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Abstract 

Striving toward a better understanding of how the global spread of creationist ideology may impact biology teachers 
and teaching worldwide, this study comparatively examines how biology teachers from three Latin American coun-
tries (Argentina, Brazil, and Uruguay) conceive the origin of humankind. It is reported that teachers from Uruguay (the 
most secular country) and Argentina (a country with intermediate religiosity) more frequently associated humankind 
origin with scientific terms Evolution, Natural selection, and Australopithecus. In contrast, Brazilian teachers stood out 
as those most frequently associating humankind’s origin to the religious term “God” alongside scientific terms. This 
study underscores the importance of the interplay of social factors (societal religiosity) and psychological factors (e.g., 
personal commitment) when considering the impact of teacher exposure to creationist ideology. It also highlights 
the need for biology teachers (particularly those in more religious countries) to undergo professional development.
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Initially limited to the US, the so-called Evolution Wars 
(public controversy about the exclusive teaching of Dar-
win’s theory of evolution in school science) have reached 
many other countries across all continents. Headlines 
like “Creationism invades Europe” and “Evolution abroad: 
Creationism evolves in science classrooms around the 
Globe” sound the alarm on a seemingly global spread of 
the creationist movement, raising concerns about the 
potential growth of anti-evolution attitudes within pub-
lic education systems worldwide (Blancke and Kjærgaard 
2016; Harmon 2011; Miller et al. 2006).

Closely aligned with this international trend, Latin 
America, particularly Brazil, has recently witnessed 
increasing debate and controversy about religion, evo-
lution, and public education (Cornish-Bowden and 

Cardenas 2007; Oliveira and Cook 2019; Salzano 2005). 
Initiatives to include creationism in school science have 
taken place in several Latin American countries (Sepul-
veda 2004; Souza 2009). Moreover, support for the teach-
ing of creationism by high profile politicians (Silva and 
Prado 2010) and controversial legal rulings such as the 
Brazilian Supreme Court’s recent approval of confes-
sional religious teaching have sparked heated debate in 
the media and in political spheres about what should or 
should not be happening in public schools.

Meanwhile, American creationist groups like the Dis-
covery Institute have published articles portraying Bra-
zilian creationism as “flourishing” and “shining” (Wells 
2017), and celebrating the collaborative launching of a 
research centre for creationist science in a leading uni-
versity in Brazil (Klinghoffer 2017). There has been a 
rapid international rise in creationist influence, pointing 
out to a need to better understand the interplay of larger 
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forces such as national religiosity and personal factors 
(e.g., commitment to science and/or religion), in a glo-
balized era that allows for rapid worldwide travel of com-
peting ideologies.

Studies on the acceptance of evolutionary theory and 
its teaching in Uruguay are scarce. Perhaps due to the 
country’s secularism tradition, this topic does not fig-
ure prominently on the country’s educational agenda. 
Humankind origin has been taught in Uruguayan schools 
since the nineteenth century, but with a more positivist 
bias and less from a religious perspective (Glick 2001). 
The few previous studies on Uruguayan teachers and the 
teaching of evolution confirm that the religious question 
does not pervade the Darwinian theory teaching (Silva 
et al. 2017, 2019).

On the other hand, in Argentina, several authors have 
investigated the topic since the nineteenth century (Lev-
ine and Novoa 2012). In this literature, the question of 
acceptance of evolution is addressed, with attention spe-
cifically paid to factors that can hinder its learning, obsta-
cles such as common-sense teleology and linear causal 
reasoning (Galli and Meinard 2015). Moreover, the inter-
face between religion and science, its teaching, and the 
possibility of conflict is highlighted in this research, high-
light that the issue is historically complex in the country 
(De Ásua 2019).

Having the above global context in mind, we set out to 
compare how biology teachers from three Latin Ameri-
can countries (Argentina, Brazil, and Uruguay) conceive 
of the origin of humankind, we seek to understand better 
how a societal factor (national religiosity) interacts with 
personal commitment (to religion and/or science) under 
increasing pressure from the globalized forces of crea-
tionism. Ultimately, we expect to contribute to illumi-
nating these multiple forces’ interplay in shaping biology 
teachers’ views in national contexts characterized by var-
ying degrees of religiosity. We also recognize that other 
factors may occur in each country that may influence the 
conceptualization of teachers, such as cultural, economic, 
initial and continuing education, among others.

International comparisons
Rejection/acceptance of evolutionary theory has been 
shown to vary considerably from country to country 
depending on the relative degree of national religiosity. In 
a comparative study involving six countries (France, Ger-
many, Greece, Italy, Turkey, and USA), MacDowell (2011) 
asked participants: “Did human beings, as we know them 
today, develop from earlier species of animals?” Respond-
ents from the USA and Turkey tended to reply negatively, 
whereas those of European countries (France, Germany, 
Greece, and Italy) mostly replied positively to the ques-
tions. These divergent results suggest that the degree of 

national religiosity may influence citizens’ views of evolu-
tion. In both the markedly Christian country of the USA 
and the markedly Muslim country of Turkey, support for 
creationism was found to be strong and widespread.

