
 

 

UDL teacher success story template 

 

Name: Nikolaos Nerantzis / Physicist in Secondary Special Education 

School: Public Special Junior High School of Thessaloniki  

Country: Greece 

 

«because the only people for me are the mad ones, the ones who are 
mad to live, mad to talk, mad to be saved, desirous of everything at 
the same time, the ones who never yawn or say a commonplace 
thing, but burn, burn, burn like fabulous yellow roman candles 
exploding like spiders across the stars and in the middle you see the 
blue centerlight pop and everybody goes “Awww!” »    J.  KEROUAC1 

Introduction  

Since 2009, our objectives of planning, implementing and evaluating educational activities, in 
Secondary Special Educational Schools in Greece, have been to active engage in learning process 
and to support students with any kind of difficulties2, in order for them a) to be self-confided, b) to 
acquire decision making abilities and c) to be inspired from science curricula. Since then, various 
educational tools and repositories have been deployed in science education3, providing a plethora 
of teaching material, helping maximizing students’ educational outcomes. The involvement in 
projects and competitions, also led us to collaborate with other educational “frameworks and 
initiatives”, such as Universal Design for Learning (UDL) and the UDLnet Network (Nerantzis, 2015 
and Riviou, 2015).  

UDL is a key strategy for planning and implementing our educational activities, since it can be 
applied at all levels of schooling – and, in our opinion, at several types of schools – in order to 
ensure that learning opportunities and instructional practices are accessible to all students (King-
Sears, 2009). UDL acknowledges the diverse ways in which students learn and facilitate this 
diversity by presenting the curriculum in a way that makes it accessible for all, while supporting 
and engaging students (Hornby, 2014). All students need alternative models – or a step by step 
plan – of how to achieve an objective, and a sense that all these steps are achievable (Meyer et al., 
2014: 29). 

The educational practices presented here were developed, implemented and evaluated at 
Special Vocational School of Serres (https://speduser.wordpress.com), at the Inclusion Classes of 
the 4th Junior High School of Stavroupoli/Thessaloniki (http://4gym-stavroup.thess.sch.gr) and at 

                                                        
1
 Jack Kerouac, On The Road, Part One \ 1.  

2
  We propose the term “students with any kind of difficulties” to be used instead of “students with special education 

needs and/or disabilities”. See here http://wp.me/p3oRiZ-oQ for the etiology. 
3
 e.g. PATHWAY - http://pathway.ea.gr, ODS - www.opendiscoveryspace.eu,  ISE - www.inspiringscience.eu, GoLab - 

www.golabz.eu. 
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the Public Special Junior High School of Thessaloniki (https://eidgymthess.wordpress.com). In the 
Inclusion classes we are supporting students that can follow the mean stream national curriculum4, 
while in Secondary Special Education Schools we support students whose attendance is 
particularly difficult in other frameworks5. 

 

What the problem/issue is 

Teaching in Special Education is a very challenging task. We must take into account each 
student’s difficulty in learning (Nerantzis, 2016). For example, students with autism spectrum 
disorder (ASD) are strong visual learners, so they may struggle to process information in a ‘clear’ 
verbal format (Goldstein et Naglieri, 2013), while verbal/audio format might be more preferable 
for students with specific learning disorders (Rose et al., 2005) that may struggle to process 
written/visual information. Moreover:  

a) our students can’t easily connect core scientific ideas with mathematical formulation or use 
the knowledge gained in a different context (Padeliadou et Chideridou, 2013),  

b) their representations are universal and not easily modifiable (Heywood et Parker ,2010 and  

c) the significant difficulties regarding (short term, working, long term) memory function 
(Padeliadou et Botsas, 2007).  

Another difficulty is in relation with the context of UDL: we have to focus on learning 
expertise6 in order our students to become more motivated, knowledgeable and to enable them 
to become expert, developing interest, purpose, motivation and strong self-regulation as a 
learners. (Meyer et al., 2014: 135). In terms of Special Education7 this very hard to be achieved. 
Although “the premise of UDL is that one approach cannot fit all” (Hornby 2014), in classes with 
relatively “homogenous learning capacity” – as ours, UDL Guidelines is a powerful tool for 
planning educational activities targeting active engagement with the learning tasks.  

