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Even the concept of Responsible Research and Innovation (RRI) has not been clearly explained in the scientific
literature, it is more and more frequent used, being promoted in the European Union policies and programs in
Science and beyond. According to the Horizon 2020 initiative, launched by European Commission in 2014, RRI
underpins several European projects and represents one of the current images of the connection between Science
and Society, in the EU vision. Anyway, one of the targeted issues is related to make a transparent engagement of
all the societal actors in research and innovation aspects, through promoting science education and facilitating the
access to scientific knowledge.

However, at the global level, RRI has implications on designing and implementing research and innovation
policies that lead to: hiring the society in research and innovation; increasing the access to scientific results;
ensuring gender equality in the research area; providing an ethics of researcher / research, and in compliance with
current laws relating to ethics; promoting science education at formal and non-formal levels.

The paper illustrates the feed-back of the teachers who participated to several Workshops dedicated to promote
RRI in Science education, organized in the frame of the European FP7 project entitled: “ENGAGE - Equipping the
Next Generation for Active Engagement in Science Equipping the Next Generation”. The workshops introduced
the concept of RRI and offered a series of teaching materials, as examples of implementing the RRI dimensions in
Science lessons.
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1. Introduction

In the latest period, a big number of papers reported a massive decline of students’ motivation to
learn Science (Gorghiu, & Gorghiu, 2014). A lot of countries tried to make different changes in their
policies and curricula, but also in the ways of teaching used in Science education, in order to increase
the students’ interest for science and technology. Those changes are based on the fact that a good
understanding of science is considered to be a necessary skill for every European citizen (Vassiliou,
2011). Since many European countries were concerned about the sharp decrease of the students’
performances in learning science, as it was emphasized by different international surveys, this
information led to the adoption in 2009 of an EU-wide benchmark which states that “by 2020 the share
of 15-year-olds with insufficient abilities in reading, mathematics and science should be less than 15
%> (ET 2020, 2008).

In order to understand the causes of declining of the students’ interest in learning different sciences,
various reports have been realized to the EU level, that illustrate comparative analysis of approaches to
science teaching in Europe and aim to contribute to a better understanding of those factors. Most of
those reports revealed that it is compulsory to change completely the way of presenting and teaching
the scientific issues in order to make them more attractive in the eyes of young learners.

In the last decades, many studies related to Science education presented different analysis and results
of different changes concerning policies, curricula, content and teaching strategies implemented in
Science lessons. While society faces today big problems concerning huge environmental imbalances
that led to climate changes and unexpected wild phenomena, it is a huge need to have more scientists
prepared to face and solve those massive problems. In this context, questions like “How is it possible to
raise the students’ motivation, to increase their interest in science?”, “Can Science lessons be successful
in reaching all students, as well as educating future scientists?” or “Which are the best ways to promote
Science, with the view to increase the number of students interested by it?” are now posed by the
Science educators from all over the world in their aim to get more learners that will choose a scientific
carrier. Thus, like all over the world, EU Commission establish different policies and established
different frameworks for promoting Science and its connection with the societal problems became main
priorities. Now, the current program that promote “Science with and for Society” is offered by Horizon
2020, but there were also many FP7 (“Science-in-Society”) projects - financed between 2007-2013 by
European Union’s Research and Innovation funding programme - which are still running and aims to

bring Science more near to the students’ concerns (Horizon 2020).

2. Responsible Research and Innovation in Science Education and the ENGAGE Project

Responsible research and innovation (RRI) was established as key action of the “Science with and
for Society” objective (European Union, 2014). This approach was promoted to assess the possibility of
implication of different stakeholders (researchers, teachers, students, citizens, policy makers, business,
third sector organizations etc.) in the research and innovation process, in order to promote a sustainable

development of this area. In fact, RRI is supposed to bring a multi-actor and public engagement in
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research and innovation field, to assure an easier access to scientific results, to promote gender equality
and ethical aspects in the research and innovation content and process, and last, but not least to develop
formal and informal science education (Horizon 2020).

Responsible research and innovation became actually a very important issue to motivate the use of
new technologies for social benefit, to avoid the loss of any technological advance, to decrease the fear
of unintended and irreversible consequences and to prevent disasters or catastrophic effects of scientific
results and technological products (Sutcliffe, 2011).

There were defined six key aspects of RRI (Sutcliffe, 2011): a) Engagement: joint participation of
researchers, industry and civil society in the research and innovation process; b) Gender
equality: unlocking the full potential of society (participation of women, especially); c¢) Science
education: creative education to foster the future needs of society; d) FEthics: including societal
relevance and acceptability of research and innovation outcomes; e) Open access: free, on-line access
to the results of publicly funded research; f) Governance: the responsibility of policy makers to develop
harmonious models for RRI.