In contrast, in those countries with a secular tradi-
tion, especially France and Germany (but also to a lower 
degree in Italy and Greece), most of the population 
viewed the origin of humankind in terms of biological 
evolution. Similar trends have been consistently reported 
by many other comparative studies of different countries, 
including Chile and the Galapagos Islands (Marin and 
D’Elia 2016; Oliveira et al. 2019). This literature provides 
evidence that religiosity can influence general acceptance 
or rejection of evolutionary theory among the popula-
tion at a national level. Economic status as a developed or 
developing country seems relatively less influential.

Consistent with the above trend, a national survey 
recently revealed that, though evolution is accepted by 
more than half of the population (54%), the overwhelm-
ing majority of Brazilians (89%) believe that creationism 
should be taught in schools and that it should replace 
the theory of evolution in the school curriculum (75%) 
(Brum et al. 2005). These high levels of acceptance of cre-
ationism and rejection of evolution are somewhat unsur-
prising, given Brazil’s high religiosity level compared to 
other countries in South America (Pew Research Center 
2018).

An important question that should be considered is the 
recent change in the religious scenario of Latin Amer-
ica. Particularly noteworthy is the recent growth in the 
number of evangelicals associated with the decline in the 
number of Catholics in Brazil (Silva and Mortimer 2014), 
the election of an Argentinean pope which reverberated 
across the continent (Wolff 2014), and the slight increase 
in the number of atheists and agnostics in the young pop-
ulation (Novaes 2004). All these dynamic phenomena can 
influence Latin American teachers’ views of controversial 
issues like humankind origin. This rapidly changing sce-
nario raises the question addressed in this study, namely, 
“how exactly does religion in its many forms and levels 
of manifestation (national, personal, among others) influ-
ence biology teachers’ conceptions about the human ori-
gin in Latin America?”.

Finally, it is necessary to dimension and analyse how 
teachers conceive the humankind origin through sci-
entific bias in societies marked by religiosity (Silva and 
Mortimer 2019). Despite countless evidence of the evo-
lutionary process that led to human origin, this was and 
still is one of the most rejected Darwinian evolutionary 
theory’s theme. Therefore, teachers must be prepared to 
teach this topic and avoid misconceptions among stu-
dents and even teachers (Bravo and Cofré 2016). The per-
ception of common origin (man like any other animal) 
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often clashes with the anthropocentric vision of nature 
(humans as superior beings distinct from other animals). 
Hence, it is imperative to capture how teachers conceive 
of humankind origin, and analytically consider how their 
conceptions can seep into the classroom and reach stu-
dents (Pobiner et al. 2018).

Other influential factors
Despite its influential nature, care should be taken not 
to assume a direct causality between national religiosity/
secularity simply (how religious or secular a country is) 
and teachers’ mental constructs (whether they hold crea-
tionist or evolutionary views of the origin of humankind). 
Such an assumption would be problematic because it 
would presume the existence of a deterministic relation-
ship between society and cognition. Rather than being 
simply determined by nationality, how one conceives of 
humankind’s origin is the result of a multitude of factors, 
including personal values, knowledge, amount of edu-
cation, type of profession, years of experience, religious 
affiliation, cultural background, to name a few. Clément 
and Quessada (2013a) showed that the higher number of 
years of university-level training the less prominent crea-
tionist conceptions are among teachers. However, there 
is also evidence that even students of biology and medi-
cine can have difficulty accepting evolution (Downie and 
Barron 2000). These conflicting findings highlight the 
need to consider multiple influential factors (education, 
personal values, among others) when contemplating the 
roots of teachers’ views. Any single factor in particular 
does not determine teachers’ evolutionary views.

In addition to the factors mentioned above, careful 
consideration must also be given to the role of scientific 
knowledge and professional membership to science. It 
would seem reasonable to expect individuals who are 
knowledgeable about science and who have science-
related professions to fully subscribe to evolutionary 
views (i.e., creationists simply lack the necessary knowl-
edge). However, research shows that this is not neces-
sarily the case. In a comparative study of life scientists 
in the UK and Brazil, Falcão (2008) found that Brazilian 
scientists believed in the supernatural more strongly than 
British scientists despite their common advanced scien-
tific training. Brazilian scientists shoed to retain a firm 
attachment to a belief in God regardless of their univer-
sity training level, e.g., scientific knowledge did not nec-
essarily lead them to give up their belief in God.

Similarly, Souza et  al. (2009) has shown that many 
biological sciences students hold on to creationist views 
despite their many years of scientific training. Silva 
(2015) has shown that many biology teachers in Latin 
America continue to focus on divinity when considering 
evolution and life origin. Jalil (2009) also points out that 

many teachers concurrently use scientific and religious 
explanations. They build conciliatory arguments on what 
they learned from the religion they practice. Some take 
a stance called “neo-creationism,” which views interven-
tion of God in the origin of life and at different stages of 
the evolutionary process, hence transforming evolution 
theory into a kind of natural law. For these teachers, the 
evolution theory is not in itself incompatible with Chris-
tian faith (Sanz 2013).

