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Abstract

Background: This research investigated the knowledge of the complex concept of evolution in a sample (n=1108)
of final-year high school students of Rome. Particular attention was given to the evolution of Homo sapiens and to
human diversity at the biological and cultural level. Obtained results were analysed in relation to the socio-cultural
context of the students. The final objective of the research is to provide teachers, curriculum developers and policy
makers with results on basic knowledge on evolution and human diversity of students who are to face the
University.

Methods: The research was conducted using an ad hoc questionnaire in five scientific (Liceo scientifico) and four
humanistic (Liceo classico) high schools of Rome. The research involved the final-year students, those who are
supposed to have a global basic knowledge of cultural and biological aspects of the evolutionary theory. The
research project, its aims and modes of realisation were presented and discussed in detail with Deans, teachers and
students of the Institutions that volunteered to participate.

Results: The results show: (1) good knowledge and substantial acceptance of the evolutionary perspective; (2) that
cultural and biological diversity are considered as decisive factors in modelling the present-day differences between
human groups; (3) that, nonetheless, more than half the students still hold to a classificatory conception of human

populations; (4) that the family cultural background is significantly relevant in the education of children.

Conclusions: Results of the research highlight some useful recommendations that should contribute to the work of
teachers, curriculum developers and policy makers as they refer to what students have learned about evolution and
human diversity. These results confirm the fundamental importance of investment in education.
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Background
The interpretation of the concept of evolution is char-

2004). Therefore, knowledge of its acceptance and learn-
ing and of the factors of misunderstanding and miscon-

acterised by wide links between very different research fields
(Ayala 2008). The concept itself applies to many diversified
phenomena, both at temporal and dimensional scales, as
it deals with bacteria, plants, human populations or global
ecological scenarios. In addition to a strictly biological
context, the theoretical evolutionary framework has been
successfully utilised for an understanding of cultural dy-
namics (Cavalli Sforza and Feldman 1981; Cavalli Sforza

* Correspondence: fabrizio.rufo@uniromar.it

'Department of Biology and Biotechnology “Charles Darwin”, Sapienza
University of Rome, Piazzale Aldo Moro 5, 00185, Rome, Italy

?Istituto Italiano di Antropologia, Rome, Italy

Full list of author information is available at the end of the article

@ Springer

ceptions among youths, the human capital of the future, is
of great interest. Indeed, the debate on the perception of
evolutionary theory, instruction and learning (Woods and
Scharmann 2001; Berkman et al. 2008; Donnelly et al.
2009; Thanukos et al. 2010) and on the factors of misun-
derstanding and misconceptions about acceptance and
learning of evolution is very lively at the scholastic level
(Shtulman et al. 2008; Sinatra et al. 2008; Cho et al. 2011).

Given the complexity of the concept applied to diversi-
fied phenomena and levels of human evolution (biological,
metaphysical, cultural), the topic is of particular relevance
in biological anthropology. To this purpose, Wescott and
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Cunningham 2005 conducted a survey of students enrolled
in the ‘Introduction to Biological Anthropology’ course
at the University of Missouri-Columbia aimed at analysing
students” misconceptions about evolutionary theory and
the strength of such misconceptions that are often re-
inforced by instructors, textbooks and popular media, all
attempting to simplify the concepts. These authors further
deepened their research by providing some methodological
tools to help the students to recognize, revise and reorgan-
ize their knowledge and, thus, undergo conceptual change
(Cunningham and Wescott 2009).

The present research investigated the issue of evolution
and human diversity in a sample of high school students in
Rome, Italy, by considering the results within the current
institutional teaching framework. The project was funded
by the Province of Rome as a case-study, the results of
which are to be presented to the volunteering schools in
order to update deans, teachers and students on their com-
mon work. The survey was conducted in the 2009 to 2010
school year in high schools in Rome, located in both the
centre and outlying areas. Particular attention was given to
topics related to (1) evolution of Homo sapiens and (2)
human diversity, both at the biological and cultural level.
Finally, the data were analysed and discussed in relation
to the socio-cultural context of the individual students
to evaluate the eventual role played by the familial milew.
The final objective of the research is to provide teachers,
curriculum developers and policy makers with basic re-
sults on what students have learned about evolution and
human diversity.

