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Abstract
Students’ conceptions on the origins of human social behavior are poorly understood. The aim of this research was to
quantitatively evaluate the conceptions on the origins of certain types of human behavior expressed by a group of
1,212 Brazilian university students. Results suggest that regardless of either religiosity or evolutionary commitments,
the majority of the students advocate nurture-based arguments to explain human social behavior. Data also suggest
that behaviors considered to be typically human are better explained by nurture-based arguments. The preference for
nurture-based explanations may be due to the absence of the theme “behavior” in biology curriculum in secondary
schools. The possibility of teaching aspects of human biology that are known to be influenced both by nature and
nurture-based explanations is discussed. We conclude that, despite the enormous influence of evolutionary theory on
recent western thought, Brazilian students do not seem to perceive its legacy concerning the origins of human social
behavior.
Keywords: Nature/nurture debate, Human behavior, Evolution teaching, Biology teaching
Background
Behavior, and especially human behavior, is a multifactor phenomenon. In other words it may be explained by
different disciplines, such as genetics, embryonic development, education, culture, etc. (Krebs 2003). It would
be reasonable to expect that the development of each of
these disciplines with regards to human behavior could
have contributed to a less deterministic understanding of
human behavior. Nevertheless, history tells us the opposite. At the beginning of the twentieth century, developments in genetics were sometimes manipulated to sustain
social discrimination based on criteria of race and gender
(Gould 1996; Stepan 2005). The opposition to these distorted applications of evolutionary theory probably led
to stigma attached to any form of research that focused
on biological or evolutionary theories to explain human
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behavior (Mayr 1982; Segerstrale 2000). Since the 1960s,
extensive literature in several scientific fields such as evolutionary biology (Hamilton 1964; Trivers 1971, 1972),
evolutionary psychology (Barkow et al. 1992; Buss 2005)
and ethology (De Waal 1999, 2005; Wilson 1975) suggests that evolution through natural selection has major
importance in explaining the roots of human nature
(human universal behaviors; common to different cultures) including social behaviors such as love and altruism. However, claims about the importance of natural
selection do not mean that acquired experience should be
disregarded. Indeed, in his extensive review on the subject Ridley (2003) states that: “Human nature is indeed
a combination of Darwin’s universals, Galton’s heredity,
James’s instincts, De Vries’s genes, Pavlov’s reflexes, Watson’s associations, Kraepelin’s history, Freud’s formative
experience, Boas’ culture, Durkheim’s division of labor,
Piaget’s development, and Lorenz’s imprinting.(…) No
account of human nature would be complete without
them all”.
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Still, consensus on the relative importance of phylogenetic and ontogenetic (developmental) factors and
the different levels of selection involved in the biological origins of human behavior has not yet been reached
among behavioral, genetic and evolutionary researchers
(Buller 2005; Gould and Lewontin 1979; Jablonka and
Lamb 2005; Laraia 2003 [1986]; Lickliter and Honeycutt
2003a, b; Krebs 2003; Rose and Rose 2000; Tooby et al.
2003). Researchers also diverge about the general public’s conceptions of the origins of human behavior. One
group claims that the public as a whole consider naturebased (genetic) arguments as predominant. The views of
this group include the approaches of at least two kinds
of researchers: those from humanities—for whom human
behavior is completely explained by nurture-based explanations (education, social and cultural) (Laraia 2003
[1986])—and some evo-devo (evolutionary developmental biology) behavioral researchers (Jablonka and Lamb
2005; Lickliter and Honeycutt 2003a). On the other hand,
Patrick Bateson, another evo–devo researcher, believes
that both nature and nurture arguments are equally
acceptable by the public (Bateson 2001). Finally, there are
authors that advocate that evolution by natural selection
at the genetic level aspects should also be considered as
a determinant for universal human behavior (e.g., Pinker
2002). Those authors usually claim that the public is
more favorable to nurture-based explanations of human
behavior.
Despite this intense debate, there is little empirical evidence to support either of the claims regarding how the
general public thinks about the determinants of some
human behaviors. Indeed, the first report in 1985 was
based on data gathered from a sample of 308 individuals heterogeneous in terms of age, education, occupation,
social status, voting and religious preferences. The results
suggest that public opinion favors nurture-based reasoning when psychological problems (e.g., alcoholism, phobias and depression), beliefs (e.g., political, religious and
racial), and personality traits (e.g., extroversion, neuroticism and shyness) are taken into account (Furnham et al.
