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The present Transnational Report summarizes the research which was realized by
each partner country in the framework of the intellectual output O3 and written down
in the National Reports. Each National Report contains the findings of the research
through the Literature Review on how to develop engaging science education
activities and also through the Focus Group. It provides realistic opinions about how
science lessons should be designed and what they should contain in order to become
more appealing and to rise the students’ interest. The Focus Group results highlight
the students’ expectations from a science lesson, as their teachers observed during
their didactic activity. It is obvious that the learning-teaching process should keep up
with the developments of technology. Thus, the lessons should be continuously
adapted.

Part 1: Findings from the Literature Review on how
to develop engaging science education activities
The first part of the Literature Review on how to develop engaging science education
activities contains a list of practical guidelines-tips which are useful for designing
engaging science education activities. We should mention that they emphasize the
importance of communication, cooperation, practical activities and, of course, the
high importance of using the modern technologies such as digital tools, Web 2.0
technologies and social media platforms. Nowadays, they represent the students’
center of interest and teachers should exploit them in order to stimulate their
attention and to rise their interest in learning science.
The second part of the Literature Review contains 25 engaging activities, 5 designed
by each partner country in part, based on the usefulness of the modern technologies.
They cover the following sciences: Geography, Physics, Biology. Our principal aim is to
illustrate the practical applicability of theory and its necessity in order to understand
the phenomena around us and to explain everything that happens in the daily life.
Knowing these issues provides the students with a helpful set of knowledge which can
be used as prevention.
Studies described in previous research phase (intellectual output O2) have explored
various techniques that can be used in the classroom in order to help students’
engagement in science. The present studies describe alternative instructional tools
that enable teachers and students to divert from traditional classroom teaching and
can be very effective in engaging the students. In that direction, some practical
guidelines-tips and learning design principles to develop engaging science education
activities and units would include.
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1.1. Practical guidelines-tips which are useful for designing
engaging science education activities
1. Review the curriculum and the official documents and policies and propose the
development of the creativity (Inquiry Based Science Education) and of the social and
affective factors in the learning and (self-) evaluation process. Pupils see themselves
as active actors and this nurture their motivation.
2. Encourage the pupils (as future adults and citizens) to see themselves as part of the
environment where they live, emphasizing the role and the place of the science in this
environment. It is important for the children to understand and learn the concepts
being taught and their presence in their daily life: the chemical substances are
everywhere (in the stars, in all living beings, in our food), the physics phenomena move
everything (the rain, the snow, a ball or a ship floating, etc.).
‘Outdoor classes’ is an important element of environmental education which enables
young people to pursue goals at different levels and in different categories. The
effectiveness of outdoor activities can be increased by introducing into the educational
process modern information technologies (IT) - computer, internet, presentation
programs, word processing, social networking etc.
Effective use of IT in the teaching-learning process is possible only when carried
out in accordance with applicable didactics principles. Working on the basis of
information technology cannot replace outdoor activities.
Odkrywcy Przyrody – zajęcia terenowe wspomagane komputerem, Elżbieta Roland
3. Promote a more collaborative education giving pupils a public (virtual) space to
interact and collaborate with each other using social media, blogs, video sharing sites,
mobile devices, comics, digital storytelling, multimedia, application platforms (eyeOS)
and Web 2.0 technologies, in general. Let students express their opinions and discuss
them in the classroom. Blogging can also be used in that direction (Angelaina,
Jimoyiannis, 2012).
4. Develop the children’s technology skills to successfully learn science and to join
later, as adults, a technologically advanced society and work environment. A special
attention should be paid to avoid any kind of discrimination among pupils (having or
not having the latest devices, helping all pupils to have good technology skills).
5. Incorporate fun games in the curricula (playing games, learning songs, watching
videos online, etc.) for getting the desired results and for providing fun learning. Thus,
the teacher uses the children’s passion to play games on computers, smartphones,
tablets and other mobile technologies.
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6. Incorporate in the teaching process the informal and authentic learning, the
outdoor activities and the collaboration with scientists.
7. Organize activities in science and research centers, using these environments where
the experiment is actually performed, as “living laboratories”. The pupils interact with
professionals and develop their verbal reasoning skills. Let students actively
participate in processes (design and build things, do experiments, play games etc.).
The “problem situation” should be the research situation in which the teacher
replaces providing students with information with the organization of the student's
own discovery activities, creating a situation conducive to thinking, combining
personal experience with new content, provides an opportunity for practical solutions
and to gain further new experience.
The main features of this case are: new issues, attitudes to change, sometimes
strangeness, non-compliance with previous experience, complexity, ambiguity,
illegibility, gaps in the information available, in one word - cognitive conflict.
Ideally is if the problem situations take the most natural form, i.e. are created by the
children themselves, according to their interests, needs, posed questions, favoured by
observing situations, practical activities and games for children and all actions taken
from real life situations”.
“Wybrane obszary edukacji matematycznej dzieci Poradnik dla nauczycieli klas I-III”
ORE
8. Due to the expected learning outcomes in the field of science, including the effects
of social and related applications of knowledge and scientific methods (e.g. in terms
of technique and technology, environmental protection), it worth to note the value of
properly implemented projects’ method. Projects may also be carried out in
collaboration between teams from different classes and schools as well as from
different countries leading to the achievement of worthy goals of social development
of students. ICT can be a tool in such cooperation.
Szymański M.S. , O metodzie projektów”, wyd. Akademickie Żak, W-wa, 2000.
Jakubowski R, Metoda projektów w uczeniu się i nauczaniu fizyki w gimnazjum, UAM,
Poznań 2016 (doctoral dissertation)
9. Encourage pupils to plan and fulfill inquiry outdoor activities in a team, coaching
them to learn to work collaboratively. Working with others is an important skill for
them to learn for school or for work later in life. Children externalize, share and
develop their thinking and their ability to reason.
10. Cooperate with the local and national cultural actors and institutions (museums,
cultural centers, etc) to propose activities connecting the scientific events and the
school curriculum.
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11. Develop useful skills and behaviors as: taking care of his/her own health and of the
others, protecting the environment, etc.
12. New technologies, for example hardware and software such as computers, laptops
and other mobile devices, Tablets, Ipads, Chromebooks, Smartphones, Interactive
white/black boards, Apps, Games, Ed-modo, kahoot, Scotkrative, Prezi, You Tube,
TED talks, social media e.g. Facebook, Pinterest, 360 YouTube, 3-D models.
Work with particular ICT tool, should not be an obstacle but rather support, and
accelerate work, make it more effective. Therefore, students should be prepared to use
such a tool, program, resource, technology through a simple and interesting tasks,
preparation of tutorials, encourage students to help each other in the process of peer
groups. The opportunity to work with ICT teachers should be used, to test particular tool
during computer classes.
13. Interesting, custom homework, requiring the use of new techniques, tools,
equipment, can give good results if the context is interesting for students. Excitation
of natural curiosity is always a good motivator for activities. Students aged 9-15 gladly
learn new programs, services and devices and efficiently search for suitable
information how to do it.
Technologie Informacyjno-komunikacyjne na lekcjach”, M. Ostrowska, D. Sterna,
Centrum Edukacji Obywatelskiej, 2015
14. Interactive White Boards, educational games, simulations, software applications
and the Internet, education must adapt and keep up to date with this evolution in
order to be able to incorporate such computer based technologies into teaching and
learning methodologies.
15. Use a variety of teaching and learning tools to strengthen student’s conceptual
understanding and problem solving skills. Use recording equipment, video editing
software and screen casting to consolidate learning occurring in science education
workshops and to promote further reflective and critical engagement with such tasks.
16. Use recording equipment, video editing software and screen casting to design
appropriate and effective teaching and learning resources for the primary science
classroom.
17. Integrate technology, SPHE, art and other subjects in science teaching.
18. As part of the requirements for teaching, learning and assessment, the
requirements stipulate that the graduate teacher must recognise the individual
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potential of learners, have the capacity to undertake student needs and skills analysis,
including the recognition of prior learning and creating individual learning plans.
19. Field trips e.g. “The Young Scientist national competition”, “Sci-fest” competition
and exhibition, “I’m a scientist get me out of here”, “W5 science museum”,
“Bodaborg-crystal maze”.
20. Working Scientist visiting the classroom.
21. Active teaching methods. Active learning is a teaching method that strives to more
directly involve students in the learning process.
22. Innovative teaching methods. Innovative teaching is a proactive approach to
integrate new teaching strategies and methods into a classroom. Research on
education supports the benefits that certain processes, tools and methods have on
learning. Innovative teachers implement new methods before they appeal to
mainstream educators. Use self-directed learning opportunities and the teachers
changing their role to one of a facilitator.
23. Use computer simulations or performing experiments in the classroom to
demonstrate how phenomena work and help students understand these phenomena
through everyday life experience (Jimoyiannis, Komis, 2001).
24. Use cartoons to explain difficult concepts, especially for younger students
(Dalacosta, et. Al., 2009).
25. Challenge and excite students by giving them puzzles to solve.
26. Use project-based learning (especially with a construction part e.g. build a rocket).
27. Use storytelling to demonstrate that science is part of human history and culture,
showing its part in developing our way of thinking and our current way of life.
28. Use mass media material (e.g. advertisements, news, articles, etc) on controversial
socio-scientific issues and let students form their own informed opinions through
open ended discussion, brain-storming and role playing. Select commercial movies
and focus on the scientific content presented. Use the episodes of a series to motivate
students, while contextualising the content in the science curriculum.

