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Transforming Schools into Innovative Learning Organisations 

The European Distance and E-Learning Network (EDEN) has organised bi-annual Open 
Classroom Conferences with focus on ICT enhanced open, distance and e-learning, since 
1997. The 2015 Conference is addressing the needs in search for Innovation in School 
Education. EDEN and Ellinogermaniki Agogi are the co-operating partners in organising the 
three-day international conference in September 2015 in Athens. 

Developments in learning innovation and the impact of ICT on school education have 
presently been realised through many policy actions, programme initiatives and projects. At 
the same time, socio-economic challenges and the recent, often critical scenarios – social 
mobility, migration, globalisation, multi-culture structures – change the mandate of what we 
call Open School Education. 

The search for new, more effective school structures, and the overcoming of broader 
challenges that societies are facing in their way towards the Knowledge Economy, is 
uninterrupted. The demand is increasing for upgrade of quality, in order to meet the needs for 
new competences and skills. It is proven that learning personalisation helps foster motivation 
and engagement, so learning is becoming more and more individualised and self-managed 
even in institutional settings. The EU has adopted policy initiatives like the Opening Up 
Education and formulated ambitious goals in the EU2020 programme, for the school 
education sector as well. Still, most Member States are striving to introduce innovation 
through resisting structures and hindering factors. 

The Athens event is implemented with the involvement and support of significant EU co-
funded initiatives, like being the final event of the Digiskills project, which demonstrates ways 
to involve school communities in innovative teaching and learning practices. Several 
conference activities will serve as first steps in the sustainability of the Open Discovery Space 
project, one of the ever-largest EU co-funded educational networking initiatives. 

The conference showcases and celebrates the excellence of "change agents" from all over 
Europe who have developed and improved their digital skills and competences by 
participating in online and face to face trainings, workshops and competitions. 

The EDEN Open Classroom 2015 Open Discovery Space Conference offers an impressive 
spectrum of different open schooling and teacher training initiatives, major achievements, 
their resources and training services provided. The conference approach and themes imply 
openness in choosing the topics and applying interactive session formats. 

During the Scholarly Contributions Sessions, academics and professionals will present their 
research and validated practices, following peer reviewed admission process. 

 András Szűcs António Moreira Teixeira 
 Secretary General EDEN President 
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SCIENCE TEACHING IN SECONDARY SPECIAL EDUCATION 
Nikolaos Nerantzis, Special Vocational High School of Serres, Katerina Riviou, Ellinogermaniki 

Agogi, Greece 

Introduction and Background 

Since 2009 (http://4myfiles.wordpress.com/?attachment_id=67) “hands-on” activities with 
“low-cost” materials (Κουμαράς, 2002; Valadares, 2008) were integrated in Science Education 
didactical approaches (Figure 1) and were found to be a useful approach1. Since then, various 
educational tools have been deployed in science education maximizing students’ educational 
outcomes. Nevertheless, the most fruitful “tools” for teachers are collaboration, experience 
gained after participation in face to face trainings such as a summer school and the interaction 
with colleagues from all over the world in online communities of practice. All these were 
achieved with involvement in ODS, GreeNET, ISE, GoLab projects and competitions, which 
also led us to collaborate with other educational “frameworks and initiatives”, such as 
Universal Design for Learning (UDL)2

 

 and the UDLnet Network, that will be presented in the 
following sections. This paper presents, shortly the didactical proposals awarded in Pathway, 
GreeNET, GoLab, ISE contests as well as the approach documented as one of UDLnet 
Practices. 

Figure 1. Hands-on activities with low–cost materials, school years 2009/10 (left) and 2012/13 
(right)3

                                                               
1 It is also our strong belief, that experiments with simple materials “weld” the scientific knowledge and 
understanding of the scientific ideas to everyday life experience and the content of the scientific ideas 
respectively. These experiments reinforce the learning benefits of teamwork models, of learning, of 
investigation, of differentiated instruction and are a very important component in creating a positive climate 
in the classroom (Κουμαράς, 2002) 

 

2 http://www.udlnet-project.eu/ & http://udlnet.di.uoa.gr/  
3 https://4myfiles.wordpress.com/pstr/physics/ 
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The educational activities presented target students from mainstream education as well 
students with disabilities and/or special educational needs (SEN) (Riviou et al., 2015; OECD, 
2015). To plan lessons in special education one primarily have to take into account: i) 
students’ difficulty to connect core scientific ideas and mathematical representations 
(Παντελιάδου, 2000; Παντελιάδου et al., 2004), ii) students’ concepts are universal and not 
easily modifiable (Driver et al., 1994; Περδίκης, 2006; Heywood & Parker, 2010 4