1985). Nevertheless, with regard to psychological abilities or skills (e.g., intelligence, memory, sports and art),
the same subjects tend to consider both nature and nurture, but with a slight inclination towards nature-based
explanations.
In 1998 a meta-analysis of poll trends found that the
majority of the respondents (from 65 to 90 %) choose
nurture related factors (society, environment, upbringing and culture) as primary determinants of the following forms of behavior: child’s personality, general
behavior, sexual orientation, criminal behavior, and success in life (Singer et al. 1998). The sole exception was
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intelligence: 45 % of the respondents answered that genes
are more important while 52 % favored nurture-based
explanations.
Reports on human abilities tend to show a more balanced view of nature and nurture factors. In Tremblay
and Gagné’s (2001) study, 242 talented students from
academic, dance and music areas recruited in college
and high schools were asked about the heritability of academic, musical, and dance abilities on a 0 (behavior had
no heritability at all) to 100 (complete heritability) scale.
The average obtained varied from 44.3 for musical to 49.1
for academic ability. However, these averages are misleading because only 40 % of the values were close to the
average (between 40 and 60). So, in this case there were
two important minorities of strong ‘environmentalist’
(close to the nurture extreme) and strong ‘hereditarianist’
(close to the nature extreme) and the larger group with a
more equilibrated view of nature and nurture arguments.
Accordingly, Parrott et al. (2003) report, that among 77
adults (18–45 years old), mean attribution of genetic
influence on mental abilities (intelligence, mathematics and scientific) was 40.42 %. For talents such as athletic, musical and artistic, however, mean attribution for
nature-based explanations was 26.25 %.
In summary, research on perceptions of the general
public of human behavior has been focused on the origins
of abilities, personality traits, beliefs, and psychological
attributes. Data suggest that people tend to prefer nurture-based explanations when considering the origins of
beliefs, psychological problems, and personality traits. In
the case of abilities, people tend to consider both nature
and nurture-based explanations, but more extreme
opinions are not infrequent. It is important to highlight that people’s perceptions of the origins of human
social behaviors (any behavior that implies interactions
between individuals) have not yet been investigated.
What are the implications for biology education from
this debate? Secondary biology courses generally have a
very minor focus on behavior (Rowland 2007; Silva-Porto
et al. 2007). Nevertheless, young people are fascinated
by themselves, by the human species, their own origin
and their future (Alles and Stevenson 2003; Besterman
and Baggot la Velle 2007; Nickels 1998; Rowland 2007).
Moreover, young people are fascinated by behavior (their
own and that of animals) and preoccupied with their
social groups. Why not focus on the origins of social
behavior in humans and other animals (Rowland 2007)?
We believe that teachers should be aware of student’s
conceptions about the origins of human behavior.
In this paper we report quantitative data gathered
from 1212 Brazilian university students to address three
research questions, as follows:
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1. Where, in the nature-nurture continuum, lie the students’ views on the origins of human behavior?
According to Pierre Bourdieu the settlement of a
dominant concept in a certain historical period is
only entirely understood if it permeates the educational system (Bourdieu 1998). Since behavior, and
therefore human behavior, is virtually absent in most
Brazilian high school biology textbooks (Silva-Porto
et al. 2007), our hypothesis is that Brazilian students
would mainly prefer nurture-based explanations for
the origins of human behavior and disregard heredity.
2. What, if any, are the influences of religiosity and/or
of the acceptance of human evolution on the students’ views of the origins of human behavior?
The majority of Brazilians are Catholic and their religious commitments do not necessarily exclude general evolutionary explanations (Penteado et al. 2012).
In fact, De Souza et al. (2010) reported that a greater
proportion of Brazilian ungraduated Catholic students accept biological evolution when compared to
their Protestant peers. According to Pennock (2003,
p. 144), Catholics “do not consider evolution to be in
conflict with Christian faith, holding that God could
have ordained the evolutionary mechanism as the
process for creating the biological world”. Therefore
we believe that religiousness might not have a major
influence in Brazilian students’ views of the origins of
human behavior. On the other hand, we hypothesize
that evolutionist beliefs favor acceptance of naturebased explanation of human behavior.
3. What, if any, are the differences among students’
views of the various aspects of human behavior?
Normally people believe that social behavior is reinforced by social interactions. Thus, we hypothesize
that the students will favor explanations of human
social behaviors supported by nurture arguments.

