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ABSTRACT
Fostering innovation and creativity is a priority in the science and education policy agenda of most 
countries, which have advocated that innovative minds and processes will boost scientific and economic 
growth. While our knowledge society has embraced this view, fostering creativity is among the major 
challenges faced by educators and policymakers. For example, plagiarism, which may be considered a 
form of imitation and repetition, is a global concern at schools and universities. However, most discussions 
focus on academic integrity, which, we believe, leaves some gaps in the approach to the problem. As 
part of an ongoing project on plagiarism, science and education policy, we show results from a survey 
sent to 143 high-school science teachers at one of the most highly regarded federal schools in Brazil. 
Among respondents (n=42), about 50% admit that students plagiarize in assignments. Additionally, many 
of these educators suggest that the way biology, chemistry and physics are taught at school stimulates 
more repetition than creativity. Our findings are consistent with the need for a broader perspective on 
plagiarism and with initiatives to stimulate creativity and critical thinking among students. Although 
we offer a perspective from Brazil, it may illuminate current discussions on plagiarism, particularly in 
emerging countries.
Key words: research integrity, plagiarism, science education, science policy, rote learning.
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INTRODUCTION

Fostering innovation and creativity is a high 

priority for education in our knowledge economy 

(Florida et al. 2015, Liu and Lin 2014, Sleuwaegena 
and Boiardia 2014). Globally, it seems that we 
are experiencing a creativity arms race where 
creative human capital will gradually define a 
new geography of knowledge and innovation 
(Flew 2010, Florida 2002). This is a reasonable 
assumption if we consider that “in place of the 
natural resources and large-scale industries that 
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powered the growth of industrial capitalism, the 
growth of creative capitalism turns on knowledge, 
innovation, and talent” (Florida et al. 2015). For 
the science and education policy agenda of most 
countries, it has been advocated that innovative 
minds and processes will boost scientific and 
economic growth (Hasan and Tucci 2010, OECD 
2013a, 2015a). While our knowledge economy has 
embraced this view, the pursuit of creativity and 
innovation is not harmonized with a culture of three 
R’s—rote, repetition, and regurgitation – at school 
(Dahlin and Walkins 2000, Hammond et al. 2010). 
In fact, repetition and rote-learning strategies are 
part of the education culture (Mayer 2002, Novak 
2003, Hudson 2013). In this culture, plagiarism, 
which may be considered a particular form of 
repetition of knowledge, has been discussed for 
years.

That detection of plagiarism practices is a 
global concern seems to be a fact (Bohannon 
2014, Bretag 2013). According to the coordinator 
of the project “Plagiarism or Creativity Teaching 
Innovation Versus Stealing” (Mascitti 2012), 
supported by the European Commission, “the cut, 
copy and paste boom is becoming normalized”. 
However, the reasons for a supposed growth in this 
practice are only partially understood. There is some 
discussion over, for example, cultural assumptions 
and attitudes toward plagiarism, which point to 
sensitive issues far from trivial for educators. As 
Pennycook (1996) argues, “…the way ownership 
and creativity are understood within European and 
U.S. contexts needs to be seen as a very particular 
cultural and historical development.” Introna et 
al. (2003) report that “from the experiences of 
Lancaster University staff in the Management 
School and the Computing Department it is clear 
that there are different levels of understanding of 
plagiarism between different cultures.”.

In this arena, the limits of borrowing the 
intellectual creations of others are not always clear 
in academia and at school. This factor adds to the 

concerns of those who teach science and technology, 
both in established and emerging scientific powers, 
including Brazil. The country accounts for more 
than two-thirds of the scientific output of Latin 
America, which is 4% of the world’s share (Noorden 
2014). According to data from Scimago Journal 
and Country Rank (Thomson Reuters 2015), Brazil 
ranks 13th out of 231 countries listed in 2015 with at 
least one indexed publication. Despite the country’s 
current economic hurdles (Gibney 2015), Brazil 
continues to have an enormous potential to improve 
its scientific and technological base (Lema et al. 
2015) and, as in many other countries, increasing 
the number of scientists and engineers is among 
the goals (Gupta et al. 2013). Those who teach 
science at school are expected to join this national 
effort. Among the difficulties to be faced is the low 
performance of Brazilian students in international 
assessments, such as the Program for International 
Student Assessment (PISA), organized by the 
Organization for Economic Cooperation and 
Development (OECD).

