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Students with SEN

>> core scientific ideas <)~ mathematics

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

>> student’s ideas ...are universal & not easy to be modified*

* .“old ideas stay alive in particular contexts. Usually the

best that could be achieved was a peripheral conceptual r
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
mental retardation, autism, brain damage

...Difficulties in School Performance

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

..Difficulties in Behavior
psychological, emotional, social



Learning Difficulties
& typical class’ Teacher’s judgments

...can help to early, valid
& reliable diagnosis...

91 % of the LD group,
+.100% of the Low 1Q group,
«.95% of the LA group.



Three major brain networks involved in learning...

* the recognition network

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

 the strategic network
...iIs recruited for planning and coordinating goal-
oriented actions.

e the affective network

..is involved in emotional dimensions of learning
such as interest, motivation and stress.
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| am a student: why do Physics ?
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| like the teacher

.hands-on activities

1 laugh

1 see “new” thinks

| see our work being communicated

...l like science



>> built ‘bonds’
>> be sincerer / genuine
>> share my true thoughts

>> answer to any of their
guestions

>> support emotionally
>> be playful
>> accepting ideas

edutopia
The class that laughs together, stays
together: edut.io/DL5VqC. #LOL

BY: LAURA DAVIS

Start class with improv exercises to get students laughing
together, demonstrate the rewards of risk-taking and failure,
and model a listening, supportive environment.
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>> communicate

our work

...school’s site
..competitions
...conferences

thisis our time &Y

home information acfivitiez organization reflectionzintime pages lostiofime

Time Project’s 20th Anniversary Nov 27 2015
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>> video !
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Starlab Portable Planetarium
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MEET OUR NEIGHTBOUR

DU

Peer-reviewed Astronomy Education Activities

iau.org/

NMUOCLEO INTERACTIVO DE ASTRONOMIA
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| am the teacher: what taught?

>> ..energy, field, wave
>> ...DC current

>> .free fall

>> . light

>> ..environment



A didactic proposal to introduce the concepts of

” ”n

“energy flow”, “wave”, “oscillation” and “disturbance”

(Nerantzis, Bezergiannidou, Mandiliotis, 2013)

3" 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,

PATHWAY 8% .2
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On simple DC circuits
(Nerantzis, 2014)

15t prize to 2014 Golab’s national teacher contest

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

>> 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...




Big ldeas of Science
Experimental (open) inquiry with low-cost materials,

on the simultaneous freefall of two different bodies
from the same height (Nerantzis, Mandiliotis, 2015)

Mnrwl e
—-— e o

A

1%t prize to 2015’s GoLab’s national teacher contest wl 5z

THE
“FALLING OBJECTS"

‘ i i ILe
>> This, IBSE proposal, aims students with -

disabilities and/or special educational needs A
(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).
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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




“If you feel you are 1in a black hole, don't
give up. There’s a way out.”

STEPHEN HAWKING
August 25th, 2015

The Economist (@ TheEconomist - 27m
e The Economist explains: Stephen Hawking's idea to solve a 40-year-old black-hole conundrum econ_st/1NWdWCs

157 132




Lasers & Bubbles
(Nerantzis, Mandiliotis 2014)

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

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







| am the teacher: how taught? ’_S;“
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+ Inquiry Based Science v’ UDLnet

Education - extend phase = |, .
e International Educational M @

Practices
e Repositories / Connections

* Metacognition / Metamemory )

e Brain Networks in Learning



* Inquiry Based Science

Education — “7E model”

_extend
evaluation

_elaboration
_explanation
exploration

engagement
elicit




* Inquiry Based Science

Education

extend
...a very important phase for

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



® Inquiry Based Science Education

extend

Shadow Econd




THE PROCESS

Dancing

" Shadows e

THREE SCHOOLS OF SHADCW PUPPETRY
After 1511, threa schools of shadow play took shap

12 TYPES OF LOCAL SHADOW PLAYS f
NONTHERN CHINA ; |
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® Inquiry Based Science Education