Methods
Sample

Students who took part in this study attended the Federal
University of Rio de Janeiro (UFRJ), Rio de Janeiro, Brazil
in the year 2005. A sample of 1212 students (63 % females
and 34 % males) answered the Human Behavior Questionnaire (HBQ). These students were recruited among
freshmen and seniors from 16 different careers (Arts
n = 44, Biology n = 109, Education n = 183, Engineering n = 157, History n = 88, Geography n = 47, Immunology n = 54, Literature n = 50, Medicine n = 108,
Meteorology n = 20, Pharmacology n = 84, Philosophy
n = 28, Physics n = 39, Physiotherapy n = 43, Psychology n = 94 and Social Sciences n = 44). There was no
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statistical difference (F = 1.2456; P = 0.2646) between
global means of freshmen and senior students (see “The
Human Behavior Questionnaire (HBQ)” for details on
global mean calculations). The whole group of students
was therefore analysed as a single sample.
An additional sample of 255 students (51 % female,
49 % male) answered to the questionnaire on Shared
Behavior (SBQ; see detail below). They were recruited
among freshmen from four different careers (Arts n = 22,
Biology n = 39, Engineering n = 104, Medicine n = 30,
Psychology n = 60).
The mean age and standard deviation of all participants were of 21.87 ± 5.21. All students answered anonymously to printed versions of the questionnaires in their
own classrooms without a limited set time. Questions
from the students when filling out questionnaires were
instantly clarified by the researchers in charge. A written informed consent was signed by respondents prior to
answering all questionnaires.
The Human Behavior Questionnaire (HBQ)

The first two questions of the questionnaire on human
behavior (HBQ) referred to religious beliefs and to the
acceptance of human evolution. In both cases, it was necessary for students to choose an integer between 1 and 7.
Concerning the question on religiosity, number 1 meant
considering oneself an atheist and number 7 as extremely
religious. As to the question on human evolution, number 1 meant complete disagreement with the idea of a
common ancestor for both the human species and all
other living creatures, whereas number 7 meant a total
agreement with that concept.
The remaining questions of the HBQ assessed the
students´ opinions about the origins of the six types of
human behavior (see below). Both nature and nurturebased origins of human behavior were previously defined
in the headings of each question on behavior.
The six types of behavior analysed using HBQ were:
human sexual behavior (“sex” for short), love, altruism,
violence, forms of interpreting reality (this we called
“mind”), and personality traits. The choice of the six
types of behavior to be included in the questionnaire was
based on the extensive existing scientific literature on
their appropriate evolutionary bases (Hagen 2005; Laland
and Brown 2002; Ridley 2003). In order to facilitate the
perception of both acquired experience and genetic factors, a broad definition of each of the six behaviors was
included at the beginning of the respective question. Definitions were freely adapted from Brazilian dictionaries.
See Additional file 1 for more details.
Students were required to mark an integer, between 1
and 7 for each question. It was explicitly stated that the
number 1 meant that the origin of a specific behavior was
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The Shared Behavior Questionnaire (SBQ)

