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1. The SciFUN project: brief presentation
Many countries have seen declining numbers of students choosing to pursue the study of
physical sciences, engineering and mathematics at university, while the percentage of Science
& Technology graduates has fallen in several EU countries. The consequence is that the supply
of scientists to sustain knowledge economies, which are heavily dependent on science and
technology, is perceived as a significant problem. The report “Science Education in Europe:
Critical Reflections and Recommendations” speaks to the need for “innovative curricula and
ways of organizing the teaching of science that address the issue of low student motivation”
(p. 8). In spite of this pressing need, research findings in the area of science education show a
number of problematic issues: i) negative attitudes, low self-efficacy, and declining interest
about science and relevant subjects ii) low achievement in international surveys on science
literacy in numerous EU countries; iii) inadequate and stereotypic conceptions about science
and scientists and iv) gender, race, and socio-economic status differences. In a report released
in 2012, the Eurydice network asserts that much more needs to be done to help schools tackle
low achievement in mathematics and science.
The Council of the European Union points towards the right direction, through one of five
benchmarks included in the strategic framework ET 2020: “By 2020, the share of low-achieving
15-year-olds in reading, mathematics and science should be less than 15%.” In the same
document, Strategic Objective 2 states that greater attention needs to be paid to “making
mathematics, science and technology more attractive, and that more efforts should be made”
in order “to ensure high quality teaching, to provide adequate initial teacher education,
continuous professional development for teachers and trainers” and “to strengthen science
teaching.” With nations around the world struggling to develop roadmaps towards long-term
economic prosperity, science education is once again in the policy spotlight. According to the
policy document Science Education in Europe: National Policies, Practices and Research,
international student achievement studies demonstrate a clear link between enjoyment of
learning science and science achievement. PISA 2012 showed that students’ belief in whether
they could handle tasks effectively and overcome difficulties (self-efficacy in science) was
particularly closely related to performance. TIMSS reports a link between the level of selfconfidence in learning science and achievement in the subject and results seem to suggest
that attitudes towards science differ between grades and different science subjects, however,
one thing is clear: young people have generally negative attitudes towards science and low
interest in choosing science careers.
The purpose of the SciFUN project is to address the aforementioned problem. Built upon
literature in the area of urban science education, educational technology, comics in education,
learning design research, this project proposes that an approach to enhancing student interest
for science can be conceptualized through the design of science curriculum materials that
focus on making learning science fun, by supporting personalized, meaningful, situated, and
contextual learning. The proposed project builds upon pedagogical approaches, which have
the potential to promote engagement in science through a conceptualization of science-as-
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practice over science-as-learning, which takes place in a variety of formal and informal
learning contexts and incorporates fun and motivating activities.
The aim of the project is to address the challenge of engagement in science as described in
through an innovative approach to science teaching and learning and make learning science
Fun and Relevant to students’ contexts. The project aims to increase pupils’ motivation and
achievement in science and other subjects and to prepare European educators to better
engage pupils in science education.
The specific objectives are:
1. To provide educators with analytical information regarding acclaimed international and
European best practices in science teaching and learning, integrating informal and authentic
learning, outdoor activities, and collaboration with scientists.
2. To support educators in utilizing social media, mobile devices, comics, digital storytelling,
multimedia, and Web 2.0 technologies to engage students in science education.
3. To design sample cross-curricular teaching units enriched with digital tools that may
function as models for building new teaching units.
4. To develop and disseminate the “Making Learning Science Fun” Toolkit and relevant
resources to European educators.
The above objectives will be served by the creation and implementation of Teacher Training
Modules and the wide dissemination of the “Making Learning Science Fun Toolkit” and will
have a positive impact on education in Europe.
The methodology and project activities are:
1. State of the art research report on Science Education that will be developed through a
research on science education and a focus group in order to identify the specific needs of
students and their educators and therefore to present recommendations that will be useful
for subsequent project outputs and activities.
2. Report with collection of Best Practices for making learning science education fun through
a thoroughly review of past programmes and research reports.
3. Guidelines and ideas for designing learning activities, that will be developed through a
literature review and a focus group with stakeholders in order to assure that the educational
content is relevant to the needs and settings of the target group.
4. Recommendations for utilizing comics, mobile devices, digital storytelling, and social media
that will be developed through a review of relevant projects.
5. Sample Cross-Curricular Units that will be developed through curriculum review in each
country and design of units that can incorporate in the curriculum of country partners.
6. “Making Learning Science Fun Toolkit” that will be developed based on the aforementioned
activities. The Toolkit will be localization based on each partner countries needs and context.
7. Development of curricula and training material for Teachers Professional Development
8. E-services and e-learning platform that will support the wide dissemination and project
results exploitation.
5
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9. Pilots and case studies that will be conducted in each country partner.
10. National dissemination seminars in each partner country and a European conference
organised at the end of the project, which will support project dissemination and exploitation
of its outputs and results.

2. O4: Recommendations for utilising comics,
mobile devices, digital storytelling, and social
media
The intellectual output no. 4 (O4) has the title “Recommendations for utilising comics, mobile
devices, digital storytelling, and social media” and it will be implemented between the months
6 and 12 of the project lifetime (01.06 – 31.12.2016).
During this activity the Consortium will collect information and will put together a short guide,
explaining how educators may capitalize on the affordances offered by mobile devices,
comics, social media, multimedia, and Web 2.0 technologies, in order to effectively engage
students in science education. The need analysis and data that collected from Focus Group
IO1 will be used for developing the recommendations. The results of this output will be
implemented at the Making Learning Science Fun Toolkit.
The O4 will be broken down in the following steps/activities:
1. Review relevant projects: Based on activity leader guidelines, partners will review past
programs in order to identify recommendations for utilizing comics, mobile devices, digital
storytelling, and social media that have already been used successfully.
2. Compile collected material: The material that will be identified will be integrated at the
Making Learning Science Fun Toolkit. A pool of ideas of interactive technology media like
comics, mobile devices, digital storytelling, and social media will be created and will be
available for teachers and educators to use

3. Methodology
The research for the Output 4 has constituted a desk-based one in order to review relevant
projects and compile all the collected material to present all ideas. Research required a
Literature Review in order to identify recommendations for utilizing comics, mobile devices,
digital storytelling, and social media. The research was based on specific research tools (a
template) to collect and present useful findings from reviewing relevant projects.
All research findings were analysed and interpreted by each partner and the results were
presented by using the template in Annex 2, which constituted the National Report of O4 for
each partner country.
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Based on the National Reports, CARDET compiled this Transnational Report “O4:
Recommendations for utilising comics, mobile devices, digital storytelling, and social media”.