8

www.scifun.eu
29. Involve the students in the design of the learning activities (let them articulate
what they would love to have as part of the teaching process and then design activities
that incorporate these ideas) (Vosniadou, S., et al. 2001).
30. Incorporate science fiction narratives in teaching science education and connect it
with real-life issues, such as the environment and providing girls and other
marginalised groups with access to science resources and material (Vrasidas, 2015).
This can be achieved by conducting a curriculum review and map the necessary areas
that Science Fiction narratives could be helpful to be incorporated, review Science
Fiction texts and then prepare guidelines and some activities. “The City of Chamber”
could be a good idea.
31. Apply inquiry-based Science Education.
32. Incorporate handheld computers to promote scientific enquiry, argumentation in
school education and enquiry-based science learning.
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1.2 Modern technologies-based engaging activities for teaching
sciences
Examples of innovative teaching activities designed by SciFUN consortium for
motivating and engaging students in science education, through the approach,
techniques, methods, content and ICT & Web2.0 technologies used are rendered
below:

ROMANIA
Title of the activity
Organisation of the
group of pupils
(i.e. for frontal
teaching, working in
groups, working in
pairs, etc.)
Duration of the
activity
(i.e. 50 minutes)
Location of the
activity
(i.e.
indoor
or
outdoor, in a lab, at
museum,
library,
etc.)
Brief description of
the activity
(what the teacher
does and what the
pupils do)

Breaking distance in different conditions
Pupils perform the allocated tasks as a whole class

50 minutes

Outdoor

The lesson takes place outdoor.
The teacher announces the topic of the lesson and its
objectives. The teacher invites a professional biker in order
to facilitate the following task. Pupils have to find out how
the different types of conditions affect the breaking distance.
With the GPS of the bike, the pupils will record the speed of
the bike. The biker will perform on dry surface, wet surface,
slippery surface and sandy surface. Then, the pupils will
measure the breaking distance in each case.
After performing the practical task, the pupils will download
the GPS records on their tablets and combine them with the
measurements. Using Microsoft Office Excel on the tablets,
they have to make diagrams of the influence the surface has
on the breaking distance.
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Evaluation
&
assessment of the
learning outcomes
(i.e. method and
type of tools)
Additional support
& information for
teachers
(i.e.
needed
materials
and
resources,
recommendations,
useful tips, if any)

This activity will be evaluated through a practical safety guide
for bikers in case of different meteorological conditions.

Title of the activity
Organisation of the
group of pupils
(i.e. for frontal
teaching, working
in groups, working
in pairs, etc.)
Duration of the
activity
(i.e. 50 minutes)
Location of the
activity
(i.e. indoor or
outdoor, in a lab, at
museum, library,
etc.)
Brief description of
the activity
(what the teacher
does and what the
pupils do)

The human body- the digestive system
Pupils perform the allocated tasks as a whole class, in pair,
group or individually

In order to perform this activity, the pupils need a GPS,
measurement tools and tablets (with Internet access and
Microsoft Office Excel).

50 minutes

Indoor, laboratory

The lesson starts in the laboratory.
The teacher explains the title and its objectives. S/he uses the
tablet, the Internet and the projector and plays a video about
the digestive system, which also contains a multimedia
simulation of the process of eating. Then, the teacher asks the
pupils to formulate the definition of the digestive system,
focusing on its role. The pupils also enumerate the
components of the digestive system, as they noticed in the
previous multimedia material. The teacher explains the role
of each one.
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Then, all pupils download the following app in their digital
tools “Alyss 3D Lab Digestive System” in order to solve the
following tasks.
In pairs, the pupils have to select the right botton and then to
show how food passes down the digestive system. Then, the
teacher nominates the pupils randomly to describe the
phenomenon.
Using the same app, individually, all pupils have to arrange
the organs and glands in the correct order. This activity is a
competition between the pupils. In the order they finish the
first activity, they form groups of 4 pupils.
Then, in pairs, using the same app, they get more knowledge
of human digestive parts. After reading the material, each pair
should write the name of the digestive system parts and the
most relevant information about them in a spider diagram.
Evaluation
& The activity will be evaluated by means of a quiz with multiple
assessment of the choice items (the app also contains the quiz). The pupils will
learning outcomes work in pairs of 4, in the order they managed to finish the first
(i.e. method and task.
type of tools)
Additional support Teachers
need
the
following
video,
& information for https://www.youtube.com/watch?v=bFczvJp0bpU, made by
teachers
Smart Learning for All. It is available on YouTube.
(i.e.
needed Moreover, teachers need “Alyss 3D Lab Digestive System”app
materials
and , which is downloadable from Google Play and is suitable for
resources,
tablets and smartphones which use Android OS.
recommendations,
useful tips, if any)
Title of the activity
Organisation of the
group of pupils
(i.e. for frontal
teaching, working in
groups, working in
pairs, etc.)
Duration of the
activity
(i.e. 50 minutes)

European Countries and Capitals
Pupils perform the allocated tasks as a whole class, in pair or
individually

120 minutes
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Location of the
activity
(i.e.
indoor
or
outdoor, in a lab, at
museum, library,
etc.)
Brief description of
the activity
(what the teacher
does and what the
pupils do)

Indoor

The lesson takes place in the classroom.
The teacher announces the topic of the lesson and its
objectives.
The teacher nominates the pupils randomly to say the name
of an European country. Using the iPad, the projector and the
Internet (Google Maps), the teacher identifies it on the map,
and asks the pupils to identify its position on the continent,
the countries around and the capital. Then, s/he also asks
them to approximate the distance between their country and
the country they study. Using Google Maps again and its
orientation option, the teacher lets the pupils know the real
distance. The pupil who almost guessed the distance will
choose the next country to be studied.
In the same way, they identify and analyse all the countries
in Europe.
Then, using the “All European Countries” app on their tablets,
the pupils will work in pair to perform the following tasks.
One pupil will solve the quiz regarding “Maps” and another
will solve the quiz regarding “Capitals”. The 4 fastest pairs will
use Google Maps and their general knowledge to create the
most interesting travel in Europe and find the most attractive
sights.
Evaluation
& Using the same app, the pupils will solve the “European
assessment of the Challenge”.
learning outcomes
(i.e. method and
type of tools)
Additional support Teachers and pupils need “All European Countries” app ,
& information for which is downloadable from Google Play and is suitable for
teachers
tablets and phones which use Android OS.
(i.e.
needed They will also need Internet access to use Google Maps.
materials
and
resources,
recommendations,
useful tips, if any)
13
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Title of the activity
Organisation of the
group of pupils
(i.e. for frontal
teaching, working
in groups, working
in pairs, etc.)
Duration of the
activity
(i.e. 50 minutes)
Location of the
activity
(i.e. indoor or
outdoor, in a lab, at
museum, library,
etc.)
Brief description of
the activity
(what the teacher
does and what the
pupils do)

Evaluation
&
assessment of the
learning outcomes
(i.e. method and
type of tools)
Additional support
& information for
teachers

Earthquakes
Pupils perform the allocated tasks as a whole class, in groups
or individually

50 minutes

Indoor

The lesson takes place in the classroom.
The teacher announces the topic of the lesson and its
objectives. Then, s/he asks the pupils to tell what they know
about earthquakes.
Aflter that, the teacher plays the following video:
https://www.youtube.com/watch?v=T0AEtX-uPLA.
Then,
s/he asks the pupils to tell and write the information they
managed to gather. If it is necessary, the teacher completes
the information.
The pupils, using the iPads available in the laboratory, search
for information about what to do in case that an earthquake
happens. In group, they should complete a list containing
pieces of advice for pupils. After that, the hole class will
combine the group notes in order to provide the entire school
with a practical guide in case of earthquake.
The activity will be evaluated by means of an online quiz,
which
could
be
find
here:
http://www.quakehold.com/emergency-preparednessdisaster-preparedness-earthquake-preparedness/disasterpreparedness-earthquake-preparedness-preptest.html
iPads and Internet access are necessary.
Teachers need the following video:
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(i.e.
needed https://www.youtube.com/watch?v=T0AEtX-uPLA, which is
materials
and available on YouTube.
resources,
Moreover, in order to properly evaluate the activity, the
recommendations, students will access the following link:
useful tips, if any)
http://www.quakehold.com/emergency-preparednessdisaster-preparedness-earthquake-preparedness/disasterpreparedness-earthquake-preparedness-preptest.html

Title of the activity
Organisation of the
group of pupils
(i.e. for frontal
teaching, working in
groups, working in
pairs, etc.)
Duration of the
activity
(i.e. 50 minutes)
Location of the
activity
(i.e.
indoor
or
outdoor, in a lab, at
museum, library,
etc.)
Brief description of
the activity
(what the teacher
does and what the
pupils do)

Water evaporation
Pupils perform the allocated tasks as a whole class, in pair or
individually

50 minutes

Indoor

The lesson takes place in the classroom.
The teacher announces the topic of the lesson and its
objectives. Then, s/he asks the pupils if they know what
happens if water boils at 100 degrees Celsius.
With two professional cameras the teacher has in the
laboratory, pupils will record in slow and fast motion the
following experiment.
In a special glass, the teacher will boil water and in another
glass the teacher will boil oil. With an electronic
chronometer, one pupil will count the time the water needs
to totally evaporate, and another pupil will count the time
the oil needs to evaporate (if there is the case to).
Then, each pupil will use the computer to record the findings
and the class will create a presentation which contains the
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theoretical findings and the video records. They will compare
the results in the case of water and oil. Then, using the
Internet on their iPads, they have to compare the physical
properties of both water and oil and try to find the
explanation of the differences they found.
They will share the presentation online with other pupils in
their school.
Evaluation
& This activity will be evaluated by means of the online
assessment of the presentation.
learning outcomes
(i.e. method and
type of tools)
Additional support 2 professional video cameras and two electronic
& information for chronometers are necessary.
teachers
Moreover, iPads and Internet access should be available in
(i.e.
needed the laboratory, in order to complete the theoretical tasks.
materials
and
resources,
recommendations,
useful tips, if any)

IRELAND
Title of the activity
Organisation of the
group of pupils
(i.e. for frontal
teaching, working in
groups, working in
pairs, etc.)
Duration of the
activity
(i.e. 50 minutes)
Location of the
activity
(i.e.
indoor
or
outdoor, in a lab, at
museum, library,
etc.)

Kahoot Quiz
Can be carried out in groups or individually

40 minutes

Any classroom/lab
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Brief description of
the activity
(what the teacher
does and what the
students do)
Evaluation
&
assessment of the
learning outcomes
(i.e. method and
type of tools)
Additional support
& information for
teachers
(i.e.
needed
materials
and
resources,
recommendations,
useful tips, if any)
Title of the activity
Organisation of
the
group
of
pupils
(i.e. for frontal
teaching, working
in groups, working
in pairs, etc.)
Duration of the
activity
(i.e. 50 minutes)
Location of the
activity
(i.e. indoor or
outdoor, in a lab,
at
museum,
library, etc.)
Brief description
of the activity

Teacher creates a quiz on the software kahoot with questions
and possible answers. Students use device such as
chromebook or phone to answer questions.

Effective form of assessment of students knowledge of the
topic carried out in a fun manner.