Planets’ extend

Auroras




Ul Old Pics Archive

Picasso
£3

s 1YLZ2015

1 Wl Ty . T n - - . .
v.* Take alook at the new #IYL2015 image gallery light2015 org/Home/About/Res. .. Find all images
= from Light:Beyond the Bulb #LETB

£33 34



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

http://ffden-2 phys.uaf.edu/211
_£all2010.web .dirfj onathan mecma

hon/Planets.html

http://spaceaddicts.t
umblr.com/post/351186
35870/aurora-on—
other—planets—and-
moons

http: / /annes astronomynews . c.om/ auroras-—
also-occur-outside-our-solar-system/

Nov. 16, 2011 Nov. 29, 2011

nC7QroiDVQw
'node/10734¢
http://portal .opendiscoveryspace.eu/edu-object/aurora-borealis-13547

A S T http://www.nasa.gov/mission pages/hubble/science/uranus-aurora.html



>> 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

Mind
Shift

LOOK! EXERCISE REVS YOUR HEAD k

The brain at rest And after a walk
An EEG image of The same brain shows
neuroelectrical brain more red after 20
activity after 20 minutes minutes of hoofing it,
of sitting. The blue area indicating heightened
suggests a dip in neural attention and faster
resources devoted to focus. information processing.

Source; The University of lllinois in Urbana-Champaign

Mind Shift )ED -/ .
Exercise and movement are good for learning, just look at these

brains! ow ly/LLUHS

3 444

2 0 minutes

after a walk




eduTopia

HANDS-ott TEACHING
CULTIVATES METACOGN(T(oN

edutopia @edutopia - Jul 7
{-:[IH Shifting the responsibility from teacher to student: edutto/1C3yJmqg.

3 263 * 273




Metacognition

evaluation

>> What | did liked in this research?
>> \What was difficult for me in this research?

>> How did | worked?
>> Am | satisfied with my performance?
>> Am | satisfied with my group’s performance?




Metamemory — metamnemonic questions

EOL
JOL
FOK
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What do you think, is So, at the end, it

this an easy TASK ? Was an easy TASK ?
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evaluation
So, in the future, how difficult it

would be something like this TASK ?



Material...
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To medio xapakThpileTal amé Ta QUOIKA
HeEYVEON duvapikd (povéuetpo) Kal évraon
(81avuopaTtiké)

wedio ovopdleTal o XWwpo¢ Héoa OTOV OTMOIo
(oe katdAAnAo ocwpaTtidio) ackoUvTal duvapeig

-
-

¥

ta media duvdpewv Ta omoia yvwpifovpe ofuepa civar ta

napuxdfw: n Eviaon pog “Aécl” maoo ioxupd eival Eva

nedie. Ty n éviaon vou Papuriked mediou
(kowtd otnv cmgdveia) oty Tn éxo pérpe®
9=9.8 evw grov Apn éxer pétpe g=3.7 .

n kivaon oto medio (yia BeTikd
owparidio) yivetar amé  Ta
“wnhd" ota “"xapnAd", Sniadd,

paputike wedio amh To peyakOTepo Suvapiko

n paputnta wepiypdper Tnv EALR petalld palwy ka) Tig ahAnkemidpdoeig
UARE kal evipyeiag HEOW THE KAPTUAWARE Tou auTés mpokaloalv ote
XWpo Kal gTo Xpovo - onuavrikel emioTipeveg Newton, Einstein,

1oxupd wedio

gg "Heydhn KAIpaka® TWepiypdper TWE Td WHWTOVIA KAl VETpAvVIA
"wdBovrar pali” ovoug Tuprveg Twv atépwy - of "pikpf kAipaxka”
meplypdgel TiIg aAhnAemidpacels Twy koudpk (quark) - amé To omoia
amaTeADUVTAl Ta MPWTOVIA, Ta VETPOVIA, KA. = = ONUAVTIKO] EMIOTANOVES
! Politzer, Wilczek, Gross

NAEKTpOUayvnTIKO wedio

mepiypdpel Tig ahhnicmidpdocig (arivaTwy Kal Kivodpevwy) RAEKTRIKG
popTiwy Kal payvATdv - anpavrikel emeathApoves Faraday, Oersted,
Ampere, Maxwell, Feynmann k.Am.