The SBQ was intended to assess the student’s opinion on
what extent four specific types of behavior [sexual behavior (sex), altruism, love and violence] are shared with all
other animal species. As in the HBQ, each behavior was
also defined and students were asked to assign an integer between 1 (the specific behavior was shared with all
animals) and 7 (the behavior was exclusively human). See
Additional file 2 for details. The average for each behavior
(the Shared Behavior Mean or SBM) was calculated and
compared with each other as well as with the means from
control questions (see below). A total of 255 undergraduate students responded to the SBQ.
Questionnaires’ Validation

Two control questions were included in the HBQ: the
first concerned the inheritance of blood type in the ABO
system (an exclusively genetic inheritance) whereas the
second concerned the acquisition of a native idiom (a
behavior acquired exclusively through experience). The
mean value of the “blood type” (1.11 ± 0.43) and “native
idiom” (6.34 ± 1.21) questions were very close to their
expected values of 1 and 7 respectively, showing that students could clearly distinguish between genetically inherited and learned characteristics.
In addition two questions were included as controls
in SBQ. Respiration is shared with all animals whereas
writing occurs exclusively in humans. The mean values
obtained for the “respiration” (1.76 ± 1.16) and “writing”
(6.66 ± 0.78) were very close to their expected values of
1 and 7 respectively, showing that students could clearly
distinguish between characteristics shared with other
animals from those exclusive of human beings.
A sample of 51 students answered the questionnaires
twice within an interval of 70 days between tests and
retests. The means of 50 of those students presented were
not statistically different (all P values <0.05, paired t tests
used in all comparisons).
Taken together, those results suggested that the questionnaires were ready to be used for data collection.

Data Analysis

In order to compare GM with the means of control questions we ran an ANOVA for repeated measures along
with a Tukey post hoc test and a sequential Bonferroni
adjustment for multiple comparisons (Zar 1996). The
same procedure was used to compare the different BM
(from HBQ) and SBM (from SBQ). Effect size was calculated for each mean comparison following Cohen’s d
statistics, using the pooled standard deviation (Cohen
1992).
Polychoric correlations were performed to test association between values for religiosity and evolutionism.
Associations between values for religiosity and SIM, as
well as between values for evolutionism and SIM were
calculated by polyserial correlations (Olsson et al. 1982;
Garrido et al. 2013).

Results
Where, in the Nature–Nurture Continuum, Lie the
Students’ Views on the Origins of Human Behavior?

Global means (GM) and means for each control question are shown in Fig. 1. Blood type had the lowest mean
while native idiom had the highest. The GM was intermediate to both the controls. The three means differed statistically (ANOVA: F2,1252 = 6,661.513, P < 0.001, d from
1.09 to 6.41). These data indicate that in general students
could properly identify and discriminate genetic (blood
type) from acquired inheritance (native idiom). The GM
value (5.31) therefore allows to infer that students preferred nurture-based explanations as a general explanation for the origins of human behavior rather than
nature-based explanations since the GM was much closer
to 7 than to 1 and was higher than 4, the intermediate
value of the adopted scale.
The latter conclusion becomes clearer when grouping students into three categories according to individual means (SIM): Naturalistic students seemed to
favor nature-based explanations (SIM < 3); intermediate
6.34

8.0
7.0

5.31

6.0

mean

exclusively explained by genetic factors, whereas number
7 meant that it was exclusively acquired by experience.
The mean of the answers to the six questions on
behavior (Student’s Individual Mean: SIM) was calculated for each student. The SIM expressed the general
opinion of each student on the origins of the six types of
behavior. We also calculated the mean of the SIM (hereinafter denominated Global Mean or GM), which represents the global view from our sample of the six types
of behavior. The mean value for the answers to each
question on behavior [behavioral mean (BM)] was also
calculated.
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5.0
4.0
3.0
2.0

1.11

1.0
0.0
blood type (n = 1106*) global mean (n = 1212) native idiom (n = 631**)

Fig. 1 Means and standard deviation for control questions (white
bars) and global mean (black bar). * The lower number of answers on
blood type is due to unanswered questions. ** In the beginning of
the survey, there was only one control question (blood type).
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students considered both types of explanation to be
equally important (SIM varying between 3 and 5) and
experientialist students seemed to favor nurture-based
explanations of human behavior (SIM > 5). The majority
of the students were experientialists (61.72 %), thereby
supporting the idea that most of them have a “nurture”
view of the origins of human behaviors (Fig. 2). This
conclusion is further reinforced by the finding that 128
students (11 %) showed SIM equal to or above the mean
(SIM ≥ 6.34) for the control question on ‘native idiom’
and none showed a mean lower than the mean control
question on ‘blood type’ (SIM < 1.11).
What, if any, are the Influences of Religiosity and/or of the
Acceptance of Human Evolution on the Students’ Views
of the Origins of Human Behavior?