4. Best practices of Romania (UPIT and GIE)
The Romanian partners (UPIT and GIE) have identified 10 recommendations for utilising ICT
tools effectively in the classroom in order to make science education more engaging and
interesting for students. Their recommendations included the use of eTools and digital
resources, inquiry-based activities, online labs, scenarios that are relevant to students,
suggestions of employing specific tools (such as Ariane 5), activities that require the synthesis
of the acquired knowledge, learning by doing, computer-based activities, simulations, use of
mobile devices and comics, applications, video tutorials, online platforms, evaluation
methods, Open Educational Resources and e-learning. Their recommendations are outlined
below.

Recommendations
Recommendation 1
From the Inspiring Science Education project (http://www.inspiring-scienceeducation.net/project),
the
teachers
can
use
the
ISE
eLearning
tool
(http://portal.opendiscoveryspace.eu/repository-tool). This is a digital repository tool
providing resources that can be used by students and teachers in order to take science
teaching beyond the classroom. Students will be inspired to use eTools and digital resources
to learn Science, Technology, Engineering and Maths (STEM related subjects) in a practical,
competitive and exciting way, giving them the opportunity to collaborate with each other
(inside or outside of the classroom) or with others outside of the class. Thus, the students
themselves can be involved in scientific research activities. The teachers can find here the
subject domain(s), the age range of the pupils for which the digital tools are recommended, a
description of the teaching aims and objectives, the duration of the lesson, the pedagogical
context and a description of the technical requirements. When designing a lesson, teachers
should include the use of online labs and relevant scenarios for their classes. They are useful
because they involve the students actively in the learning process, stimulating their creativity,
imagination and, the most important thing, their curiosity. The theoretical information should
be gathered through practical activities. Online labs are more accessible in the new era of
technology than any other traditional labs. Then, for each provided example, the virtual reality
tools can be directly accessed through the website. With the tool named Ariane 5, teachers
can
develop
an
activity
entitled
“Explore
the
Universe”
and
illustrate the Solar System and the Extrasolar Objects. Teachers may ask the pupils to design
their own map of the Solar System, adding information about their favourite and most
fascinating element.
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Recommendation 2
The MASCIL (Mathematics And Science for Life!) project encourages students to engage
themselves with scientific activities. These self-engaging activities should lead to a less guided
situation in which students design their own learning experiences by exploring, collaborating
and interacting with other students and teachers. Exploring is the essence of inquiry learning,
where students develop their research question and hypothesis in order to engage in handson activities, which are aligned with exploration.
Computer activities and simulations enhance inquiry-based learning, during which students
actively discover information by allowing scientific discovery in a realistic setting. The site of
the project offers tasks designed especially for students (http://www.mascilproject.eu/students/student-tasks), encouraging them to use the mobile devices and the
comics. One quite engaging activity is Inventing Smartphone Apps, where all the instructions
are provided.
The project also provides a platform for teachers available on: http://teachercommunication.mascil-project.eu, promoting a widespread use of inquiry-based science
teaching (IBST) in primary and secondary schools. Its major innovation is to connect IBST in
school with the working life, making science more meaningful for young European students
and motivating their interest in pursuing careers related to science and technology.
The project offers a wide range of “classroom material”, very well organized on disciplines
(biology, physics, chemistry, Mathematics, interdisciplinary), age (9-17), type (module, video)
and duration (10 minutes – over 100 minutes).

Recommendation 3
The platform Virtual Cooperative Space, the main outcome of the VccSSe - Virtual Community
Collaborating Space for Science Education project (http://www.vccsse.ssai.valahia.ro/),
encourages and recommends that in-service teachers should use and apply the developed
teaching methodologies and pedagogical strategies to the teaching process and share them
in an easy-accessed learning environment, offering them a particular technology basis for
Virtual Instruments.
The platform offers very important materials: the Virtual Instrumentation E-Space (for the
disciplines of mathematics, physics, chemistry and digital electronics); Training Modules and
Training Materials, translated and adapted in Romanian, Spanish, Polish, Finnish and Greek
on a Moodle Platform; a Database for Virtual Experiments (Teachers' Products Matrix)
including 218 experiments and a Virtual Experiments Exhibition (Video Tutorials).
Students may be engaged in designing virtual experiments and in organising an exhibition,
such
as
the
one
presented
through
the
present
project
(http://www.vccsse.ssai.valahia.ro/main/exhibition?lang=en). Organising a competition in
relation to the experiments is desirable, as an informal evaluation method. In this way, the
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students are quite motivated to access innovative subjects for their experiments, and design
them in a unique way.

Recommendation 4
The project MUST (Maths Understanding with help of Science and Technology) encourages
the increase of the quality and relevance of learning by introducing teachers to innovative
teaching pedagogies and tools (Moodle), the development of ICT-based approaches to STEM
curriculum, including the use of OER (Open Educational Resources) and the improvement of
language competences (CLIL). It also promotes the increase of the educators’ impact in a
European dimension in relation to helping educators to become capable of using technology
effectively and sharing examples of good practices through teacher and school networks.
Global warming and climate change are problems that people are facing nowadays. An entire
course about this subject is provided on the Moodle platform. Apart from providing
information adapted to a wide range of subjects, the Moodle platform functions as an
application, which may be used by teachers to design their own lessons and share them
among an enormous community.