The Italian educational context

The Ministerial Act of 9 February 1979, introduced the
teaching of evolutionary theory in Italian secondary school
curricula as a topic in the ‘Natural Sciences’ (biology,
chemistry and earth sciences). Introducing evolutionary
theory in mandatory school curricula is important in
correlating biological facts and phenomena, but also
as an epistemological model for different disciplines.
In February 2004, the Education Minister proposed a
legislative decree to remove the teaching of evolution
from the secondary school curriculum. The topics to
be removed were ‘Evolution of Earth) ‘Appearance of
life on Earth; ‘Structure, function and evolution of living’
and ‘Origin and bio-cultural evolution of human species’.
The mobilization of the Italian scientific community gave
rise to a public petition to the Minister, aimed at asking
the Minister to ‘review the secondary schools programs
and to rectify an oversight which is detrimental to the
scientific culture of future generations’ (Lorenzi 2004).
The Darwin Commission, established in April 2004 and
chaired by Nobel Prize winner Rita Levi Montalcini, deliv-
ered (February 2005) an official request to the Minister
for the re-introduction of the teaching of evolution. This
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was accepted in October 2005 and resulted in a reviewed
science curriculum for secondary school (Frazzetto 2004;
Allgaier and Holliman 2006; Castellacci 2006; Pievani 2007).

Concerning primary schools, the teaching of the ‘Earth
before man’ and of ‘Prehistory’ was introduced by the
Ministerial National Guidelines (D.L. 19.02.2004) in third
grade classrooms. However, the Guidelines do not men-
tion teaching, e.g., evolution of living beings; it approaches
‘biodiversity’ and the comparison between natural and
human history in a very general way (De Biase 2009;
Berti et al. 2010).

Within the Italian high school system, the Liceo scientifico
(scientific) and the Liceo classico (humanistic) are con-
sidered the more adequate to address the entrance re-
quirements for university admission (Cecchi 2010). These
curricula are structured in five years, and the teaching of
the Natural Sciences in the humanistic curriculum totals
66 hours per year (two hours a week). In contrast, the
scientific curriculum provides 66 hours per year in the
first two years and 99 hours in the last three. The con-
cept of evolutionary theory is introduced in the second
year of both curricula. It is noteworthy that both minis-
terial programs mention the study of evolution without
any indication of its application to the evolution of the
human species. Moreover, together with the above, the
number of hours devoted to the teaching of evolution-
ary theory is basically a personal choice of each teacher/
institution.

The analysis of textbooks shows that evolution is
treated with varying breadth and depth depending on
the school curriculum for which the book is planned
(Rosa 2005). They appear to include more examples
and laboratory activities for secondary schools, whereas
those for high schools are more theoretical. They
highlight rote learning and, thus, an uncritical assimila-
tion of scientific concepts (Fierli and Fichera 2005;
Bandiera 2006; Bandiera and Bruno 2006; Valente and
Cerbara 2008).

Methods

The survey was conducted in five scientific (Liceo scientifico)
and four humanistic (Liceo classico) high schools in Rome
via an ad hoc questionnaire. These two specific curricula
were selected because, according to Checchi (2010), they
are those whose students have the highest probability
of successfully completing their university studies. The
research involved the final-year students, those who are
expected to have a global basic knowledge of the cul-
tural and biological aspects of evolutionary theory.

The research project, its aims and modes of realisation
were presented and discussed in detail with deans, teachers
and students of the institutions that volunteered to partici-
pate. This was undertaken in order to obtain permission
from the deans to access the schools and the classrooms.
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The sample

The sample consisted of 1,108 students (51.1% males,
48.9% females). Of the total participants, 728 were from
the scientific high schools and 380 from the humanistic
ones. This discrepancy results from the fact that the num-
ber of students enrolled in the former has progressively in-
creased in the last few decades (ISTAT 2002; MIUR 2010)
following the trends of biotechnological achievements.