We know that active engagement with learning is gained through social processes. Every 
student needs alternative models and representations of how to achieve a goal, as well, a sense 
that the path to get there can be traversed (Meyer et al., 2014: 29). Moreover, with the use of 
(not only assistive) technology UDL can give solutions of enhancing learning for many different 
kinds of students (Rose et al., 2002). In fact, new technologies have changed our schools. 

We had to notice that we had to support a significant number of students from low 
socioeconomic status backgrounds, a number that roused up because of the financial crisis 
(Vayanos et al, 2016). Those students, on average, enter school with lower levels of vocabulary 
and complexity of language and this influences their future success at school (Mellanby et 

                                                        
4
 e.g. students with mild learning difficulties, specific learning difficulties (eg dyslexia), autism spectrum disorder (ASD), 

visual impairment, social, emotional, and behavioral difficulties. 
 
5
 e.g. students with autism spectrum disorder (ASD), moderate learning difficulties, physical disabilities social, 

emotional, & behavioral difficulties, etc. 
6
 “everyone can become an expert learner” – Meyer et al., 2014: 45. 

7
 e.g.  severe learning difficulties, profound and multiple learning difficulties, mental retardation, multiple disabilities, 

ASD, etc. 
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Theobald, 2014: 13). Finally, there was a difficulty to “translate” scientific papers into practice, our 
practice, since usually “research article didn't provide examples or resources practitioners could 
use in a class” (MacLellan, 2016). In order to integrate evidence-based research we had to make 
modifications and amendments adjustments, regarding our students’ needs. 

 

Considerations (I am teacher: How taught?) 

We have to note that the classes in Special Educational Schools have small pupils number 
(up to eight (8)) and – if it is possible – pupils with the “same learning potential”. To teach science 
effectively students with any kind of difficulties, we take into account their needs for adjustments 
and we integrate educational practices such as:  

i) The “7E” Open Inquiry Based Science Education (IBSE). The “7E” IBSE model has been used 
the following phases: elicit – engagement – exploration – explanation – elaboration – 
evaluation – extend (Eisenkraft A., 2003 and Levy etal., 2002). We consider the extend 
phase as a very important phase for deep understanding of core scientific ideas, for 
knowledge transfer and the development of everyday life skills. Two examples:  In a lesson 
on shadow8 we can extend with shadow puppetry and shadow economy. In a lesson on 
light9 we can extend with planets’ auroras and art. 
 

ii) Big Ideas of Science, as they are presented at the GoLab project10 (Rodrıguez-Triana et al., 
2016). “The Big Ideas of Science are a set of cross-cutting scientific concepts that describe 
the world around us. They allow us to conceive the connection between different natural 
phenomena that at a first glance may look irrelevant but in fact have their roots on the 
same principles and laws of nature” (www.golabz.eu/big-ideas).  A crucial aspect on our 
science teaching is to highlight the unity of the phenomena around us. Humans “divided” 
this unity in order to study and specialised further, but there are “common factors among 
the diverse disciplines” (Pombo et al., 2012:1). 
 

iii) Αdding the Art (& humanities) component to STEM11. Moving forward, there is a need for 
our students (as future citizens) to be scientific literate in everyday contexts. So education 
calls for integrating STEM + A = STEAM (Ge et al., 2015: 39). For example, teaching theatre 
is a way of enhancing the self-image and the self-esteem of our students. Using embodied 
learning (Riopel et Smyrnaiou, (2016): 168 and Smyrnaiou et al., 2016), theatrical 
techniques and other innovative educational tools we help the learning process in a school 
of students with any kind of difficulties. 
 

iv) Posters. Posters are a “drawn to the eye” 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 our students’ educational needs, 
maximising the success of the educational objectives. Posters are suitable to teach core 
scientific ideas and a great tool for deep scientific understanding integrating cross thematic 

                                                        
8
  see www.golabz.eu/spaces/shadows 

9
  see http://wp.me/p3oRiZ-h9 

10
  www.golabz.eu 

11
 Science Technology Engineering Mathematics  
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objectives. Moreover though posters we can activate our students to plan, to implement 
and evaluate a lesson (Nerantzis, 2014a). 
 