Strong wifi needed

Using Data Loggers to measure Ph
Group work

80 minutes

Laboratory

Students use data loggers to measure, record and graph the
Ph of solutions in a titration experiment
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(what the teacher
does and what the
students do)
Evaluation
& Teacher assesses students understanding by asking students
assessment of the to analyse and explain their graphs from the data logger.
learning outcomes
(i.e. method and
type of tools)
Additional
Concrete understanding of operation of data loggers
support
&
information
for
teachers
(i.e.
needed
materials
and
resources,
recommendations,
useful tips, if any)
Title of the activity
Organisation of the
group of pupils
(i.e. for frontal
teaching, working in
groups, working in
pairs, etc.)
Duration of the
activity
(i.e. 50 minutes)
Location of the
activity
(i.e.
indoor
or
outdoor, in a lab, at
museum, library,
etc.)
Brief description of
the activity
(what the teacher
does and what the
students do)

Genetic Disorder Presentation with Chromebooks
Group work or individual

80 minutes

Any classroom/lab

Assign students genetic disorder each and ask them to
research and present presentation to class on their disorder.
Carried out on chromebooks.
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Evaluation
& Students understanding is displayed in their presentation of
assessment of the their assigned disorder
learning outcomes
(i.e. method and
type of tools)
Additional support Background knowledge of disorders
& information for
teachers
(i.e.
needed
materials
and
resources,
recommendations,
useful tips, if any)
Title of the activity
Organisation of
the
group
of
pupils
(i.e. for frontal
teaching, working
in groups, working
in pairs, etc.)
Duration of the
activity
(i.e. 50 minutes)
Location of the
activity
(i.e. indoor or
outdoor, in a lab,
at
museum,
library, etc.)
Brief description
of the activity
(what the teacher
does and what the
students do)
Evaluation
&
assessment of the
learning outcomes

Video Recording of Projectiles
Group Work

80 minutes

In the lab for small projectiles, outdoor for larger projectiles

Students record projectiles and play them back in slow motion
to analyse their trajectory.

Teacher will examine and question students on their work
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(i.e. method and
type of tools)
Additional
Ability to connect camera to computer for slow motion
support
& playback an advantage.
information
for
teachers
(i.e.
needed
materials
and
resources,
recommendations,
useful tips, if any)
Title of the activity
Organisation of the
group of pupils
(i.e. for frontal
teaching, working in
groups, working in
pairs, etc.)
Duration of the
activity
(i.e. 50 minutes)
Location of the
activity
(i.e.
indoor
or
outdoor, in a lab, at
museum, library,
etc.)
Brief description of
the activity
(what the teacher
does and what the
students do)
Evaluation
&
assessment of the
learning outcomes
(i.e. method and
type of tools)

eChalk Activity on Motion
Group Work or individual

40 minutes

Any classroom/lab

Students use eChalk software application on motion activity
either on interactive whiteboard or chromebook to gain
greater understanding of motion.

Students unable to pass to next stage of eChalk software
application unless clear understanding of content is shown by
them
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Additional support eChalk primarily aimed at use on interactive whiteboard.
& information for
teachers
(i.e.
needed
materials
and
resources,
recommendations,
useful tips, if any)

GREECE
Title of the activity
Organisation of
the
group
of
pupils
(i.e. for frontal
teaching, working
in groups, working
in pairs, etc.)
Duration of the
activity
(i.e. 50 minutes)
Location of the
activity
(i.e. indoor or
outdoor, in a lab,
at
museum,
library, etc.)
Brief description
of the activity
(what the teacher
does and what the
students do)

Photography walk – photographing mechanics in the park.
Working in groups of 3 students.
Age of students: 14-15 years old.

100 minutes (50 minutes photography walk and 50 min
discussing the photographs taken in the classroom).
First part outdoors and second part indoors.

The teacher explains to the students they will make a
photography exhibition for the school. The goal is to
photograph mechanics in the park and to provide a small
explanation for the phenomenon portrayed. It is best to
provide specific phenomena (for example slides and friction,
swings and inertia). Students are divided in groups and think
about possible subjects to photograph. The class takes the
photography walk in the park with the teacher (ideally during
one of the school field trips).
Back in the classroom each team shows their photographs and
the whole class discusses the phenomena portrayed. In the end
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Evaluation
&
assessment of the
learning outcomes
(i.e. method and
type of tools)

Additional
support
&
information
for
teachers
(i.e.
needed
materials
and
resources,
recommendations,
useful tips, if any)

they decide collectively which photos they will choose to
demonstrate in a photo exhibition for the school (one
photograph per group). Each group writes the caption for each
photo explaining the phenomena portrayed for the visitors of
the exhibition.
Each photograph is assessed on the basis of the following
criteria:
-Relevant to mechanics photograph or not (20% or 0)
-Inclusion of all relevant information (10% or 0)
-Correct scientific explanation of the phenomenon (70% if it is
fully correct, 50% if there are some points correct but not
everything and 0% for incorrect explanations).
Each group of students should have a digital camera (even a
phone camera will do). Teacher can explain basic photography
concepts like the rule of thirds that can help students take more
interesting photos. They can also direct students online to read
about these simple rules:
http://www.photographymad.com/pages/view/rule-of-thirds
http://iphonephotographyschool.com/rule-of-thirds-tips/
Before going on the photo-walk the teacher can discuss with
the students and make sure they have understood what they
will be looking for. It would be a good idea to show them photos
demonstrating mechanics (especially the phenomena they are
searching for) beforehand so they can get an idea of the
project.
This activity can be performed after the relevant subject in the
curriculum is taught (2nd grade of high school).

Title of the activity Become a film science critic.
Organisation of the Groups of 4 students.
group of pupils
Age of students: 14-15 years old.
(i.e. for frontal
teaching, working
in groups, working
in pairs, etc.)
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Duration of the 100 minutes (10 minutes initial conversation in the classroom
activity
about the project, 20 minutes for the teams to discuss and list
(i.e. 50 minutes)
errors about their allocated scenes, 20 minutes discussion in
the classroom where each team presents their findings and
discuss them with others, 10 minutes discussing how the
phenomena really are, 30 minutes re-writing the scenes, 10
minutes the teams read in the classroom their proposals for
the scenes).
Location of the Indoors in the computers lab.
activity
(i.e. indoor or
outdoor, in a lab, at
museum, library,
etc.)
Brief description of Each group of students is given one 1-2 minutes excerpt from
the activity
a popular movie containing physics phenomena being violated.
(what the teacher Their goal is to find and name all the mistakes included in the
does and what the excerpt. Science fiction films and space themed films are some
students do)
good choices. Such excerpts can be found on youtube.
Some examples can be found here:
https://www.youtube.com/watch?v=I3f_1gU8u-g
https://www.youtube.com/watch?v=yVVnbpKpMiY
After the teams have made their list of errors they discuss in
the classroom which laws they think get violated and how the
film would look like if they presented the phenomena as they
are in nature.
Each team writes a 1-2 pages new script describing an
alternative for the specific scenes (excerpts) respecting the
laws of nature. They try to creatively make the scene exciting
or funny without distorting the phenomena. All teams read
their script proposals out loud.
Evaluation
& Each excerpt (scene) is evaluated on the basis of the following
assessment of the criteria:
learning outcomes -Correct listing of natural laws that are being violated (20% or
(i.e. method and 0)
type of tools)
-Correct naming of the specific natural law which is violated
(10%)
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-Correct explanation why the specific law is violated (or
alternatively how the phenomenon would appear in real life)
(60% for absolutely correct answers, 40% for correct answers
mixed with wrong or irrelevant elements, 0 for wrong answers)
-Creativity of the alternative script (10% or 0).
Additional support
& information for
teachers
(i.e.
needed
materials
and
resources,
recommendations,
useful tips, if any)

Computers and internet connection will be necessary for this
activity.

Title of the activity
Organisation of the
group of pupils
(i.e. for frontal
teaching, working in
groups, working in
pairs, etc.)
Duration of the
activity
(i.e. 50 minutes)
Location of the
activity
(i.e.
indoor
or
outdoor, in a lab, at
museum, library,
etc.)
Brief description of
the activity
(what the teacher
does and what the
students do)

Insulation Contest
Working in groups of 4 students.
Age of students: 11-12 years old.

The teacher will have to do a small research beforehand and
have the excerpts ready for the students. It is advisable to look
for phenomena that have just been taught in class.

1 hour (1st part 20 minutes, 2nd part 40 minutes).

2 parts (indoors).

The activity includes 2 parts.
1st part
Each group is given one block of ice of equal mass (we weight
all blocks in the classroom). They are also given various
insulation materials: newspapers, styrofoam blocks, raping
paper, pellets, wool fabric, haystack, aluminium foil etc. They
all get 10 minutes to decide how they will protect the block of
ice from melting. Once they have decided, they do their
insulation construction.
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Evaluation
&
assessment of the
learning outcomes
(i.e. method and
type of tools)

2nd part.
After 20 min we weight all the blocks of ice left and see which
team won. The students and teacher discuss the results and
constructions in the classroom.
Each construction is evaluated on the basis of the following
criteria:
-Effectiveness of the construction in insulating the block of ice
(40%)
-Imaginative/creative use of materials and construction design
(30%)
-Correct application of the theoretical principles in the
construction (explicit articulation of these principles by the
students) (30%)
The activity is supposed to be open-ended. That means that all
sorts of constructions may occur. The teacher helps kids in the
1st part asking questions about the physics involved at the
process and directs the discussion in the second part.

Additional support
& information for
teachers
(i.e.
needed
materials
and
resources,
This activity can be performed after the relevant subject in the
recommendations, curriculum is taught (6th grade of elementary school).
useful tips, if any)
Title of the activity
Organisation of the
group of pupils
(i.e. for frontal
teaching, working in
groups, working in
pairs, etc.)
Duration of the
activity
(i.e. 50 minutes)
Location of the
activity
(i.e.
indoor
or
outdoor, in a lab, at
museum,
library,
etc.)

Design your own experiment and make your own experiment-al movie.
Groups of 4 or 5 students.
Age of students: 13-15 years old.

150 minutes.

Indoors or outdoors.
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Brief description of
the activity
(what the teacher
does and what the
students do)

Each group of students will create a short video demonstrating how to
conduct an experiment in the classroom.
The groups are asked to reproduce one of the experiments they have
discussed in the classroom. After they choose their favourite experiment
the groups design the experiment, they buy the necessary materials (or
find them at home), and do a test of the procedure.
The groups record the procedure showing first the materials necessary,
the steps that need to be taken and finally offering a short explanation
of the phenomenon.
If there is time, the class can create a youtube channel to upload the
videos so that other students from other schools can try to perform the
same experiments.