The questionnaire

The questionnaire was developed, at first, in collaboration
with two teachers, one from each of the two selected cur-
ricula, to obtain a detailed picture of the knowledge of the
concepts of evolution and biological and cultural diversity.
It consisted of 24 questions organized in four sections,
each with six questions. The questions involved dichotom-
ous and multiple choice answers (up to seven) of which
only one was correct. The first section investigated the
students’ knowledge of the age of the Earth and the
evolution of species. It was followed by a section concerning
knowledge of the evolution of Homo sapiens. The third in-
cluded questions on human biological and cultural diversity,
while the fourth referred to the personal background of
the interviewee: gender, school, preferred courses, preferred
reading material and educational level of the parents.

The teachers of all the schools that volunteered were
involved in the final draft of the questionnaire in order
to verify the congruency of the proposed issues with the
contents of the scholastic programs. Administration of
the questionnaire was carried out by the teachers to as-
sure mass participation and to ensure that its compil-
ation took place in the conditions to which the students
were accustomed.

Statistical analysis

Statistical analysis (SAS software, version 9.2, SAS Insti-
tute Inc., Cary, NC) was carried out in various phases
and with different methods, as always occurs in trans-
verse questionnaire investigations:

a) Data correction, analysis of the means, variability,
frequency tables, recoding of the variables, graphics;

b) analysis of double and multiple contingency tables,
in particular cross-linking the answer variables with
the structural variables: gender, type of school
(classical high school, scientific high school),
preferred school courses (humanistic, scientific),
preferred reading materials (newspapers/non-fiction
books, novels/poems), frequency of reading for non-
scholastic purposes (rarely, several times per month,
several times per week), educational level of the
parents (both university graduates, one a university
graduate, at least one a high school graduate, neither
one a high school graduate);
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c) construction of a quantitative indicator (overall score)
able to summarize the correctness of the answers
provided by the students to the various questions: 4
points were assigned to a correct answer, 0 points to a
wrong answer and from one to 3 points based on a
scale of consistency for the other answers;

d) verification and validation of the ‘overall score’
indicator via analysis of the distribution and
comparison of the means for particular student
subgroups. A second indicator based on the answers
to the ten questions considered most informative
from the semantic point of view was also calculated.
The two indicators gave similar results under all
aspects and the correlation between the overall
score and the partial one was 0.79 (P <0.0001).
Therefore, the analyses based on the ‘overall score’
indicator refer to all the questions;

e) division of the ‘overall score’ variable into six classes
(P <60, 60< P <65, 65< P <70, 70< P <75, 75< P <80,
P >80) and analysis of the relationships between the
score classes and structural variables;

f) multivariate analysis of the data. Firstly, different
analysis of variance (ANOVA) models to study the
variability of the ‘overall score’ (considered the
response variable) as a function of the structural
variables (considered covariates) were formalized;
the aim was to assess possible differences in the
means of the answers as a function of these
variables, as an indicator of their influence on the
attitudes of the students to evolution and human
diversity. Both control variables (gender, type of
school, parental educational level) and key predictor
variables (preferred school courses, preferred
reading material, frequency of reading) and their
interactions were considered in the final selected
ANOVA model.

Results
The X test, applied to all contingency tables concerning
cross-linking between answers to the various questions
and gender of the interviewees, never revealed significant
differences. Therefore, the following analyses considered
the whole sample of interviewees. Results for each of the
four sections of the questionnaire are reported.
Frequencies and percentages of response for each of
the multiple choice options for each question are avail-
able electronically in Additional file 1. Table 1 summa-
rizes these data in order to have an exhaustive synthetic
overview.

Section 1. Age of the earth and evolution of species

Most of the students had a good knowledge of the evo-
lution of species: 96.5% of them agreed with the exist-
ence of an evolutionary process underlying present-day
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Table 1 Results referring to the first three sections of the questionnaire (in percentages)

Question Correct Wrong No reply
Section 1. Age of the Earth and evolution of species

For how many years has the Earth existed? 86.6 9.8 36
What does ‘biodiversity’ mean? 96.5 3.1 04
Were there species that lived in the past but which are now extinct? 93.7 47 16
Have living forms always been as they are now 96.5 3.1 04
Are there species living today which did not exist in the past 93.7 47 16
Can environment conditions undergo profound changes over long periods of time? 96.5 24 1.1
Section 2. Evolution of Homo sapiens