v) Μetamemory strategies. Metamemory is a part of metacognition – the ability to monitor, 
control and assess our (and others’) thinking (Flavell, 1979). Metamemory is about 
monitoring and controlling our memory and some useful tools for doing that are Ease of 
Learning Judgments (EOLs) – judgments made by a learner before a task regarding how 
easy or difficult s/he a learning task will be, Judgments of Learning (JOLs) – judgments 
made during or after a task regarding how well the learner believes s/he will perform or 
has performed and Feelings of Knowing (FOKs) – the ability of a learner to recognize an 
item even if s/he may not be able to recall it (Karably et Zabrucky, 2009: 36). Here we must 
notice that students will show better strategy transfer when explicit instructions are 
provided and they are usually overestimate their memory ability (Karably et Zabrucky, 
2009: 46-48). The crucial factor that determines initial feeling of knowing  is the Familiarity 
with question terms – and not with the answer (Paynter et al., 2008). Moreover, the 
feeling of-knowing signal from our brain is given – maximum – within 550 ms (Paynter et 
al., 2008)! Seeing it through our lens, we can say that in a less than a second our students’ 
brains have already decide if they ‘know’ and so, if it is preferred to be engaged or not with 
a specific task. 
 

vi) Analogies. The use of analogies plays a vital role in the educational process in general and 
in particular to approach and build concepts. It has proven to be a valuable and direct tool 
offering, for example, directs import of abstract concepts’ images (Zisimopoulos et al, 
2002). The analogies and the models are useful tools of thought, representing (not 
copying) a piece of reality. The successful use of analogies requires adequate preparation 
of the students (Aubusson 2006).  
 

vii) Peer instruction. Debates and arguments among students (eg as part of the team) is 
something to encourage, as the interaction among peers (peer instruction) has proven to 
contribute to a deeper understanding of the concepts we negotiate, since all students are 
activated. This method consists in formulating a question, which originally answered each 
student alone. Then, students are asked to work in groups trying to convince each other of 
the correctness of his/her own answer. After this interaction between them, the students 
answer the same question again. A discussion followed and the revelation of the correct 
answer from the teacher and the justification (Pierratos, 2013). 
 

viii) Information and Communication Technologies (ICTs). With combining ICTs skills with UDL-
based innovations in pedagogy, curriculum, and institutional organization we want to 
improve our teaching and to collaborate with colleagues (not necessary in the same 
school). The overall objective is not only to improve our classroom practice, but also to 
raise awareness of the European educational community on the need for UDL based 
teaching and learning practices (Riviou, 2015).  
 

ix) Outdoor activities (Quay et Seaman 2013 and Wattchow et al. 2014). Outdoor education 
promotes learning at informal contexts and can make an important contribution to 
learning Braund et Reiss, 2004). Moreover, it is the best opportunity for our students to 
increase connections as a group, to build a culture of cooperation & support and to 
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develop positive feelings and memories around school & our activities (Becker, 2016). 
Outdoor activities has a straightforward connection with environmental education and the 
School Activities Programmes implementing to Greek schools 
 

x) Οnline repositories and International practices. The design of innovative educational 
proposal is a process that has been facilitated with the participation in networks, online 
communities of repositories and practices (Staver 2007), the participation in teachers’ 
contests, in workshops and summer schools and teachers’ exchange of resources, practices 
and experience (i.e. Inspiring Science Education (iSe), UDLnet and GoLab). All the above are 
objectives were developed with use of open access scholarships and open educational 
resources (UN, 2014). 

 

 

Solutions (I am teacher: What taught?) 

Here we will present, in short, a few didactic proposals implemented in the context of 
Secondary Education Schools, having in our hands as a powerful tool the UDL Guidelines12. UDL 
Guidelines offer, in a robust way, insight into specific kinds of systematic learners’ variability and 
specific ways to develop didactic proposals for that variability. Moreover, UDL Guidelines call for 
the integration of emotion, as a key factor for students’ active engagement (Meyer et. Al., 2014: 
32). We tend many of our activities to be “hands-off” for the teacher(s) since “hands-off teaching 
cultivates metacognition” (Maats et O'Brien 2016).  We want to emphasize that the educational 
activities presented are targeting students of typical development as well students with any kind of 
difficulties. 