aoBeveic medio

To mo 'ouvnBeg' amoTéhcopa Thg aoBevAg ahAnAcwidpaong civar n

Aeyouevn 'Sidomacn B n emoia mepiypdyel TWE nAekTpévia "meTdyovTal”

amd Toug MUpAves opropévwy atapwy (kaBwe 'Swaomwvrar’ Ta verpdvia)
1 gnuavTikei emaTtApoves Glashow, Salam, Weinberg

Tag To YIkpdTEPD Suvapikd

O dpoc Beperwdeic ahinhemiBpaceic A ( Bepemideic
Suvapeig) apopd To pnXaviopd cUpgWva P TOV OTMoio UAN Kal
evépyeia ahhnhemidpolv pertafl Toug. IRpepa yvwpifoups
Tégoeplc Oepehiwderc akhnbemidpdoeic: TR pApuTikdg, TRV
NACKTpopayvnTIkR, TRV 1ITKUpeR Kar Tnv acBevr ahhnicmidpaan.

O olyxpoveg Bewpieg umootnpifouv OAn xkal evipyeia Sev
akAnhemidpolv  am’ cuBeiag  peTaflu  Toug, aAhd N
ahhnhemidpacn AapPaver pEow TRE avTalAayng CUYKEKPIHEVWY
owpanidiwy (Twy gopéwy) Tne ekdaTere ahhnhenidpaons - A.x.
TO QWTEVIO yia TAV NAEK- TpouayvnTikn aAhAewidpaon.

Meydho koppdar Tne épeuvac ofpepa ato medio TR BEwWpnTIKAC
PUCIKAE OTPEPETAI OTAV EVOTOinon Twv ahhnhemdpdocwy. Thv
Tepiypayn Toug, dnhadn, pEdw koivwy paBnpatiky oxEgewy,
To mpwte BApa éyive Pe TAY evamoinarn Tou NAEKTpIOpol Kal
TOU payvnTiopgou Of NACKTPOPayvnTIoONd. AkohouBnoz n
evomoingn  Tou nAckSopol pe TAv  aoBevn alhn/on  oc
nAekTpaoBevh  kai o1 ‘peydheg  evemoinpéveg Bewpieg
cvomolowy Tny nAekTpaoBevh kar Tnv 1oxupn alAnhemidpaon.
Mpog te wapev, n Papldtnta ametehei To 'gkAnpo kopudl' oc
auth TR Siadikacia evomoIRgEwWy.

(*ro g perpeivas ee mie)

Ppwe amé évag o I.rd'bq
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THE "'FALLING OBJECTS" EXPERIMENT

_© —O
0\1-}'16 d@ __/ f\ ( per'form Pr—— (irﬂ_sy
; phofo/vide/

( f‘]‘ 5 Hwis’r
’ ‘i. |

k Tr— (choose the materials

M water, oil, rock(s), sand, ™

i @ » paper, wood, magnet(s),
\ cotton, cork, cooper coin(s), /

screw(s), futher(s), air, ..
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T"E ATOM -“RIVER ANALOCGY

0iRs HIOM ALUGHHATE . .. JUMIPSS |

.

THERRERERATIONSE . iy OUTICOMES THEIDEA

) PHOTONS, DEPENDING ON
< oyrpoor actuiry THEIR ENERGY, CAN BE COSMIC RAY PHOTONS,
PURPLE COLOR PHOTONS, RED COLOR PHOTONS,

CONNECTING WITH BIS IDEAS OF SCIENCE \/ RADIO WAVES PHOTONS, ETC.

EMOTIONAL COMPONENET OF LEARNING +/
WHEN A RADIATION “WITS" THE MATTER, THE

EVERYRODY ACTIVE & PARTICIPATED f ATOMS A2SORE AND RE-EMIT (EVEN PARTIALLY)
THE RADIATION. ...JUST LIKE WHEN WE PASS
aueeTione ACROSS A RIVER BY TROTTING ON THE STONES!
IN A “PERFECT" MATERIAL, WHERE ATOMS ARE
an v IN THEIR EXACT “QEATS", LIGHT AS “...IT COMES
IN ..IT COMES OUT" | IN A MATERIAL WHERE THE
ATOMS ARE NOT IN THEIR PLACES, LIGHT .12
MRAP- PED' .. JUST THAT WE WOULD NOT PASS
() ACROSC A RIVER, AS IF MISSING ONE STONE!

