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Abstract
This presented research has been developed in Curitiba, Brazil at Pontificia Universidade Catolica do Parana—PUCPR and has organized exhibition by the research
group Pedagogical Practice on Teaching and Learning with Educational Technologies—PRAPETEC. This group has partnership with Engage Project that implements
practices of Responsible Research and Innovation (RRI), equipping the next generation to participate in scientific issues to change how science is taught. In this context,
the question to this investigation was as follows: how to explore the issues related to
agricultural biodiversity, specifically to GM products in order to promote RRI? The
subject of this study was to promote RRI practice on agricultural biodiversity, emphasis on GM products, in order to disseminate questions directed to this issue,
through Facebook social network. This practice has national and international repercussions, with a range of diverse audience participation, involving teachers, students and in general the community from Brazil and other countries. The results
show that there is still much to learn about GM products, particularly regards on the
identification of these foods, which are genetically modified.
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1. Introduction
At the end of the last century, the European Union created the European Group on
Ethics in Sciences and New Technologies—EGE, in order to make recommendations
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on the need to consider ethical aspects in technology promotion policies. Recently, the
European Commission sought to promote a Responsible Research and Innovation policy, which was linked to the Horizon 2020 program, with the intention of promoting
the integration of ethical and social impacts of research on their evaluating processes
(Brennan, 2014).
The European Commission introduced the concept of RRI on the last decade to
highlight the transparent, interactive and innovative collaboratively process. Thus, according to the European Commission, the RRI is the key action of science and society.
This concept is developed within a European Union project called ENGAGE—Equipping the Next Generation for Responsible Research and Innovation and focuses on a
methodology based on research.
RRI for the society actors should share their opinions about an innovative product or
a new method always using such views on information and ethics. It is worth emphasizing the importance of discussing and evaluating the possible risks and potential
benefits inherent in all scientific development process (Sutcliffe, 2011; EC, 2012). To
this end, the RRI approach provides the involvement of all, through the discussion of
main issues as such: “Why?” “For what purpose and goals?” “Are these desirable?”
“What are the motivations?” “Who could benefit and how?” “Who may or not benefit?”
(Owen, 2015).
Therefore, scientists and laymen should reflect together about the applications and
implications of innovation for society and this process should be inclusive, interactive,
anticipatory and transparent, based on social needs, expectations and ethical values to
better align the results of innovation (Okada et al., 2016).
In this sense, the RRI is another step towards what was considered already for decades by the European Union as a process of outmost importance, “now with the explicit
intention to move from a more abstract or declaratory phase to another more functional and operative” (Boyd, 2014: p. 52). As a result, these referrals has established the
need for a differentiated educational process for the next generation in order to ensure
scientific literacy and RRI, aiming as public engagement on scientific processes and decisions to innovation (Ratcliffe & Grace, 2003; Ryan, 2015).

2. Responsible Research and Innovation: The Inclusion of
Citizens in the Digital Age
The RRI approach implies that social actors work together throughout the process of
investigative and innovation in order to align the procedures and their results to the
values, needs and expectations of the society (European Commission, 2012).
It is then, an inclusive approach to ensure that social actors can understand the risks
and benefits of scientific progress and make responsible decisions (Von Schomberg,
2013). Similarly, the RRI believes that the technology and the progress of science are the
basis for a better future. However, innovations must be carefully planned to meet the
needs of society in accordance with social values in order to maximize the benefits and
reduce any harmful impact (Sutcliffe, 2011).
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One of the European Union projects that promote RRI actions is the ENGAGE. This
project aims to spread the teaching and learning through RRI, connecting science and
technology with educational materials (Sherborne et al., 2014).
The curriculum developed by ENGAGE involving RRI provides a framework that
integrates four areas of knowledge of science and society: technology impact, big science, values thinking and science media. Moreover, this curriculum is based on ten
scientific research skills to RRI, in order to provide students with the active engagement
in contemporary science. These skills are interrogating sources, using ethics, examine
consequences, estimate risks, analysing patterns, criticizing complaints, justify opinions, communicate ideas, prepare questions and draw conclusions (Okada et al., 2015).
One way to develop these skills and promote RRI practices is using social networks.
According to Moreira and Januário (2014: p. 74), “social networks are collective and
collaborative spaces of communication and exchange of information”. “These networks
can facilitate the creation and development of practice or learning communities there is
an explicit educational intentionality”.
Thus, social networks like Facebook, for example, represent an important alternative
to learning and may involve cultural, intellectual, social aspects, among many, that can
positively influence society.