The PISA assesses reading, mathematical and 
scientific literacy– a concept “… concerned with 
the capacity of students to apply knowledge and 
skills in key subject areas and to analyse, reason 
and communicate effectively as they pose, solve 
and interpret problems in a variety of situations.” 
(OECD 2009a). The exam, applied across more 
than 60 countries (OECD 2014a), assesses the 
extent to which 15-year old students completing 
compulsory education “have acquired some of the 
knowledge and skills essential for full participation 
in the knowledge society.” (OECD 2009b). As for 
Brazilian students, enrolment rates in schools for 
15-year-olds grew from 65% in 2003 to 78% in 
2012 (OECD 2014a). However, there is a 92% 
enrolment rate in education up to age 14, but their 
performance in all competencies is considerably 
lower than that of their peers from other countries 
(Arnold and Jalles 2014). 
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Concerning science and reading, the following 
comment details PISA scores for Brazil: 

“... Some 61% of Brazilian students are low 
performers in science, meaning that, at best, 
they can present scientific explanations that 
are obvious and respond to explicit scientific 
evidence. Only 0.03% are top performers, 
meaning that they can identify, express, 
explain and apply scientific knowledge in a 
variety of complex life situations. In reading, 
the results are similar.” (Knobel 2014)

It is worth pointing out that although PISA 
tests results have been used for many institutions 
as proxy for educational achievement and informed 
education policy discussions, there is mounting 
criticism over the Program (Sjøberg 2007, 
Andrews et al. 2014). Among the criticisms is that 
the Program allows private corporations to design 
tests and have access to global related data. This 
situation would make PISA “closer to crossing the 
line that separates commercial interest for expanded 
markets” and “neutral and trustworthy independent 
measurements of the health of education systems” 
(Strauss 2015). Strauss (2015) acknowledges the 
importance of PISA for the global educational 
arena, but points out that “some experts claim there 
are major technical flaws with the items that make 
up PISA tests, with how the tests are administered, 
with how samples of students are determined in 
some countries (especially in Asia)...”. However, 
apart from the Program’s shortcomings, it seems 
to be generally accepted that the performance of 
students of a given country somewhat reflects 
its educational resources and economic standing 
(OECD 2014b, Meroni et al. 2015).

Concerning Brazil, the low performance of its 
students in PISA may be looked at as a snapshot 
of the challenges lying ahead for education in the 
country. In The Global Competitiveness Report 
2014-2015 of the World Economic Forum (2014), 
Brazil ranks 18 in primary education enrollment 

while it ranks 126 for quality of primary education, 
out of a total of 144 countries. A combination of 
factors may explain this situation, and pedagogical 
practices may be partially to blame. In this 
scenario, neglecting plagiarism practices among 
students may compound the problem, if we 
assume that these practices stimulate the culture 
of rote learning, or rather the three R’s at school 
(Garvin-Doxas et al. 2007, Schultz 2012). As we 
have suggested, this culture seems to be at odds 
with initiatives to promote scientific literacy and 
innovation, not to mention academic integrity 
(Mascitti 2012, Vasconcelos et al. 2015).

Researchers and educators tend to agree that 
plagiarism is a form of academic dishonesty, and 
giving credit where credit is due is expected in the 
scientific culture. In academia, using ideas, words, 
and other intellectual property as if they were one’s 
own is usually addressed as an ethical breach. 
Concerning science education, Elgin (2011) states 
that “all science education aims at inculcating an 
understanding of science”, and “the dishonesty 
of falsification, fabrication, and plagiarism is not 
an accidental feature of practices whose scientific 
objection ability lies elsewhere. Their dishonesty 
thwarts science’s goal.” 

In the education arena, plagiarism practices 
among students are, therefore, usually seen through 
the lens of academic integrity and associated issues. 
The literature has mostly focused on frequency of 
cases and reasons alleged by students/authors as 
well as cultural and technological factors underlying 
the practice (McCabe 2005, Gabriel 2010, Thomas 
and Sassi 2011, Khoza 2015, Sureda-Negre et al. 
2015). Increasingly, however, attention to learning 
factors underlying plagiarism has grown among 
educators (Carroll 2007a, Tulley-Pitchford 2012, 
Roberts 2008). Carroll (2007b), for example, 
claims that “by focusing on stopping cheating, we 
risk inappropriate handling in the vast majority 
of cases where learning is the central issue.” 
Also, Tulley-Pitchford (2012) says that “rather 



An Acad Bras Cienc (2017) 89 (1 Suppl.)

