Oliveira
(2009), as well as El-Hani and Sepulveda (2010), have noted that evangel-
ical students in Brazil find it difficult to reconcile the fields of science and
religion, which could mean that this difficulty also occurs among teachers
of the same religious belief.

Although most teachers in the three countries declared themselves re-
ligious, and among these mostly Catholic, there were differences in rela-
tion to other data on religiosity. Among the Argentinian and Uruguayan
teachers there many atheists and agnostics, whereas among Brazilians their
number was negligible (Figure 2). The number of evangelical teachers was
substantially higher among Brazilians. Considering these data, it can be
inferred that this religious pattern could influence the views of teachers,
given that evangelicals are more refractory to scientific knowledge about
evolution than Catholics tend to be (Madeira 2007; Silva 2015). Several
studies already mentioned here indicate difficulties of evangelical students
of biological sciences in accommodating scientific knowledge into their re-
ligious background (Sepulveda and El-Hani 2003; El-Hani and Sepulveda
2010; Silva et al. 2014). However, we must be cautious with conclusions
regarding the influence of religion on the teachers’ answers, because only a
minority of teachers, even in Brazil, declared themselves as evangelicals, and
of course local contexts and many other factors could influence teachers’
answers in studies like this one.

The two main differences of Brazilians, compared to Argentinians and
Uruguayans, are the high percentage of spiritualists (24 percent) compared
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to 0 percent in the other two countries and the low percentage of agnostics
or atheists (7 percent) compared to 26 percent and 37 percent in Argentina
and Uruguay, respectively (Figure 2). This can explain the different pattern
of Brazilian teachers’ answers, which were significantly more linked to
religion than to the science of evolution. In Brazil, spiritualist religion is
often linked to biological evolution in mystical narratives that can be often
seen in popular publications in street newsstands, and this could be an
interesting line of research for future studies.

As we can see from Figure 2, the majority of teachers of the three coun-
tries were Roman Catholic. Figure 3 shows the proportion of the Cath-
olic teachers’ answers to the research question A64. A chi-square test
showed that there are statistically significant differences between the
answers of the Catholic Brazilian teachers and the Catholics from
the other countries. Importantly, among the Brazilians, the pattern
of different answers presented by the group as a whole has remained.
Therefore, the differences in responses between Brazilian teachers and
the teachers of the other two countries are not explained merely by the
teachers’ religion, because even though they profess the same Catholic
faith, teachers’ conceptions varied depending on their country of origin.
These important differences among countries, with teachers who declare
to have the same religion showing different conceptions, have already
been shown in other continents other than South America (Clément
2015b). They are clearly related to several national sociocultural factors.
One of them can be the poor training of the Brazilian teachers on the
origin of life (Coimbra and Juliana Silva 2007), among many possible
others.

Other studies that have applied the BIOHEAD-CITIZEN Question-
naire in different countries have reported that a limitation in thinking about
the nature of science in the classroom is possibly related to poor scientific
instruction on the origin of life and related subjects in teacher training and
formation courses (Quessada, Munoz, and Clément 2007; Clément and
Quessada 2008). This is definitely true in Brazil, as also pointed by Andrea
Cerqueira (2009), who conducted a study about the formation of science
and biology teachers in Brazil. The specific theme of the chemical origin of
life is not a mandatory course in the curricula of biological sciences majors
around the country, which can explain the deficiencies in teaching of this
particular topic (Nicolini et al. 2010).

Finally, our results are consistent with Clément’s KVP model men-
tioned earlier: teachers’ conceptions on the origin of life and evolution
clearly emerge from the interactions between their scientific knowledge
(K), their values (V), and their social practices (P), which are linked to
their religion and their national culture. The important differences among
countries can also be interpreted using the concept of “geography of read-
ing” from Livingstone (2010). If we bear in mind the following factors—(1)
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Argentina with its society influenced by governments of varying ideological
orientation and the recent choice of an Argentinian pope (Lowney 2013),
in addition to a whole set of recent changes in its society in relation to
the spectrum of religiosity and its influence on society (Valenzuela, Scully,
and Somma 2009); (2) Uruguay with its strong secularization and recent
progressivist policies (Jover-Cirillo 2010); and (3) Brazil with its changing
religiosity (Silva and Mortimer, 2014)—it becomes clear that the social and
religious conditions of each country can provide an interesting field for fu-
ture analyses based on “geography of reading” as proposed by Livingstone
(2010).

CONCLUSIONS

In summary, the secular government factor showed less impact than ex-
pected in teachers’ conceptions about the origin of life on Earth, although
this secularism is not clearly present in Brazilian society. Separation be-
tween science and religion was evident in the answers of both Argentinian
and Uruguayan teachers. For most of them, the origin of life may be ex-
plained by natural phenomena, which doesn’t necessarily preclude belief in
God. The pattern of a large part of Brazilian teachers’ conceptions about
the origin of life was shown to be different from teachers in Argentina and
Uruguay, as a large part of them showed conceptions based on religious
views about how life originated on Earth. This difference is also observed
when comparing only Catholic teachers of these three countries. Therefore,
the influence of religion is not the same in Brazil, where there are more
evangelical teachers, but also where Catholic teachers are more creationist
than their Catholic colleagues in Uruguay and Argentina. The influence
of each national sociocultural context needs to be further analyzed.

How these teachers’ conceptions manifest in actual classroom teaching
is also a matter of further investigation. We believe that there needs to be a
rethinking in the training of science and biology teachers in the Brazilian
educational system, especially with respect to the scientific view on the
origin of life and evolution, so that effective teaching of these subjects may
take place. As previously proposed by Nicolini et al. (2010), the present
study confirms the need for biology teachers to have the widest possible
access to the fundamental theoretical aspects about the origin of life and
how it relates to the nature of the construction of scientific knowledge
through inquiring, making and testing hypotheses, and creating models.
Besides, teacher training must also be a matter of further study in order
to analyze the possibilities of including the study of the relations between
science and religion, so that teachers may see that conflict is not the only
option and that independence and dialogue between the fields are viable
options other than mere warfare.
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