Evaluation
&
assessment of the
learning outcomes
(i.e. method and
type of tools)

Each video is evaluated on the basis of the following criteria:
-Correct list of materials (10% for a complete, 5% for an incomplete list
and 0 if most of the materials are not needed)
-Correct sequence of steps for conducting the experiment (20% or 0)
-Clear explanation of each step (20%) (e.g. if 4 steps are necessary 5% for
each step)
-Correct execution (handling of the materials) in each step (10%)
-Correct explanation of the phenomenon exhibited (30% for a fully
correct explanation, 15% for an explanation mixing wrong and correct
elements and 0 for an incorrect explanation)
-Technical quality of the produced video (10%)

Additional support
& information for
teachers
(i.e.
needed
materials
and
resources,
recommendations,
useful tips, if any)

A video recording device will be needed (most photo cameras also record
video as well as mobile phones). The objective is for the students to
understand the experimental process and then to design and perform an
experiment, in order to test a hypothesis. The more exciting and
interesting the result of the experiment, the better for the students’
engagement.
Since many students may not be familiar with video editing, the goal
would be to get the hall video in one take. They can repeat it sometimes
until they get it right.
More advanced students (that have knowledge of video editing) can also
add music and captions to their videos and help their classmates.
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It will be helpful if the teacher has some knowledge on video recording
and video editing.
This activity can be performed after the subject of the scientific method
is covered in the curriculum (biology, 1st grade of high school).

Title of the activity
Organisation of the
group of pupils
(i.e. for frontal
teaching, working in
groups, working in
pairs, etc.)
Duration of the
activity
(i.e. 50 minutes)
Location of the
activity
(i.e.
indoor or
outdoor, in a lab, at
museum, library,
etc.)
Brief description of
the activity
(what the teacher
does and what the
students do)

Using scratch programming language to make cartoons.
Groups of 3 students.
Age of students: 10-11 years old.

100 minutes (50 minutes experimenting and learning the
program and 50 minutes creating their animations).
Indoors in the computer lab.

Scratch (https://scratch.mit.edu/) is a very easy programming
language. It is free and students can learn to use it very fast.
By using it they can create their own moving animations
showing and explaining simple phenomena.
Students are divided in groups of 3. Each team chooses a
phenomenon or concept to show (e.g. speed, forces). They
make a mini script of their cartoon (what the character will do
and say to demonstrate and show the phenomena or
concept).
They create the animation using the scratch program and then
export it as flash. They can then upload their projects to the
school website for others to see.
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Evaluation
&
assessment of the
learning outcomes
(i.e. method and
type of tools)

Each animation is evaluated on the basis of the following
criteria:
-Clear identification of the phenomenon or concept (10%)
-Relevant script (30% for a fully relevant script, 15% for a script
including along relevant many irrelevant things, 0% for an
irrelevant script)
-Correct explanation of the phenomenon or concept (50% for
a fully correct explanation, 25% for an explanation mixing
wrong and correct elements and 0 for an incorrect
explanation)
- Technical quality of the produced animation (10%)

Additional support
& information for
teachers
(i.e.
needed
materials
and
resources,
recommendations,
useful tips, if any)

Computers with internet connections are necessary.
Teachers will have to download the program on the school
computers. They also have to know how to use the program.
Teachers help students shape their ideas about what the
cartoon will show or say and how they can better demonstrate
the concepts or phenomena chosen.

POLAND
Title of the activity
Organisation of the
group of pupils
(i.e. for frontal
teaching, working in
groups, working in
pairs, etc.)
Duration of the
activity
(i.e. 50 minutes)
Location of the
activity
(i.e.
indoor
or
outdoor, in a lab, at
museum,
library,
etc.)

How high it is?
Activity starts together (whole class) then pupils are divided into few
groups (not too many, every group should have at least one mobile
device).
Conclusions are then made back together.

45 minutes (standard lesson unit time in Poland)

School, Green School, Summer Programs, etc.
Part of activities located outside. High building needed (at least few
floors).
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Brief description of
the activity
(what the teacher
does and what the
students do)

The challenge is presented to students, to estimate the height of
particular building, as precise as possible. Discussion on how to do such
a difficult task should be introduce and animated. Some ideas should
come up. Then pupils splits into few groups, and try to estimate school
(or other) building height using different methods (some of methods
depends on pupils age and knowledge – to be chosen by teacher):
Eye estimation and comparison with other surrounding elements
with known size;
Estimation based on shadow length in comparison with length of 1 m
stick shadow (or similar object with known length).
Using mobile application using built-in smartphone camera;
Using mobile application using pressure sensor, going up to the roof
(or last floor) and observing how pressure and altitude changes;
Calculations based on measured time of small dens object free fall.
Then all groups compare results, estimating uncertainty of every
methods results, trying to design another way of measurement.
All work is documented with data, photos, print-screens, and
then putted online and presented next time.

Evaluation
&
assessment of the
learning outcomes
(i.e. method and
type of tools)

Activity and engagement can be evaluated.
Groups presents their findings using Padlet during next classes,
emphasizing methods they used, results they got, precision they
estimate.
This can be another field of evaluation.
Some mobile applications should be installed previously, and tested
before activities, to avoid time consuming downloading and installation
process, or problems if internet connection fails.
If activities could be longer (90 minutes - 2 units) then the choice of
applications and tests could be another added value.

Additional support
& information for
teachers
(i.e.
needed
materials
and
resources,
recommendations,
useful tips, if any)

Title of the activity 1, 2, 3, 4 – checking.
Organisation of the Class id divided into 3-persones groups.
group of pupils
Every group has one mobile device, with active internet connection.
(i.e. for frontal
teaching, working in
groups, working in
pairs, etc.)
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Duration of the
activity
(i.e. 50 minutes)
Location of the
activity
(i.e.
indoor
or
outdoor, in a lab, at
museum,
library,
etc.)
Brief description of
the activity
(what the teacher
does and what the
students do)

45 minutes

Only requirement is that teacher can present the quiz on screen big
enough for every students to see (projector, big TV).

Activity’s’ objective is to summarize some knowledge, check level of
understanding, check mindfulness during previous activities.
Teacher prepare quiz before activities, in on-line service Kahoot. Form of
quiz can and should depend from age of students, subject taught,
context of activities and so on. Questions can contain text, pictures,
video files (good, if they refer to the topic or even more interesting if
they are made by students before).
Pupils sit in groups (optimally 3 person each), and running the application
on their smartphones or tablets. They input the quiz code (teacher
provides on big screen), and choosing team mode. They input their team
name, personal names, and wait for teacher to begin the quiz.
Teacher run the quiz and questions appears on the big screen. Screen of
students devices shows four colour buttons, and waits for pupils to give
precise and fast answers for questions asked.
In the meantime some extra time is given to pupils to discuss and decide
together in group which button to hit as an answer.
Every question and answer session is then summarized, and ranking
(based on accuracy and speed of given answers) is shown. General
ranking is then available after quiz ends.
If necessary teacher can even download precise report in form of table.
Evaluation
& Generally it should be usually just funny and engaging way of
assessment of the summarizing some part of knowledge and understanding and should not
learning outcomes be object of assessment.
(i.e. method and
type of tools)
If teacher decide to evaluate outcomes, it should be based on ranking
given by service after quiz.
HOWEVER, slow internet connection can lead to answers delay, and can
affect amount of points given for an answer. If this happens, teacher
should resign from formal assessment and turn whole quiz into good fun
and practice activity.
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Additional support
& information for
teachers
(i.e.
needed
materials
and
resources,
recommendations,
useful tips, if any)

It is good to practice this technique, as first time some unexpected
difficulties can occur and pupils should have a chance to get familiar with
this service.
Depending from class situation Kahoot quiz can be used as the new topic
introduction, training activities, summarizing classes or even whole
school event technique.

Title of the activity
Organisation of the
group of pupils
(i.e. for frontal
teaching, working in
groups, working in
pairs, etc.)
Duration of the
activity
(i.e. 50 minutes)
Location of the
activity
(i.e.
indoor
or
outdoor, in a lab, at
museum,
library,
etc.)
Brief description of
the activity
(what the teacher
does and what the
students do)

On the way
Work in groups

45 + 90 mins

Classroom, Laboratory

Part 1.
Teacher at the previous lesson shows the importance of analyzing
situations that may occur on the road (practical importance of the
vehicle motion analysis and the importance for road users’ safety).
Teacher shows typical situations enriched with the narrative story,
justifying the need to study such situations - uniform motion (for
younger students starting to learn about kinematics), acceleration and
deceleration of vehicles (for more advanced students), bypassing,
overtaking (including long vehicles) and so on. Prepares classroom vehicles that will be used in research and the place where the model
traffic situations will be studied.
Students in teams (that have chosen a specific situation) prepares at
home for research (they design their activities, justifying the proposed
solutions).
Part 2. 90 min.
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Evaluation
&
assessment of the
learning outcomes
(i.e. method and
type of tools)

Additional support
& information for
teachers
(i.e.
needed
materials
and
resources,
recommendations,
useful tips, if any)
Title of the activity
Organisation of the
group of pupils
(i.e. for frontal
teaching, working in
groups, working in
pairs, etc.)

a. Students examine the motion characteristics of given vehicles. They
use mobile phones for tests (timing or filming for further analysis using
eg. Open source Tracker application);
b. Knowing the characteristics of vehicles’ motion they calculate the
characteristics of the selected situations: eg. time to reach the
destination, the time and the road distance needed to safe overtake,
time and place of vehicle meeting, etc.;
c. Students then try to reproduce real situations in the lab, make
measurements and compare the results with previous calculations;
d. They formulate conclusions and prepare to present their research
and conclusions to the other teams;
e. Each team presents the results of other studies;
f. Students discuss the results and the practical meaning of the
research and analysis (what we have learned, what new skills we have
gained, etc.
Teacher participates in the work of individual teams. He/She analyze the
process and effects of students' work, their commitment and
competition of individualy chosen teams roles (participatory
observation) and pursuant to the results and observations he supports
and directs students.
Pupils design and justify their actions, implement them, present and
discuss progress and results of their work (self-analysis and evaluation of
their own actions).
1. The activity “On the road” is a continuation of series of meetings
dedicated to the basic concepts, methods and tools of kinematics.
2. The prerequisite condition for the students’ success (awakening of
interest in situations road, construct the initial system of internal
motivation, build and sustain awareness and motivation, and bring them
to the assumed outcomes) is the proper preparation of the teacher's
story and how to arrange the situation and then work with students
excluding their external evaluation.
Augmented World of …
Pairs or small groups.
If activities will take place outside the school area, safety rules should
apply, as student walk from point to point with mobile device.
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Duration of the
activity
(i.e. 50 minutes)
Location of the
activity
(i.e.
indoor
or
outdoor, in a lab, at
museum,
library,
etc.)
Brief description of
the activity
(what the teacher
does and what the
students do)

min 45 – max 2-3 h
Depends from objectives, activities scene, and pupils’ age
School, summer camp, outdoor classes, science centre, town (city game),
etc.
Teacher must have free access to activities scene before, to prepare
trigger materials.