A didactic proposal to introduce the concepts of “energy flow”, “wave”, 
“oscillation” and “disorder”. ( Νεράντζης et al., 2013) – Pathway project  

) and iii) 
students’ difficulties regarding memory (short term, working, long term) (Μπότσας, 2007). In 
order to achieve our educational objectives we integrate the Big Ideas of Science (GoLab, 
2015), Inquiry Based Science Education (IBSE), metamemory strategies (Karably & Zabrucky, 
2009), posters as educational materials (Nerantzis, 2014a), analogies (Περδίκης, 2006), 
Information and Communication Technology, online repositories of educational resources 
such as Inspiring Science Education (ISE) and GoLab. The educational activities are available 
online on the blog of the first author: https://4myfiles.wordpress.com/ and on the 
corresponding repositories. The educational process followed “negotiates” basic concepts of 
physics (such as field, energy, gravity) with tools which always move students’ curiosity. 
Therefore, open inquiry (Levy et al., 2011) via an Inquiry Spaces Learning (ILS) approach is 
providing internal motivation to students (Boekaerts, 2002). Our educational objectives are 
from the Bloom’s revised taxonomy (Heer, 2012) and refer to a process of teaching as a 
necessary means to an end (Staver, 2007). We envisaged the active involvement of all of our 
students in order to understand the basic scientific concepts (Staver, 2007), and set our 
educational goals in the zone of proximal development (Vytgosky, 1978).  

The didactical proposal was awarded with the 3rd prize at IEP’s / PATHWAY’s contest on 
IBSE entitled “The Pathway to Inquiry Based Science Teaching” (266624/SiS-CT-2010)5

 

.  

Figure 2. 1D joined pendulums (left), 2D & 3D joined pendulums (centre) and experimental setups 
(right)  

                                                               
4 Moreover, «there appears to be no study which found that a particular student’s conception could be 
completely extinguished and then replaced by the science view. Indeed most studies show that the same old 
ideas stay alive in particular contexts. Usually the best that could be achieved was a ‘peripheral conceptual 
change’ in that parts of the initial idea merge with parts of the new idea to form some sort of hybrid idea» 
(Heywood & Parker, 2010). 
5 see http://pathway-event.ea.gr/ & http://pathway-event.ea.gr/pathway-resources, It is the result of the 
collaboration and support on such initiatives from the Serres’ Consultant for Science, Aik Mpezergiannidou, 
and the responsible of the Serres’ Laboratory Center of Science (LCS), S. Mandiliotis.  
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Figure 3. Posters on fields (left) and waves (right) (https://4myfiles.wordpress.com/pstr/physics/) 

The “7E” IBSE model has been used: elicit – engagement – exploration – explanation – 
elaboration – evaluation – extend (Levy et al., 2014). The proposal is supported by three (3) 
worksheets – one for every didactical hour (http://wp.me/p3oRiZ-1R). The scenario includes 
the “water cycle ≈ DC electrical circuit” and “matter ≈ energy” analogies, energy chains 
(Nerantzis, 2014b; Tiberghien, Baker & Brna, 1999), storyline (Ηλιοπούλου, 2006; Solstad, 
2006), scientific questions and experimental inquiries on flow(s), wave(s), oscillation(s) with 
experimental setups and 1D, 2D and 3D pendulums (Figure 2), posters (Figure 3), ICT. The 
activities proposal can be found also on UDLnet inventory6

On simple DC circuits (Nerantzis, 2014c) – GoLab project  

 (Riviou et al., 2015). 

This didactical proposal was awarded with the 1st prize to 2014’s GoLab’s national teacher 
contest7. The scenario includes the educational use of comics (Kakalios, 2009), the Electrical 
circuit lab (the former Electricity lab)8, experiments with “low cost” materials, the use of 
smart-phone and/or tablet for initial and final wireless recording students’ responses 
(Πιερράτος, 2013; Πιερράτος, et al., 2014), the use energy chains and charts. The primary idea 
was to emphasize the “dialogue” between reality (hands-on experiments) and models (virtual 
laboratories). As the use of models is very broad (Ginnis et al., 2010) and necessary in science, 
all students are invited to recognize the ideality of the model, while understanding the 
limitations of such simulations in the display and interpretation of real world9

                                                               
6 … 

. Additionally, 
students will work in simple DC electrical circuits and they will extract relationships between 
physical quantities. They will also recognize energy conversions and transfers. Students will 
work in groups with both the virtual laboratory and the “real” laboratory. Finally, as optional, 
there is a third lesson plan using the “electrical circuit – traffic road” analogy (Figure 4). You 
can find the three (3) associated Inquiry Learning Spaces (ILS) here: http://wp.me/p3oRiZ-80. 
This didactical proposal was implemented at the Inclusion Class of 4th Junior High School of 
Stavroupoli (Thessaloniki, Greece). 