Recommendation 5
The Goerudio project recommends the Goerudio Portal, which provides access to:
- Science Teachers’ experiences, which may serve as a source of inspiration and as good
practice examples;
- Students’ experiences;
-Reviews of relevant initiatives in the field of science teaching
-Educational products designed by the teachers involved in the project in cooperation with
their students.
The teaching resources use the mobile technologies and the internet for exploring scientific
subjects, e.g.:
Periodic table of chemical elements (http://goerudio.pixelonline.org/data/edproducts/67_Educational%20product%20-%20Periodical%20table.pdf);
Structure
of
the
atom
(http://goerudio.pixelonline.org/data/edproducts/135_1modelosreyes.pdf).
Using
the
following
worksheet:
http://goerudio.pixelonline.org/data/edproducts/16_Students%20worksheetDescription%20of%20the%20model.pdf, students may be encouraged to think about
different comparisons, regarding a wide range of scientific themes or phenomena. The solar
eclipse may be a proper and interesting subject.
The project also highlights the importance of providing access to the students and teachers’
achievements. Apart from the portal designed in this project, we should take into
consideration that social media and the Internet should become a way of sharing knowledge,
discoveries, materials, experiments and results, not only among the students, but also among
the educators. All practical activities, such as experiments, applications, research tasks, which
are employed during Science Education classes, should be shared at the school level, and be
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available on a digital platform, where everyone has access to. Moreover, feedback is desirable,
in order to appreciate the students’ work and encourage them to realize more and more such
activities. These modern channels are the perfect way to promote students’ activities,
encourage other students to do the same by providing them with a positive example.

Recommendation 6
To help pupils understand “the changes caused by human activity to the natural world and of
our responsibility as individual citizens”, teachers should be able to convey “an understanding
of the fundamental concepts of science and an interest in sustainable development, which
have become keys towards an active and responsible citizenship.”
The SUSTAIN project encourages the exploration of ways to which IBSE can contribute in the
development of ESD: connecting teachers and pupils with real life and contemporary science;
introducing topical issues related to science and technology as they are debated in society;
applying inquiry skills to issues of sustainability; opening the schools to the great diversity of
ESD actors.
The project recommends in its outcomes the use of comics to explain to the pupils what
Sustainable Development and Education for Sustainable Development are (e.g., Food in ESD).
Based on the Food in ESD Handbook, students may design presentations about Honey. The
teacher should then organise a competition for the students, during which they form different
groups and choose among different kinds of honey. Following this, they should design an
interactive map containing a relevant comparison to them. At the end of the class, the
students are asked to think about ways of encouraging people to produce and consume honey
of the highest quality.
The main sources for the information presented hereby is http://www.sustain-europe.eu/a and
http://www.fondationlamap.org/sites/default/files/upload/media/minisites/sustain/Food_in_ESD_H
andbook.pdf

Recommendation 7
The
Supercomet2:
Superconductivity
Multimedia
Educational
Tool
(http://online.supercomet.no) project proposed important improvements for teaching
science education). The project improved the materials of the SUPERCOMET project and
developed more content for the computer-based applications, teacher’s guide and a teacher’s
seminar. Also, new materials to supplement the existing ones are provided (hands-on
experimental kits with explanations, new modules about superconductivity). It provided a
positive contribution to Physics Education in Europe with materials and activities that were
used during the project and marketed immediately after the project’s completion. It increased
the competence of European Physics teachers in relation to contemporary Physics and
modern pedagogical methods.
The project recommends the Online Learning Application (http://online.supercomet.no),
which was developed in SUPERCOMET and SUPERCOMET 2, containing a number of different
modules that cover the topics of electromagnetism and superconductivity. The modules are
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available in several languages. The texts, animations, photos and videos are accompanied by
a glossary of Physics terms and FAQ (frequently asked questions). The “Search” option finds
relevant materials, and users can also report any bugs or request updates through a contextbased feedback form.
For example, when teaching Superconductivity during a Physics lesson, teachers should use
the platform to explain the phenomenon in an interactive way. The main questions used in
order to design the portal (What is the science behind superconductivity?, What is
superconductivity good for?, What is superconductivity?, Can we work with superconductors
in school?, Who are the people behind superconductors?, What are superconductors made
of?, How does superconductivity work?) may be asked to the students in order to stimulate
their attention and increase their interest. Following this, based on the presentation of each
answer to the relevant questions, students may formulate the theory by focusing on the
main points. In order to provide feedback, teachers may ask them to design a practical
activity based on superconductivity.

Recommendation 8
The Inquiry-based science education for primary and secondary school – Discover! project
encourages and recommends e-learning by providing training courses on IBSE (Inquiry-based
science education and inquiry-based science teaching; Science in School); training courses for
science teaching in elementary school (physics and biology, e.g., Light and Color; Electricity);
educational materials as teleconference archives; teachers’ projects in sciences:
http://education.inflpr.ro/ro/DescoperaExpVernierSc195.htm; competitions and activities for
students: visits to the National Institute for Laser, Plasma and Radiation Physics, Science Fairs,
exhibitions with students experiments and Festivals of Science and Technology.
The competitive side of teaching Science should be exploited. It engages students in many
interesting activities, stimulating their interest and motivation. For example, there may be a
competition based on certain applications that students use in the online labs or while
working with simulations, as a practical part of the lesson. One subject may be the following:
“How to live on another planet?” The students’ progress and results are recorded in an online
portfolio, which may be accessed by everyone in the school. The students promote their
discoveries using the social media and special forums designed at a school level. They may
receive a score by their classmates, schoolmates, teachers and parents. Consequently, the
whole school community is involved in the competition, on the one hand as a competitor, and
on the other hand as an evaluator. This kind of competition may be extended at a regional or
national level, following topics of interest such as: using the chemical substances for the
housework, protect the environment, your city, your friend, etc.
* The main sources for the information presented hereby are:
http://education.inflpr.ro/ro/DescoperaActivitatiElevi.htm,
http://education.inflpr.ro/ro/DescoperaExpVernierSc195.htm
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Recommendation 9
The Hands-on Science project recommends the Hands-on Science Network, which promotes
the development and the improvement of science education and scientific literacy by an
extended use of investigative hands-on experiments based learning of Science and its
applications. This open web based network is also a helpful forum for sharing ideas and
diffusion of the teachers’ work. It can be used by all the school teachers, educators, parents,
Head Teachers and stakeholders to help developing local, national, European and
International Science Education and STEM policies.
Simulations and animations using embedded Java applets have greatly increased the
scientific use of the Internet. Nevertheless, the internet can have a greater impact on science.
Although not perceived as a way to interact with remote equipment, the Internet is well suited
to such an application.
The book “45 Activities Based on Investigation” is a good educational material, for both
students and teachers. One useful activity is the “Human Body Secrets”. The use of different
exploratory tools could be very beneficial for students, such as the chronometer and medical
devices. The students are asked to answer a series of questions based on the use of those
tools, such as questions about the heart activity. The same questions may be used in order to
analyse the body’s reactions when an intense physical activity takes place. The results may be
compared and be used as a follow-up activity. Furthermore, students should provide people
with recommendations in order to be involved with healthy physical activities.
* The main source for the information presented hereby is http://www.hsci.info/about.php?sec=5