Since one of the key activities of RRI is Science education, and RRI is one of the priorities of the
European Commission policy, there are many FP7 projects financed by EU that promote RRI in formal
and informal / non-formal education of Sciences. One of those projects is the ENGAGE project
(“Equipping the Next Generation for Active Engagement in Science Equipping the Next Generation” -
www.engagingscience.eu). This is a 3 years FP7 project that started in January 2014 and has as overall aim
the training of the next generation of students by changing the way of teaching and learning Science
(Petrescu et al., 2015). The main goals of the project are: a) to help teachers to address contemporary
Science issues and applications relevant to students; b) to develop teachers’ beliefs, knowledge and
classroom practice for RRI; ¢) to provide students a strong foundation to engage in Science issues they
will meet during their lives.

A number of fourteen partners from thirteen countries like UK, France, Spain, Germany, Greece,
Norway, Nederland, Romania, Switzerland, Lithuania, Cyprus, Italy and Israel trying to promote - in
the frame of the ENGAGE project - different interactive teaching strategies and modern tools to make
Science lessons more attractive for the young students. All the ENGAGE materials proposed to the
Science teachers start from the Science news appeared in the media and promote different methods to
investigate the reality, connecting also the societal problems with the scientific topics. Thus, the main
issue of the ENGAGE materials is to make students to identify and test alternative solutions for solving
different problems, which allow them to think, talk and make responsible decisions.

In this context, Science teachers has to understand the philosophy of RRI concept, to be capable to
introduce this kind of materials in the regular Science lessons and to promote the RRI dimensions in
teaching a certain scientific topic. Thus, a 3-stages continuous professional development model
(ADOPT-ADAPT-TRANSFORM) was designed to be followed by Science teachers to absorb an
approach like RRI-based teaching (Dwyer et al, 1991), to understand and apply the ENGAGE
philosophy (Fig.1).

In order to help the teachers to pass through the 3-stages CPD model, the project partnership decided

to organize face-to-face workshops and on-line courses. Because the most important think was to
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introduce the RRI concept and explain to the teachers the relation between the RRI key aspects and the
teaching materials designed in the frame of the ENGAGE project, the partnership decided to promote
the 1% stage (ADOPT) through face-to-face workshop and then through a specific on-line course. Since
the 2™ stage of the CPD model (4DAPT) supposed the fact that teachers can includes RRI dimensions
in the teaching process, with less prescriptive support, the project partnership proposed to have only on-
line courses where teachers can learn in their own way and time, and can adapt easy what they learn in
the ADOPT stage in their teaching process. For the 3™ stage (TRANSFORM), due to the reason that
teachers have already learned how to adapt their knowledge and how RRI dimensions can be
implemented on teaching a certain scientific topic, the project partnership decided to offer to them a
platform with an entire palette of helpful materials and models of teaching materials, and teachers can
pick up whatever they need or want to design related to their own curriculum materials that includes

RRI key aspects.

‘ TRANSFORM
‘ADAPT

Teachers pass through
a transitional stage
[} and includes RRI
AD O PT dimensions in
teaching process, with
less prescriptive
support.

Teachers understand
the way of using the
ENGAGE teaching
materials, which
include the RRI-
dimensions.

Fig. 1. Three Stages Transformational CPD Model.

3. Results and Discussions

Like all the ENGAGE partners, Valahia University Targoviste (VUT) team organized face-to-face
workshops with Science teachers (Chemistry, Physics and Biology) from different counties of Romania
(Dambovita, Buzau, Ialomita, Iasi, Suceava) to help teachers to understand what RRI concept consists
of and how the key aspects of this concept can be introduced in Science lessons in order to make them
more attractive for the students. Till present, about 170 in-service Science teachers attended the
workshops organized in Romania. Figure 2 illustrates the participants’ distribution to the different

sessions of the workshop entitled “Ways for the adoption of RRI dimensions in Science teaching”.
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Fig. 2. Distribution of Science Teachers who attended to the face-to-face workshop sessions organized in
Romanian cities.

The target group characteristics are illustrated in figures 3 and 4.