7 http://golab.ea.gr/contest2014/content/contest-winners  
8 http://www.golabz.eu/lab/electrical-circuit-lab  
9 Υπουργείο Παιδείας & Πολιτισμού, Παιδαγωγικό Ινστιτούτο Υπηρεσία Ανάπτυξης Προγραμμάτων, 
Πρόγραμμα Σπουδών Φυσικών Επιστημών για τα Δημοτικά σχολεία και Φυσικής για Α’ Γυμνασίου - Α’ 
Λυκείου για τα Γυμνάσια και Λύκεια της Κυπριακής Δημοκρατίας , ISBN: 978-9963-0-9115-7, 2010 . 
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Figure 4. A simple DC circuit (left), its “circuit’s polygon” (centre) and poster on “electrical circuit ≈ 

traffic road” analogy (right) 

Experimental (open) inquiry with low-cost materials, on the simultaneous freefall 
of two different bodies from the same height10

The implementation of this didactical proposal was awarded with the 1st prize of the 2015 
GoLab national contest

 (Nerantzis & Mandiliotis, 2014) – 
GoLab project  

11 and the award was the attendance of the 2015 GoLab summer 
school. The activities were implemented in two classes (the 2nd & the 4th) of the Special 
Vocational High School of Serres12

To study the free fall many teachers have developed some very interesting educational 
experimental setups and activities using ICTs and robotic applications (e.g. Arduino

 (http://wp.me/p3oRiZ-bY).  

13). The 
initial idea (spring of 2013) included a more “complicated” device to “jam” of 
electromagnetism but eventually a “simple” device was chosen. For the implementation of this 
activity the use of cameras and/or smartphone and/or tablets and photo editing software and 
video is “required”. Many pages are written on Galileo’s experiment of throwing balls at the 
Pisa’s tower14

                                                               
10 The present proposal took shape during the school year 2013-14 with the support of Sotiris Mandiliotis 
(Serres’ LCS), Aik. Bezergiannidou (Consultant for Science Teachers), Konstantina Pilidou (Special Educational 
Consultant), Suzana Delic (Primary subject teacher & ICT teacher, Primary school Horvati, Zagreb, Croatia). 
This educational proposal will be (virtually) presented at the 3rd International Symposium On Creative  
Education - Creative School “Nook N Cornor”, 16th - 19th November 2015, Finland 

. The present, open inquiry base science education (IBSE), didactical proposal 
also includes the educational use of comics (Kakalios, 2009), experiments with “low cost” 
materials, the use of smart-phone and/or tablet for wireless recording of students’ responses, 
posters (Figure 5), interactive whiteboard (IWB), photo and video editing software (Figure 5) 
via a GoLab Inquiry Learning Space (ILS) (http://goo.gl/X4c4so). The educational objectives 
are from Bloom’s revised taxonomy (Heer, 2012). 

11 http://golab.ea.gr/contest2015/content/contest-winners  
12 Τ.Ε.Ε. Ειδικής Αγωγής Α΄ βαθμίδας & Ειδικό ΕΠΑ.Λ. Σερρών, https://speduser.wordpress.com/  
13 http://ekfe.thesp.sch.gr/autosch/joomla15/images/ekfeArduino/freefall.pdf and here. 
14 http://en.wikipedia.org/wiki/Galileo's_Leaning_Tower_of_Pisa_experiment 
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Figure 5. The falling objects experiment poster (left) and three snapshots of the experiment (right) 

Environment & STEM Education (Νεράντζης, et al., 2015) – GreeNET project 2015  

In the context of GreeNET a competition was launched via Facebook15

 

 on “How to shape 
environmental education for young people, so that their interest in the environment sector of 
the economy rises?” The first author took part with educational activities 
(http://wp.me/p3oRiZ-fo) with three (3) ILSs on Waste (http://goo.gl/IIm3z5), Wetlands 
(http://goo.gl/ZlBm4U) and Watershed (http://goo.gl/DCRbgz).  