 

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

The didactical proposal was awarded with the 3rd prize at IEP’s / PATHWAY’s “The Pathway 
to Inquiry Based Science Teaching” contest on IBSE (266624/SiS-CT-2010)13. The didactic proposal 
consists of three (3) worksheets – one for every didactical hour. The scenario includes the “water 
cycle ≈ DC electrical circuit” and “matter ≈ energy” analogies, energy chains (Nerantzis, 2014b and 
Tiberghien et al., 1999), experimental inquiries on flow(s), wave(s), oscillation(s) with 1D, 2D and 
3D pendulums, posters, ICTs, etc. The activities can be found here, http://wp.me/p3oRiZ-1R, here 
(Nerantzis, 2015 and Riviou, 2015) and also on UDLnet inventory. 

 

 

                                                        
12

 UDL Guidelines can be found here http://www.udlcenter.org/aboutudl/udlguidelines_theorypractice - last 
updated: 11/12/2014. 

13
 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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On simple DC circuits   

The didactical proposal was awarded with the 1st prize to 2014’s GoLab’s national teacher 
contest. The scenario includes the educational use of comics (Kakalios, 2009), the Electrical circuit 
lab (the former Electricity lab)14 , the use of smart-phone and/or tablet for initial and final wireless 
recording students’ responses (Pierratos, 2013 and Pierratos et al., 2014), etc. Our idea was to 
emphasize the “dialogue” between reality (hands-on experiments) and models (virtual 
laboratories – Ginnis et al., 2010). Finally, there is a third – optional – lesson plan using the 
“electrical circuit ≈ traffic road” analogy. The activities proposal can be found here 
http://wp.me/p3oRiZ-80, here (Nerantzis, 2015 and Riviou, 2015) and also on UDLnet inventory. 

 

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

The implementation of this didactical proposal15 was awarded with the 1st prize of the 
2015 GoLab national contest. The present, open inquiry base science education (IBSE), educational 
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 
(Pierratos, 2013 and Pierratos et al., 2014), posters, interactive whiteboard (IWB), photo and video 
editing software via a GoLab Inquiry Learning Space (ILS). The activities proposal can be found 
here http://wp.me/p3oRiZ-bY, here (Nerantzis, 2015) and also on UDLnet inventory. 

 

Environment & STEM Education  

Participating in GreeNET’s competition, launched via Facebook16, we17 implemented a 
didactical proposal consists of three (3) GoLab Inquiry Learning Spaces (ILSs) on Waste 
(http://goo.gl/IIm3z5), Wetlands (http://goo.gl/ZlBm4U) and Watershed (http://goo.gl/DCRbgz). 
We provided 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 ICTs. The activities proposal can be found here, 
http://wp.me/p3oRiZ-fo and here (Nerantzis, 2015). 

 

The Eratosthenes Experiment. 

Since 2014, we constantly implement the Eratosthenes Experiment. It is a ‘simple’, outdoor 
activity that is communicated (poster, schools’ website, national cooperation) and gives the 

                                                        
14

 www.golabz.eu/lab/electrical-circuit-lab 
15

 The present proposal took shape with the support of S. Mandiliotis (Serres’ LCS), Aik. Bezergiannidou (Consultant 
for Science Teachers), K. Pileidou (Special Educational Consultant), Suzana Delic (Primary subject teacher & ICT 
teacher, Primary school Horvati, Zagreb, Croatia). 
16

 www.facebook.com/GreeNETproject 
17

 The present proposal took shape with the support of S. Mandiliotis (Serres’ LCS), Aik. Bezergiannidou (Consultant 
for Science Teachers), A. Tozakidis (Special Educational Consultant). 
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opportunity for everybody (students and teachers) to participle and to be playful. Our activities 
can be found here, http://wp.me/p4jO5C-r and here http://wp.me/p4jO5C-r. 

 

Lasers & Bubbles  

The didactical proposal was a top 5 finalist 2015 at the ISE Contest “Learning with light”18. 
Educational activities were carried out on exploring light’s behaviour passing through different 
media (air, oil). This open inquiry IBSE didactical scenario has four (4) phases: pre-activities, main 
activity, post-activities and discussion – conclusion(s) – extend that can be found here 
http://wp.me/p3oRiZ-h9, here (Nerantzis, 2015 and Riviou, 2015) and also on UDLnet inventory. 

 

How light …Jumps. 