Recommendation 10
The i-BEST: Inquiry-Based Education in Science and Technology project encourages and
recommends a participatory science teaching model, based on Inquiry-Based Science
Education (IBSE) and on project-based learning (PBL). Pupils gain knowledge and skills by
working for an extended period of time to investigate and respond to an authentic, engaging
and complex question, problem or challenge. Classroom materials and resources (lessons, kits,
educational movies, etc.), which aim to develop the children’s creativity and their ITC skills,
are available in Romanian on the i-BEST collaborative platform and on the TeachScience
educational platform.
In order to understand how a thermometer works, students should practically design a
thermometer along with their teacher. On the portal of the project, students may find the
complete information. As a follow-up activity, students should test the thermometer, using
two glasses: one containing boiled water and one filled with ice and water. The entire process
may be recorded, the students writing down the difficulties they encountered. They should
then make a list with different situations where they may apply this kind of practical skills. In
the following classes, the teacher should design other activities, related to the students’ list.
Aiming directly at the educational process, the pupils’ general skills and competences are
developed by exploring the natural world, by understanding the phenomena, by analyzing
some situations, by making the synthesis and the interpretation of the obtained data, etc.
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In this way, students do not only gather information, but also they develop their practical
skills, which will definitely be useful in the future. By solving different daily life problems,
students will develop their analytical thinking and be able to provide solutions to different
issues.
* The main sources for the information presented hereby are http://education.inflpr.ro/ro/IBEST.htm,
http://89.34.160.17/ibest and http://89.34.160.17/teachscience

5. Best practices of Ireland (LMETB)
The Irish team has found some very interesting European projects to conduct a research and
identify useful recommendations that will contribute in the development of the SciFun
innovative toolkit. The most important recommendations for creating the toolkit were to
include activities that promote active and collaborative learning, the inquiry-based learning,
to employ science fiction in the science lessons, to organize Sci-fest competitions and
exhibitions, to use new technologies, mobile devices, to go on field trips and to relate science
to real life.

Recommendations
Recommendation 1
Active Learning is generally defined as any instructional method that engages students in the
learning process. Active learning requires students to do meaningful learning activities and
think about what they are doing (meta-cognition) as individuals; pairs or structured groups.
The core elements of active learning are the students to be active and engaged in the learning
process. The benefits of active teaching and learning include: focus on the learner and
learning; improved information retention; development of communication skills and higher
order of thinking skills, improved motivation and a variety of other learning opportunities. For
a wide range of video vignettes of active learning strategies, please visit:
www.theteachertoolkit.com.

Recommendation 2
Collaborative Learning can refer to any instructional method that requires students to work
together in small groups towards a common goal. The core element of collaborative learning
is the emphasis on student interactions rather than on learning as a solitary activity. The
collaborative nature of scientific and technological work should be strongly reinforced by
frequent group activity in the classroom. Scientists and engineers work mostly in groups and
less often as independent researchers. http://www.lifescied.org/content/2/1/1.full

Recommendation 3
Cooperative Learning can be defined as a structured form of group work where students
pursue common goals, while being assessed individually. The most common model of
cooperative learning is that of Johnson, Johnson and Smith (2013). This model incorporates
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five specific principles, which are the following: individual accountability, mutual
interdependence, face-to-face promotive interaction, appropriate practice of interpersonal
skills, and regular self-assessment of team functioning. While different cooperative learning
models exist, the core element held in common is a focus on cooperative incentives rather
than competition to promote learning. http://www.science-as-inquiry.org/cooperativelearning.html

Recommendation 4
Inquiry-based Learning is an instructional method where relevant problems are introduced at
the beginning of the instruction cycle and used to provide the context and motivation for the
learning that follows. It is always active and usually (but not necessarily) collaborative or
cooperative using the above definitions. IBL typically involves a significant part of self-directed
learning for students. https://www.edutopia.org/practice/inquiry-based-learning-

science-classroom

Recommendation 5
New technologies, such as hardware and software (computers, laptops, other mobile devices,
tablets, iPads, Chromebooks, smartphones, interactive whiteboards, educational games,
simulations, software applications and the Internet), should be used in a greater extent by
teachers. Education must adapt and keep up to date with all the new tools in order to be able
to incorporate such computer-based technologies into the teaching and learning process.
Interactive white/black boards, Apps, Games, Ed-modo, kahoot, Scotkrative, Prezi, You Tube,
TED talks and Social Media are also very helpful to be integrated in science education lessons.
https://www.sciencedaily.com/news/computers_math/educational_technology/

Recommendation 6
Using Science fiction in education would significantly increase the interest of students. The
SciFi-Ed project strongly recommends the use of SciFi narrative in the learning process that
introduces students to the different “codes” used by the genre of Science Fiction and
encourages students to perceive literature as playing a game with imagination. It also
contributes in developing a positive stance towards literature and reading. Furthermore, it
enables students to recognise and critically reflect on the critical or even subversive nature
of SciFi stories and support students in making connections between Sci-Fi literature and
technological development, as they both create “virtual realities” and “see into the future”.
http://www.scifieducation.org/