UNDER THE GUIDANCE OF THE SCIENCE'S TEACH-

WE FORM ROWS OF 3-4 STUDENTS AND (WITH HOLDING 3 ER, OUR STUDENTS (WITH SPECIAL EDUCATIONAL
m W SWF/F HANDS ...AS PHOTONS WE) WALK ON THESE PATERNS! NEEDS) AS PHOTONS, UNDERGO THE CHANGES IN
THEIR (LIGHT) PATH VIA TWO DIFFERENT MATE-

RIALS, THE ANALOGY DEMONSTRATES LIGHTS
CAPABILITY TO ...JUMP ON ATOMS — IN ORDER
T0 PASS THROUGH A CRYSTAL MATERIAL — JUST
LIKE WE JUMP ON ROCKS TO PACS ACROSSC A
RIVER,

THE ANALOGY ALSO DEMONSTRATEC HWOW A
NON-CRYSTAL MATERIAL TRAPS LIGHT — JUST
LIKE WE WILL FELL INTO THE RIVER'S ROCK END!
IN MORE DE- TAIL: EVERYTHING AROUND US IS
MADE OF VERY VERY SMALL PARTICLES. IN
OTHER WORDS, MATTER 12 COMPOSED OF ATOMS
(BIG IDEA OF SCIENCE). THE MORE “CLOSER” IS
ONE ATOM TO ANO- THER, THE DENSER IS THE
MATERIAL. ON THE CONTRARY, THE MORE
“APART" IS ONE ATOM TO ANOTHER, THE LESS
DENCE IS THAT MATERIAL.

THIS ANALOGY DEMONSTRATES ALSO WHY LIGHT

“TURNS”, WHEN IT PASSES FROM ONE MEDIA TO

: ANOTHER. THE ANALOGY. WAC PART OF Jue

AFTERWARDS, IN_ THE CLASSROOM, WE REVIEW & : e it e LU S
REFLECT ON DUR ACTIVITY... (HTTP://WP.ME/P30RIZ-HS)

"\Iﬂml ] Nu.mizu 2015

.BUT IT WASN'T DRAMATIZED AT THIS TIME.
T"fﬂ NON-TYPICAL FOR THE HELLENIC SCHOOLS,
APPROACH IS ALL ABOUT PROVIDING THE
OPPORTUNITY TO OUR STUDENTS TO ACT, TD
DECIDE, TO BE PLAYFUL AND TO BE INSPIRED.
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WA we put a lot of raw brown sugar into
..happens when a wave strikes a medium boundary at . E plien “Qd ";FJI‘_Q"}:I“ ’;m m)mu*res we saw that
an angle larger than a particular critical angle with : - MECIEBR b CHO g AEAR Ty e
respect to the normal to the surface. If the refrac- ) F =
tive index is lower on the other side of the boundary
and the incident angle is greater than the critical
angle, the wave cannot pass through and is entirely
reflected.  (http://en.wikipedia.org/wiki/Total_inter-
nal_reflection)
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students & teachers are separated into two (2)
groups, sending text using a fiber optic and a
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..if you want to immerse empty/hollow
objects you gonna heed to add weight

..empty the light bulbs =y '“
bl ‘

=
..immerse the buﬂbs itowater
Nikolaos Nerantzis
Physicist in Secoddary Special Edueation
Sotirios Mandiliotis
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_.shoot with 2 or more lasers at the samre time! ..try to bend the light beam
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SO...

* The educational activities presented here,
involve SEN students working in teams and
as researchers:



SO...

e The educational outcomes (among others)
are:

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



SO...

e ...integrated the emotional component in
learning.



AND...

* 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...

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

UDLnet...



AND...FINALLY

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



[...] 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



Thank you
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