760	 CHRISTIANE C. SANTOS et al.

than deliberate dishonesty, plagiarism is often 
unintentional and due to misunderstandings by 
students.” In this article, we believe the perspective 
we offer is consistent with these claims and raises 
objective and contemporary questions that might 
be worth considering by both science teachers 
and policymakers. These questions go beyond 
the ethical dimension of the problem; they add to 
existing challenges plagiarism poses for all of those 
committed to education and to fostering a scientific 
culture in our knowledge society.

Under this assumption, we have drawn upon 
the perceptions about plagiarism, and related 
pedagogical questions, of 42 high-school science 
teachers at one of the most highly regarded federal 
schools in Brazil. While our perspective reflects 
the perceptions of a particular group of Brazilian 
respondents, concerns over plagiarism among 
students and over rote learning are not country 
specific (Roig 2001, Novak 2002, Sutherland-
Smith 2005, Educational Initiatives and Wipro 
2011, Hardman 2015). As an intriguing title in The 
New York Times suggests, today, “plagiarism lines 
blur for students” (Gabriel 2010). 

MATERIALS AND METHODS

This paper is part of an ongoing research project 
approved by the Research Ethics Committee (CEP) 
[Institutional Review Board - IRB in the US] at the 
Clementino Fraga Filho University Hospital of the 
Federal University of Rio de Janeiro (UFRJ). We 
conducted a survey targeted at a non-probabilistic 
purposeful sample of high-school teachers. We 
surveyed biology, chemistry and physics teachers 
(n=143) at one of the most highly regarded federal 
schools in Brazil. This school currently has more 
than 5,000 high-school students enrolled, and it 
traditionally offers regular secondary education. 
The survey focuses mostly on teachers’ perceptions 
of plagiarism as a concept, as a practice at school 
and as a means to make themselves revisit their 
formative roles in stimulating students’ creativity 
and critical thinking. We used a semi-structured 

questionnaire that included two items related to 
informed consent. The survey form was divided 
into two sections: Section I, containing six 
demographic questions, and Section II, containing 
28 content questions. The Likert scale was adopted 
for Section II, except for the last question. The 
survey was sent through email invitation (www.
surveymonkey.com) and was available online for 
respondents from July to September 2014. For the 
survey, 57 respondents (those responding to at least 
one item of the survey) were recorded, but only 
47 (33%) started the survey in Section I. Among 
these respondents, we considered that 42 were 
valid, as those who provided only demographic 
information or did not agree with the consent form 
were excluded (n=5) from the analysis. 

The reliability of the Likert-type instrument 
was assessed measuring internal consistency 
through the calculation of Cronbach’s alpha. This 
coefficient provides an estimate of scale reliability 
(Cronbach 1951, Santos 1999, Gliem and Gliem 
2003, Maroco and Garcia- Marques 2006), or rather 
“…a function of the extent to which items in a test 
have high communalities and thus low uniqueness-
es. It is also a function of interrelatedness” though 
“...this does not imply unidimensionality or homo-
geneity” (Cortina 1993). Although alpha values 
need to be interpreted with caution (Boyle 1991, 
Cortina 1993, Clark and Watson 1995, Osburn 
2000), the closer it is to 1.0 “the greater the inter-
nal consistency of the items in the scale” (Gliem 
and Gliem 2003). A Cronbach’s alpha ranging from 
0.60 to 0.80 is said to be acceptable (Shankman and 
Allen 2010). Clark and Watson (1995) reports that 
reliability of scales between 0.60 and 0.70 have 
been considered “good or adequate” by some au-
thors. Yet, for the social sciences, an alpha of 0.70 
seems to be a cut-off (Cortina 1993, Peterson 1994, 
Maroco and Garcia-Marques 2006). We obtained 
an alpha of 0.60, which might be underestimated 
by the non-homogeneous nature of our survey 
items (Osburn 2000, Maroco and Garcia–Marques 
2006). Given the nature of our questions and the 
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correlation of ideas we aimed to explore in the sur-
vey, we did not make any attempt to increase the 
alpha value (0.60), such as changing the number 
of items considered for the analysis (Maroco and 
Garcia-Marques 2006). All items were retained for 
the overall interpretation of the survey results. As 
this is an exploratory step, and the survey is part of 
a larger project, we believe some sources of uncer-
tainty will be clarified with additional data. 

