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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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A NETWORK OF PEERS AND PRACTICES FOR ADDRESSING 
LEARNER VARIABILITY:  

UDLNET – THE CASE OF SCIENCE TEACHING 
Katerina Riviou, Ellinogermaniki Agogi, Nikolaos Nerantzis, Special Vocational High School of 

Serres, Greece 

Abstract  
Article 24 of the UN Convention on the Rights of Persons with Disabilities states that persons 
with disabilities should be guaranteed the right to inclusive education at all levels, regardless 
of age, without discrimination and on the basis of equal opportunity. State Parties should 
ensure that children with disabilities are not excluded from free and compulsory primary 
education, or from secondary education. Still, there is a long way ahead before reaching a 
society where equal opportunities are guaranteed for all. Inclusive and quality education is a 
key means to achieve this goal. In many special, as well as mainstream schools, however, there 
is still much uncertainty and a lack of knowledge. Grounded on new research in neuroscience 
and the Design for All principles, Universal Design for Learning constitutes an educational 
approach that promotes access, participation and progress in the general curriculum for all 
learners. UDL recognises the need to create opportunities for the inclusion of diverse learners 
through providing curricula and instructional activities that allow for multiple means of 
representation, expression, and engagement. Yet, these developments do not necessarily result 
in significant, widespread changes in practice – that is, in how schools actually organise and 
provide learning experiences for pupils. The difficulty is in all cases translating these policies 
into practice. Though the policy context supports a shift to inclusion, professionals need more 
support to develop their practice. In order to bridge the gap between policy and practice the 
UDLnet network aspires to address this necessity collecting and creating best practices under 
the framework of Universal Design for Learning. UDLnet is a European network that aims to 
contribute to the improvement of teachers’ practice in all areas of their work, combining ICT 
skills with UDL-based innovations in pedagogy, curriculum, and institutional organization. 
This paper presents the UDLnet project, its aims, the methodological framework, as well as 
the description and documentation of a case study from the field of science with application of 
the UDL framework on the Inventory. 

Keywords: Universal Design for Learning (UDL), Design for All, inclusive education, science, 
inquiry base science education (IBSE) 
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Introduction  
Following the European Year for Combating Poverty and Social Inclusion (2010), the 
adoption of a headline target under the Europe 2020 Strategy (Europe 2020, 2010) on the 
reduction of early school leaving and the 2010 Council conclusions on the education of 
migrants and on the social dimension of education and training, social inclusion is promoted 
through education. For the school sector particularly, the issues of early school leaving and 
special needs are particularly important. European legislation addresses disability in a broad 
range of areas: Treaty of Amsterdam (Article 13, 1997) on discrimination against disabled 
citizens; Article 26, EU Charter of Fundamental Rights on ‘the right of persons with 
disabilities to benefit from measures designed to ensure their independence/social and 
occupational integration/participation in the life of the community.’ Mainstreaming 
accessibility in EU policies is part of the Commission’s wider drive to facilitate people with 
disabilities to play their full part in society. Disability is also at the core of the UN Convention 
on the Rights of People with Disabilities, to which the European Community is a signatory. 
The EU’s Europe 2020 strategy has, as a priority, accessibility and economic/social 
participation of people with disabilities through the elimination of existing barriers. 
According to the EU Commission Staff Working Document Analysis and mapping of 
innovative teaching and learning for all through new Technologies and Open Educational 
Resources in Europe Accompanying document Communication ‘Opening Up Education’ 
(2013), the wider use of new technology and open educational resources can contribute to 
alleviating costs for educational institutions and for students, especially among disadvantaged 
groups. This equity impact requires, however, sustained investment in educational 
infrastructures and human resources 