In sum, the above literature shows that the relation-
ship between scientific training/knowledge and religious 
belief is far from simple and straightforward. Being a 
knowledgeable and experienced member of the sci-
ence profession does not necessarily guarantee one’s full 
embracement of evolutionary views or dismissal of crea-
tionist ones.

Methodology
Participants
Our participants included 50 biology teachers from 
Argentina, 62 biology  teachers from Brazil, and 57 biol-
ogy teachers from Uruguay. The choice of these coun-
tries was due to their varying degrees of religiosity as 
well as the distinct State-Church relationships preva-
lent in each country. As recent surveys have shown 
(Pew Research Center 2018), there is a wide variation in 
religiosity in Latin America, with religion being more 
relevant to people in Brazil (72% consider it important) 
and less relevant as one moves south towards Argentina 
(40–59% in Argentina). Religiousness reaches its lowest 
in Uruguay where the share of those who say religion is 
important is only 29%. Having the highest level of religi-
osity, Brazil can be considered a “false secular” country. 
Although officially secular, religiosity is noticeably high, 
and religion strongly influences various spheres of Bra-
zilian society (Cunha 2009). In contrast, despite its rela-
tively lower religiosity, Argentina is officially a Catholic 
country (i.e., a non-secular nation), as indicated in its 
constitution (Esquivel 2003). Finally, Uruguay stands out 
in South America for its vigorously consolidated secu-
larism (Da Silva and Mendonça 2008). By comparing 
how biology teachers across these countries conceive 
humankind’s origin, we sought to better understand how 
national religiosity interacts with personal commitment 
(to religion and/or science) in giving rise to creationist/
evolutionist views. The question of religiousness was pre-
viously used as a parameter to analyse teachers’ concep-
tions, using the same questionnaire, resulting in analyses 
that were published (Clément 2014).
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Data collection
The main instrument of data collection used in this study 
was the BIOHEAD-CITIZEN questionnaire (Carvalho 
and Clément 2007). Part of a broader European research 
project called “Biology, Health and Environmental Edu-
cation for better Citizenship,” the questionnaire was 
developed by an international group in Portuguese, Eng-
lish, Spanish and French. It was validated in all these lan-
guages and implemented in 19 countries in Europe, the 
Middle East and Africa. The project’s starting point was 
to understand how teachers of diverse social contexts 
perceived controversial topics such as the humankind 
origin and evolution, sex education, health, and environ-
ment. In the present work, we focus specifically on ques-
tion A62: “In the list below, tick the THREE expressions 
that you think are the most strongly associated with the 
origins of humankind. Respondents had to select three 
alternatives out of the list of six possible answers. Half of 
the alternatives were linked to the religious field (Adam 
and Eve, Creation, and God) and the other half to the sci-
entific field (Australopithecus, Evolution, Natural Selec-
tion). This questionnaire was previously used to compare 
teachers’ conceptions in various countries and conti-
nents. It has been applied to thousands of individuals 
and been reported on in various publications, showing 
clear evidence of its relevance as a research tool (Clément 
2015; Clément and Quessada 2013). The BIOHEAD-
CITIZEN questionnaire was previously used to analyse 
the religion influence on teachers’ acceptance of human-
kind origin and evolution in South Africa. It revealed the 
importance of this religions factor for teachers’ concep-
tion of humankind origin (Clément and Quessada 2009).

The first expression “Adam and Eve” may appear far 
from the reality of those who believe in evolution, but 
the inclusion of these mythical figures in the question is 
justified by their strong roots in Western Christian reli-
gious culture and history (Almond 2008; Livingstone 
2008; Enns 2012). The term “Creation” can be perceived 
antagonistic to the evolutionary phenomenon, perceived 
by those followers of the most radical forms of creation-
ism, such as the creationism of Young-Earth. However, 
on the other hand, theistic evolutionists achieve some 
form of compatibility between science and religion, con-
sidering creation as compatible with evolutionary theory. 
Therefore, there is graduation of this capacity for accept-
ance of Darwinian theory among believers (Devine 1996; 
Scott 1999). In more religious spaces, the conception of 
creation as contrary to evolution is probably more fre-
quent. The figure of "God" is usually associated also with 

antagonism to evolution, but again this is not necessary, 
Darwin himself did not have this perception.1 Today 
renowned scientists have achieved this compatibility and 
spread this possibility (Collins 2006; Ayala 2007), and 
those followers of the intelligent design movement, a 
form of creationism, supposedly would have found a way 
to do so, but for that, they deny the main evolutionary 
assumptions scientifically proven (Pennock 2003).