Recommendation 7
Take students on field trips. The Young Scientist national competition would be a good
example of activity. Organising a Sci-fest competition and exhibition would also be helpful, as
well as visiting W5 science museum and the Bodaborg-crystal maze. Research has
demonstrated that field trips can be designed to support students’ learning more effectively.
Field trips work best when they provide support for students to explore in a personally
meaningful way.
http://www.informalscience.org/knowledge-base/field-trips-are-valuable-learningexperiences
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Recommendation 8
Relating science to real life. It would be very beneficial to bring in a guest speaker, who works
in a field connected to what a student is studying. Students will benefit from introducing an
architect, computer programmer, or scientist who uses what they are learning in the real
world. http://www.teachhub.com/top-12-ways-bring-real-world-your-classroom

6. Best practices of Greece (UOP)
The University of Peloponnese (UOP) has provided and explained five (5) recommendations
through five European projects, which aimed to offer better opportunities to students for
science education activities. The recommendations focused on organising a school video
contest, the use of new tools and platforms, the use of applications, online labs, designing
challenges and different scenarios for students, organisation of science exhibitions and
students to create their own learning materials through a collaborative use of digital
materials, such as blogs, wikis and games.

Recommendations
Recommendation 1: European School Video Contest
The European FP7 project NanoDiode and the European Union Science Journalists Association
created the “Let’s talk about nano” student film contest, for students aged 11-18 years old.
The purpose for students was to create a film in order to talk about nanotechnology issues.
This was a very successful initiative.
A European School Video Contest (or a National one) would be a good recommendation for
engaging students to science education. The theme of the videos can be related to science
and technology in general or can have a more specific subject (for example: renewable
energy). For the purposes of the contest learning communities can be developed that include
students, teachers, school advisors, university students, and researchers in science education.
In this way, the students can all have the support they need.
The process of creating the film engages the students, helps them to learn in a fun way, while
utilising new technologies. The participation in a contest gives extra motivation to students
and offers the chance to create a video that other students from other countries will also see.
In addition, it helps them to get familiarised with new tools and platforms of the digital world
(social media like YouTube, video editing etc.).

Recommendation 2: Using wearables (or other applications) in science
teaching
The LAB OF TOMORROW project proposed a new approach to science teaching, based on
emerging technologies. This project used technology (wearables) in combination with outdoor
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activities (like playing sports). The students measured various elements and collected data to
be used in the classroom teaching.
Using wearables during playtime is a good way of engaging the students with science learning.
For example, they can measure the heart rate, body temperature, and acceleration while
walking, running or jumping. They can also use them while sleeping and check how the results
change. They can collect all the data and then compare them in the classroom.
If wearables are not easy to find, smartphones with the necessary applications can also be
used for this purpose. For example, most smartphones have an embedded accelerometer,
positioning tools etc. If these are put to use in the classroom, they can make the lesson much
more engaging and fun.

Recommendation 3: Using Engineering Challenges
The ENGINEER project used inquiry-based methods in science teaching. It was based on the
“Engineering is Elementary” program created in the U.S. During the project, 10 engineering
challenges (units) were created that suit the European environments. Each unit focused on
one engineering field and used inexpensive materials for student-led design problem-solving.
The use of engineering challenges in science teaching can be a very efficient approach. The
challenges make students think about a science-related problem and search for solutions.
Problem-solving and challenges are always very popular to students, especially when there is
a construction involved. The recommendation is to provide students and educators with such
challenges that can be used in the classroom as part of the science teaching. Research has
shown that such challenges, using inquiry-based pedagogic methods and boost the students’
interest both in science and engineering.

Recommendation 4: Create science exhibits (using digital and physical
components)
The goal of the IRRESISTIBLE project was to design activities that foster the involvement of
students and the public in the process of Responsible Research and Innovation (RRI). During
the project, school students with the help of a Community of Learners (school teachers,
education experts from universities, exhibition experts from museums/science centers and
researchers) created science exhibits.
In order to create a science exhibition, students must first gain an in-depth understanding of
the phenomenon or process they will demonstrate through this exhibition. The design process
offers the chance for students and teachers to talk extensively about the subject in question.
Moreover, they have to think how they can show what they want in a way that will help people
better understand it. The design and construction of the exhibits can combine new
technologies (digital content, touch screens, audio etc) and physical exhibitions. During this
process, students get familiar with new technologies while they are involved in the hands-on
creation of an exhibition.
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Recommendation 5: Students create their own learning materials
through a collaborative use of digital materials (blog, wiki, games etc)
and according to their special skills and talents
(Gardner’s multiple intelligence theory)
The AIMS project aimed at increasing students' motivation and interest for the study of Maths,
with special focus on low-achievers. The project enabled students to actively create their own
learning materials through collaboration, motivation and ICT tools. Another goal of the project
was to stimulate pupils’ curiosity and investigative spirit by showing them the connection
between Maths and real life.
The students used successfully the three collaborative work environments: the
TwinSpace, the blog and the wiki. These tools enabled them to collect and organise all the
content necessary for learning (information, activities, games, puzzles etc), while it offered
the means to share content and collaborate with other students. The activities were designed
so as to provide each student with the opportunity to fulfil their potential, experience and
learning style, while empowering teamwork.
Providing students with a suitable platform (blog, wiki etc), where they can create and
organise content in order to create their own learning materials, can be very successful. It is
important for the platform to encourage collaboration among students and the sharing of
content.

7. Best practices of Poland (UOL)
The University of Lodz (UOL) has identified five (5) useful recommendations, which could
contribute in developing the SciFun toolkit. The recommendations focused on incorporating
serious games in the teaching and learning process of science education, the use of
smartphones, tablets and applications, the participation of students in online activities often
led by scientists, performing activities in e-platforms and using online cooperative tools.

Recommendations
Recommendation 1: Utilization of Serious games
Utilisation of Serious games – fun games that are developed for educational purposes. Serious
games can be entertaining, but their main value is the education aspect. Games are an original
and fun way to deliver a message to the students. They can be more focused on the topic,
because students get to learn while playing. Lastly, games provide the option to receive
feedback, either from the game itself or by the social interaction with other players, e.g. when
they compete with each other. When playing the games, pupils are put in the shoes of their
character, which promotes empathy, so it also has a social aspect.
Playing serious games can be a valuable experience for pupils. They can play roles, choose
game characters and also have a hands-on experience by being a part of the story presented
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in the game, and sometimes even decide about the story’s plot. In this way, students can learn
something easily, while having fun. Research indicates that students learn faster and more
effectively when experiencing positive emotions, and working things out in real situations (for
example during a game plot).
However, games should be selected carefully by teachers and prior to the lesson activities. In
this way, teachers can suggest an educational game, which is closely connected with the actual
topic, context, student’s needs and interests. Some extra challenges can be suggested by the
teachers as a homework.