The alpha was calculated according to the 
following formula, using SPSS (Statistical Package 
for the Social Sciences) version 23:

. 
( 1). 

α =
+ −

N c
v N c

where N is equal to the number of items, c-bar is 
the average inter-item covariance among items and 
v-bar is the average variance.

RESULTS AND DISCUSSION

We explored the perceptions of 42 Brazilian high-
school science teachers about plagiarism, related 
pedagogical issues, and the approach of these 
teachers to this practice among their students. Here, 
we focus on the major findings.

Our results suggest that dealing with 
plagiarism at school is a non-trivial issue for these 
respondents, if we consider inconsistencies in their 
perceptions about the very concept of plagiarism. 
When teachers were asked to indicate their level 
of agreement with the assertion Plagiarism can 
be defined as the use of somebody else’s ideas and 
the appropriation of them without due credit to 
the source/authors (Figure 1), about 93% of the 
respondents (n=42) agreed or partially agreed. 

On their perceptions about the appropriation of 
words/text, about 95% of the respondents (n=42) 
agreed or partially agreed (Figure 2) with the 
assertion that Plagiarism can be defined as the 
use of the written intellectual property of others 
(sentences/paragraphs, complete texts) without 
giving due credit. However, about 41% of the 

Partially disagree
2,38% (1)

Disagree
4,76% (2)

Agree
59,52% (25)

Partially agree
33,33% (14)

Figure 1 - Share of respondents’ level of agreement with the 
assertion Plagiarism can be defined as the use of somebody 
else’s ideas and the appropriation of them without due credit 
to the source/authors.

Agree
88,10% (37)

Disagree
2,38% (1)

Partially disagree
2,38% (1)

Partially agree
7,14% (3)

Figure 2 - Share of respondents’ level of agreement with 
the assertion Plagiarism can be defined as the use of the 
written intellectual property of others (sentences/paragraphs, 
complete texts) without giving due credit. 

respondents (n=41) agreed or partially agreed 
that Verbatim copying (clone) from the Internet is 
not plagiarism as long as students cite the source 
(Figure 3). 

For this assertion, we used the word “clone” to 
indicate that no quotation marks would be used for 
such textual borrowing. Cloning usually implies 
word-for-word copy without quotation marks 
(Plagiarism Today, 2012). The word clonagem 
[cloning], as originally used in the Portuguese 
version of the survey, indicates a severe form 
of borrowing word for word from a source. We 
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thus find this result suggests some inconsistency 
between the agreement of our respondents with 
the concept of plagiarism and their actual practice 
when evaluating the problem. They may have 
doubts about what constitutes or should constitute 
plagiarism. But this is not an unexpected result. 
More than 50% of the respondents (n=42) said that 
they did not receive or rarely received guidance on 
plagiarism in their undergraduate courses - though 
the percentage of those who say the same for 
graduate courses is smaller (about 33%).

In fact, the inconsistency we noted between 
the concept of plagiarism and actual practice in the 
classroom does not seem to be a peculiarity of this 
sample of Brazilian teachers. Difficulty to identify 
plagiarism has been reported for teachers and stu-
dents from different cultures and nations (Roig 1997, 
2001, Pecorari 2003, Bretag 2013, Holt et al. 2014).

In the European report, “Impact of Policies 
for Plagiarism in Higher Education across 
Europe” (Glendinning 2013a), among a group of 
teachers surveyed in France, the ability to identify 
plagiarism was considered to be worrying. The 
same type of report for Germany (Glendinning 
2013b) indicated that 44% of the teachers surveyed 
would like to have more training on avoidance of 
plagiarism and academic dishonesty. In our study, 
we find that notwithstanding the doubts of our 
respondents about plagiarism, this practice is part 

of their classroom reality, as can be suggested in 
Figure 4. It illustrates how often students plagiarize 
in writing assignments. Among the 41 teachers who 
responded when they were asked whether students 
plagiarize whenever they complete a writing 
assignment in their disciplines, 51% answered 
always or almost always. 