“Natural selection” is one of the most important con-
cepts when articulating evolutionary explanations (Nehm 
and Reilly 2007). Indeed, the important role of natural 
selection in evolutionary processes is underscored by 
an extensive body of scientific evidence, ranging from 
genetics to fossil records (Stringer and Andrews 1988). 
Therefore, biology teachers must associate the ori-
gin of humankind with natural selection. This associa-
tion importance for the teaching of evolution has been 
pointed out in several studies highlighting the need to 
find ways for it to be assimilated by students (Lucero 
et  al. 2017; Clarke-Midura et  al. 2018). Furthermore, 
the term “Australopithecus” refers to the ancient line of 
the genus Homo as described in several works such as 
Lovejoy (1981) and Leakey (1995). Therefore, it would 
be expected for biology teachers to consider this ances-
tral genus as a key term in any account of humankind’s 
origin. Teaching this topic can be difficult due to mis-
conceptions such as the perception that man originated 
from the monkey and conflicts with creationist concep-
tions such as intelligent design (Tibayerenc and Ayala 
2020; Silva and Mortimer 2020). The term "Evolution" 
can be perceived as a synthesis of evolutionary theory, 
also often perceived as an atheistic approach (Dawkins 
2016; McGrath and McGrath 2011), therefore rejected 
by religious, despite the need for this antagonism. It is 
important to conceive that this concept is expected to be 
widely accepted by professors of Biology, in any country, 
because it is supported by a large set of evidence (Coyne 
2010).

Our questionnaire data were supplemented by inter-
views. More specifically, interviews were conducted 
with ten teachers in each of the three countries. Guided 
by a semi-structured interview protocol, teachers were 
prompted to elaborate on their survey responses. Three 
axes of discussion guided the interviews: (i) What are the 
obstacles to teaching biological evolution in the country 
(if any)? (ii) What usual conflicts occur when teaching the 
subject of Darwinian evolution? (iii) How does biological 
evolution feature in your country’s school curriculum?

Due to the accessibility and availability of time for the 
interviews, teachers who had answered the questionnaire 
were invited to be interviewed. The interviews allowed 
the teachers to speak freely about the suggested topics 
and lasted between 20 and 40 min.

1  It seems to me absurd to doubt that a man may be an ardent Theist & an 
evolutionist. Darwin Correspondence Project, “Letter no. 12041,” accessed on 
22 September 2018, http://www.darwi​nproj​ect.ac.uk/DCP-LETT-12041​.

http://www.darwinproject.ac.uk/DCP-LETT-12041
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Data analysis
Our analyses considered the creationist/evolutionist 
views expressed by teachers, their religious affiliation (as 
declared in the questionnaire and interviews), as well as 
the national conditions (relative level of religiosity) in 
their home country. In the quantitative phase, statistical 
analysis of data was carried out with the software STA-
TISTICA 5.5. At first, using the Kruskal–Wallis test, 
it was found that the degree of agreement differed sig-
nificantly among the three countries. Subsequently, the 
Mann–Whitney test was used to compare pairs of coun-
tries. This way it is intended that the two tests may have 
been complementary in the analysis of quantitative data. 
The size of our sample was found to be satisfactory, being 
larger than those of other studies that have used the 
BIOHEAD-CITIZEN questionnaire (Khzami et al. 2008; 
Munoz et al. 2009; Berger et al. 2011; Quessada and Clé-
ment 2011; Caldeira et al. 2012).

Additionally, we conducted a qualitative analysis of 
teachers’ interview responses through the technique of 
Collective Discourse (Lefevre and Lefevre 2006), which 
seeks to find a pattern in the discourses of a given cat-
egory. This allowed for triangulation between interview 
answers and questionnaire responses. The KVP model 
guided this qualitative analysis, an analytical framework 
previously used as part of the BIOHEAD-CITIZEN pro-
ject, as already used in other publications that have made 
comparative analyses using the same questionnaire (Clé-
ment 2006, 2016). In this model, personal views of evolu-
tion are seen as a result of the interaction between “K” 
(one’s scientific knowledge), “V” (one’s system of values, 
including those of a religious nature), and “P” (referring 
to social practices such as teaching). The analysis using 
this model sought to qualitatively uncover how each 
country’s socio-cultural context influences teachers’ rela-
tionship with science, given their personal values and 
professional practices.

As part of our qualitative analysis, we also considered 
teachers’ views of the relationship between science and 
religion. To do so, we used the four categories proposed 
initially by Barbour (1990) and later elaborated upon by 
Coutinho and Silva (2013), namely Conflict, Independ-
ence, Dialogue, and Integration. In the Conflict category, 

science and religion are viewed as non-reconcilable and 
mutually exclusive. Science and religion are separate, 
with one side considering itself to be the owner of the 
truth in detriment to the other. Likewise, in the Inde-
pendence category, science and religion are seen as dis-
tinct traditions and forms of knowledge, with very little 
to say about each other. Given their incompatible distinc-
tion, science and religion should not overlap or interfere 
with each other. The third category, Dialogue, admits 
some form of interaction between science and religion 
in a less rigid way. Despite being independent of religion, 
science may resort to its support and establish a dialogue 
with religion in the quest for answers. Lastly, in the Inte-
gration category, the borders between science and reli-
gion are fuzzy, with the holder often invoking “natural 
theology” to explain God’s existence.