How many years ago did Homo sapiens appear 330 535 135
Where did Homo sapiens first appear? 69.9 241 6.0
Did physical characteristics of Homo sapiens change since it began to migrate into different environments? 95.0 34 16
Is there fossil evidence documenting the places and times of the appearance of Homo sapiens? 942 29 29
Does it make sense to speak 29.8 70.2 0.0
Section 3. Human diversity Yes No

Did intellectual superiority contribute to the success of the great civilizations? 57.1 429

Did intellectual superiority contribute to scientific- technological progress? 65.9 34.1

Does intellectual superiority exist? 74 926

Does human diversity depend on biological and/or cultural factors? 442 55.8

Do you positively value contact between different cultures? 926 74

Has scientific progress helped to improve contacts between cultures? 97.0 30

animal and plant biodiversity and with the interaction
between living organisms and the surrounding environ-
ment in the evolutionary process; 93.7% interpreted this
process on the basis of events such as extinction and
speciation. Results for the age of the Earth were less
precise; although 86.6% correctly answered the ques-
tion, almost 10% provided wrong answers.

Section 2. Evolution of Homo sapiens

To the first question of this section (not included in
Table 1) on whether modern man is the fruit of an evo-
lutionary process or a creation event, 97.2% of students
gave the first choice. The remaining questions and answers
show that almost the entire sample (94.2%) was aware that
the discovery of fossil remains has allowed scientists to
understand the times and places of the appearance of man
on Earth and 95% interpreted the evolutionary changes in
relation to adaptation to the environment in the course
of the demic expansion of Homo sapiens from Africa to
Middle Eastern regions.

The correctness of the answers decreased when the
questions dealt with specific topics of human evolution.
Only 69.9% of students considered Africa the origin of
human species. Moreover, although only 33% believed
that human beings originated from an African popula-
tion at the end of the middle Pleistocene around 150,000
years ago, 7.7% believed that Homo sapiens appeared

one billion years ago, 11.1% one hundred million years ago,
20.6% twenty million years ago and 14.1% six thousand
years ago, while 13.5% did not give an answer.

The last question in this part of the questionnaire
concerned ‘human races’ and their biological interpretation.
Only 29.8% of students agreed on the non-existence of
human races. However, it is important to analyse the data
for those who gave incorrect answers to this question:
44.8% of students believed that the concept of ‘human
races’ was supported by biological evidence, 18.5% pre-
ferred to give it a social connotation, 5.9% associated it
with political motivations and the remaining 1% with
religious motivations.

Section 3. Human diversity
This part of the questionnaire dealt with knowledge of
the biological and cultural diversity of mankind. Most of
the sample (57.1%) thought that the development of the
great Mediterranean civilizations in historical times was
favoured by a presumed intellectual superiority which,
according to 65.9% of the students, also contributed to
the scientific and technological progress of present-day
Western populations. Nevertheless, the vast majority of
students (92.6%) denied the existence of populations more
intelligent than others.

Many students (44.2%) considered human diversity equally
dependent on cultural and biological factors. Finally, more
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Table 2 Effects of socio-cultural factors on students' score
(ANOVA model)

Socio-cultural factors DF F Value Pr>F
Control variables

Gender 1 0.02 0.9025
High school type (HST) 1 464 0.0314
Parental educational level (PEL) 3 1797 <0.0001
Key predictor variables

Preferred school courses (PSC) 1 1.89 0.1697
Preferred reading materials (PRM) 2 5.02 0.0068
Frequency of reading (FOR) 2 4.82 0.0082
Interactions

PSC*HST 1 573 0.0169
PSC*FOR 2 3.71 0.0248
HST*PRM 2 252 0.0811
PSC*PEL 3 1.52 0.2074
PEL*FOR 6 1.15 0.2792

than 90% positively valued contact between different cul-
tures (92.6%), which according to 97% would be favoured
by scientific progress.

Section 4. Personal and scholastic background

Much of the processing of the questionnaires was dedi-
cated to analysis of overall scores obtained by the stu-
dents. They ranged from 13 to 89, with a median of 70:
50% of the students had a score between the first and
third quartiles, 25.1% were below the first quartile and
24.9% above the third quartile. Therefore, it can be said

Table 3 Descriptive statistics of significant interactions
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that 75% of the students showed a good degree of know-
ledge of the concepts of evolution and human diversity.