3. Facebook: Alternative Network Knowledge Amplification
Social networks clearly reflect some of the aspects of transformation that permeate the
contemporary science. These networks have revolutionized the ways in which people
interact with the world. With social networking knowledge is democratized, breaking
the barriers of information and consequently of knowledge.
One of the most popular social networks in Brazil is Facebook, a communication
channel that allows the virtual contact between people and gradually gained sympathy
and preference of many Internet users. Through this network it is very easy to establish
contacts, acquire knowledge and generate discussions on various issues due to the centralization of information that the network offers a same space.
Facebook has a variety of tools that satisfy various areas of interest and through this
channel any citizen can enter the digital era. With its breadth and diversity, social networks can extend their possibilities of study and research and contribute to the amplifying the knowledge of any citizen. Couto (2014, p. 53), describing about social networks, highlights three verbs: to participate, collaborate and share. These verbs “translate the frequent actions, behaviours of thousands of people who not only create networks and affinities, more continuous channels of solidarity, as a network access means
access to each other”, whether participating, collaborating or sharing.
This knowledge can be produced and shared interactively and collaboratively. Moreover, this way of communication “enables collaborative learning, dialogue, social negotiation and collective construction of knowledge” (Allegretti et al., 2012: p. 56).
Through the Facebook users can learn from each other, exchange ideas and knowledge. This virtual space, in addition to contribute for a strong interaction between sub2143
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jects, enables the sharing of experience and research, allowing citizens to reflect about
several issues and the formation of ideas and opinions. However, it is important that
the shared investigations are conducted responsibly; it is necessary that before sharing
any information, the user has sourced the subject so that the reports are legitimate and
thus enable sourced production of knowledge.

4. Methodology
In this item, we point out the methodological course of the investigation, first presenting the exhibition: Agrobiodiversity, bringing in sequence the research approach, data
collection and data analysis.
The question that gave rise to this text was as follows: how to explore the issues related to biodiversity, specifically to GM products, in order to promote Responsible Research and Innovation? Based on this question, we move on to the explanation of the
organization and development exposure.

5. Exhibition about Agrobiodiversity and Community
This research was conducted in PUCPR through an exposition entitled Agrobiodiversity, organized by PRAPETEC research group, which is integrated by masters, doctoral,
faculty members, and PIBIC fellows. This research group participates on the ENGAGE
project, part of science on the European Union and aims to promote Responsible Research and Innovation in order to prepare citizens for make conscious decisions.
As the actions for RRI promotion should be through science with and for society, with
public engagement, open access, gender, ethics and scientifically education, PRAPETEC
research group promoted an exposition with the aim of promoting a practice of RRI
about biodiversity, emphasizing on GM products, in order to disseminate questions directed to this issue, through Facebook social network. This exposition took place in the
period 9 - 13 November of 2015, at the first moment, and was extended for another
week as a request of the public involved.
Diverse researchers participated in this study, starting with the members of the
PRAPETEC group and extending to the community, which eventually involved people
from Brazil, the United Kingdom, Portugal, among others.
In order to organize the exposition, the following questions were selected: Do you
know which symbol identifies GM foods? Would you eat a GM food? You believe to be
possible to eliminate pesticides from food? To use or not GM fruit on vegetable juices?
What are the community strategies to increase productivity, food security and economic funds? Would you buy GM cereal? Do you believe that you consuming GM
foods without knowing it?
These questions were distributed by the exposition panel along with illustrative images, to instigate people’s curiosity towards GM products. The images were made by a
participant PRAPETEC research group. Figure 1 shows some of the questions displayed on the panel.
These questions led to the academic community of the university leading them to
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investigate more about the exposition theme. However, to disseminate and involve a
larger community around the exposition theme, causing new investigative Facebook
page was created, shown in Figure 2.
The creation of this page led many students and teachers as well as others in the
community, to visit the exposition and post images and videos containing many reflections on the questions. In addition to visiting the exposition and publish their investigations on the Facebook page, some teachers developed the theme agrobiodiversity on
classroom, involving their students in exposed questions. Figure 3 shows some works
created by high school students, mediated by one of the PRAPETEC teacher.
A remarkable fact on this exposition was to creation of a group of students of the
Digital Design PUCPR course, which that produced a series of illustrated GM that

Figure 1. Part of agrobiodiversity exhibition and community.

Figure 2. Home and community agrobiodiversity Facebook.
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called much attention of visitors. This produced material was published on Facebook
and further enriched the page, shown in Figure 4.
It is emphasized that this exposition was extended for another week at the request of
the academicals community and the general public, because the spread of publications
posted on Facebook, many participants were interested on visiting.

6. Methods
The research here presented is of an exploratory nature, as through the Agrobiodiversity exposition was revolving this theme, especially GM Food products. Exploratory research “is characterized by the development and by clarifying ideas, in order to offer a
panoramic view, a first approach to a particular phenomenon that is underexplored”
(Gonsalves, 2003: p. 65).
The means of communication, research and knowledge shared by social network
Facebook, in whose purpose was to further engage of student community and the general population. With the use of a page created on Facebook was possible to involve a

Figure 3. Work on exhibition—high school students in the city of Curitiba/PR.