General idea is to use Augmented Reality – not only materials that are
available on market (textbooks), but to create them as needed.
Teacher can prepare extra materials for pupils and present them in a very
unique way, using AR creator in Aurasma application on smart devices.
These multimedia materials (graphics, youtube film, 3D model, etc) will
pop-up on students’ mobile device screen, when they will direct the
built-in camera onto element, which teacher decided to be the “trigger”.
Usually trigger is some unique element of surrounding space – it can be
illustration in book, picture on wall, graphic sign, logo, etc.
In this activities teacher prepare series of short films containing clues,
puzzles, hints, and suggestions, that will lead students from one place to
another. Every “station” can demand some knowledge from students to
solve the riddle, and to find another trigger element, hidden somewhere
in the space of activity.
Before start, every team should have one mobile device with active
internet connection, application installed and should add channel –
teacher provide channels’ name. Only this way they will be able to read
triggers and download prepared materials.
In proposed activities, teacher locates this “game” in chosen space, and
make use of surrounding elements by taking pictures of them and setting
them up as the triggers.
Students then follow approaches the initial point trigger, scan it and
download first clue prepared earlier by teacher. This will lead them to
next station if they solve the puzzle. If the rules (agreed before game)
allows it, students can browse the net to help themselves to find the
answer and follow to the next station.

Evaluation
& Completing the whole set of tasks can be the evaluation itself.
assessment of the Additionally, written form of worksheets can be provided and collected
learning outcomes afterword, to check the effects.
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(i.e. method and
type of tools)
Additional support
& information for
teachers
(i.e.
needed
materials
and
resources,
recommendations,
useful tips, if any)
Title of the activity
Organisation of the
group of pupils
(i.e. for frontal
teaching, working in
groups, working in
pairs, etc.)
Duration of the
activity
(i.e. 50 minutes)
Location of the
activity
(i.e.
indoor
or
outdoor, in a lab, at
museum,
library,
etc.)
Brief description of
the activity
(what the teacher
does and what the
students do)

Technique presented can be useful for every subject and almost every
age level. Huge flexibility can be an advantage for experienced user, but
be problematic for beginners.
That’s why the process of creation materials (time consuming and
demanding), using them as triggers and overlays, should be trained well
before activities begins.

Learning by teaching
Pairs or trios, computer for every group, internet.

45 minutes

Computer classroom

The aim of the activities is to practice pupils’ search skills of necessary
knowledge on the Internet, information selection skills (in terms of
quality), and the use of the results in context of specific problems.
The teacher introduces new issue or the subject to the students (for
example – What is it “the greenhouse effect”, what cause it and how
humankind is trying to minimize it).
Teacher formulates some open questions, puts the challenge to be
accomplished.
Students divide the tasks and problems among the groups and then
begin to search for information, answers to the questions asked,
solutions to the presented problems.
Groups develop "their" range of work, getting ready to present the
results of their research to the whole class.
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After the presentations of all groups, followed by time for questions
and answers, teacher’s summary should be followed by presentation of
a highly complex problem, whose solution has been made possible
thanks to the joint work of all the teams.
Students save their work and share them (through service to share
resources, virtual disk, or other).
Homework consists of summary notes’ preparation, based on
activities materials.
Evaluation
& All the questions should be an answered and tasks solved. During the
assessment of the presentation, the teacher has the opportunity to check whether the
learning outcomes materials are being presented with understanding or still require some
(i.e. method and clarification, comments or explanation.
type of tools)
Additional support The activity requires some former practice on field of effective ways of
& information for searching resources on the web, skills of sources quality evaluation. Low
teachers
performing groups should be provided with teacher support and help to
(i.e.
needed ensure, that every one of them succeeds.
materials
and
resources,
recommendations,
useful tips, if any)

CYPRUS
Title of the activity
Organisation of the
group of pupils
(i.e. for frontal
teaching, working in
groups, working in
pairs, etc.)
Duration of the
activity
(i.e. 50 minutes)
Location of the
activity
(i.e.
indoor
or
outdoor, in a lab, at
museum,
library,
etc.)

A.L.E.X.
Working in groups

80 minutes

Indoor
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Brief description of
the activity
(what the teacher
does and what the
students do)

The teacher provides the students with iPads or Android tablet devices.
The students will work with the educational puzzle game A.L.E.X. on their
tablets, having a student worksheet as a guide. The worksheets should
be developed in a way that mathematical concepts of the national
curriculum are included in the activity. Students should collaborate to fill
in the student worksheet in groups and to present their findings 10
minutes before the end of the lesson.
Evaluation
& Teachers should assess students from their work in groups and their final
assessment of the presentations before the end of the lesson.
learning outcomes
(i.e. method and
type of tools)
Additional support Practice with the tablets and puzzle game.
& information for
teachers
(i.e.
needed
materials
and
resources,
recommendations,
useful tips, if any)
Title of the activity
Organisation of the
group of pupils
(i.e. for frontal
teaching, working in
groups, working in
pairs, etc.)
Duration of the
activity
(i.e. 50 minutes)
Location of the
activity
(i.e.
indoor
or
outdoor, in a lab, at
museum,
library,
etc.)
Brief description of
the activity

“The City of Ember”
Working in Groups

80 minutes

Indoor

The teacher introduces the story of the “City of Ember”, in which it is
described that the world and humans are in danger and might not be
able to survive. Students should collaborate and make a list of the
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(what the teacher events, which could lead a community to live underground. The groups
does and what the should then write a plot regarding the life of people that led them to the
students do)
need of creating a new city, the City of Ember. The role-playing should
take place in the classrooms, debating on the issues presented and on
the need of creating a safe city. Following this, the teacher must remind
students of the most significant problem that people will face while
creating this new city, the problem of energy. Students will then have to
conduct an online research, using the available computers of the
classroom. They will have to combine their finding from the online
research with what they have already acquired from their Science
education lessons to come up with 4 or 5 possible solutions. The students
will have to collaborate in order to write a letter to an imaginary decision
maker (eg. Mayor) in order to explain the problem and suggest their
possible solutions, encouraging him/her to accept to save the city.
Evaluation
& The teacher assesses the understanding of the students regarding the
assessment of the environmental issues of the story and their suggestions to provide a
learning outcomes solution to a real-life problem, based on what they have acquired from
(i.e. method and the lesson. This will be evaluated during the 80-minutes lesson and on
type of tools)
the outcomes of the activity.
- Students’ engagement and their interest in the activity.
Additional support - Read the story well and be prepared for all questions.
& information for
teachers
(i.e.
needed
materials
and
resources,
recommendations,
useful tips, if any)
Title of the activity

Sub-aquatic creatures

Organisation of the Working in groups
group of pupils
(i.e. for frontal
teaching, working in
groups, working in
pairs, etc.)
Duration of the 80 minutes
activity
(i.e. 50 minutes)
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Location of the
activity
(i.e.
indoor
or
outdoor, in a lab, at
museum,
library,
etc.)
Brief description of
the activity
(what the teacher
does and what the
students do)

Indoor

Evaluation
&
assessment of the
learning outcomes
(i.e. method and
type of tools)
Additional support
& information for
teachers
(i.e.
needed
materials
and
resources,
recommendations,
useful tips, if any)

- Students will draw something based on what they seen in “Life in the
abyss”
- Students’ discussions regarding the comparison of the science fiction
story and the movie.

The students should first read the science fiction narration and search
the sub-aquatic living creatures on the “Marine Missions” application,
using tablets or any available computers in the classroom. The teacher
should then present the species from the aquatic environment to the
students and brainstorm on the factors the environmental factors that
affect them. Students should note everything on their worksheet in
groups. Following this, the students will watch a movie of a didactic
nature regarding the life in the abyss. The students will then debate,
comparing everything that they have read from the Science Fiction story
to what they have seen in the movie and searched on the application.

The teacher to be very familiar with the movie and application. Also, the
teacher to maintain students’ concentration on the topic.

Title of the activity Data collection to learn about Plants
Organisation of the Working in Pairs
group of pupils
(i.e. for frontal
teaching, working in
groups, working in
pairs, etc.)
Duration of the 80 minutes
activity
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(i.e. 50 minutes)
Location of the
activity
(i.e.
indoor
or
outdoor, in a lab, at
museum,
library,
etc.)
Brief description of
the activity
(what the teacher
does and what the
students do)

Outdoors – Field trip

The students go on a field trip with their teacher. Every pair of students
have a mobile device (such as smart phones, handheld computers,
tablets etc). The teacher gives every pair of student a worksheet, which
they have to fill in, collecting data with their mobile devices. Students
will also have to take photos, use the magnifier feature (zoom-in) and
create videos for their findings. The worksheet should be developed
based on the curriculum material of the context and focus on the flowers
and their functions and parts. The worksheet should also include prespecified points and every pair of students to reach a conclusion based
on the evidence they found (for example, creating a video of the parts of
the flower).
Evaluation
& Pre-evaluation and post-evaluation can take place. Students will fill in a
assessment of the pre-test before they head out to their field trip and they will fill it in again
learning outcomes when they go back to the school. The teacher can also evaluate students’
(i.e. method and learning from their worksheets and notebooks.
type of tools)
Additional support - Teachers to find a proper place where many proper flowers are
& information for available.
teachers
- Teachers to be able to handle a class outdoors.
(i.e.
needed - Teachers to know how to use the mobile devices.
materials
and
resources,
recommendations,
useful tips, if any)
Title of the activity Quality of Water
Organisation of the Groups
group of pupils
(i.e. for frontal
teaching, working in
groups, working in
pairs, etc.)
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Duration of the
activity
(i.e. 50 minutes)
Location of the
activity
(i.e.
indoor
or
outdoor, in a lab, at
museum,
library,
etc.)
Brief description of
the activity
(what the teacher
does and what the
students do)