Figure 4 - Share of respondents’ level of agreement with the 
assertion Students plagiarize whenever they complete a writing 
assignment in my discipline.1

Almost always
41,46% (17)

Always
9,76% (4)

Never
2,44% (1)

Rarely
7,32% (3)

Sometimes
39,02% (16)

This finding is not surprising and is consistent 
with previous survey results (Dupree and Sattler 
2010) showing that 60% of 479 participants of a 
faculty survey responded that plagiarism on written 
assignments occurred often or very often at their 
institution. A report by the Josephson Institute, 
Center for Youth Ethics (2012), which surveyed 
more than 23,000 high-school students in public 
and private schools, showed that 32% of students 
said they plagiarized in assignments.

Although we cannot attribute our results solely 
to pedagogical practices, teachers agreed that the 
type of assignment required may stimulate repetition 
and lead to plagiarized responses. Almost 83% 
of respondents (n=41) agreed or partially agreed 
that this is the case (Figure 5). In their perceptions, 

1  For writing assignment, we used “trabalho de pesquisa 
escrito” in the Portuguese version of the question. This 
“trabalho” would be an essay-type assignment, including web-
based research.

Figure 3 - Share of respondents’ level of agreement with the 
assertion Verbatim copying (clone) from the Internet is not 
plagiarism as long as students cite the source.

Disagree
41,46% (17)

Partially agree
17,07% (7)

Don’t know
7,32% (3)

Agree
24,39% (10)

Partially disagree
9,76% (4)
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there seems to be a relationship between the type 
of assignment proposed and plagiarism practices. 
The percentage of those who perceive a direct 
relationship between plagiarism and easy access to 
the Internet is lower (about 59% agreed or partially 
agreed), as can be seen in Figure 6.

The role of high school and university 
teachers in proposing assignments that can be 
more engaging and stimulate critical thinking has 
been of increasing concern (Carroll 2007a, Carroll 
and Zetterling 2009). Sisti (2007) and Anson 
(2003-2004), for example, indicate that university 
students may be critical of the assignments they 
are required to complete. The latter author reports 
on some students’ assumptions that “assignments 
open themselves up to plagiarism- sometimes even 

induces it - in their insensitivity to students’ writing 
and learning experiences”. 

Carroll and Zetterling (2009) have investigat
ed the influence of assignments on students’ pla
giarism practices and suggested that memorizing 
or Googling may be prevented if teachers redesign 
the way they set questions and topics. The authors 
recommend, for example, that asking students to 
rank, plan, alter, categorize, produce, compare, 
select, rate or justify, among other action verbs, will 
reduce Googled answers. They add that “setting 
topics as questions”, such as “Nanotechnology’, 
‘genetically modified grain’ and ‘sustainable 
development’ are just asking the student to find and 
copy”. The responsibility of teachers in designing 
assignments that are more thought provoking 
seems to be in agreement with the idea that “in this 
brave new digital world, education has to catch 
up and develop new approaches to ensure that 
learning does not become a superficial, mechanistic 
process.” (Mascitti 2012).

Concerning creativity at school, all respondents 
(n=42) agreed or partially agreed that plagiarism 
practices compromise students’ development 
of creativity (Figure 7). Only about 24% of the 
42 teachers agreed or partially agreed with the 
assertion that In Brazil, the pedagogical practices 
of teachers of biology, physics and chemistry 

Figure 6 - Share of respondents’ level of agreement with 
the assertion Plagiarism is a consequence of easy access to 
information on the Internet. 

Agree
41,46% (17)

Partially agree
41,46% (17)

Disagree
12,20% (5)

Partially disagree
2,44% (1)

Don’t know
2,44% (1)

Partially agree
47,62% (20)

Partially
disagree

14,29% (6)

Agree
11,90% (5)

Disagree
26,19% (11)

Figure 5 - Share of respondents’ level of agreement with the 
assertion Teachers can stimulate plagiarism through the kind 
of assignment requested. 