Variability of the scores was analysed by considering
gender, type of school, preferred courses, preferred read-
ing material, frequency of extra-curricular reading and
educational level of the parents as covariates (Table 2).
Once again, gender did not significantly affect the correct-
ness of answers or the results of the interactions among
all considered variables in the model. High school type
and parental educational level showed strong simple ef-
fects as well as interesting interactive effects. Within key
predictor variables, preferred reading material, i.e. news-
papers, non-fiction books or novels, and the frequency of
extra-curricular reading had strong simple and interactive
effects. Interestingly, preferred school courses did not
show a significant simple effect but gave significant results
when interacting only with high school type and frequency
of reading.

The first two interactions of the five reported show
statistically significant values. The following three as well
as the other ten not reported have progressively increas-
ing values of Pr > F.

Contemporaneous consideration of preferred school
courses and high school type, on one side, and frequency
of reading, on the other, increased the significance of the
differences in the scores. The remaining thirteen performed
interactions never showed statistical significance.

Details of the above results are reported in Table 3.
Interestingly, students attending a classical high school
and preferring scientific subjects had higher mean scores
than students with other combinations, whose mean scores
were very similar. The interaction between preferred
school courses and frequency of reading resulted in a
constant increase of the mean values of the students’

Interactions N Overall Score

mean s.d.
Preferred school courses High school type
Humanistic Classical 224 69.95 7.59
Scientific Classical 98 7269 829
Humanistic Scientific 238 69.74 7.64
Scientific Scientific 430 69.67 8.03
Preferred school courses Frequency of reading
Humanistic Rarely 50 67.58 8.26
Humanistic Several times/month 96 69.71 723
Humanistic Several times/week 316 70.24 757
Scientific Rarely 80 69.64 6.86
Scientific Several times/month 93 68.02 9.82
Scientific Several times/week 355 70.94 7.85
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Figure 1 Distribution of students’ scores with respect to
parental education.

scores with increasing frequency of reading, the effect
being higher in the case of students with humanistic
interests.

The influence of the educational level of the parents, a
highly significant variable, on the ability of their children
to deal with the concepts of evolution and human bio-
logical and cultural diversity is underlined in this specific
case. For 66.5% of the students with a score >75, at least
one of the parents held a university degree, while 52.4%
of the students with a score <65 were children of parents
whose highest educational level was high school gradu-
ation. Figure 1 illustrates the detailed pattern of the overall
scores of students in relation to the four parental educa-
tional levels. The highest percentages of students with
scores below the median value of 70 were children of
parents with no more than a high school diploma. How-
ever, the percentages of those with scores above the
median were distributed along a fairly regular gradient
with respect to parental educational level. Moreover, it
was mainly children of parents with a higher cultural
background who did not believe that intellectual superior-
ity favoured the development of the great civilizations and
scientific progress (Table 4). They also represented the
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majority of the 33% who knew the date of the appear-
ance of the human species and of the 29.8% who did not
recognize any significance of the concept of ‘human races’.

Discussion

The survey revealed good knowledge of the concept of
evolution: the evolutionary process was perceived as a
phenomenon requiring the conceptualization of ‘deep
time, in which natural history and human history do not
coincide (Rossi 1984; Gee 1999). However, it is interest-
ing that 53.5% of incorrect answers to the question on
the chronology of the appearance of Homo sapiens included
14.1% by those believing that human species appeared only
6,000 years ago. Although this dating corresponds to the
biblical chronology of creation, it seems more plausible that
this part of the sample confused the origin of Homo sapiens
with the birth of the great historical civilizations (Assyrian-
Babylonian, Sumerian, Egyptian). This interpretation is
supported by the fact that only a small part of the sample
(2.8%) considered the appearance of the human species a
creation event rather than an evolutionary process. This
shows the acceptance of the evolutionary concept, despite
the frequent attempts in recent years to revive creationist
views (Miller et al. 2006; Blee and Creasap 2010).