Results
The distribution of religious affiliation among our partici-
pants are as follows. Most of the participants were Cath-
olic: 58% in Argentina, 55% in Brazil and 49% in Uruguay. 
Catholics were followed by Evangelicals, who in Brazil 
made up 11% of our sample—higher when compared to 
the other two countries, Argentina (5%) and Uruguay 
(4%). Moreover, our Brazilian sample had a high num-
ber of Spiritualists (24%), a denomination that no teacher 
declared in the other two countries. Finally, a relatively 
high number of agnostic/atheist were found among the 
teachers from Argentina and Uruguay (26% and 37%, 
respectively) compared with the low number for Brazil-
ians teachers (7%). Despite some small differences, our 
sample of biology teachers had a reasonable degree of 
similarity in religious configuration with the three coun-
tries’ general population (see Table 1).

Table 1  Distribution of  religions in  the  general 
populations of Argentina, Brazil and Uruguay (Oro 2008)

Countries Catholics 
(%)

Evangelicals 
(%)

Others (%) Non-
religious (%)

Argentina 88.0 8.0 2.0 2.0

Brazil 73.6 15.4 3.6 7.4

Uruguay 52.0 2.0 11.0 35.0
0
5

10
15
20
25
30
35
40

A. 62 - Expressions that you think are the most strongly 
associated with the origins of humankind (%)?

Argen�na Brazil Uruguay

Fig. 1  Teachers’ keyword choices related to evolution in Argentina, 
Brazil, and Uruguay
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Survey responses
Overall, when prompted to select the terms most strongly 
associated with the origins of humankind, respondents 
in all three countries most frequently chose “Evolution”, 
“Natural selection” and “Australopithecus” (percentages 
of answers provided by biology teachers from Argentina, 
Brazil and Uruguay can be found in Fig. 1). In compari-
son, the percentages of participating biology teachers 
who chose any of the religious alternatives (Adam and 
Eve; Creation; God) were very low (below 6%). The only 
exception was the term “God,” which was selected by a 
larger proportion of Brazilian participants (18%) com-
pared to Argentinian participants (3%) and Uruguayan 
participants (5%). Despite their years of science training 
and scientific knowledge, these biology teachers still con-
sidered this biblical figure relevant to human origin.

In our analyses, the results related to the themes were 
highlighted “Adam and Eve”, “Australopithecus” and 
“God”, because they presented themselves in a more dif-
ferentiated way among the countries, besides being sig-
nificant regarding religious and scientific issues. The 
themes “Creation”, “Evolution” and “Natural selection”, 
presented little variation among the countries, with little 
relevance in the comparative analysis.

Statistical analysis by the Kruskal Wallis test showed 
no significant difference among the three countries 
(M = 2.71 p = 0.25), indicating that participating biol-
ogy teachers were mainly evolutionists because the 
answers concerning the themes considered scientific 
from the evolutionary point of view were relevant in all 
three countries: Australopithecus, Evolution and Natural 
Selection. The statistical differences about religion topics 
were not significant either, but when we isolated some of 
these topics, the differences were revealing. Thus, there 
was a noticeable variation in the proportion of participat-
ing teachers who selected the term “Australopithecus”: 
28% in Argentina, 27% in Uruguay and only 15% in Brazil. 
Likewise, the percentages of participating teachers who 
selected “natural selection” was slightly lower for Brazil.

In sum, our quantitative results revealed that partici-
pating biology teachers from all three countries tended 
to favour scientific knowledge (K) by selecting more 
frequently “Evolution”, “Natural selection” and “Austra-
lopithecus”. However, Brazilian participants turned to 
religious values (V) more often when expressing their 
personal views about humankind’s origin. Such a finding 
is consistent with relatively high religiosity of Brazil com-
pared to its South American counterparts.

Interview responses
The above differences between participant biology teach-
ers from Brazil and their Argentinean and Uruguayan 
counterparts were evident during the interviews. When 

discussing human’s origin, participating teachers from 
Brazil often produced answers that contained a mixture 
of scientific and religious ideas (unlike teachers from the 
other countries).

While elaborating on his survey response, about the 
obstacles to teaching evolution, one Brazilian teacher 
commented that “Religion, there is no way… I have tried 
everything that is, but honestly, I am a professional, I have 
doubts about these issues… Regardless, when you look at 
the stories, there were other animals before, before Adam 
and Eve, and the other people, it’s a lot, I think, I think it’s 
very complicated… it’s the trickiest part I think so within 
the sciences is evolution.” Such comments suggest a com-
plicated attempt to accommodate knowledge about evo-
lution in the face of his religious beliefs,

Another Brazilian biology teacher commented when 
he answered about the conflicts occurring when teaching 
the subject of Darwinian evolution: “they also say some 
believe that man came from a monkey, so I mean, I ask 
them if we came from the monkey why there is not a mon-
key turning into people…” This same teacher added “Who 
directed this evolution? It was something superior; what 
superior thing is that? For us, we say it’s God…” For this 
biology teacher, the figure of God is part of his elabora-
tion of human origin. This teacher incorporated in his 
mixture of religion and science, two misconceptions that 
are explored by the detractors of evolutionary theory 
(Relethford 2017). The misconception that human beings 
came from the ape and not from a common ancestor and 
the idea claimed by the intelligent design movement that 
God participated in human origin (Luskin 2005). This 
kind of insertion and appropriation of knowledge has 
been underscored as potentially harmful to science edu-
cation quality (Silva 2017).