Agree
80,95% (34)

Partially agree
19,05% (8)

Figure 7 - Share of respondents’ level of agreement with 
the assertion Plagiarism practices compromise students´ 
development of creativity.
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stimulate more creativity than repetition among 
students (Figure 8). The percentage is also high 
for those (n=41) who agree or partially agree that 
plagiarism practices in high school compromise 
the development of the critical sense of students 
(about 85%) (Figure 9):

When it comes to learning, it is well known 
that repetition and memorization are part of the 
educational environment. 

Concerning science education, Schönborn 
and Anderson (2008) reason that “assessing 
students’ mindful memorization of knowledge is an 
important facet of conceptual understanding in the 
biomolecular sciences”. According to the authors, 
“... it is a cognitive priori to building knowledge of 

a concept, one that precedes other ‘higher-order’ 
cognitive skills.” For Garvin-Doxas et al. (2007), 
“although it seems easy to distinguish between 
rote memorization and higher levels of learning, 
there really is a great deal of any STEM [science, 
technology, engineering and mathematics] 
discipline that requires a certain amount of 
learning vocabulary definitions (much of which 
can be memorized), the ability to correctly label 
(again, something that can be memorized), and lists 
(which can be and usually are memorized).” On 
the other hand, pedagogical practices that stimulate 
repetition and memorization have shown important 
shortcomings. Hardman (2015) states that there 
is “growing recognition of amongst governments 
and development partners of the need to change 
underlying pedagogic practices that lead to the 
transmission of knowledge and rote learning.” 

Regarding rote learning and plagiarism, 
they appear to be linked in some interpretations, 
for example, that consider particular cultural 
features of Confucian cultures (Pennycook 1996). 
Foong and Daniel (2013) state that “in Malaysia, 
the Chinese vernacular schools follow a strict 
Confucian philosophy in the teaching and learning 
process. The teacher talks and the students listen”. 
As explained by Dahlin and Walkins (2000), 
“in the West it is more common to associate 
memorizing with ‘surface’ and understanding with 
‘deep’ approaches to learning.” Yet, some authors 
challenge this view and claim that assumptions 
that rote learning and memorization in Confucian 
cultures equate with superficial understanding 
are stereotypes (Tran 2013, Tan 2015, Wang 
and Greenwood 2015). However, in “Plagiarism 
Plague Hinders China’s Scientific Ambition” (Lim 
2011), the co-author of the report “China: The Life 
Sciences Leader of 2020” says that the Chinese 
have to “lose some of the Confucian obedience of 
the university system, and have more give and take, 
and collaboration and aggressive debate, to move 
molecules forward, to move ideas forward”. 

Agree partially
19,05% (8)

Can’t evaluate
14,29% (6)

Agree
4,76% (2)

Disagree
33,33% (14)

Disagree partially
28,57% (12)

Agree
68,29% (28)

Disagree
4,88% (2)

Partially disagree
4,88% (2)

Partially agree
17,07% (7)

Don’t know
4,88% (2)

Figure 9 - Share of respondents’ level of agreement with the 
assertion Plagiarism practices in high school compromise the 
development of the critical sense of students. 

Figure 8 - Share of respondents’ level of agreement with the 
assertion In Brazil, the pedagogical practices of teachers of 
biology, physics and chemistry stimulate more creativity than 
repetition.
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Although we could say that Brazilian and 
Confucian cultures have distinct legacies when it 
comes to education and learning approaches, Silva 
(2008) points out that 

“historically, from elementary school to 
university, the practice of copying of textual 
productions of others, partially or totally, 
omitting the source has been common. 
Therefore… the school distanced itself from 
the purpose of forming authors… who take 
responsibility for their say/writing...”

Looking at the Brazilian school environment, 
we believe that our small study, in light of the 
literature, is at least intriguing and leads us to 
think that thought-provoking assignments at school 
are not the rule. Indeed, Kemp and Chambers 
(2015) state that “the dual challenges of defining 
curriculum-relevant, scientifically informed goals 
and making these goals realistic and achievable 
within the practical constraints of the school 
day make successful lesson design a non-trivial 
task.” When it comes to science education, these 
challenges are among those for teachers in Brazil. 
Schwartzman and Christophe (2009) have pointed 
out that Brazilian students do not need to be 
encouraged to recognize the importance of science, 
as they naturally value the scientific endeavor and 
are surrounded by its technological products. What 
they need is to understand science for real-world 
situations, and, as many other countries, Brazil 
does not ignore this fact. 