Answers to the question on human races revealed that
only 1% of the students considered religious motivations
as the basis of the race concept. This result is only par-
tially in line with the literature, as several studies have
pointed out the link between religious affiliation and racial
prejudice in different socio-cultural contexts (Altemeyer
2003; Campelli 2004; Hall et al. 2010). Indeed, the use of
religion as a proxy in identifying racial classification is
an easy-to-choose ethnocentric view that opposes ‘us’
to ‘them”

Almost half of the students (44.9%) considered the con-
cept of ‘human races’ supported by scientific evidence.
This is particularly relevant when considering the well
established evidence of the extraordinary genetic homo-
geneity of Homo sapiens (Barbujani and Colonna 2010).

Table 4 Relation between parental educational level and student abilities on the topic of human evolution

Question At least one university graduate

At least one high school graduate

Neither a high school graduate

Is scientific progress associated with a certain degree of intellectual superiority?

Yes 60.5

No 395
How long has Homo sapiens been present on the Earth?

150 thousand years 36.5

Other answer 635
Does it make sense to speak about 'human races’

Yes 68.2

No 318

713 87.0
287 130
287 304
713 69.6
72.7 739
273 26.1
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Human beings, descendants of a small number of ances-
tors, have continuously mixed in the course of their
evolutionary history and the existing differences have
been distributed in a continuous manner in geograph-
ical space. This renders the concept of race, and any
consequent pretension of racial superiority, scientifically
inconsistent (Barbujani et al. 1997; Rosenberg et al. 2002;
Destro-Bisol et al. 2010; Rosa and Brehm 2011).

A social connotation was given to ‘human races’ by
18.5% of the students, probably because this term is often
used to highlight differences related to ethnic identity and
geographical origins. This seems to reveal a contradiction
between comprehension of the evolutionary perspective
and the persistence of a common belief deeply rooted in
Western culture in the 19th and 20th centuries (Gould
1981; Pievani 2012). This belief is expressed from the
biological point of view by the concept of race and from
the cultural point of view by the distinction between
ethnic groups.

Therefore, particular attention was given to the inves-
tigation of the knowledge of basic concepts of human
biological and cultural diversity. Indeed, this is a de-
cisive aspect, which stems from the theory by which cul-
ture, namely the set of meanings with which human
beings interpret their experience and guide their actions
(Geertz 1973), plays a role closely correlated to that of
genetic processes in modelling evolution and, accord-
ingly, the differences between human groups (Richerson
and Boyd 2005; Laland et al. 2010). Cultural and bio-
logical diversity seem to be perceived by most students
as decisive factors modelling the differences between
human groups. Although for most students scientific
progress has helped to improve cultural exchanges, it is
still necessary to emphasize that more than half of them
still evoke a classificatory conception of human popula-
tions according to which the success of great civiliza-
tions depended on superior intellectual abilities. Yet,
this contrasts with the fact that almost all the sample
affirmed the non-existence of intellectual superiority.
This incongruity can be attributed to the fact that the
students may have considered intellectual abilities com-
mon to all populations, interpreting the success of a
civilization as determined by the attainment of specific
socio-cultural conditions in a certain historical period.
Recent research in cognitive development suggests the
tendency to emphasize the differences among human
groups, rather than within group diversity (Opfer et al.
2012; Beggrow and Nehm 2012). There is concern that
such cognitive biases (e.g., appeal of teleology and emotiinal
reactions to human diversity) may prevent students’ full
understanding of the epistemological foundations of hu-
man diversity (Girotto et al. 2008; Shtulman and Calabi
2013). In fact, predisposition for common-sense intuitions
about physical and psychological domains can contribute
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to the resistance of the acceptance of scientific informa-
tion (Bloom and Skolnick Weisberg 2007; Gonzalez Galli
and Meinardi 2011).

The last part of the questionnaire, concerning the per-
sonal background of the students, allowed us to investi-
gate potential interactions between socio-cultural factors
and the degree of knowledge of evolution and diversity
(Pingree et al. 2000). A first result was that students’
overall scores did not show substantial gender differences.
This is important in a context such as that of the city of
Rome, capital of a country where marked inequality of
genders persists even today (Mills et al. 2008; Costantini
and Monni 2009; Campa et al. 2011) and where, in the
1950s, there were only 38,208 women among 145,000
university students (26.3% of the total). Of these, only
12,736 (8.8% of the total) choose a scientific faculty
(ISTAT 1997). By comparison, in the University of Rome’s
2009 to 2010 academic year, female students in the Faculty
of Sciences made up 52% of the total (7,693 of a total
14,792 students) (MIUR 2011).