Recommendation 2: Utilization of smartphones and tablets – especially
with well-chosen mobile applications
Utilisation of smartphones and tablets – especially with well-chosen mobile applications.
Different subjects, problems, contexts and ideas can be enriched with the use of proper
applications. Smartphones and tablets can support the following: data collection process,
literature review, research; forming research questions, formulating a hypothesis; conducting
experiments; data analysis and drawing conclusions; creating presentations; engaging with
Visualisation/ Digital models/ Simulations.
Depending on particular topic and objectives, appropriate applications should be selected and
verified in action. If tablets will be used during the lesson, the relevant application should be
installed in advance (it takes a lot of time, especially when installing an application on multiple
devices). Pupils can be asked to dedicate some time at home to familiarise themselves with
the application – if needed – to save some time in class.
Some applications are being developed and are very well-known to educational institutions,
research centres (CERN), national agencies and universities (such as the MIT, and many more).
This guarantees a good quality for some applications and acts as another engaging element
for students.

Recommendation 3: Participation in online lessons, often led by scientists
This kind of interdisciplinary approach and online meetings with scientists (sometimes
located in different parts of the word, which have a long distance from each other), can have
a huge impact on pupils, their choices, their interests and further, their careers.
A smart utilisation of the global connectivity that the Internet provides, could create many
opportunities, even for students from small rural schools or remote areas; and for families
with a low socio-economic background. In general, the financial aspect is still putting some
limitations in relation to what science education can do, however this approach does not yield
any financial limitation. Most of the schools are equipped well enough to participate in an
online way of communication.
The social aspect of the real communication with scientists can increase students’ self-efficacy
and encourage them to engage in such a communication on different levels.
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Recommendation 4: Utilisation of e-learning platforms together with
mobile devices
Utilisation of e-learning platforms together with mobile devices, and ready-to-use
educational resources can be a very useful and effective recommendation. Along with
a big variety of ready-to-use materials, such as lesson plans, graphics, films, sounds,
texts, sets of questions, quizzes, slideshows, interactive materials, plots, sets of
resources, crosswords, experiments; teachers and pupils can create something new
and publish their material using the tools provided.
A very interesting option is the possibility of publishing the results of experiments
carried out by students and compare them with the results of other students to draw
conclusions. In this way, students can participate in the process that is natural for
scientists. They can engage more in the collaborative or individual experimental work,
analysis, conclusions and develop their critical thinking skills.

Recommendation 5: Online cooperative tools
Taking advantage of the online cooperative tools to enable students to co-create educational
materials, students can also share them with other students and eventually, publish them.
One useful web 2.0 tool is the LearningApps.org. It supports the learning and teaching process
using short interactive modules. Existing modules can be used directly during the teaching
process or be modified or even be created by users (including students). One of the aims is to
collect reusable applications and make them available to the public. Therefore, applications
do not contain any specific framework or a specific lesson plan: they are limited to the
interactive parts. Applications do not constitute a teaching unit, but they are tools that can be
embedded in an appropriate teaching scenario.
Using this application, one can prepare educational materials, share them with the rest of the
class and engage other students in interactive activities. Research shows that peer
cooperation, based on mutual learning, is an effective way of learning, developing skills and
even positive attitudes towards science education.

8. Best practices of Cyprus (CARDET and InnovADE)
The Cyprus team (CARDET and InnovADE) have identified ten (10) recommendations to be
included in the SciFUN toolkit. The most important recommendations were the students’
collaboration and student-scientist interaction, the development of innovative classroom
scenarios, extra-curricular activities, inquiry-based activities, to include the science fiction
narrative in science education lessons, to work and get familiar with e-textbooks and online
labs, the students to work with remote and virtual labs, to include participatory approaches
when designing the lessons, the modules to be cross-curricular and to design “Inquiry and
Assessment” units.
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Recommendations
Recommendation 1: Student collaboration and student-scientist
interaction; designing innovative classroom scenarios and extra school
activities
The Inspiring Science Education project suggests to encourage collaboration among students
as much as possible. The project incorporated this method in scenarios, which included inquiry
in the learning process. In addition, “virtual learning communities” were developed for
students, researchers and teachers in order to engage them in playful activities, which are
based on experiments.
Another method of promoting collaboration was the idea of creating online labs within the
framework of the project and do experiments in a virtual way. These online labs could be part
of an existing initiative, such as the “Hands on Particle Physics Masterclasses”
(http://www.physicsmasterclasses.org/). This has been proved to a very beneficial way of
building a relationship between students and scientists, leading to the scientific knowledge of
students.
The project has combined the abovementioned initiatives into something more interactive for
a greater number of students and teachers. The project brought together educators from the
USA and Europe in order to develop new scenarios, based on those initiatives. By employing
the same applications, activities involved students in problem of everyday life and challenged
them to try finding solutions and test what they thought could work. After working on this
with their classmates and researchers in a collaborative manner, they received feedback. A
very good example was the use of the “Hands on Particle Physics Masterclasses”, which was
used as a basis for “e-Masterclasses”. These activities promoted inquiry based exercises,
which required students’ collaboration in environments of blended learning.