80 minutes

Outdoors and indoors

The teacher should conduct a research with students, using Google Earth
in order to find where a lake is located near. Following this, the teacher
will take students to the lake, accompanied by a scientist. Each students
should be provided with a handheld computer in order to collect data
and organise them, such as the pH of the water, alkalinity and
temperature. These will enable the students to identify the water’s
quality. After returning to their classroom, they should fill in the
worksheets of the science education curriculum. Following this, the
students should collaborate with their teacher and scientist in order to
design Power Point presentations and poster to show what they
acquired from their findings.
Evaluation
& The teacher can evaluate the posters and Power Point presentations
assessment of the
learning outcomes
(i.e. method and
type of tools)
Additional support - Be familiar with the lake
& information for - Be familiar with handheld computers
teachers
(i.e.
needed
materials
and
resources,
recommendations,
useful tips, if any)
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Part 2. Findings from the Focus Group
A. Information and data about the participants
The purpose of the Focus Group was to assure that the educational content,
namely the teaching ideas and activities designed on the Literature Review, is relevant
to the needs and settings of real students, teachers and schools. Apart from this, the
Focus Group results should help the SciFUN consortium to improve this content.
Thus, the Focus Group envisaged to verify/validate the findings from literature
review AND to gather inputs for innovative teaching ideas/activities (useful to develop
the SciFUN Toolkit) and eventually other issues the participants in the Focus Group
would like to see/find in the Toolkit.
The Focus Group was achieved with 5 persons for each partner country
(excepting Poland, whose group was made of 7 participants), reaching to a total
number of 27 persons. Before the Focus Group session, all participants completed
short questionnaires. According to them, 20 were females, while 7 were males. Also,
the school level where they teach/taught varies: 5 were of secondary level, one having
previous experience in 3rd level education and one having worked in industry, in the
field of sciences and technology. School level was primary in the case of 5 participants,
lower secondary in the case of 11, and upper secondary in the case of 6 participants.
The participants were, obviously, teachers who are involved or connected
with science education, namely:
 All subjects for the primary school teacher;
 Technology;
 Physics;
 Chemistry;
 Mathematics;
 Nature education;
 Computer classes;
 Biology;
 Geography;
 Chemistry.
The duration of each Focus Group was of approx. 1 hour.
In point of teaching experience or school-related environment experience,
only 5 participants responded and they stated that they have between 6 and 26 years
of experience. Thus, the average for them is 20.2 years of experience.
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B. Classification of science disciplines from the most
motivational and attractive to less motivational and attractive
In order to break the ice among the participants, the facilitator provided them an easy
task. They were asked to rank (on a scale from 1 to 10) different sciences (suitable for
pre-university education) in terms of their motivational value and attractiveness for
students. The disciplines were classified in the following way: ICT, Science and
Technology and Geography seem to be mostly preferred by students, followed by
Biology, Informal Learning, Physics and Ecology. At the opposite side we have Zoology,
Civic Education, Chemistry, Mathematics and Botany.

C. Relevance of literature review findings
In general the educators that participated in the focus group thought that the activities
proposed were interesting, innovative and relevant to the needs and settings of real
students, teachers, and schools.
However, they had several adjustments to propose in order to make this material
more accessible and easy to use for teachers and students. Their proposed
adjustments had mostly to do with time management in the classroom and the level
of difficulty of the activities proposed. They wanted to make sure that what is
proposed would be applicable in the classroom setting and suitable for the age of the
students. Finally, the educators proposed to link the activities directly to the
curriculum, in order to help teachers integrate them in the school practice. (GR)
According to the discussion generated by this topic, we should mention that outdoor
activities are preferred by kids. They like to go in the forest and learn the Geographical
phenomena at the scene. Our participants stated that experimental lessons are
considered to be very good for a better understanding of the concepts. It also helps
them to remember the phenomena for a long time. It definitely suggests the fact that
the students focus, deliberately or not, on the practical side of the learning process. It
is easier for them to understand and keep in their mind the information if they
associate the theory with the practical facts. (RO)
When it is about the content of the lesson, it should be clear and rendered in simple
terms, in an attractive format. Even if the new concepts they have to study seem to
be difficult and complicated, if they are rendered in a structured and logical way, they
are by far simplified. Moreover, this kind of approach helps the teachers to avoid the
loss of interest of their students. (RO)

42

www.scifun.eu
As weaknesses of teaching outdoors, the participants mentioned the necessity of
approval from the principal of the school and the higher amount of time that lesson
planning takes. Moreover, the participants highlighted that the curricula is too tight
and rigid, which obviously is in totally contradiction with the students’ needs and
expectations. It also has (as a cause) the complicated terminology and, as a
consequence, the student loses his/her interest. (RO)
The participants again mentioned that the literature review findings were very similar
to their personal experiences and knowledge about science education. The
participants indicated that they used almost all of the findings activities in their
teaching practice with the exception of the activities involving smartphones, iPads,
Facebook and the 360 YouTube videos. Using Facebook and smartphones were
deemed to be bordering on being too personal with the students. iPads were not used
has they did not have any, but chromebooks were used as they can carry out a similar
function. The 360 YouTube videos are not used due to the schools computer
infrastructure not being of a high enough standard to process them effectively. (IE)
In high tech problems ICT teachers can be valuable help providing cooperation and
collaborative training. School infrastructure (internet access) can be an issue when
live connection is required. Teachers raised a question of school organization issue,
which limits possibility of leading classes in small groups, outdoor. (IE)
In general the educators that participated in the Focus Group thought that the
activities proposed were interesting, innovative and relevant to the needs and settings
of real students, teachers, and schools.
However, they had several adjustments to propose in order to make this material
more accessible and easy to use for teachers and students. Their proposed
adjustments had mostly to do with time management in the classroom and the level
of difficulty of the activities proposed. They wanted to make sure that what is
proposed would be applicable in the classroom setting and suitable for the age of the
students. Finally, the educators proposed to link the activities directly to the
curriculum, in order to help teachers integrate them in the school practice.
To be more specific, regarding the proposed activities one (“Photography walk –
photographing mechanics in the park”) and two (“Become a film science critic”) the
educators suggested to narrow down the phenomena the students would look for, in
order to achieve better direction of the activity and make sure the desired educational
outcome would occur. They commented that activity two (“Become a film science
critic”) would be very attractive to students, since most of them like movies. One of
the educators has tried something similar and it was very well received by the
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students. They also proposed for educators to find online lists or books concerning
physics in the movies. (GR)
Related to another one of the activities (“Design your own experiment and make your
own experiment-al movie”) the participants in the Focus Group underlined how
important it is for students of that age to learn about the scientific method and how
to conduct an experiment, so the activity was a good choice. Also they stressed that
we have to choose the experiments carefully since the more exciting and interesting
the result of the experiment, the better for the students’ engagement. They were
divided concerning the editing of videos since some of them had a positive experience
and said students were very capable in using iPads and producing videos, while others
had experience with students having difficulties editing videos. They stressed that
videos of bad quality may disappoint students, while editing can be very timeconsuming. In the end they thought that this can be the second part of the activity
and each teacher can evaluate whether it is suitable for their classroom. (GR)
One other proposition was to make the activities less demanding and shorter in time,
since time in the classroom is often pressed by the need to complete the curricula. All
the activities were adjusted taking these comments into account.
One activity they proposed was to use apps created for smartphones in order to see
how the accelerometer works. For example students can attach the mobile on a small
moving toy car and use the app to measure speed and many more activities like that.
This could be integrated in the teaching of the relevant subjects and would add an
element of fun in the learning process. (GR)
Generally, they mentioned that they may use the students’ mobile phones in the lab
in order to measure time, as chronometers. But they highlighted that it is important
for students to know the rules of use of these devices in the classroom (or they may
get distracted). (GR)
Some examples of long distance effects were mentioned. Even few years later, after
ending the school, students visits teachers and recount how previous classes helped
them to choose study field. Surprisingly, not all of them were leaders in these fields.
Sometimes students recall classes and particular activities – some unusual moments,
atypical teacher behavior – not the typical classes. (PL)
Finally, educators proposed to use video in order to watch experiments in slow motion
or fast forward. This can impress students a lot since it is something they cannot see
in everyday life. (GR)
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D. Inputs for innovative teaching ideas/activities
It is important to note that the activities and tips we provided in the Literature Review
on how to develop engaging science education activities contain the previous ideas
which were pointed out by the teachers participating to the Focus Group.
The following ideas can help teachers make teaching science fun to their students: the
games on science themes could attract students to learn science, competitions with
prises, others than academic contests (Olympiads), national contests such as “Earth
Sciences” or “You know, You can, You win!” (RO)
We should add the necessity of introducing videos in the lessons, interactive activities,
so that students will be as active as possible (they are not supposed only to observe
what the teacher does). Also, the teacher can use simulations and different
educational applications, video games, all of them having an educational purpose. A
greater number of experiments should also be introduced, as well as ICT tools must
be extensively used. (IE, CY)
It would sometimes be desirable to convert the lessons into games. For example, an
educator teaches a lesson regarding the different kinds of soil, while encouraging the
students to guess how much time the soil needs to do down (trial and error). Role play
may be used too (students act as the scientists and the role of the teacher is just
supportive). We should not forget that the lesson can be also designed in a way that
students have to solve a problem, having a goal until the completion of the lesson.
(CY)
As we previously mentioned the importance of introducing videos in the lessons, they
may be used to record and playback force and motion topics to analyse in slow motion.
Many times in science teaching there is a big, more fundamental problem. That is that
students do not understand concepts. This immediately makes the subject difficult
and boring. Videos and computer simulations can be a great help in this direction.
Another important aspect is visualization. Students can better understand difficult
concepts if these can be visualized. To that end teachers can use applications or
programs. For example they mentioned using the programme Corinth Classroom
(https://www.ecorinth.com/) during courses. It has 3d models concerning biology and
can help students visualize what they learn. Unfortunately, it is not free. (GR)
Many other ideas were provided by our participants: use of a Kahoot quiz in the
lesson, use of eChalk interactive software, creating posters on scientific topics, use of
marketplace strategy to research and sell scientific based products, use of
chromebooks to research topics such as genetic disorders. (IE)
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The educators mentioned that the most important aspect of making science teaching
fun is for teachers to find ways to make teaching attractive, put on a “show”, impress
students and ignite their imagination and curiosity. (GR)
Another problem linked to that is that students are very good at solving equations but
they do not realize how this is translated into the physics of everyday life phenomena.
If teachers can make this connection the lesson will immediately get more interesting.
(GR)
Furthermore, they mentioned that students like hearing stories and it is a good idea
to use stories to get their attention, especially in the ages 9-15 years old. One
mentioned he uses episodes from history of science and he thinks it is very popular
with students. (GR)
Geography teachers (but not only them) pointed the high value of outdoor activities.
Real contact with the surrounding environment, practical contexts, “live” science going
on around, are highly appreciated by students. (PL)
Generally every aspect of real, local, personal for students contexts were emphasized
as highly valuable, in all disciplines. The activities of every subject can touch real
problems, not only based on theoretical and made-up issues. (PL).
Among the things that could attract and motivate students for science education, the
participants to the Focus Group observed the importance of a good communication
between teachers and students. An informal way to conduct the lesson is the way
through the teacher can break the so-called wall between him/ her and the students.
Outdoor activities, games, experimental lessons and less theory, visits to museums
and trips represent an unconventional way to take a class. Leaving the classroom
perhaps makes the students forget about the restraints of a traditional class and helps
them gather the information faster and easily. They help the students become familiar
both with their educators and the new concepts they have to learn. Moreover, a
pleasant environment makes the students pay more attention to what they are taught
and to deeply understand the phenomena because, in the case of the sciences, we
talk about theory about practical phenomena. (RO)
During the Focus Group discussion the teachers mentioned that above all students like
to be active during the lesson and preferably do things with their own hands and
observe what happens. Hands on activities, constructions, experiments are really
attractive to students. These can be complimented by using technology. For example
applications that can demonstrate complex concepts were mentioned. (GR)
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In general they stated that science education has the advantage that educators can
show students things that seem magical, unexpected, and surprising.
Electromagnetism for example has many such examples. This aspect then attracts
their attention for listening to the explanation. (GR)
Our participants considered that the topics and/ or the activities the students mostly
prefer in science education are those connected to the environment around them.
The Universe is a favourite topic regarding Geography, the Anatomy is important to
know the human body. We should add the topics related to the daily life and crosscurricular lessons. It is important to observe the tendency to prefer topics which are
directly connected to the human life, activities and environment. The students need
to know how this Universe functions, how we can help it in order to avoid destroying
our area. Thus, practical topics should be chosen and designed in an attractive way in
order to get the students closer to the mysteries of world and life. (RO)
In general, educators think that students like to have the opportunity to see something
they normally can’t with the means they posses. Microscopes, telescopes and
simulations are very impressive and popular for that reason. However, they
mentioned that this can even be done with a game. Even the simplest games can ignite
their imagination. (GR)
Another preferred topic is how things affect their life. For example talk about how
radio works, why the sky is blue, why sunsets are red, what a microphone does – how
it transforms our voice etc. This kind of connection always gets them engaged. They
are really surprised when they realize that we often do not understand the logic
behind the things we use daily. (GR)
As mentioned above all activities that allow students to build or do things with their
hands and participate actively in processes are very popular.
Finally, showing that all the subjects taught are very relevant to the students’ everyday
life is also very important.
The practical guidelines, tips and recommendation the participants suggested to
educators, teachers and trainers in order to make their science teaching more
interesting and motivating for students, highlight the importance of arising curiosity,
changing the old didactic strategy with a new and innovative one (e. g. starting the
lessons with a story or question), communicating with the students by means of
modern socializing tools, using fun exercises and applications. The last idea highlights
the consequence of living in a digital society and the importance that ICT and Web 2.0
technologies have in the learning process. Teaching should be adapted to the
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students’ needs and points of interest and the information should be provided by
technological means, which are more attractive for nowadays students. It prevents
the loss of interest and also facilitates learning. (RO)
As it was previously mentioned it is important to catch the students’ attention and this
is done by highlighting the magical and unexpected side of phenomena, by letting
students actively participate in processes, and by giving them the opportunity to see
things they normally can’t. (GR)