As in many countries, there have been several 
outreach science education activities conducted 
by scientists to stimulate inquiry among students 
in Brazil. Araújo-Jorge et al. (2004) have already 
provided an overview of some of these efforts 
in the biological sciences, for example. Also, a 
National Network for Education and Science has 
promoted opportunities for thousands of students 
and teachers to participate in a scientific education 
program, for many years. This initiative was 

launched about 30 years ago by one of the most 
famous Brazilian scientists, Leopoldo de Meis. 
In 2012, the Network encompassed institutions 
from 13 different Brazilian states (Simões 2012). 
Now, it involves 23 institutions from 15 states. 
Professors and grads offer summer science courses 
for high-school students and teachers from public 
schools, focusing on inquiry-based activities to 
improve science learning and teaching in Brazil 
(Rede Nacional de Educação e Ciência: Novos 
Talentos da Rede Pública 2015). The Hands-on 
project, developed by the Brazilian Academy of 
Sciences, inspired by the Main à La Pâte of the 
French Academy of Sciences, is another important 
initiative (Schwartzman and Christophe 2009).

As we have previously argued, pedagogical 
practices alone would not explain the shortcomings 
in science education in Brazilian schools. We 
need to consider, for instance, data that offer 
some perspective from teachers’ own assessment 
of their attitudes toward teaching and their 
working conditions in Brazil. According to 
“Key Findings from the Teaching and Learning 
International Survey” (TALIS) (OECD 2013b), a 
source of internationally comparable data on the 
learning environment and working conditions 
of schoolteachers, “almost all teachers in Brazil 
completed higher education, but they did not 
necessarily study the content, pedagogy and 
practices for the subjects they teach”. The report 
also shows that “Brazil is among the TALIS 
countries in which teachers spend the most hours 
teaching per week”. 

According to the “Education at a Glance” 
report (OECD 2015b), Brazil needs to go a long 
way before achieving considerable improvements 
in its education system. When it comes to teachers’ 
salaries, for instance, they are among the lowest 
in the world. Additionally, Brazilian teachers 
have to handle a much larger group of students 
per classroom when compared to that of the 
OECD average. That said, doing a good job that 
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can stimulate the creativity of students involves a 
great deal of effort on the part of teachers working 
in Brazil. Yet, despite all hurdles, we believe 
these teachers are partially responsible for two 
interesting findings: (1) Brazil ranks 27, among 

the 60-plus countries listed for the percentage of 
students who report being happy at school. This 
type of data is intriguing as students from good-
performing countries in mathematics, science and 
reading are not necessarily among the happiest in 

Figure 10 - Relative performance in creative problem-solving skills. “Each student’s expected performance is 
estimated, using a regression model, as the predicted performance in problem solving given his or her score in 
mathematics, reading and science. Countries and economies are ranked in descending order of the score-point 
difference between actual and expected performance”. Source: OECD, PISA 2012 Database; Table V.2.6 (OECD 
2014d, e). 

the school environment(OECD 2014c); (2) Also, 
Brazilian students do a little better in creative 
problem-solving skills (Figure 10). The country 
performs above the OECD average, together with 
the United Kingdom, the United States, Japan and 
other countries (OECD 2014d, e).

Given these results, we may guess that coun-
tries with better performance on problem-solving 
skills, as measured by the PISA, are not necessarily 
good at what more conventional questions on sci-
ence, math and reading measure.

According to an OECD (2014c) report, “in 
Australia, Brazil, Italy, Japan, Korea, Macao-
China, Serbia, England (United Kingdom) and the 

United States, students perform significantly better 
in problem solving, on average, than students in 
other countries who show similar performance in 
reading, mathematics and science...”. The report 
adds that “compared to students of similar overall 
performance, students in Brazil, Ireland, Korea and 
the United States perform strongest on interactive 
problems that require students to uncover useful 
information…”. Here, we cannot provide a clear-
cut explanation. Nevertheless, it is worth noting that 
there have been initiatives to foster more sciencing 
and problem-solving activities among Brazilian 
teachers and students, particularly in the last two 
decades (Simões 2012). Yet, they do not allow us 
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to establish a cause-and-effect relationship. Our 
speculation is that social and cultural factors may 
play a role in this particular result (Fleith 2011).