The right to inclusive and quality education for all, has come a long way over the last decades. 
Since the UNESCO Salamanca Statement of 1994, there is a political will within the 27 EU 
Member States to carry out the necessary changes in the field of legislation and school 
organisation. Both on European and national levels, authorities worked on the realisation of 
legal frameworks facilitating inclusive education for all within the framework of their 
competence. These declarations and policy documents clearly state that all children and adults 
have the same right to high quality and appropriate education. While there have been 
numerous successful efforts to reduce barriers to access, participation, and progress within the 
general education curriculum, students with disabilities still experience significant difficulty 
obtaining accessible and usable educational resources in a timely manner. As a result, students 
with disabilities are chronically at high risk for school failure and under-performance 
(Blackorby & Wagner, 2004; Frieden, 2004). The challenge, according to Universal Design for 
Learning (UDL) is not to change the students, but rather to redesign, adapt and personalize 
curricula and instructional methods and create a learning environment that helps each 
student develop his or her full potential. Thus, Designing for All (D4All) and promoting 
inclusion benefits all children and not only those with disabilities.  
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State of the art  

What is Universal Design for Learning?  

Grounded on new research in neuroscience (Hall, Meyer & Rose, 2012) and the Design for All 
(D4All) principles (Stephanidis, 1999), Universal Design for Learning (UDL) constitutes an 
educational approach that promotes access, participation and progress in the general 
curriculum for all learners (CAST, 2015). Individuals bring a huge variety of skills, needs, and 
interests to learning. Neuroscience reveals that these differences are as varied and unique as 
our DNA or fingerprints. Three primary brain networks come into play: (Meyer & Rose, 2000; 
Rose & Meyer, 2002; 2006): 

Table 1: Brain networks and Universal Design for Learning 

Affective Networks Recognition Networks Strategic Networks 
The “why” of learning The “what” of learning The “how” of learning 

How learners get engaged 
and stay motivated. How they 
are challenged, excited, or 
interested. These are affective 
dimensions. 

How we gather facts and 
categorize what we see, hear, 
and read. Identifying letters, 
words, or an author’s style are 
recognition tasks. 

Planning and performing tasks. 
How we organize and express 
our ideas. Writing an essay or 
solving a math problem are 
strategic tasks. 

Stimulate interest and 
motivation for learning 

Present information and 
content in different ways 

Differentiate the ways that 
students can express what they 
know 

 
UDL recognises the need to create opportunities for the inclusion of diverse learners through 
providing curricula and instructional activities that allow for multiple means of 
representation, expression, and engagement (King-Sears, 2009; CAST, 2015). 

The Three Principles 

Three primary principles, based on neuroscience research, guide UDL and provide the 
underlying framework for the Guidelines: 

• Principle I: Provide Multiple Means of Engagement (the “why” of learning). Affect 
represents a crucial element to learning. Learners differ markedly in the ways in which 
they can be engaged or motivated to learn. There are a variety of sources that can 
influence individual variation in affect including neurology, culture, personal 
relevance, subjectivity, and background knowledge, along with other factors presented 
in these guidelines. Some learners are highly engaged by spontaneity and novelty. 
Others are disengaged, even frightened, by those aspects, preferring strict routine. 
Some learners might like to work alone, while others prefer to work with their peers.  

• Principle II: Provide Multiple Means of Action and Expression (the “how” of 
learning). Learners differ in the ways that they can navigate a learning environment 
and express what they know. For example, individuals with significant movement 
impairments (e.g., cerebral palsy), those who struggle with strategic and organizational 
abilities (executive function disorders), those who have language barriers, and so forth 
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approach learning tasks very differently. Some may be able to express themselves well 
in writing text, but not speech, and vice versa. It should also be recognized that action 
and expression require a great deal of strategy, practice, and organization, and this is 
another area in which learners can differ.  

• Principle III: Provide Multiple Means of Representation (the “what” of learning). 
Learners differ in the ways that they perceive and comprehend information that is 
presented to them. For example, those with sensory disabilities (e.g., blindness or 
deafness); learning disabilities (e.g., dyslexia); language or cultural differences, and so 
forth may all require different ways of approaching content. Others may simply grasp 
information quicker or more efficiently through visual or auditory means rather than 
printed text. Also, learning and transfer of learning occur when multiple 
representations are used, because it allows students to make connections within, as 
well as between, concepts.  