Results from questions on religiosity (Mean = 3.89,
SD = 1.70, N = 1143) and human evolution
(Mean = 5.03, SD = 2.02, N = 1143) from the HBQ suggest that many students had some sort of religious belief
and were committed to the idea of a human phylogenetic
history. A significant but weak negative polychoric correlation was found between religiosity and evolutionary
commitments (r = −0.333, N = 1143, SE = 0.028). These
results indicated that students who gave credence to
human evolution also tended to assume weaker religious
commitments.
Polyserial correlations between SIM and the values for
questions on religiosity were not significant (r = 0.005,
N = 1143, SE = 0.031) as well as for SIM and questions
on evolution (r = −0.027, N = 1155, SE = 0.032), thereby
suggesting that none of these commitments are, per se,
sufficient to explain students’ conceptions on the origins
of human behavior.
What, if any, are the Differences Among Students’ Views
of the Various Aspects of Human Behavior?

In order to answer this question, the six behavioral means (BM) were compared using an ANOVA for
repeated measures. All BM were very close to or higher
than 5.0, thus indicating that students tended to accept
70

61.72

percentage (%)

60
50
37.95

40
30
20
10
0

0.33

naturalists

intermediates

experientialists

Fig. 2 Student’s individual means (SIM) distribution (n = 1,212).

nurture-based more than nature-based explanations for
all behavioral forms in HBQ (Fig. 3). Nevertheless, BM
were statistically different (F5,6055 = 107.102, P < 0.0001)
suggesting that not all behaviors were considered as
equally influenced by nurture-based explanations. The
Tukey post hoc test with Bonferroni’s correction indicated that questions showing the highest BM (love and
altruism) differed from all the others (P < 0.0001 in all
comparisons, d from 0.29 to 0.64), but were not statistically different from each other (P = 0.147). Furthermore, the BM for violence was different from the other
five behavior types (P <0.0001 in all comparisons, d from
0.14 to 0.38), whereas means for the three questions with
lower BM (human sexual behavior (sex), forms of reality interpretation (mind) and personality traits) were not
statistically different from one another.
In attempting to explain these results, we formulated
the hypothesis that students who chose values close to
7—behaviors best explained by acquired experience—
would consider these as exclusively human. Following the
same line of reasoning, BM with lower values indicates
that a student considers a given behavior as part of both
human and animal features. This hypothesis is based on
the idea that human beings possess higher learning abilities, acquired from intense and complex socialization.
Following this rationale, we believe that students probably think that social behaviors considered specific to
human beings would thus be better explained through
nurture reasoning than behaviors shared with other
animals.
Data from SBQ questionnaires were used to test this
hypothesis (Fig. 4). Results from the ANOVA for repeated
measure for control questions infer that students could
identify and discriminate writing, a behavior exclusive to
human, from respiration, a behavior that is shared with
all other animals (F1,249 = 2,992.59; P < 0.0001, d = 4.95).
All other four shared behavior means (SBM) are lower
than 4, implying that students consider all these behaviors to be shared with other animals.
Nevertheless, SBM also differed statistically
(F3,702 = 57.09, P < 0.001). The Tukey post hoc test with
Bonferroni correction indicated that behaviors grouped
statistically within the SBQ were the same as those
observed for the BMs in the HBQ. Love and altruism
manifested the highest SBM with no statistical difference between them (P = 1.000), and differed from the
BM of sexual behaviour and violence (P < 0.020, for all
comparisons, d from 0.26 to 1.08). Furthermore, sexual
behavior and violence SBM are both significantly distinct from each other and significantly distinct from the
other behaviors (P <0.020 in all comparisons, d from 0.26
to 0.61). Hence, the hypothesis that students believe that
human social behaviors (such as love and altruism) are
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Fig. 3 Behavior means and standard deviations. Like-colored bars indicate statistically equal means (n = 1,212).
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7.0
6.0