Other Primary
ol

or technical
secondary
school
36%

Fig. 3. Distribution of School Types in which teachers who attended the workshop are working.
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Fig. 4. The experience in school for the participants who attended the workshop sessions.
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A big part of the participants was involved in the on-line courses organized by Valahia University
Targoviste for the first 2 stages of the CPD programme (ADOPT and ADAPT). Since the ENGAGE
project will be finished in March 2017, the activities devoted to the 3" step of the CPD programme
(TRANSFORM) are planned for the period September 2016 - February 2017.

After the workshop sessions, the VUT team was interested to identify the teachers’ perception
concerning the possibility to introduce the RRI dimensions in Science lessons, taking into consideration
the Romanian educational context. Thus, relevant information was collected with the help of a
reflection sheet applied at the end of the workshop. The reflection sheet was divided in two sections,
one focused on the teachers’ perceptions related to what they learned during the workshop and the
second was devoted to capture the teachers’ feedback concerning the effects that workshop will have on
their subsequent teaching activity. In the following paragraphs, a short analysis of the teachers’
feedback is presented. Inside of the reflection sheet, there were introduced items with open-answers,
items with multiple answers, items with five and four pre-coded response options, and items structured
on a five-step Likert scale. Based on this large range of items, the VUT team can obtain important
information concerning the possibility to implement the RRI aspects in Science teaching. The fulfilling
of reflection sheets took place in appropriate conditions of confidentiality and representativeness. The
obtained data were processed by statistical and mathematical analysis corroborated with qualitative
assessment resulting from discussions with teachers.

Figure 5 shows the teachers’ answers to the item “I know the necessary steps to teach socio-

scientific topics effectively”.
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Fig. 5. Teachers’ answers concerning their knowledge concerning the steps to teach socio-scientific topics
effectively.

Having a short view to the previous figure, the teachers claimed they know the needed steps, but the
problem is how many of them really follow those steps in order to make the connection between the
scientific topics and their impact to the societal level.

Considering the fact that during the workshop it was introduced the socio-scientific dilemma as a
teaching method, one of the questions placed in the reflection sheet was: “Did you used before socio-

scientific dilemmas?”. The teachers’ feedback is presented in figure 6.
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Fig. 6. Teachers’ feedback concerning their previous use of socio-scientific dilemma as a teaching method in
Science lessons.
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Taking into consideration the Romanian educational context and the curriculum limitations, most of
the teachers probably used “dilemma” in a scientific and not in a socio-scientific way. The novelty of
the “socio-scientific dilemma” consists of how to connect the scientific news with their impact on the
social and ethical level. In the discussions held between organizers and participants which took place in
the end of each workshop session, we collected the information that most of the teachers connected the
dilemma only with the scientific aspects of the problem and they didn’t reach the social aspects, or
more, the ethical aspects. Most of them claimed the time limitation in order to scroll through the entire
syllabus.

Being asked about the educational outcomes expected to be registered by the students from the
classes where they will apply the knowledge achieved during the workshop, the teachers considered
that those results will be improved very much (38%), much (55%) and moderate (7%). Those teachers’
expectations can be attributed to the development in Educational Sciences in general (curriculum
paradigm, student-centred paradigm etc.) and Science Education in particular (Responsible Research
and Innovation (RRI), Problem Based Learning (PBL), Inquiry Based Science Education (IBSE),
integrated approaches etc.).

Moving to the item focused on identifying the aspects that teachers considered to have the biggest
impact on the students’ learning process, the answers were again split in few directions (Fig. 7). The
teachers’ opinions emphasized that from the perspective of optimizing the teaching approach as a result
of participation to those workshops, the most important aspects were related on how to integrate RRI in
Science teaching, by using dilemma lessons (28.7%) and the collection of the ENGAGE curriculum
materials given as examples to integrate RRI aspects in the Science lessons (24.6%). The teachers

appreciated that curriculum materials represent good examples for connecting the theory with practice
(16.4%).
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Fig. 7. Teachers’ feedback concerning the most important aspects acquired during the workshop.

4. Conclusions

The results obtained at the end of different editions of the ENGAGE workshop, correlated with data
gathered through discussions with teachers involved in those activities organized in the frame of the
ENGAGE project, led to the idea that in order to implement the RRI key aspects in Science lessons and
to form the investigative, resolutive or decision-making skills to the Romanian students, a deep process
of reform have to take place in the national curriculum for Chemistry, Physics and Biology. This
process has to involve all the basic components: objectives, outcomes, content, teaching methodologies,
evaluation and training time.

The Romanian teachers’ feedback demonstrates that most of the Science teachers recognize the need
and claim for a real reform in the teaching process of scientific disciplines, in accordance with the
European Community policies and having in view the new type of responsible citizens that must

graduate the studies in this period.
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