The UDL Guidelines (CAST, 2011) are organized according to the three main principles of 
UDL. The principles are broken down into Guidelines, which each have supporting 
checkpoints (CAST, 2015).  

The UDLnet network 
In order to bridge the gap between policies and practice in applying UDL and to face the 
associated obstacles identified above, we present here the design and development of the UDL 
Network (UDLnet). UDLnet aspires to address the necessity of collecting and creating best 
practices under the framework of UDL from a wide range (generic guidelines down to more 
specific ones) of four envisaged themes: inclusive learning environments, accessible resources, 
teachers’ and school leaders’ competences, examination of barriers and identification of 
opportunities. UDLnet targets 3,500 users in seven countries across Europe (Greece, Ireland, 
Cyprus, Finland, Netherlands, Germany, Spain). In general, UDLnet aims to improve 
teachers’ practice in all areas of their work, combining ICT skills with UDL-based innovations 
in pedagogy, curriculum, and institutional organization. It is also aimed at in-service and pre-
service teachers’ use of ICT skills and resources to improve their teaching, to collaborate with 
colleagues, and perhaps ultimately to become innovation leaders in their institutions.. The 
overall objective is not only to improve classroom practice, but also to raise awareness of the 
European educational community on the need for UDL based teaching and learning practices.  

The envisaged procedure of UDLnet Network consists of the following basic phases:  

• Good Practice Thematic Search and Organization: good practices shall be collected 
from partner countries, as well as from affiliated institutions in the areas of inclusive 
education all over Europe with emphasis in UDL, through focus groups, as well as 
through the practice exchange forum.  
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• Implementation: a number of events shall be organised for the exchange, validation 
and evaluation of the collected UDL best practices: such as training sessions, contests, 
summer schools, webinars, as well as workshops organized in local and European level.  

• Valorisation: The formation of a set of recommendations to policy makers and 
regional authorities shall indicate ways European policy makers can use the UDLnet 
Inventory and UDL good practices to support the inclusive education and training of 
their citizens. 

UDLnet Practices – case study from the field of science 
In this contex we present three educational scenarios from the field of science education along 
with the application of the UDL guidelines as documented on the UDLnet Inventory.  

A didactic proposal to introduce the concepts of “energy flow”, “wave”, “oscillation” and 
“disorder” 

Inquiry learning aims at students in pursuiting of scientific procedures and practice of science 
in the context of scientific literacy. The central idea of the inquiry learning is the formulation 
of educational, “simple” scientific questions to be explored by scientific method. We chosen 
the 7E model (Levy et al., 2014) since – in out scenarios – the Extend sub-phase is a very 
important phase for deep scientific understanding of core ideas and the development of 
everyday life skills.  

Table 2: 1st didactical hour (introduction – flow), the 7E model’s phases  
Phase Activities Figures 
elicit Recall the analogy “water cycle ≈ DC electrical circuit”, Recall 

of Energy Chains (Nerantzis, 2014b; Tiberghien, Baker & Brna 
1999). Students wonder on “What is a flow? “ & “Flow equals 
motion? 

 

 

engagement Students, list, record and classify flows in the analogy and at 
the energy chains,  highlighting the globality of the concept 
“flow” and the fact that “behind” of mass and electrical 
charge flow(s) are energy’s transformation(s) & conventions.   
Activity # 1: - observing and describing movements of 1D 
coupled pendulums. The teacher “elicits” the concept of the 
“wave”, highlighting the fact that the bodies are in motion 
but not in locomotion. 

exploration Activity # 1 (continuation): The teacher “elicits” the concept 
of the “wave”, highlighting the fact that the bodies are in 
motion but not in locomotion. 