Actually, addressing science much more as a 
verb than a noun at school has been emphasized for 
decades (McNairy 1985). This attitude is consistent 
with the assumption that students can learn science 
while trying to figure out answers for their questions 
at the school environment. This attitude would 
stimulate learners to receive real feedback on their 
ideas and not only have them simply checked 
by the teacher to see whether they correspond to 
what he/she expects to see (Duckworth 2006). 
Accordingly, there seems to be some consensus 
among educators that school performance may be 
improved if students go beyond recalling and/or 
memorizing facts (Mayer 2002, Lujan and DiCarlo 
2006, Duckworth 2006). They should be evaluated 
by their ability to use concepts learned in different 
situations and/or solve problems (Mayer 2002, 
Crowe et al. 2008). 

As for the association between memorization 
and plagiarism in assessments, a link between the 
nature of assessments and the amount of plagiarism 
among a group of higher-education students in 
France has been reported (Glendinning 2013a). 
It was found that “an assessment regime with 
100% examinations would not provide equivalent 
opportunities for students to plagiarise as a 
programme with 100% assessment by coursework”. 
On the other hand, a regime relying mostly on 
examinations may stimulate memorization and rote 
learning (Glendinning 2013a).

Overall, regarding science teaching in high 
school, our results corroborate the idea that students 
should be increasingly motivated to do inquiry-
based activities, solve problems, discriminate 
among ideas, and make choices based on criteria 
and reasoned arguments (Krathwohl 2002, Mayer 
2002, Novak 2003, Pavesi et al. 2008, Lemons and 
Lemons 2013). As already demonstrated in many 
studies (Chinn and Malhotra 2002, Osborne and 

Dillon 2008, Blanchard et al. 2009, Gerard et al. 
2010), science courses should engage students 
in higher-order thinking and avoid “the recall of 
factual information which often leads teachers 
into a pedagogy which emphasizes rote learning.” 
(Osborne and Dillon 2008). 

Currently, further research is underway in our 
group to identify the extent to which pedagogies 
that emphasize such learning outcome may 
stimulate plagiarism among students. So far, our 
results lead us to believe that such pedagogical 
practices may create a vulnerability for educators to 
tackle plagiarism practices at school. For education 
in Brazil, we find that the perceptions of the science 
teachers surveyed are worth considering for at least 
two reasons: (1) Many of these respondents were 
former students trained at major graduate programs 
in the sciences at federal and state universities 
in Brazil – would their views on plagiarism be 
similar to those of colleagues in other public and 
private institutions? (2) These respondents teach 
science at a highly regarded federal school with 
more than 5,000 high-school students enrolled – 
should broader discussions and approaches to 
plagiarism practices have a formative role to play 
in the academic and professional careers of these 
students?

CONCLUSIONS

Notwithstanding the limitations of our study, which 
does not allow us to make general claims, the 
questions we raise might broaden the perspective 
currently taken on plagiarism at school. In light 
of the literature we have drawn upon, the scenario 
we describe might reveal a blind spot in current 
discussions of the problem. This is a reasonable 
claim when we consider that the bulk of the literature 
addressing plagiarism at school is ethics related. 
We believe we need to expand on this approach, 
going beyond academic integrity issues. As we 
have described, plagiarism practices are part of our 
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educational environment. However, gaps remain in 
educators’ and policymakers’ understanding of the 
extent to which the culture of rote learning, or the 
three R´s, may stimulate such practices. 

Here, we have shown that some countries 
in the European Union and the US, for example, 
have demonstrated a pro-active attitude toward 
addressing plagiarism in higher and secondary 
education. These concerns are aligned with 
the development of innovation policies at their 
institutions. Emerging countries such as Brazil, 
which has made great efforts to foster innovation 
and creativity in science and technology, is likely to 
benefit from devoting more attention to plagiarism 
and the reasons underlying this practice at school. 
Particularly for this country, we believe that a more 
comprehensive understanding of the problem at the 
basic education level is timely. 
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