This activity is part from “Lasers & Bubbles” didactic proposal. Students as photons, had to 
make decision on the materials separating line about where to turn: left or right and so they 
undergo the changes in their path via two different materials. This dramatization it turned to be a 
very joyful activity and it was presented with a poster at CREAT-IT 2015 “Inquiry Based Learning 
and Creativity In Science Education”. Our activities can be found here http://wp.me/p6Hte2-14. 

 

Interdisciplinary Astronomy Activities  

Five (5) teachers joined their “forces” and our students were engaged a) in a unique 
images presentation of the Cosmos in the mobile planetarium STARLAB 
(http://www.planitario.gr/tholos-starlab-classic-standard.html), b) in a video session on solar 
system, space missions and Universe, in our school’s library. and c) in tactile activities such as 
Meet our home and Meet our neighbors (http://nuclio.org/astroneighbours/resources) and the 
creation of planets‘ 3D models.  With the above hands-on activities we had the pleasure to join 
the Cosmic Light Edu Kit / International Year of Light 2015 program and the activities were 
presented with a poster at EGU General Assembly; 2016 (Nerantzis et al., 2016). See 
http://wp.me/p6Hte2-1I. 

 

Volcano Eruption & Big Ideas 

An activity for Geology Class, using poster in order to connect a ‘real life’ phenomenon 
with the Big Ideas. The poster was the winning entry for the graphic category for the Scientix’s 
competition “Media in STEM Award”19. Our students had to inquiry about volcanoes and to match 
volcano phases with as many Big Ideas as possible.  

 

 

                                                        
18

 www.inspiring-science-education.net/competition. 
19

 see here  http://goo.gl/kIcmmm  and this Facebook post  https://goo.gl/2bQ7qs. 
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Science Theatre  

This school year (2015-16), under the School Activities Programme "School Garden - 
Recycling / Environment and STEM education", we20 implement a theatrical performance based on 
Yio Somei’s book “Jake in the Sea”21. Through this science theatre we highlighted the values of 
biodiversity and the environment. The theatre was presented throughout the school with great 
success and we also participate in "Learning science through theatre" (see here: 
http://lstt2.weebly.com) and honorary awarded with the best presentation award. We succeed to 
integrate the emotion component in learning (Hinton et al., 2008) in a multimodal learning 
environment (Vrioni 2016) and engaged our students with embodied learning (Riopel et 
Smyrnaiou, (2016): 168 and Smyrnaiou et al., 2016). For the activity see (Nerantzis, 2016). 

 

Conclusions (I am teacher: How taught?) 

Many argue that the biggest misconception in the ‘core’ of many reform efforts is, probably, 
treating individual learners as separate from their contexts or their environments (Meyer et al., 
2014: 129). Safe learning environments are crucial for learning (Mellanby et Theobald, 2014: 259, 
262, 268). Moreover, active engagement is gained through social processes and every student 
need alternative models of how to achieve a goal, and a sense that the steps to get there are 
achievable (Meyer et al., 2014: 29-30). We, us teachers, give great importance… 

a) …to the motives of our students for engaging science class: they like the teacher, the like 
hands-on activities, they laugh, they see “new” thinks, they see their work being 
communicated and (s few of them) they do like science, 

b) …to build ‘bonds’, to be sincerer / genuine, to share our true thoughts, to answer to any of 
their questions, to support emotionally, to be playful, to accept any ideas, 

in order to promote active engagement with our learning task and educational activities. The first 
pillar is to offer students educational activities in order to facilitate their learning, cultivate their 
creativity and to provide them the necessary experiences for life. The second pillar has been the 
design of medium-term & long-term innovative educational activities with objectives to an effort 
for an inclusive education. There is also a third pillar: to engage as many teachers as possible and 
to support them in innovative science teaching, by all mean. Finally, science education, on our 
point of view, also establishes a wider framework of individual completion through the 
development of critical thinking and the urge to act, locally & globally, aiming to raise the 
awareness on human rights, world peace and safeguard human dignity building, ultimately, a 
culture of peace. 

 

 

 

                                                        
20

 with the help of Dr. Eleftheria Mpaka (Teacher of Drama & Author) 
21 Shomei Yoh, Jake In The Sea, (Ο Τζέικ Στη Θάλασσα) Σύγχρονοι Ορίζοντες (http://s-orizontes.blogspot.gr/p/blog-
page_4729.html), ISBN 960-7984-28-5, ISBN-13 2005 978-960-7984-28-9; [book in Greek] 
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