explanation Group discussion & discussion in the whole class 
elaboration Observation/Conclusions 
evaluation Review, Metacognition 
extend Homework: On “flow”, students are to collect material from 

books, magazines or the Internet, to list and present flow(s) 
and wave(s) behaviour and to record views and queries. 
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Except IBSE in the present scenario the use of analogies are very useful. The use of analogies 
plays a vital role in the educational process in general and in approaching and building 
concepts. Analogies proven to be a valuable and direct tool allowing, for example, direct 
import of abstract concepts’ representations. The analogies and models are useful tools of 
thinking, representing (but not copying) a piece of reality. The successful use of analogies 
requires adequate preparation of the students (Aubusson et al., 2006).  

Table 3: 2nd didactical hour (on waves & oscillations), the 7E model’s phases 
Phase Activities Figures 
elicit Review of 2nd didactical hour, use of storyline and posters. 

Students wonder on “What is a wave? “ & “Can we see/observe 
waves of matter & waves of energy?” 

 

 

 

engagement Activity # 2: Observing, listing and describing movements of 
2D & 3D coupled pendulums. Activity # 3: Implementation of 
an experimental setup for waves/oscillations. 

exploration Activity # 3 (continuation): Listing & describing 
waves/oscillations. Matter ≈ energy analogy. Distinction 
between mechanical electromagnetic waves. Highlighting the 
difference mechanical waves ≠ matter flow(s). 

explanation Group discussion & discussion in the whole class. Use of poster 
on waves/oscillations 

elaboration Observation/Conclusions 
evaluation Review, Metacognition 
extend Homework: Students will contact an inquiry (in sources such as 

books, magazines or the Internet, etc) for other uses of the 
word “wave” and / or “oscillation” and they will express 
opinions and questions. They have also to draw the Activity’s 
#3 setup energy chain (diagram). 

 

Table 4: 3rd didactical hour (inquiry: experiment & measurements), the 7E model’s phases  
Phase Activities Figures 
elicit Review 2nd didactical hours, use of storyline and posters. The 

scientific question for the inquiry is “Does the pendulum’s period 
depends on its mass? – Justify your answer” 

 

engagement Design an experimental apparatus (pendulum) in order to observe 
and measure exploration 

explanation 
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elaboration Activity # 4 Implementing an experimental apparatus in order to 
observe and measure. Activity # 5: Taking measurements (time, 
number of oscillations, mass),  Observation/Conclusions 

 
 

evaluation Review, Metacognition 
extend Homework: Students will write a small text on commenting the 

results of the experiment. 
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Table 5: UDL principles (flow) 

 

Posters as educational material 
Posters are visual tool that can be part of many lesson plans and activities (e.g. as an advance 
organizer, as a common reference content, a resumption material, a cross thematic material, 
etc.), fitting students’ educational needs, maximizing the success of educational objectives and 
combining – at the same time – images, text, mathematics and sketches (Nerantzis, 2014a). 
Posters are also a visual tool that can “give readers a spark of excitement and results in a new 
level of understanding” (Steele & Iliinsky, 2010).  
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Figure 1. MSKSTON for “I”, “take”, “give”, “drink” from http://logo-center.gr/site/?p=581 

 
Figure 2. A social story for educating children with autism spectrum disorder (DSM-5),  
http://autismsupportnow.com/wp-content/uploads/2012/12/copingwithfeelings.pdf 

By placing those posters in the classroom, helps students to remember, to transfer knowledge 
from one subject to another and on their metacognitive skills, to control/check their 
knowledge (Zohar & Dori, 2012) and – if the students are appearing in the poster – there is a 
positive effect on their self-esteem (Nerantzis, 2014a). “The most important part of 
understanding data is identifying the question that you want to answer” (Fry, 2008). The 
posters were created also talking in account i) students’ educational needs (“reducing 
Irrelevant data, reducing “noise” (Steele & Iliinsky, 2010)), ii) the teaching plan context 
(educational objective, ICT, IBSE, outdoor activities, etc.) and c) interaction (the seven stages 
of creating an information visualization: acquire, parse, filter, mine, represent, refine and 
interact (Fry, 2008). The posters are available in Greek and in English 
http://4myfiles.wordpress.com/.  
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Table 6: UDL principles (posters) 
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Lasers & Bubbles 
The educational activities regarding Lasers & Bubbles are shortly presented in Table 7 along 
with the UDL principles application as documented on the UDLnet inventory. 