Recommendation 2: Inquiry-based learning
The PROFILES project suggested to try to build more “student-centred learning
environments” (PROFILES, 2014), which require an active participation and engagement of
students to the learning process of science. Inquiry-based activities are also recommended
as essential for this process in a context of problem-solving scenarios.
In addition, the PROFILES project has organised courses for the professional development of
teachers. Each course was constituted of a number of different workshops and seminars for
the teachers to attend. The issues to study were the experimental inquiry, augmented reality
learning environments for Inquiry Based Science Education, the “STOCHASMOS web-based
platform” for designing inquiry-based modules and inquiry-based modules, as well as ICT
tools for teaching and learning science. These courses were delivered in a blended learning
environment to provide teachers with the opportunity of experiencing some methods as
learners. Furthermore, the notion of learning in “authentic contexts” was presented to the
teachers, who had the opportunity to engage with field-based inquiry activities. Following
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their training sessions, the teachers collaborated to design innovative material for teachers to
use, based on the principles of the PROFILES project.
More information about the project can be acquired from: http://www.profiles-project.eu/

Recommendation 3: SciFi narrative
The project employed narratives in teaching Science Education to students aged 9-15.
Specifically, Sci-Fi narrative was introduced during the lessons in accordance with the
curriculum of the Ministry of Education and Culture Cyprus. In addition, an interdisciplinary
approach of teaching was used in the project. The integration of many different concepts in
the lesson, which can support the main topic in many ways, can be proved to be very beneficial
for students’ learning. Furthermore, the interdisciplinary approach in solving real world
problems within the context of science education, was also considered as beneficial for
students in order to acquire the necessary skills to solve real problems.
In total, four 80-minute teaching periods were developed, along with a 40-minute one. A SciFi book, namely “The City of Ember”, was employed in order to let students know of the
factors which influence the environment negatively and the life on the Planet Earth. The
project also incorporated a movie in the curriculum, along with a visit to a Wind Power Plant,
organised an activity to plant trees in a park and incorporated an activity of designing solar
powered cards for the technology-related subject. All the units were implemented and
acquired a great feedback. Other recommendations from the SciFiEd project were to select a
number of popular movies to the students and seek for alternative educational ways to
incorporate them in the lessons, paying attention to the audio-visual language. Moreover,
teachers should focus on the scientific content of the movie and choose some specific pieces
of it to organise suitable activities. This will motivate students to pay attention and show a
great interest in science education classes.
For more information, please visit: http://www.scifieducation.org/

Recommendation 4: E-textbooks and online labs
After reviewing multiple European projects on Science and Mathematics Education, the
INSTEM project suggests that “e-textbooks”, also mentioned as “smart textbooks”,
accompanied by links to other online resources, could be a great tool for teaching science.
Specific online resources could promote inquiry-based activities and the use of some sites
with real-world simulations provide students with the opportunity to engage in a lot of
beneficial activities. A kind of this site is the “Science Created by You (SCY)”. SCY employs
another approach with students and enables them to have a “hands-on” experience by using
the SCY-Lab. This lab constitutes a learning environment, which introduces students to
creative activities and helps them to answer an initial research question. Students can visit the
virtual places (such as the house and many others) in order to try finding an answer to the
question by collecting data and analysing them. More specifically, students are engaged in a
real life scenario, such as “determining water quality”. They will then have to watch different
videos, read texts, answer questions, conduct online research, complete different tasks and
many more. After completing a certain number of stages, students will be directed to the
solution of the initial research question. Students’ assessment is achieved through their
portfolio, which is enriched throughout the process by saving students’ work and progress.
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Students can also peer review the work of other students and communicate with them by
using a variety of tools and services. Students can save their work, or otherwise the “Emerging
Learning Objects” (ELOs), and retrieve it at a later time. Students can also retrieve ELOs of
other students and study them. By sharing their work, students could feel part of a wider
learning community.
To find more information about the project, please visit: http://instem.tibs.at/

Recommendation 5: Remote and virtual labs
The project recommends the idea of working with online labs as the main teaching method
for science education subjects. The online labs offer the opportunity to perform experiments
in an online environment and employ a variety of different tools to work. The project provides
two different ways of working with online labs, using a “remotely-operated” lab or a “virtual”
one.
Students can work using a remote lab to collect data from an existing laboratory on real time.
This includes the use of a real equipment. An example of such a remote lab is the WebLabDEUSTO Aquarium. This lab aims to teach students about the Archimedes’ Principle by
virtually throwing some balls, which contain different kind of liquids, in the aquarium with the
use of a web interface. The students will then observe what will happen using a web camera.
Following this, students will be able to do the calculation of the balls’ density. A virtual lab
offers students the opportunity to work with simulations and perform experiments, which
require a special equipment in real life. An example of a virtual lab is the LHC Game, which
presents the entire process of particles.
The online labs offer the feature of “Inquiry Learning Spaces” (ILSs). Students can interact
with ILSs, watch videos, read texts and use applications. These will help students to
understand the main concept of their lesson. There are multiple ready scenarios created by
the project’s experts in order to be used for creating a new inquiry space. An example of a
prepared ILS is the “Series and Parallel Circuits”, which teachers can copy and use for their
lesson. Teachers can also share their work with other teachers through the platform.
The online labs can also contain some useful applications and tools, which can be used for
the inquiry process. An example of such tools is the “Experimental Error Calculator”, which
can calculate the error during an experiment and while students interact with it, they learn
about conducting accurate experiments. Another tool is the “Reflection Tool”, which
students can use in order to get some feedback during the different stages of their ILS.

Recommendation 6: Participatory approach
The Fibonacci project employed a participatory approach in order to engage as many
stakeholders as possible, including scientific infrastructures, education authorities, public
services, private companies, universities, associations and households. An introduction video
was also developed in order to explain the project’s approach to the public and introduce the
project’s activities. For the same purpose, a booklet was developed to present the project and
the most important dissemination activities.
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Another important recommendation of the Fibonacci project was the development of the
different examples of the learning units for inquiry-based science and mathematics education.
These units were developed for the primary school. All lessons begin with an initial scenario
and a research question, which needs to be answered in the end of the lesson. Students need
to observe and question things. In addition, students need to collect data from outdoors
settings, record all data on paper and draw conclusions based on their analysis. Students
might also need to watch a video and read some things online in order to reach the solution.
Also, the activities need to include tasks of classifying, distinguishing, ordering and sorting
data. Students should also be able to form statements of causality through different activities
and debate about scientific statements with other people.
The learning units were designed in a very helpful way for teachers, enriched with guidelines,
sample activities and photos in order to direct teachers in a complete way to teach science
and mathematics education.
For more information, please visit: http://www.fibonacci-project.eu/