The educational level of the parents was a highly signifi-
cant structural variable, underlining the importance of the
role of the family’s cultural context in the education of
children, a finding reported in many studies conducted in
various sectors in both Italy (Checchi et al. 2006) and
other European countries (Black et al. 2005; Daouli et al.
2010; Pereira 2010).

To summarize, the following main points should be
stressed:

e When considering human diversity, students are
able to interpret the differences between human
groups as a result of the dual decisive action of
both cultural and biological factors. As a
consequence, almost all of them affirm the non-
existence of intellectual superiority. Nonetheless,
when dealing with success of the great
civilizations, more than half of the students still
hold to a classificatory conception of human
populations based on the existence of superior
intellectual abilities. This incongruity gives
evidence to the difficulty of linking biological
evolution to the cultural progress of Homo
sapiens, a rational animal. However, this is not
surprising because this subject is not usually
treated in Italian high schools, even though the
scientific debate on the theory of the ‘dual
inheritance’” of genetic and cultural traits has been
developed over the last three decades (Feldman
and Cavalli Sforza 1976; Boyd and Richerson 1985;
Richerson and Boyd 2005; Laland et al. 2010).

o familial cultural background is important in the
education of children and in the development of their
cultural interests. Italy is an important case-study in
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this regard: two thirds of the Italian population never
read a book or a newspaper (De Mauro 2010); in
many areas of southern Italy, the problem of school
leaving, especially among younger cohorts, is still very
serious (Ballarino et al. 2010) and the percentage of
Italian university graduates is also below the
international mean (Benvenuto 2007); economic
resources dedicated to cultural topics are minimal and
only 4.6% of GDP is invested in education and
research (De Mauro 2010). Despite the deep socio-
demographic changes of the last decades in Italy,
family remains the cornerstone of the social and
economic structure. This strong family network can
be traced by a series of indicators: the number of
children over eighteen years old living in the
household; geographical proximity of married
children to the mother; financial support given by the
parents to their children. All of this, often results in
‘familism; a specific relationship among family, civil
society and the State, where the values and interests
of the family are always preferred and opposed to
any other momentum of human coexistence. This
has no equal in any other European Country
(Banfield 1958; Barbagli and Kertzer 1990; Ginsborg
2003; Barbagli et al. 2004).

Conclusions
In conclusion, the results of this research highlight some
useful recommendations that should contribute to the
work of teachers, curriculum developers and policy makers
as they refer to what students have learned about evolu-
tion and human diversity.

Indeed, it would be necessary to better define and de-
velop the institutional guidelines by:

1) increasing the number of teaching hours devoted
to ‘Natural Science’ with the introduction and/or
implementation of laboratory activities in
classrooms that would help in fixing complex and
counter-intuitive theoretical concepts;

specifically mentioning the teaching of

evolutionary theory and its application to the

evolution of human species and to the biological
basis of human diversity. This would contribute to
contrasting and preventing the diffusion of racism.

This is an emerging topic in Italy, because the

country is undergoing a profound and rapid

transformation towards a multiethnic and
multicultural society;

3) we highly recommend that the teaching of human
evolution should be agreed upon between, and
supported by, the teachers of science and humanities
together. This would help the students to
understand and solve the difficulty emerging from

2

~
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this research about linking biological evolution to
the cultural progress of Homo sapiens;

4) specific mention at the institutional level should
be given to the contents of science textbooks. In
particular, they should necessarily include a wide
section on human evolution and human biological
diversity.

However, since this research refers to the city of Rome, a
capital city, and since north/south and rural/urban socio-
economic differences are still diffuse in Italy, it is necessary
to continue this research by monitoring different geograph-
ical and social situations in order to provide an exhaustive
picture of the level of acquisition of these educational
topics at the national level.

Additional file

Additional file 1: Full version of the questionnaire including
frequencies and percentages of the answers.
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