Table 7: The Lasers & Bubbles activities & the UDL principles 
“Phase” Activities UDL principles 
Pre-activities We listed the core scientific concepts connecting 

with the Big Ideas of Science 
(http://www.golabz.eu/big-ideas) and we 
emphasized and on “how light travels” and “is the 
same amount of energy ‘entering’ and ‘exiting’?” 
Staying on IWB we explored the “atom ≈ river 
analogy”. We summed up with one of the following 
educational objects on diffraction from 
photodentro.edu.gr or PhET and the analogy with 
Takeshi’s Castle Visiting Serres’ LCS 
(https://youtu.be/ScpJSlUmA9s), we engaged our 
students to a plethora of introductory activities on 
lasers, total reflection, fibre optics, Morse code and 
bending light with sugar!  

UDL Principle I 
1st Guideline - How this guideline was 
implemented: visual aids, posters, artifacts 
2nd Guideline:  
3rd Guideline: - How this guideline was 
implemented: students have the opportunity 
to experiment 
 
UDL Principle II:  
4th Guideline: - How this guideline was 
implemented: students can work individually or 
in small groups 
5th Guideline - How this guideline was 
implemented: students have the flexibility to 
demonstrate the outcomes of the learning 
process in a variety of ways 
6th Guideline - How this guideline was 
implemented: the role of the teacher is centred 
around students’ needs 
 
UDL Principle III 
7th Guideline- How this guideline was 
implemented: the active involvement of 
students makes them motivated 
8th Guideline -How this guideline was 
implemented: students have the opportunity to 
run hands on experiments themselves using low 
cost materials 
9th Guideline - How this guideline was 
implemented: students metacognition is 
supported with the use of specific questions 
(self-reflection, learn through trial & error) this is 
supported with use of the inquiry method (IBSE), 
pre-activities, activities in the lab (with use of 
real artifacts), experimentation, post-activities 
(support of metacognition, transfer of 
knowledge) 

Main activity The objective was to explore, describe, inquiry and 
explain light’s behaviour passing through different 
media – under teachers’ very discrete guidance. 

 
Post-activity At the end, we engage students into some very 

interesting activities: & videos, eye-doctor trick. We 
use red-cyan 3D vision to see some, easy to find in 
the web, images and also videos 
(https://youtu.be/X7RF7NvSu6A) so to raise the 
mechanism of human site.  

Discussion 
Conclusion(s
) 
Extend 

Back at the classroom each student presents his 
conclusions and final outcomes of project we 
discussed. After summarising, extension along with 
connection with everyday life follows. 

Conclusion and further work 
It has proven far easier to help the various stakeholders understand the potential of UDL than 
it has been to implement UDL on a large scale. UDL requires collaborative planning amongst 
teachers with different curriculum knowledge and skills – especially in a “more open future” 
(Price, 2015). The methodological approach of UDLnet has been presented. UDLnet is in the 
process of collecting practices of universal design for learning with focus groups where 
stakeholders and experts might attend and contribute and we hope that the recommended 
approach will contribute towards creating and sharing inclusive open educational resources. 
An implementation/training period will follow, as well as annual reports documenting the 
findings. Further work remains the population of the UDLnet repository with such practices, 
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their documentation according with the UDL Guidelines and Checkpoints (CAST, 2015) and 
the support of pilot implementation in schools all around Europe with the support of the 
respective educational community of practice/network.  
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