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12-14…17+ 
15-17…20+  

mild difficulties 
severe difficulties 

>> autonomous special schools      
>> inclusion classes 

…my Schools 

Special Vocational School (TEE & EPAL Eidikis Agogis) \ Serres \  
Greece 

Special Junior High School \ Thessaloniki \  Greece 

…where do I teach?    



>> core scientific ideas 

>> student‘s ideas 

mathematics 

…are universal & not easy to be modified* 

>> difficulties in memory 
X 
(short term / working / long term)  

Students with SEN 

* …“old ideas stay alive in particular contexts. Usually the 
best that could be achieved was a peripheral conceptual 
change…” 
 D. HEYWOOD, J. PARKER, The Pedagogy of Physical Science, pg.12,ISBN 978-1-4020-5270-5, Springer, 2010. 



Learning Difficulties 
 
 
 
 

…Difficulties in Learning 

…Difficulties in School Performance 

…Difficulties in Behavior  

mental retardation, autism, brain damage 

specific learning disorders  
(in writing, in reading, in arithmetic/math) 

psychological, emotional, social 

 
 



Learning Difficulties  
& typical class’ Teacher’s judgments 
 
 
 
 

…91 % of the LD group,  
…100% of the Low IQ group,  
…95% of the LA group. 

…can help to early, valid  
& reliable diagnosis…  



Three major brain networks involved in learning…  
 

• the recognition network 
 

 
 

• the strategic network  
 
 

• the affective network  
 

 
 
 
 

 

…receives sensory information from the 
environment and transforms it into knowledge  
…identifies and categorizes what we see, hear or 
read. 

…is recruited for planning and coordinating goal-
oriented actions. 

…is involved in emotional dimensions of learning 
such as interest, motivation and stress. 

 





recognition 
network 

strategic 
network  

affective 
network  
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How 

What 

Why 

   



Why 



I am a student:  why do Physics ?  

>> …I like the teacher 
>> …hands-on activities  
>> …I laugh  
>> …I see “new” thinks 
>> …I see our work being communicated  
>>  …I like science 



>> built ‘bonds’ 
>> be sincerer / genuine  
>> share my true thoughts 
>> answer to any of their 
questions 
>> support emotionally 
>> be playful 
>> accepting ideas 

              
 
 



>> communicate  
our work 

 
…school’s site 

…competitions 
…conferences 



>> video ! 

 



Starlab Portable Planetarium 

  



MEET OUR NEIGHTBOUR 





What 



I am the teacher:  what taught?  

>> …energy, field, wave 
>> …DC current 
>> …free fall 
>> …light 
>> …environment 



A didactic proposal to introduce the concepts of 
“energy flow”, “wave”, “oscillation” and “disturbance” 
                             (Nerantzis, Bezergiannidou, Mandiliotis, 2013)  

 3rd prize at IEP’s / PATHWAY’s  on IBSE contest: “The Pathway to Inquiry 
Based Science Teaching” (266624/SiS-CT-2010) 

>> The scenario includes the “water cycle ≈ DC 
electrical circuit”  & the “matter ≈ energy” 
analogies, energy chains, storyline, posters, ICTs, 
scientific questions and experimental inquiries 
with experimental setups and 1D, 2D and 3D 
pendulums,  
 

 
  



                          On simple DC circuits  
                                          (Nerantzis, 2014)  

* The initial idea was to emphasize the dialogue of 
reality (experiments) and models (virtual laboratory) 

•1st prize to 2014 GoLab’s national teacher contest 

>> The scenario Includes (in the ILS) virtual lab & 
hands-on experiments with “low cost” materials, 
the use of smartphone/ tablet for initial and final 
wireless recording students' responses, energy 
chains, comics, posters…  

 
 
 
 

 
 

 
 



Experimental (open) inquiry with low-cost materials, 
on the simultaneous freefall of two different bodies 
from the same height            (Nerantzis, Mandiliotis, 2015)  

 1st prize to 2015’s GoLab’s national teacher contest 

Big Ideas of Science 

>> This, IBSE proposal, aims students with 
disabilities and/or special educational needs 
(SEN), in order to investigate whether two bodies 
arrive simultaneously or not at the ground, using 
“low-cost” materials, posters, interactive 
whiteboard (IWB), photo and video editing 
software via a GoLab’s Inquiry Learning Space 
(ILS). 