Other responses from participating Brazilian teach-
ers indicated alternative ways of conceptualising human 
evolution. One teacher stated that when he talked about 
internal conflicts over the teaching of evolution: “start-
ing with the evolution of man, if you take the Bible, then 
you will fall into Adam and Eve, Cain and Abel… and 
then what?” This comment reveals a perceived conflict 
between scientific knowledge and religious beliefs. By 
placing religion and science in the same line of thought, 
the teacher eventually created a stalemate, making it dif-
ficult to reconcile the two perspectives. As can be seen, 
religion was an important part of this teacher’s concep-
tion of humankind origin. His comments corroborate 
what was also revealed by the questionnaire, namely, that 
participating Brazilian teachers strongly associated Adam 
and Eve to the origin of humankind.

An attempt to integrate scientific and religious knowl-
edge was also evident in another Brazilian teacher’s 
answer who stated that “these evolutions, these changes, 



Page 7 of 12Silva et al. Evo Edu Outreach            (2021) 14:2 	

came in forty days. The reading that many make of the 
Bible, it is very literal. So, it prevents this scientific knowl-
edge from being well interpreted, right?” To this teacher, 
it seems that the perceived conflict would be resolved 
by integrating biblical precepts with biological evolution 
concepts. Another example of this integration process 
was captured when a teacher, a spiritualist, stated that 
he teaches the evolution of the human spirit when he 
explains the evolutionary theory.

The Argentinean and Uruguayan teachers did not view 
the teaching of evolution as problematic or challenging. 
The response of an interviewed Argentinean teacher 
illustrates this perception of the teaching of evolution in 
his country: “Well, yes, I am a teacher at the secondary 
level and a teaching assistant at the tertiary level and the 
truth is that there is no problem regarding the teaching of 
evolution. Not at least in terms of impediment or religious 
beliefs that exist in other countries, for example. We don’t 
have any type of “contestation”, or any kind of difficulty in 
teaching her about it.” Another Argentinean teacher rein-
forced, in a more categorical way, this view of there not 
being any pedagogical obstacles: “No, in the province of 
Buenos Aires, whether in private or state schools, there is 
no problem from an ideological perspective, even I worked 
in Catholic schools, and they never made me approach the 
ideological issue of creationism.”

The Uruguayan teachers expressed similar views. This 
was particularly clear in teacher comments like “No, no, 
they [students] accept the different theories, theories of the 
origin of life, and do not reject anything generally, spon-
taneous generation, I have not had problems. They don’t 
tell me anything, they accept different criteria, they don’t 
externalise much.” Another Uruguayan teacher even 
theorised about why there were no significant obsta-
cles to teaching biological evolution in that country: “I 
think that is due to the historical process in our country, 
the rapid separation of the church and the state, when it 
began to separate. Personally, I have always worked in the 
public sphere, there is no evolution instruction in a Chris-
tian school, but in the public sphere I have not encoun-
tered this problem.”

In summary, the ten Brazilian teachers who partici-
pated in this study showed a greater tendency to adopt 
hybrid conceptions of humankind origin that mixed sci-
ence and religion. Further, for these Brazilian teachers, 
religion constituted a way to compensate for a seemingly 
limited scientific knowledge. In addition, these same 
teachers considered religious conceptions of human-
kind as the greatest difficulty in the teaching evolution. 
In contrast, the ten (from each country) participating 
teachers from Argentina and Uruguay held stronger 
and more accurate conceptualisations of evolution-
ary processes and identified different reasons for their 

pedagogical difficulties when teaching evolution and 
human origin. These teachers showed that they could 
differentiate and separate their religious and scientific 
views, in agreement with Barbour’s epistemological cat-
egory of independence.

Discussion
National religiosity
Our results indicate that national religiosity is indeed a 
societal factor that should be considered when consider-
ing how biology teachers from a given country view evo-
lution-related topics such as human origin. As reported 
above, participating teachers from Uruguay—the most 
secular country, notorious for its lay tradition and a 
large number of atheists and non-religious (Da Costa 
2020)—more frequently associated the notion of human 
origin with scientific terms Evolution, Natural selection, 
and Australopithecus. Similar patterns were also found 
among participating teachers from Argentina (a country 
with intermediate religiosity/secularity). Finally, Brazil-
ian teachers who participated in this study stood out as 
those most frequently associating humankind’s origin to 
the religious term “God.” Another characteristic of par-
ticipating Brazilian teachers was that, differently from 
Argentine and Uruguayan participants, they considered 
that state and religion do not need to be separated. This 
is consistent with the findings of another study that also 
examined the interference of personal beliefs in Brazilian 
teachers’ humankind conceptions (Silva et al. 2015).