Figure 6. The post and photos from the “extend” phase 

As “starting point” citizenship was set. We constructed a didactic proposal aimed at active 
learning, “framing” the concept of environment with the knowledge of European and Greek 
law16

                                                               
15 https://www.facebook.com/GreeNETproject  

. We tend to provide teaching tools and good teaching practices (e.g. posters, video, 
GoLab/Graasp, metamnemonic questions, activities “outside the classroom”) based on STEM 
education, while integrating principles of inquiry learning and ICT. In the three ILSs 
“infiltrate” science subjects and environmental sciences subjects developing multiple 
connections and representations between them. Students are being involved with activities on 
material reuse, recovery, recycling and discussions (especially during the extend phase of 
inquiry approach on issues such as near space pollution, nuclear wastes, etc.) thus developing 
an environmental conscience. This research sets the “pillars” of a broader framework of 
individual integration through the development of critical thinking, both individually and in 
collaboration with others, aiming to raise awareness on human rights issues, sustainable 

16 Directives 2008/99/EC & 2008/98/EC and Greek Law N.4042/2012 
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development, global peace and safeguard human dignity building, ultimately, a culture of 
peace17

Lasers & Bubbles (Nerantzis & Mandiliotis, 2015) – ISE project  

. 

The 2015 ISE Contest theme was on “Learning with light”18

1st Phase: pre-activities (classroom – LCS) 

. “Lasers & Bubbles” was awarded 
as a top 5 finalist didactic proposal and the “title” of Inspiring Teachers for the first author. 
Moreover, the award was attendance of the Science on Stage (17-20 June 2015, London) 
Activities on exploring light’s behaviour passing through different media (air, oil) was carried 
out two years ago (2012/13) in classroom. This year (2014/15) we repeated and enhanced 
these activities, visiting the Serres LCS, with the same five students with SEN who also carried 
out the experiments two years ago (Braud & Reiss, 2004). The didactical scenario has four (4) 
phases: pre-activities, main activity, post-activities and discussion – conclusion(s) – extend. 
The practice can be also found at UDLnet inventory (Riviou et al., 2015). 

Using IWB we recall our 2012/13’s experiments on light. We listed the core scientific concepts 
(Staver, 2007) connecting with the Big Ideas of Science (GoLab, 2015). Staying on IWB we 
explored the “atom ≈ river” analogy (Figure 7). This analogy it turned to be a very joyful 
activity when the physics came alive and photons were the students and atoms where coloured 
papers on the ground (Kousoureta, 2015). With this dramatization, the students (holding 
hands and “trotting” on the papers) had to make decision on the materials separating line 
about where to turn: left or right? So, the physics of the rainbows can be implemented 
(Voulkoutzi, 2015). Educational objects on diffraction from the National Aggregator 
Photodentro (http://photodentro.edu.gr/lor/r/8521/1573) or/and PhET 
(https://phet.colorado.edu/en/simulation/bending-light) were included as well as the analogy 
with Takeshi’s Castle (https://youtu.be/ScpJSlUmA9s). Visiting Serres LCS, we engaged our 
students to a plethora of introductory activities on lasers, total reflection, fibre optics, Morse 
code and bending light with sugar. We visited Serres LCS using local bus service and on foot. 
We wanted our students to walk, since as research shown (Chaddock et al., 2010) 
walking/exercise can help brain function (Schwartz, 2015; Henry, 2015). Moreover, many 
schools are orienting and adapt using stand-up tables in the classroom so the students 
«monitor themselves constantly throughout the day and make responsible choices about when 
and where they stand» (Guinane, 2015).  

                                                               
17 http://www3.unesco.org/iycp/uk/uk_sum_cp.htm  &  http://en.unesco.org/cultureofpeace/  
18 http://www.inspiring-science-education.net/competition  
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Figure 7. The atom ≈ river analogy (http://wp.me/p3oRiZ-hu) 

2nd Phase: main activity (LCS) 

After the introductory activities we gave the students directions about their main activity and 
we let them experiment & play first: If students experiment first then they can understand 
theory better (Plotnikoff, 2013). The objective was to explore, describe, inquiry and explain 
light’s behaviour (microscopic approach) passing through different media – under teachers’ 
very discrete guidance. We have to point out that all the hands-on activities of the main phase 
were hands-off activities for us (the teachers) since «hands-off teaching cultivates 
metacognition» (Maats & O’Brien, 2015). Moreover, in order to promote self-reflection and 
regulation prior every task, I was asking my students if the task was seemed difficult (or not) 
and why. After the task I was asking the same question again. The objective was, through 
strategies of metamemory, to monitor the learning procedure through Ease of Learning (EOL) 
and Judgment of Learning (JOL) questions (Karably & Zabrucky, 2009). 