3.14

3.65

3.81

love (n=248)

altruism
(n=246)

mean

5.0
4.0

2.06
1.76

3.0
2.0
1.0
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respiration
(n=252)

sb (n=248)

violence
(n=255)

writing
(n=253)

Fig. 4 Control questions (black bars), shared behavior means and standard deviations. For SBM, like-colored bars indicate statistically equal means.
The different n is due to blank answers.

best explained through nurture explanations because
they were considered typically human was partially supported by the data reported above.

Discussion
Students’ View of the Origins of Human Behavior

Our main goal in this work was to characterize students’ views on the origins of human behavior. Some

researchers (Jablonka and Lamb 2005; Laraia 2003
[1986]) believe that people are more receptive to naturebased explanations, whereas other authors believe the
opposite (e.g., Pinker 2002). Moreover, Bateson (2001)
states that the public in general supports an intermediate
view. The results presented here corroborate the second
line of thinking: students clearly preferred nurture-based
explanations for the origins of the human behaviors
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analysed. We understand that this is probably due to the
absence of human behavior in most Brazilian high-school
biology textbooks (Silva-Porto et al. 2007). We speculate
that this absence may still reflect the reaction to studies
on human behavior based on alleged racial traits that
flourished during the first half of the twentieth century
(Segerstrale 2000). It would be of great interest if studies similar to ours could be further carried out in educational contexts where human behavior (or at least animal
behavior) is part of the conventional curriculum.
We are well aware that our results may be somewhat
biased, since our sample was restricted to undergraduate students with a mean age of approximately 22 years
old. Indeed, groups with similar educational backgrounds
and age ranges have favored nurture-based explanations
more frequently (Furnham et al. 1985).
Religious and Evolutionism Commitments and the Origins
of Human Behavior

Brazilian students’ receptivity to evolution is inversely
correlated to their religiosity. These data are in accordance with previous research performed in the USA (Pazy-Miño-C and Espinosa 2012; Heddy and Nadelson 2013;
Carter and Wiles 2014; Rissler et al. 2014) and Scotland
(Southcott and Downie 2012). However, we found no
correlation between the values for individual evolutionary commitments and students acceptance of evolutionary explanations for human social behaviors (inferred
from SIM values). Paz-y-Miño-C and Espinosa (2012)
found similar results for general faculty, educators of prospective teachers (most of them holding a PhD degree),
and students from New England, USA. In their research,
94 % of the general faculty, 75 % of the educators, and
63 % of the students said they accepted evolution openly.
Moreover 82 % of the general faculty, 71 % of the educators, and 58 % of the students thought that evolution
is definitely true and the evolution of all living organisms from a common ancestor is widely accepted at near
90 % of the whole sample. However, “15 % of the general
faculty, 32 % of the educators, and 35 % of the students
believed, incorrectly, that the origin of the human mind
cannot be explained by evolution” (Paz-y-Miño-C and
Espinosa 2012, p. 139). Ours results and those of Pazy-Miño and Espinosa suggest that accepting evolution
as a general principle offers no guarantee for accepting
nature-based explanations of human behavior. This phenomenon may be explained by the perception that the
acceptance of evolution gives rise to negative feelings,
such as a reduced sense of purpose, increased racial discrimination, and selfishness (Brem et al. 2003).
We also found no correlation between the degree of
religious commitments and the students’ individual
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means (SIM). In other words, religiosity seems to have no
influence in students’ view of the origins of human behavior. At first glance, this result seems to be at odds with the
data from Furnham et al. (1985). However, all significant
differences reported by those authors were due to the
fact that Protestants held stronger naturalistic views than
agnostics and atheists. Protestants represented 43 % of
their sample, but only 22.2 % of the Brazilian population,
consisting of 65 % of Catholics (IBGE 2010). It is possible that the effect of Catholicism on the acceptance of the
evolutionary influence on human social behavior is less
pronounced.
Students’ View of the Various Aspects of Human Behavior