Even after learning about the reconstruction of human 
phylogeny, showing its connection with Australopithecus 
(Wood 1992), many Brazilian biology teachers consid-
ered God more relevant to the human origins than the 
ancestral hominid. This finding is consistent with pre-
vious studies. Silva et  al. (2014) have described how, in 
a Brazilian population sample, there was considerable 
opposition to Darwinian evolutionary theory’s teach-
ing in the absence of the figure of God, especially among 
those followers of evangelical religion. Silva et al. (2015) 
and Clément et  al. (2009) have reported that it is pos-
sible for some Brazilians to believe in God and in bio-
logical evolution without any perceived contradiction. 
Sepúlveda (2003) has described how Brazilian students’ 
religiosity majoring in biological sciences influenced their 
conceptions of evolution. Indeed, these studies show 
that many Brazilian teachers hold views of evolution 
combined/merged with non-scientific concepts. These 
recurrent allusions to God by Brazilian biology teachers 
support Edwards’ (1999) argument that it is very compli-
cated for a Christian with strong fundamental beliefs to 
fully embrace evolution (to the full exclusion of creation-
ism) when explaining human origin. Likewise, Brazilian 
teachers in the present study were the ones who most 
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often associated the origin of humankind to Adam and 
Eve in an apparent effort to incorporate ideas from the 
religious sphere with scientific content.

Although the role of “Australopithecus” in human 
evolution is scientifically clear, as evidenced by fossils 
that allow a phylogenetic construction of this process 
(Bramble and Lieberman 2004; Leakey 1995), the num-
ber of biology teachers who did not attribute importance 
to Australopithecus to the origin of the humankind was 
relatively high in Brazil as compared to the other coun-
tries. As emphasised by Fahrenwald (1999), this is a com-
mon problem among biology teachers whose limited 
scientific knowledge on this topic leads many to ignore it. 
This finding that participating Brazilian teachers’ views of 
human origin were more religiously oriented than those 
of Argentines and Uruguayans was confirmed by another 
study that also used BIOHEAD-CITIZEN, which ques-
tioned whether the origin of humankind was a natural 
phenomenon. For a significant portion of Brazilian biol-
ogy teachers in this other study, God’s influence in this 
process was seen as certain, unlike their colleagues who, 
in the majority, do not consider this hypothesis (Silva 
et al. 2019). It is difficult to define that there may be some 
impact of these conceptions of Brazilian teachers in their 
classes about evolution, but it is clear that these teachers 
open more space for their beliefs than for their scientific 
knowledge in some analyses. Based on the KVP model, 
one can conclude that the practice (P) of these teachers 
may be less linked to scientific knowledge (K) than to 
implicit values (V), such as religion (Clèment 2006).

It is important to recognise limitations in our find-
ings and in generalising them to a national level. One 
important limitation is our relatively small sample size. 
When considering the significance of the reported find-
ings, one must exercise caution and assume the possi-
bility of complications such as regional/local variations 
that might preclude simple and direct generalisation to 
the entire universe of teachers in each country. However, 
triangulation of multiple data sources (questionnaire and 
interviews) and noticeable consistency with previously 
reported findings in the pertinent literature gives confi-
dence that possible validity threats were reduced to rea-
sonable levels.

Personal commitment to science and/or religion
Latin American teachers of biology who participated in 
this study tended to favour scientific knowledge (K) by 
selecting more frequently “Evolution”, “Natural selec-
tion” and “Australopithecus.” However, despite their 
professional commitment to science and biology, many 
participating teachers’ personal views were not com-
pletely devoid of religious values (V) when expressing 
their personal views about humankind’s origin. This was 

particularly the case for teacher-participants in national 
contexts characterised by high religiosity like Brazil. 
Participating biology teachers who worked in such reli-
gious contexts tended to resort to dialogue and integra-
tion, simultaneously associating humankind origins 
to religious and scientific terms. In contrast, teacher-
participants from more secular countries (Uruguay and 
Argentina), favoured independence, more consistently 
associating human origins to scientific terms and sepa-
rating science from religion.

The above findings highlight the important role of 
national religiosity when considering the potential 
impact that worldwide travel of creationist ideologies 
may have on biology teachers. In countries dominated 
by secular forces, participating biology teachers seem 
to be able to separate their professional commitment to 
science from any personal commitment to religion more 
easily—these remain as independent facets or spheres 
of their lives. In contrast, participating biology teachers 
in religious countries seem to look for epistemic ways to 
remain simultaneously committed to both science and 
religion. Rather than separate and independent, the sci-
entific and religious endeavours were treated as belong-
ing to a single, epistemologically hybrid realm wherein 
divinity and biological phenomena co-existed in apparent 
harmony. In doing so, these biology teachers found a way 
to inhabit two distinct epistemological worlds at once, 
and thus maintain a degree of coherence between their 
personal and professional lives. As emphasised by recent 
scholarship and theoretical work (Agnew 2009), com-
mitment (whether personal, professional, organizational, 
moral, structural, epistemological, etc.) is a key psycho-
logical factor that, together with external social forces 
(e.g., religiosity), can influence human cognition, motiva-
tion and affect. Such a finding is not completely surpris-
ing given Brazil’s long history of religious syncretism—the 
blending of multiple religious traditions or belief systems. 
Since colonial times, syncretic elements have pervaded 
Brazilian culture for a long time (e.g., the Afro-Brazilian 
religions). Thus, it seems natural for Brazilians who are 
used to syncretism to blend religious and secular ele-
ments when faced with two competing ideologies such as 
creationism and evolution.