E. Improving science teaching and learning
When asked about how we can improve science-learning opportunities for all
students, both in and out of school, the participants highlighted the necessity of
improving the laboratory facilities in order to undergo more and more experiments.
Teachers mentioned that there are many ways to make a school visit very enjoyable
and effective. For example activities like treasure hunts are very useful and fun. They
also mentioned that it is a good idea to involve the students in the preparation of the
visit, helping them to find information and material about the place they are going to
visit. Again, it was pointed out the importance of the practical side of learning and how
students can apply in the daily life all the theory they are provided during the lessons.
(GR)
Living in a high-tech society involves the importance of using more technology and
experimental electronic platforms, because the students have the necessary
computing science abilities. Thus, teachers should focus on using the multimedia tools
and online platforms in order to undergo experiments or to provide examples based
on the science topics they taught. As the participants also noticed before, this kind of
approach facilitates learning, helping the students not only to memorize the
phenomenon, but also to deeply understand it. This issue leads to the possibility of
applying what they learn in the daily life- it is called competence. (RO)
Unfortunately, the schools in the rural environment provide poor facilities and
teachers have to use their personal laptops and tools in order to facilitate science
learning and avoid the loss of interest in the case of their students. (RO)
Educators think that school visits to museums and other venues can be a great
learning opportunity if they are prepared carefully. They mentioned that it is
important to have all the necessary information provided by the museum/ venue but
it is also very important that teachers will put in the necessary time and effort to
prepare the visit, something that does not always happen. If school visits are not
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prepared beforehand, with clear objectives that the students know of, then the impact
is small. (GR)
One teacher described that during an excursion they have used a program called one
note https://www.onenote.com/#. This program is a digital notebook that allows
students and teachers to upload digital content (texts, images, maps etc) to organize
the visit. It contains the information necessary, the content is synchronized and all
students have it on their mobiles Students have accounts through which they can
access and edit the content. It is ideal for digital collaboration. This way during the
visit one group of students can be the guides for the rest of the class for a specific part
and then other groups are guides for other parts. This preparation and collaboration
helps them profit from the visit. (GR)
Using modern technology by teacher can be helpful, but does not give any guarantee
of improvement. Very important is to use it as already well known, handy tool, which
is helpful. This requires training, sometimes helper (ICT specialist, optimally other
teacher already familiarised with this technology, tool). (PL)
When one of the teachers mentioned about using games during classes and
competitive elements, the other teachers have legitimized it with many examples and
appreciated this method very much. Games can have many different forms,
objectives, duration time etc. (PL)
Less numerous classes can improve live contact with students, can facilitate individual
approach, improve quality of activities, especially in experimental disciplines, where
groups have to work individually with lab equipment. Other ideas were going out of
scheme, looking for unconventional way of teaching, filling activities with live contexts.
Good results were observed when students were responsible for preparation of
multimedia documented projects such as self-made short films showing their individual
work. (PL)
The skills and resources needed by teachers in order to engage in ambitious and
efficient science teaching contain the ability of a good communication with students.
For them, it is not always enough to present the lesson. The students have to be
motivated and encouraged in order to involve in projects and different activities. It is
also important to like kids and respect them. Moreover, good didactic and scientific
competences are quite necessary, as a minimum of resources such and laboratories
too. (RO)
Training of teachers in new tools and activities is very important as all educators
stressed. (GR)
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Resources are also very important. Many schools only have a few functional and
updated computers, which means that 6 or 7 students will have to work on the same
computer. This creates a lot of problems. Furthermore, it should be taken into
consideration that usually there is no regular maintenance for computers at schools.
(GR)
We can observe that designing science learning environments and curriculum
materials that support students from a variety of backgrounds and with different
interests quite differ from teacher to teacher. This issue could be observed in the case
of the participants to the Focus Group too. So, many innovative ideas are definitely
needed. (RO)
Firstly, the course books are old and quite unattractive. They can be seen as a cause
of the loss of interest and attention of the students. Thus, they should be replaced
with modern and innovative tools which catch the attention of the students and
respond to their real needs and expectations. Secondly, electronic format materials
like the books for primary school would be desirable. They represent the first step in
replacing the traditional way of teaching science and the bridge to the ICT and Web
2.0 technologies. Moreover, making maps with the students (as a didactic material)
make them very proud and involve them directly in the learning-teaching process. In
addition, teachers use CDs from SIVECO, with different types of interactive lessons for
Biology, Chemistry and Physics (they are very attractive for students because of the
way they are designed). Finally, it seems that students are good at graphics and
mathematical functions due to the use of the soft Geogebra, stated one of the
teachers who participated in the Focus Group. It highlights the fact that modern
technologies facilitate learning, not only because they help the teacher make the
lessons more interesting, but also they provide the students with real possibilities to
cross beyond the theoretical limits and improve their competences in their field of
interest. (RO)
During the Focus Group many different tools and techniques were discussed that
make learning science fun. Educators noted that all these tools that involve the
students actively, enforce collaboration and bring out the fun aspects of science, are
good for engaging students from different backgrounds. If collaboration is promoted
then students that are better at something can help their classmates and vice versa.
It is also important to convince students that what they learn is useful for their lives.
If we achieve that then they are more attentive and positive.
A key point in the Focus Group was the usefulness of new educational technologies in
the learning-teaching process, how ICT and Web 2.0 technologies for science learning
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could support the understanding of science concepts, laws and principles and the
achievement of the science learning outcomes.
All the participants agreed that the new technologies have a major role in science
teaching. They facilitate making the lessons more attractive and provide a good
understanding of the taught concepts. They are useful in order to see things which,
during a traditional class, one cannot see (e.g. the intern structure of an animal). From
an ethical point of view, they are a way of avoiding, for example, dissections. They also
can replace the lack of laboratory equipment and save time during the lessons.
Using modern technology by teacher can be helpful, but does not give any guarantee
of improvement. Very important is to use it as already well known, handy tool, which
is helpful. This requires training, sometimes helper (ICT specialist, optimally other
teacher already familiarised with this technology, tool).
Our participants noted some weaknesses or consequences which should be
prevented. Preparing the lessons requires a higher consumption of time. Educators
should take care not to replace the teacher with a computer because it is always
necessary to supervise the students all the time they use the computer or other
modern tools. (RO)
When asked how teachers can link the science learning opportunities and results
provided in and/or by school to lifelong access to science and how sustainable school
science education is for the development of further science education/career, the
participants highlighted the importance of each science in part.
To begin with, students admitted that they liked Geography because they knew how
to orient, how to choose an itinerary for a trip and how a cave was formed.
Furthermore, Mathematics helps people to think logically, to make connections. It also
is important for the national exams (this is also an option belonging to the students).
Last but not least, Physics definitely help us in everyday life. (RO)
The participants suggested a variety of ideas on how teachers can stimulate students’
appetite for science. They can organize competitions with awards, or a Science
festival. Another useful idea is to organize meetings with a science careers, innovators
or giving examples of people who have a good financially life because of science. Apart
from this, students are very active at this age and they definitely need clear and
diverse activities, which do not require much time. (RO)
Educators think that new educational technologies can be very useful if they are used
taking into account specific learning objectives. They are very popular with students
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and make learning fun. They are also helpful in visualizing difficult concepts which
helps students better understand them. (GR)
One important factor is that the teacher should frame their use carefully. Students can
easily get distracted and use technologies for other purposes. It is important to explain
how technologies will be used and with what purpose. (GR)
In Greece few students want to pursue science careers. Science is not very popular to
students as a lifelong endeavor. This has to do with two factors.
First of all science is a difficult subject taught in a very theoretical way most of the
times. It also requires a lot of discipline and hard work in order to understand it.
Educators think that if all the techniques and tools mentioned above are used then
this can make learning science fun and can lead to a lifelong access to science.
A second factor mentioned is the job market concerning science careers. During the
last years we hear in the media that few young scientists can find work in Greece and
that is why many of them leave the country. Students are very influenced by this image
and do not want to pursue science careers since they are afraid it will be difficult to
find a job.