Figure 4. GM food illustrated most likes on Facebook page of the design students-PUCPR.
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wider audience and the questions allowed as a wider exploration of the exposition
theme.
As the nature of the research we choose mixed methods of qualitative and quantitative research. Creswell (2013: p. 34) points out “the complexity of our research problems requires answers that are beyond simple numbers in a quantitative sense or words
in a qualitative sense”. It is understood that “a combination of the two forms of data
provides most comprehensive analysis of the problems”. So, the data in this research
were collected using two instruments. First, through the page created on Facebook to
explore the exposition theme, computing statistics, namely, gender and country of the
subjects who participated in this thematic exploration; number of people who enjoyed
and posted on the page (photos and videos), characteristic of quantitative analysis; and
second, the content of postings on videos containing reflections on the theme of the
exposition, which is peculiar in qualitative research.

7. Results and Discussion
According to the analysis of data generated by Facebook, we found that 340 people
liked the page, 75% women and 25% men, involving different age groups. However,
most of these that liked the page aged 45 - 54 years old, as in Figure 5.
Regarding the country of the research participants, based on the Facebook report,
314 are from Brazil (Curitiba, Colombo, Sao Paulo, Pinhais, Praia Grande, among others); 10 Portugal; 2 Ecuador; 2 Spain; 1 Luxembourg, 1 the United Kingdom and one of
the United States of America.
Of these publications in photo format, the most viewed was referred to students of
various PUCPR courses, who attended a class on GM food, with vocabularies flagged in
LIBRAS (Brazilian Sign Language) and developed text about the theme. This post was
from a researcher teacher PRAPETEC group and reached the number of 163 visitors
and had 12 post clicks, shown in Figure 6.
As for publications in videos, we found that there were eight posts. Of these, the most
Liked was the video that described the exposition in parts, showing the images and
questions scheduled for the exposition. This video got 206 views, which are shown in
Figure 7.
As for the considerations made by the participants on the GM issue, through videos

Figure 5. Profile of people who likes the exposure on Facebook page.
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Figure 6. Most viewed post on Facebook page.

Figure 7. Most viewed video on Facebook page.

defined by characterizing them in: participant one (P1), participant two (P2), participant three (P3) and so on. In addition, they were included only the videos that brought
reflections on the exposition theme.
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Thus, the first participant who posted video was in charge of taking the pictures for
the exposition. The testimony that participant was interesting, because he said:
It was a different experience. I think almost everything is modify but the problem is
that no identification as to whether or not GM food. My work was difficult, because I
had to do more research about the subject (P1).
Two videos were posted with answers to the question that asked if the person would
eat or not a GM food without knowing it, the answers revealed a lack of knowledge on
the subject, because the participants responded as follows:
I would not want to eat GM food, but would not know how to identify than, because
some packages do not bring identification, in doubt we would eat than (P10).
I would eat a GM food, because I would not know how to identify it (P2).
The question about community strategies to increase productivity, food security and
economic revenue was answered by two participants. Their responses showed awareness of the need to educate the population on the issues of GM food. His reflections
were as follows:
First, I think we need to educate the public to know what GM Food is, because they
are packages that do not have the symbol. I think we need to get strategies together (P9).
For me this was a great opportunity because I did not know what the symbol of GM
was. It is very important this initiative and the use of virtual resources so that people
can have a healthier life (P11).
Another participant chose to answer on video the question asking if it is possible to
eliminate pesticides from food. The answer was conscious and at the end of the video,
this person left a homemade recipe to help eliminate pesticides from food. Thus, in response she said:
I think that you cannot eliminate 100% of the pesticides in food, but it is important
to reduce to the maximum, washing these foods in abundance and also not use soap not
to add more chemicals to food. So the solution is to wash in abundance (P3).
The comments made from the participants abovementioned, it was realized that the
most interesting point in this exposition was the fact that people do not have knowledge about the GM food. First, because some do not know to identify the subject and
secondly, because some packages do not bring explicit GM symbol (T).

8. Conclusions
This research has brought important contributions to the participating public, as provided moments of intense research on agricultural biodiversity, especially regarding issues involving the GM products. To answer the proposed research problem conducting
a lot of research responsibly was necessary because the participants should publish on
the social network Facebook their thoughts and investigations. So not to post missing
information, participants had to actually seek reliable sources to maintain responsible
proposal RRI practices.
For the majority of the participants, it was an innovative and learning practice. First,
because there was a contribution of many teachers, especially PRAPETEC group, to
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work on classroom exposition of the theme, diversified ways and modern strategies.
Secondly, because, through the work done in class and posted on Facebook, students,
teachers and the community could make questions and conclusions about the use of
GM Food products.
We conclude that this practice, which involved the issue of genetically modified
products, may represent a more conscious and collaborative process of teaching and
learning, allowing the inclusion of various actors and promoting a link between society
and science.
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