The above findings are consistent with the previous lit-
erature. Jalil (2009) has described how there are multiples 
way to interpret or explain humankind’s origin in terms 
of the participation of a divine figure in evolution. Two 
recurring syncretic explanations are the following: (a) 
God’s intervention occurred at the beginning, being fol-
lowed by chance (random acts evolution); and, (b) God-
directed evolution to reach its highest creation, human. 
“God directs mutations, God infuses the spirit, God works 
through miracles.” This syncretic way of thinking is like 
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those expressed by respondents who viewed evolution 
and God as simultaneously important to humankind’s 
origin.

Another factor that can help explain the religious-
infused views of human origin held by Brazilian biol-
ogy teachers’ in this study is their professional training 
quality. Recent studies point out severe difficulties in the 
teacher education of science and biology teachers in Bra-
zil (Araujo et al. 2009; El-Hani and Sepulveda 2010; Gatti 
2016; Villani and De Freitas 2002). Provision of scien-
tifically and pedagogically stronger training to Brazilian 
biology teachers could help reduce the arrival of crea-
tionist ideology in the country.

With the 2018 election of government officials linked 
to conservative and negationist movements in Brazil, it 
is expected that evolution education will become more 
problematic in the near future. The president of the main 
Brazilian research funding agency (CAPES) as well as the 
head of the Brazilian Ministery of Education have a pro-
fessional trajectory linked to the University that created 
an institute for research and dissemination of intelligent 
design, the former having already expressed interest in 
the insertion of creationism in basic education in Brazil 
(Silva 2020).

Conclusion
This research was conducted in the context of chang-
ing religiosity in Latin America. The rise of a new con-
servative political scenario (Wiarda 2019), especially in 
the already troubled Brazilian scenario (Machado et  al. 
2018), has aroused interest in the academic field (Somma 
et  al. 2017; Morello et  al. 2017). In addition, the three 
examined countries have seen relatively weak student 
performance in international comparative tests of science 
education, such as PISA (Villar and Zoido 2016). Such 
trends underscore the importance of better understand-
ing education and educational processes in the region 
(Avendano et al. 2016), among them possible difficulties 
in the teaching and learning evolution. As such, our study 
fills an important gap in the science education literature.

The difficulties demonstrated by teachers in scientifi-
cally viewing the origin of humankind may be related to 
misunderstandings about the nature of science. There-
fore, it is urgent to pay attention to biology teachers’ 
views of science in their professional training. More 
informed understanding of the nature of science can 
provide biology teachers with a more solid epistemology 
foundation of grasping conceptual aspects of evolution-
ary theory and repel pseudo-scientific interpretations/
arguments (Nelson et  al. 2019). Regarding this issue, 
some approaches are suggested for teacher training to 
improve the learning of biological evolution: first teach-
ing the main aspects of the nature of science; integrating 

evolution into the teaching of biology as a whole; using 
active pedagogies of learning in this process of integra-
tion; using alternative assessments when dealing with this 
topic; and, providing a broader understanding of biology 
as a whole (Scharmann 2018).

Difficulties related to evolutionary theory also high-
light the need for greater conceptual knowledge on the 
subject. As reported, participating teachers from Argen-
tina and Uruguay demonstrated having greater contact 
with the subject in their training. In this regard, research 
shows that, in teacher training courses, a blunt presenta-
tion (initial and continuous) of evolution issues promot-
ing the understanding of the scientific theory that works 
as an antidote to attenuates the influence of creation-
ist considerations and its supposedly scientific version, 
such as intelligent design (Holt et al. 2018). In this way, 
religious precepts can be accommodated in the face of 
scientific knowledge, since conflict is unnecessary and 
counterproductive, and there is no need to abandon reli-
gious conceptions in order to understand and accept bio-
logical evolution, something already perceived by Charles 
Darwin himself in one of his last letters.2

In addition to considering epistemological difficulties 
associated with the teaching and learning of humankind 
origin, it must be recognised that national religiosity is an 
important factor when in better understanding how the 
global spread of creationist ideology may impact biology 
teachers and teaching worldwide. Close attention needs 
to be given particularly to the interplay of social factors 
(societal religiosity) and psychological factors (e.g., per-
sonal commitment). Moreover, biology teachers, par-
ticularly those in more religious countries, need to be 
supported by professional development to help them 
overcome the conundrums that may arise from exposure 
to creationist ideology. We expect that the present study 
can illuminate the complexity of these issues and inspire 
additional research on how to effectively support biology 
teachers in scientifically sound teaching of evolution and 
religiosity in their country.
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