 
 

 
 

 
 

 
 



                     Environment & STEM Education  
(Nerantzis, Mpezergiannidou, Tozakidis, Mandiliotis, 2015)  

 
a highly commented entry at GreeNET’s “How to shape environmental 
education for young people, so that their interest in the environment 
sector of the economy rises?” competition  

>> As a starting point we set citizenship and we  
constructed a didactic proposal with three ILS (on 
watersheds, on waste & on wetlands) aimed at 
active learning, "framing" the concept of 
environment with the knowledge of European and 
Greek law. \ reuse, recycle, renewable energy 





                                Lasers & Bubbles 
                               (Nerantzis, Mandiliotis 2014)  

 
• Top-5 at ISE “Learning with Light” 2015 Competition 

* “We repeat the [hands-on] activities [on light] 
with the same five students, whom also carried out 
the experiments two years ago”.  



How 



• Inquiry Based Science 
Education - extend phase  

• International Educational 
Practices 

• Repositories / Connections 
• Metacognition / Metamemory 
• Brain Networks in Learning 

I am the teacher:  how taught?  



• Inquiry Based Science 
Education – “7E model”   

elicit 
engagement 

exploration 
explanation 

elaboration 
evaluation 

extend 



• Inquiry Based Science 
Education   

…a very important phase for  
   

       - for deep understanding of core scientific ideas,  
       -  for knowledge transfer  and  
       -  the development of everyday life skills. 

extend 



Shadow Economy 

Shadow Puppetry 

• Inquiry Based Science Education   

Shadow 

extend 





• Inquiry Based Science Education   

Light 

extend 

Art 

Planets’ (only?) 
    Auroras 



STEM STEAM 

http://portal.discoverthecosmos.eu/node/107194
http://portal.discoverthecosmos.eu/node/107194


http://portal.opendiscoveryspace.eu/edu-object/aurora-borealis-13547 

http://portal.discoverthecosmos.eu/node/107349 

https://youtu.be/hC7QroiDVQw 



>> brown dwarf  LSR J1835+3259    

                          18 ly from Earth 

 

 

>> the radio signal generated by its aurora was 

detected using the Karl G. Jansky Very Large 

Array (VLA) in New Mexico 

Artist conception of an aurora over the polar 
region of a brown dwarf. CREDIT: Chuck 
Carter and Gregg  Hallinan, Caltech. 



after 20 min 
of sitting 

20 minutes 
after a walk 





Metacognition 

>> What I did liked in this research? 
>> What was difficult for me in this research? 
>> How did I worked? 
>> Am I satisfied with my performance? 
>> Am I satisfied with my group’s performance? 

evaluation 



Metamemory 

Ease of Learning 
Judgments of Learning 

Feeling of Knowing 

EOL 
JOL 
FOK 

→ metamnemonic questions 



TASK prio
r 

after 

evaluation 
So, in the future, how difficult it 
would be something like this TASK ? 

What do you think, is 
this an easy TASK ? 

So, at the end, it 
was an easy TASK ? 



Material… 





CIRCUIT’s POLYGON 



   









 





 

 



 
  
 



tests… 

  

So, can you tell me…  
…which fish feels the bigger 

pressure?… 



• Hands-on & PhET 

    

PhET 
under-pressure_el.jar 



 

combination 

successful 

cross       • 

sum        +  













• The educational activities presented here, 
involve SEN students working in teams and 
as researchers;  

SO… 



• The educational outcomes (among others) 
are: 

  >> knowledge on the core scientific ideas,  
  >> better relationships (teachers & students),  
  >> boost of students’ self-esteem;  

SO… 



• …integrated the emotional component in 
learning._  

SO… 



• The first pillar is to remove any “obstacles” 
and to offer students educational activities 
in order  

  >> to facilitate their learning and  
  >> to provide them the experiences for  
                                                life necessary.  

AND… 



• The second pillar has been the design of 
innovative educational activities… 

AND… 

…a process that has been facilitated with 
the participation in networks, such as 
UDLnet… 



• All the above are objectives to an effort for an 
inclusive education (and fun thematic 
learning). 
 

AND…FINALLY 



[…] 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!” […] 

 
 

 

ON THE ROAD \ JACK KEROUAC 
Part  One \  1 
 



   4myfiles.wordpress.com  
      abc57001@gmail.com 
          
 

Thank you 
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