3rd Phase: post-activities (LCS – “Heraclitus” science museum) 

At the end, we engage students into some very interesting activities: & videos, eye-doctor 
trick, red-cyan 3D vision (https://youtu.be/X7RF7NvSu6A) so to raise the mechanism of 
human site. Finally, we visited the “Heraclitus” science museum (in the same building with 
LCS) (http://1gym-serron.ser.sch.gr/index.php/mouseio-irakleitos/ekthemata-mouseiou-
hrakleitos) and we saw and interacted with didactical experimental apparatus nearly 100 years 
old (Figure 8). This was a very in triggering experience since we connected not only with 
science history but with our educational history.  

4th Phase: discussion, conclusions, extend (classroom) 

At the classroom each student presents his conclusions and we discussed about the final 
results and outcomes of our project. We summary of the project, we revised and extend, 
connecting with everyday life through a plethora of the Inspiring Science Education (ISE) 
resources19

                                                               
19 e.g the Energy Poster (http://portal.opendiscoveryspace.eu/node/822367), GoLab’s remote lab The color of 
the light  (http://www.golabz.eu/spaces/color-light), Newton’s mistake 
(http://portal.discoverthecosmos.eu/node/132277),  Eye resource (http://www.inspiring-science-
education.net/sites/default/files/1_14_Eye.pdf) and “Eyes' hidden secrets” 
(http://portal.opendiscoveryspace.eu/el/edu-object/eyes-hidden-secrets-675434), Aurora Borealis 

. The Extend sub-phase is a very important phase for deep scientific understanding 
of core ideas and the development of everyday life skills. 
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Figure 8. The three (3) “blue” posters for Lasers & Bubbles (up), the reflector apparatus and (lower 

left), the colladon apparatus from “Heraclitus” Museum and (lower centre) the eye doctor trick 
(lower right) 

Universal Design for Learning (UDL) principles application20

Grounded on new research in neuroscience and the Design for All principles, Universal 
Design for Learning (UDL) constitutes an educational approach that promotes access, 
participation and progress in the general curriculum for all learners (CAST, 2015).The 
difficulty is in all cases translating the UDL principles and guidelines into practice. In order to 
bridge this gap between policies and practice the UDLnet network aspires to address this 
necessity collecting and creating good practices to the dedicated repository designed and 
developed for this purpose. Education stakeholders are invited to record their Good Practices 
(http://udlnet.di.uoa.gr/). The educational activities described being implemented in 
mainstream and SEN education have been described under the prism of the UDL principles in 
order to help the various stakeholders understand the potential of UDL. Figure 9 depicts the 
way and degree that the above mentioned educational activities apply the UDL Principles on 
the UDLnet Repository

 

21

Conclusion 

. 

The educational activities presented involve students working in teams and as researchers; 
testing, adjusting, inquiring and exploring different aspects of a problem. The educational 
outcomes are among others knowledge gaining on the core scientific ideas, better 
relationships between teachers and students, and boost of students’ self-esteem. The emotion 
component has been integrated in learning (Hinton, et al., 2008), long term teachers’ 
cooperation and consistency and continuity to teaching. The first pillar is to offer students 
                                                                                                                                                                                                   
(http://portal.opendiscoveryspace.eu/edu-object/aurora-borealis-13547) & Aurora Australis and their colours 
(https://youtu.be/hC7QroiDVQw), http://portal.discoverthecosmos.eu/node/107194 
20 UDL is not completely new for education stakeholders and in many cases can be partially applied 
unconsciously. 
21 http://udlnet.di.uoa.gr/index.php/best-practices/browse-best-practices at the Main Topic (menu on the 
left) click Science (you must register) 
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educational activities in order to facilitate their learning and to provide them the necessary 
experiences for life. The second pillar has been the design of innovative educational activities a 
process that has been facilitated with the participation in networks, such as ODS and UDLnet, 
online communities of practice, the participation in teachers’ contests, face to face trainings 
such as workshops and summer schools and teachers’ exchange of resources, practices and 
experience. All the above are objectives to an effort for an inclusive education and they were 
developed with use of open access scholarships and open educational resources” (UN, 2014). 

 
Figure 9. Screenshot from Lasers & Bubbles activities described following UDL Principles on UDLnet 

Repository (http://udlnet.di.uoa.gr/) 
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