Recommendation 7: Cross-curricular modules and Responsible Research
and Innovation” (RRI)
The IRRESISTIBLE project has designed cross-curricular modules, which can be employed as
teaching methods for more than 1 science subject. For example, a specific module can be used
for both chemistry and biology classes for a certain level of secondary school. The teacher is
offered the opportunity of downloading videos, specially created for the relevant module. In
addition, teachers can find all the relevant texts, preparation, homework activities for the
students and all the lessons designed under a module. Presentations and evaluation activities
are also provided to teachers for a structured lesson.
Following the RRI approach, during the first phase of the project, the stakeholders have
designed the learning modules, using a variety of topics. Those modules were implemented
in around 5 to 10 classes per country and following this, every teacher has provided training
to another five colleagues during the second phase. The project has reached a great number
of stakeholders and the results were demonstrated in an exhibition.
The lesson plans referred directly to RRI sections and provided teachers with detailed
guidelines on how to introduce the topic, using the produced Power Point presentations and
videos. Furthermore, the lesson plans offered students hands-on experience, by engaging
them with experiments, which were conducted by them. In addition, students completed
outdoors activities and field trips to science museums and relevant places.
For more information, please visit: http://www.irresistible-project.eu/index.php/en/

Recommendation 8: Inquiry and Assessment Units
The SAILS project has developed the “Inquiry and Assessment Units” in order to present the
benefits of adopting inquiry approaches in classroom practice, demonstrate how assessment
practices are embedded in inquiry lessons and illustrate the variety of assessment
opportunities.
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The SAILS Inquiry and Assessment Units demonstrate a variety of methods used to assess
inquiry skills. The first section of each unit provides the key content and concepts. The second
section offers ideas on how the activities can be implemented, how the skills and
competencies involved can be assessed and how teachers have used the assessments. The
third section provides a synthesis of the case studies of how the teaching approaches and
assessment strategies were implemented in at least three countries.
The SAILS Inquiry and Assessment Units include the following subjects:
Biology:
Food and food labels
Household versus natural environment
Natural selection
Plant nutrition
Proof of the pudding
Woodlice
Chemistry :
Acids, bases, salts
Black tide –oil in the water
Household versus natural environment
Polymers
Proof of the pudding
Reaction rates
Which is the best fuel?
Physics:
Collision of an egg
Electricity
Global warming
Light
Oranges
Speed
Ultraviolet radiation
Up there… how is it?

Recommendation 9:
A significant aspect of the PRIMAS project has been to provide teachers with professional
development programmes that can empower them in using inquiry-based learning
approaches in their classrooms. The project has developed professional development
materials for direct use in the classroom. The professional modules cover a range of tasks and
teaching materials for mathematics and science for all school levels.
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Inquiry-based learning promotes:
 Learning through challenging and open tasks;
 Independent and self-directed work with tasks and problems – for individuals and
teams;
 More of a supporting role for teachers whose goal is to help pupils overcome
difficulties with the learning and problem solving process through minimal, but
precisely targeted assistance and strategic questions.
The professional materials include the following modules:
PD Module 1: Student-led inquiry
PD Module 2: Tackling unstructured problems
PD Module 3: Learning concepts through IBL
PD Module 4: Asking questions that promote reasoning
PD Module 5: Students working collaboratively
PD Module 6: Building on what students already know
PD Module 7: Self and peer assessment
For
more
information,
please
visit:
project.eu/en/index.do;jsessionid=4FBD54534D449C9D05A17AF655004F6F

http://www.primas-

Recommendation 10: Teaching and Learning Units with IBSE
The ESTABLISH project has developed “Teaching and Learning Units”, which align with the
ESTABLISH definition for the Inquiry Based Science (IBSE). Teaching and Learning Units aim to
empower teacher, provide guidance to help them apply IBSE in their classroom practice.
The Units are comprised of the following subjects:
Biology
Disability
Blood donation
Ecobiology
Water in the life of man
Chemistry
Cosmetics
Photochemistry
Chemical care
Photosynthesis
Plastic and Plastic Waste
Exploring holes
Chitosan-Fatmagnet
Integrated Science
Forensic science
Medical imaging
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Renewable Energy
Physics
Designing a Low Energy Home
Direct current Electricity
Light
Sound
For more information about this project, please visit: http://www.establish-fp7.eu/

9. Conclusions
The most important recommendations for utilising comics, mobile devices, digital storytelling,
and social media to make Science Education more engaging for students are outlined below.
The recommendations of Romania (UPIT and GIE) focused on the use of eTools and digital
resources, inquiry-based activities, online labs, scenarios that are relevant to students,
suggestions of employing specific tools (such as Ariane 5), activities that require the synthesis
of the acquired knowledge, learning by doing, computer-based activities, simulations, use of
mobile devices and comics, applications, video tutorials, online platforms, evaluation
methods, Open Educational Resources and e-learning. The recommendations of Ireland
(LMETB) included activities, which promote collaborative and active learning, science fiction
in the science lessons, the inquiry-based learning, the organisation of Sci-fest competitions
and exhibitions, the use of new technologies, mobile devices, field trips and the relation of
science to real life. The recommendation of Greece (UOP) focused on organising a school
video contest, the use of new tools and platforms, the use of applications, online labs,
designing challenges and different scenarios for students, organisation of science exhibitions
and students to create their own learning materials through a collaborative use of digital
materials, such as blogs, wikis and games. The recommendations of Poland (UOL) emphasised
the incorporation of serious games in the teaching and learning process of science education,
the use of smartphones, tablets and applications, the participation of students in online
activities often led by scientists, performing activities in e-platforms and using online
cooperative tools. Lastly, the recommendations of Cyprus (CARDET and InnovADE) illustrated
the following elements: students’ collaboration and student-scientist interaction, the
development of innovative classroom scenarios, extra-curricular activities, inquiry-based
activities, to include the science fiction narrative in science education lessons, to work and get
familiar with e-textbooks and online labs, the students to work with remote and virtual labs,
to include participatory approaches when designing the lessons, the modules to be crosscurricular and to design “Inquiry and Assessment” units.

Part II
Making Learning Science Engaging and Fun
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