F. Ideas for the toolkit
According to the participants in the Focus Group, “Making Learning Science FunSciFUN” Toolkit should include models of different types of lessons (how one should
teach and evaluate). Also, new didactic strategies used in other countries are
important and should be included in the Toolkit. They provide examples of how
education works in other countries and could represent a source of inspiration for the
Romanian educators as well. It should be available both in a printed and electronic
version, maybe on a platform specially designed for teachers. In this way, every
teacher can easily access the Toolkit. Other useful components of the Toolkit should
be practical examples of how an experimental lesson of Physics is led, how a soft on
Mathematics concepts is used, or practical examples of Chemistry experiments. These
components are in total agreement with the students’ needs and expectations. They
are looking forward the practical side of learning and the applicability in the daily life
of what they are taught. (RO)
Educators seemed to have a very clear idea as to what they would find useful in the
toolkit. They definitely need it to contain educational scenarios in the form of lesson
plans where the teacher will be able to find all the necessary steps and materials for
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conducting an activity. It is important to be complete so that a less experienced
teacher will be able to use it. (GR)
Also, the activities should be divided in different categories according to their age
group, and class level. (CY)
They would like these activities to be pilot tested in the classroom. Reports from this
implementation should be available to educators. This will help them understand how
tools and activities were used and received in a real classroom situation. They would
like to know what the students liked or what they found difficult. They commented
that sometimes projects that seem very good in a theoretical level are very difficult to
implement in the real school life. It is important for the project not to be overambitious since the time in the classroom is very limited. (GR)
Materials should include theoretical information, examples, relevant links and photos,
photos and videos implementing the activity, doing the experiments etc.. However,
they said that too much information may be daunting for teachers. There should be a
balance. (GR)
One idea is to have different versions of the activities, for experienced teachers (that
will need less info) and less experienced ones (that will need more info and guidance).
Especially in using applications there should be tutorials (for different levels of
experience).
Apart from the functions mentioned above educators think it is very important to have
an online discussion forum where teachers that are using the tools can talk to each
other, exchange views and experiences and also ask for help.
Moreover, teachers mentioned it would be useful to link activities to other school
subjects from the curriculum or even other activities so that educators that have the
time can do a follow-up on the activities. (GR)
Mathematics teacher suggested including as many as possible particular examples of
math application in real life. The wider range of examples teacher have, the better
choice he/she can make, depending from students interests. (IE)
Instructions of ICT tools usage, techniques, examples from many fields, can work as
the ignition for further use of such tools in similar way. Example multimedia materials
could be useful, timesaving and effective help. (PL)
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The Toolkit should also include hands on examples of investigations and investigate
science content, activity sheets (and an ability to print). The teacher should have the
ability to choose the subject that s/he wants to teach and get practical guidelines on
that and an indicative lesson plan. Also, the activities and, why not, the entire content
should be available so that students also can access it at home and can involve parents
or other family members or friends. In this way, some of the provided activities could
be used for homework. Also, the activities may be designed in such way that they can
help students to learn how to answer and why. Science content should be linked to
other subjects. It would be desirable to contain a detailed list with all the materials
that each lesson requires. (IE)
The content of the Toolkit could be divided in different categories according to the
students’ age group or to the class level. It should contain lessons ready in a digital
form, so that teacher does not require paying great effort to deliver the lessons. Tips
for teachers and practical suggestions to enhance the lessons are also necessary.

G. Other aspects and issues
In the end of the Focus Group, the participants were asked to provide any further
comments/ questions/ suggestions or other aspects which should be included in the
SciFUN Toolkit (which were not approached or discussed during the Focus Group).
They pointed out that it is important to give more attention to science and to
restructure the curricula. A balanced number of science classes (nowadays, students
have 1 Biology class/ week and 5 Romanian language classes/ week). Moreover,
parents should involve more in the education of their children and teacher should
have better salaries.
Educators stressed that when technology is used it is important to have some kind of
technical assistance if needed. Many times educators find a useful tool but when they
have difficulties using them they do not know where to find help.
Evaluation of lessons/units should be taken into consideration and outdoors activities
should be used as much as possible.
It is necessary to make the Toolkit empirical (such as collecting data, like contaminated
water from a river) to solve a real world problem (e.g. The fish are dying) and acquire
information from stakeholders (e.g. People around the river that were informed by
the teacher).
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Conclusions
Summing up the ideas expressed during the Focus Group and in the Literature Review,
we can conclude that:





















Outdoor activities and experimental lessons are preferred by students instead
of the theoretical and traditional ones;
Games and competitions are means by which the lessons could be made more
attractive and motivational;
Good communication and an informal way of leading a class facilitate learning
by rising the students’ interest, attention and motivation;
Science learning should definitely be connected to the day by day reality and
life; in this way, it becomes appealing to the students because they find the
practical applicability of the information they gather;
Innovative didactics should be the base of science teaching;
Teachers should adapt their classes to the students’ needs, expectations and
life; thus, the modern socializing tools should not be avoided; on the contrary,
they have to be used when necessary;
A key point of the Focus Group and Literature Review was the utility of the
digital tools, ICT and Web 2.0 technologies; they are really preferred both by
educators and learners;
ICT and Web 2.0 technologies could replace the lack of laboratory facilities,
providing high-tech experiments; through the online platforms, students could
easily apply what they learn and find more and more information;
Course books should definitely be avoided and replaced by digital lessons
which provide an interactive way of learning.
There is a major shift in the Irish education system currently taking place with
the introduction of the new Junior Cycle program and as a result science
education within the country is also changing.
There is a new focus given to the Nature of science which aims to promote
greater engagement and thinking about how science works; carrying out
investigations, communicating in science, and the role and contribution of
science and scientists to society.
Therefore the participants of the Focus Group mentioned that a high degree
of the literature review findings were already being implemented in their
teaching of science education.
All the participants agreed that incorporating technology into their teaching
and learning was extremely valuable and essential but WiFi inconsistencies
were hindering its implementation to a small degree.
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The participants were not in favour of using smartphones as they felt it would
become too personal and all agree that chromebooks or tablets would be
better devices to use.
A number of ideas for the toolkit were suggested by the participants to help
make the toolkit more engaging for teaching and learning but a degree of
caution was sought with the time taken for students to learn for the amount
of learning that is actually achieved in that particular unit. But overall positively
viewed as a welcome addition to aid teachers and students in the teaching and
learning of science education.
During the desk-based and field-based research performed in Greece we found
specific ideas and activities that were mentioned repeatedly concerning how
we can enhance students’ motivation and engagement in science education.
As it was evident both from the desk-based and field-based research a very
important aspect is the active involvement of students in the learning process
(design and build things, do experiments, play games, solve puzzles, express
their opinions etc.). Students particularly like hands on activities.
Technology can be used in many ways and has many advantages. For example
applications can help demonstrating complex concepts or can be used a tool
for creating and managing content. However, the use of technology in the
classroom should be carefully framed and have a specific target.
Finally, it is very important to impress students showing them things they find
unexpected or surprising and show how the things they learn in the classroom
are connected to their every-day lives (frame school science into everyday life
contexts).
One of the focus group teacher said: “In my previous school where I taught, I
was dreaming about interactive whiteboard. Now, when I have it in every class
I think this is not the issue. The problem is to use it wisely, properly choose and
prepare materials, make use of such tool in proper way. But previously you have
to get to know the tool, try not to be afraid of it, get familiar, find the
advantages it can provide. Just like with every other tool…”
Many remarks concerned the vicious circle of permanent lack of time.
Curriculum has to be completed and final tests set the rules, limit teachers’
freedom of acting. They lose their self-efficacy when try to lead
unconventional classes, and have feeling as they would lose the precious time.
Final results seemed to be more important than the knowledge itself. But then,
how can we inspire our students, how can we ignite the spark of hunger for
more, how can we “infect” them with passion, and expect they’ll become
scientist some day?
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Some “out-of-frame” activities, full of real life problems solutions, reaching
out of school environment, enriched with modern technology students love to
use could be the short summary of the focus group.
The literature reviewed pointed out very simple yet practical advices, teachers
agreed in general.
Many remarks considered value of social aspects in everyday school life.
Cooperation rather than competition – including groups’ cooperation, classes
and even schools from different towns, regions and countries. This way
students will learn not only information, but can structure knowledge and
then, cooperating, communicating, exchanging experience, can reach wisdom.
Modern tools, new methods, up-to-date services, multimedia, can be – of
course – useful help, and teachers should make good use of it in their didactical
practice. But it should never replace real life problems, contact with the nature,
substitute real experiment.
The SciFUN project can and should provide wise help through the SciFUN
Toolkit, making teachers’ life easier and students’ education more effective
and pleasant.
The practical guidelines-tips and learning design principles on developing
engaging science education activities in the Cypriot context, focus on the
incorporation of the use of mobile devices as means of data collection and the
enhancement of the role of mobile learning.
In addition, the incorporation of science fiction narratives in teaching science
education and connecting it with real-life issues is considered as a very good
idea.
Computer games are also stressed as a very interactive and innovative way of
learning in science education.
Informal science environments and the use of inquiry-based science education
are prominent in the literature of Cypriot education.
The selection of commercial movies to focus on the scientific content is
considered as an interesting practice, while the use of interactive storytelling
gained very good impressions by the students.
The use of mobile technologies in science education (such as devices are the
tablet PCS, the mobile phones, the personal digital assistants (PDAs) and
the handheld computers, the pocket-PCs), is considered essential.
The participants in the conducted Focus Group, mentioned that the literature
review findings were very similar to their personal experiences and knowledge
about science education in Cyprus.
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All the participants were aware of the PISA results and the knowledge and attitudes
of students towards science education.

58