In the present study, the highest means in both the HBQ
and SBQ were assigned to love and altruism, implying
students’ preference for nurture-based explanations of
social behaviors that are believed to be more typically and
uniquely human. Therefore, the idea that social behaviors
such as love and altruism are better explained by nurturebased explanations may have become widespread, while
nature-based explanations would be considered slightly
more important in individual human abilities.
Implications for Biology Curriculum

The science curriculum has been long seen as overloaded
(Vogel 1996; Newton et al. 1999), raising a question that
seems difficult to answer: Where and how to insert the
behavior content?
We suggest two complementary approaches that could
improve students’ understanding of the evolutionary
basis of human social behavior. The first would be to
highlight the influence of both evolutionary and social
factors in relevant social issues (e.g. the obesity epidemics). Secondly, one could directly address the evolutionary basis of a human social behavior (e.g. altruism).
Increased rates of obesity and overweight are now
believed to have become a global public health problem (WHO 2014). It is postulated that genes related to
efficient food collection and fat deposition helped early
humans to survive periods of famine and were thus positively selected (see Power 2012 for a review). In the last
century carbohydrates and fats became very cheap in
industrial societies. Our innate preferences for sweet,
soft and hot food—inherited from our ape common
ancestors (Wrangham 2009)—led to substantial increase
in the fat and carbohydrate composition of human diet
in association with a reduction in the energy expenditure
associated with food collection (Bellisari 2008; Power
and Schulkin 2009; Cordain et al. 2005). Those cultural
changes happened far too quickly to be accompanied by
evolutionary (genetic) changes leading to increased rates

Silva Porto et al. Evo Edu Outreach (2015) 8:16

of overweight and obesity (Power 2012). The worldwide
increase in obesity thus represents an excellent opportunity to discuss the mutual influence of the nature and
nurture factors on a topic that is both socially and biologically relevant.
Scholars agree about the importance of biological evolution as one of the determinants of altruism and cooperation (reciprocal altruism) in human species, even if
they may diverge on the level at which natural selection
acts to explain the evolution of altruism (see Wilson 2012
for a review). We suggest focusing on altruism and cooperation while also emphasizing the feelings of justice,
punishment and guilt that may have evolved in order to
stabilize cooperation (Trivers 1971). There are experiments with cleaner and coral fishes (Bshary and Schaffer
2002) and capuchin monkeys (de Waal and Berger 2000;
Bronsnan and de Waal 2003) that demonstrate that altruism and cooperation have evolved between species as
well as among social species. We believe that the acceptance of nature-based explanations of human behavior by
high school students would be more easily achieved if
teachers focus on simple empirical work done with other
social animals. Although Brazilian students show more
difficulty on accepting the biological bases of altruism,
it would be more appropriate to discuss its evolutionary
bases instead of those behaviors in which the evolutionary bases are already well accepted by them.

Conclusion
We conclude that, despite the enormous influence of
evolutionary theory on recent western thought, Brazilian students do not seem to perceive its implications for
the origins of human social behavior. We believe that
this knowledge gap is not a matter of minor importance.
Evidence brought up recently by different evolutionary
behavioral scientific fields such as sociobiology, behavioral ecology, gene-culture coevolution, and evolutionary psychology suggests that, although human behavior
is flexible, it is not infinitely malleable (see Laland and
Brown 2002, for a review). Furthermore, some authors
argue that human plasticity itself is an evolutionary
acquisition (Tooby and Cosmides 1992). Therefore, a
better knowledge of human nature should be one of the
grounds to address strategies for realistic social changes
(Singer 1999).
Additional Files
Additional file 1: Human behavior questionnaire.
Additional file 2: Shared behavior questionnaire.
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