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His story and her story: Using StoryTelling in science
education
Prof. Peter Heering

Even though there are very traditional educational approaches that rely on
narration, storytelling is a particular approach that has been advocated especially in
the lastforty years. Key to this approach is the implementation of historical aspects
and characters into the narration. This gets very obvious from a definition provided
08 CNRS&S YflaasSyy Ga¢KS YL A y-Stdiyagelifayftd dzi a KA Y
contans the relevant scienematerial, upon which the story focuses, and second,
that the central character , who drives the action, is a historic figure from the history
2F & OA KWK R Fridese Kdassen, 2014)is is a key aspect with respect to
the approach discussed in this contributianthere are other narrations that are
developed for educational purposes. To give but one examplene narrationan
electron reports about the experiences going through an electrical cicahits does

not qualfy as a science story (and the educational value appears to be very
questionable).

One of the first scholars to advocate narrative approaches in this respect was
the Swiss education researcher Fritz Kubli who propagated narrative approaches in
several pubtations (Kub) 1996 Kubli 2005). Subsequently, this approach has been
developed further particularly by colleagues in North America. On the one hand,
there were several attempts in which case studies were develdq@dugh, 201"
Williams & Rudge2019), on the other hand, we find also theoretical framings
(Klassen & Froese Klassen, 20Hoese Klassen discusses the theoretical framing in
detail and comes up with a definition what qualifies a text as a Science Story:

1. a/ KI NI AOmahbkaracter, taken from history of science, is featured
throughout the story and is the primary source of the action.

2. Actions Someone is doing something. The actions are historically based and
accurate or plausible, as supported by the literature.

3. Situations. Narrative has situations or states insofar as the character

responds to them or helps to create them.

4. Consequential Coherence Actions and situations are consequentially
connectedc2yS ySOSaarilisa GKS ySEGE SAGKSNI
5. Past Tine. The events take place in the past and are recounted by a narrator.

It is important to distinguish between the included science, which is

expository and written in the present tense, and the narrative, which is

GNRGGSY Ay ({(MaSsern dlEiede KldsSeyf, 2014b ¢

Thus, science stories are not just a coherent description of a historical event,
yet, there are other structural elements which distinguish a story from a mere
description. In this respect, Froese Klasssnphasizeshe role of agencyd ¢ K S
outcome of the story hinges on a critical choice made by the main character.
Without agency or deliberate consequential actions on the part of the protagonist,
the text remains a mere chronology or storyline because agency invites the causal
elementg KA OK G dzNy a | &KiasdR& Frofse Klasgen, 2014 LI 2 (0 d¢ O
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Apart from these aspects, one crucial aspect in our understanding is the
correctness of facts: the story cannot be counter factious, on the contrary. Thus a
story that is based on a meéing between Aristotle, Newton, and Einstein does not
qualify as a Yet, there are certain libertieshoughts of the characters in the story,
dialogues, but also motivations and emotions are a necessary part of a science story,
yet, they remain fictitios.
At the EuropaJniversitat Flensburg, we established a particular approach in
GKA&a NBaLSOu OFrfttSR {(2NR¢StftAyaId ¢KS OI LA
central aspect; our approach puts emphasis on the oral narration of a story. This is
significantly different e.g. to the approach advocated by Klassen and Froese Klassen
in which a text is read to the students.
In order to be able to narrate a story orally, the teacher first has to adapt the
text for this purpose, thus the written text isgtithe starting point. In this process,
the teacher develops whatight be called mental images that structure the story
and that add to the factg smells, sounds, temperatures etc. can become part of
these images. In creating and developing these indalidmages, the teacher
RSPSt2L o6KIFIG OFy 0SS OKIFNIOGSNRAIT SR lFa az2oy
individual story, and different teachers come up with different stories, even though
the material was identical at the beginning of the process.
At the same time, this process enables explicit decisions by the teacher with
respect to the educational situation. Besides the content, the teacher can (and
actually according to our understanding of the approach should) also address certain
aspects with repect to the nature of science. Thus, in this respect, our approach
Y GOKSad G(GKS 2ySa FTNRY O2ffSFk3dzSa Ay Db2NIK
referring what science is, how science works, the epistemological and ontological
foundations underlying sciee, the culture of science and how science both
influences and reacts td3A SY GAFAO I QUANBAGASadPG o6/t 2dAKX
Thus, stories on the same case study differ not only amongst different
teachers, but may also be told differently by the same teacher, depernalinthe
learning group and the intended achievements.
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Evaluaibn of preschoolerQinderstanding of
Nanotechnology contenthe use ofMakeyMakey

Spyridoula GkiremeZi, GorgosPeikog, Maria Tziok, Anna Spyrtots

tUniversity of Western Macedon#Kindergarten of Xino Nero

Abstract

This paper describes the development of a setnictured interview supported by two
educational constructions that were based on educatiamalgible user interfacegMakey
Makey) and Scratchcoding language. The aim was to evaluate th@derstanding of
NanosciencéNanotechnology concepts by four preschool students after the implementation
of an educationaintervention The results showed that the students were ableugeterms

of nanoliteracy aftethe educationaintervention.

Keywords Nanotechnology preschoolstudents semistructured interview, Makey
Makey
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Development of digital learning environments for gre
& SN A OS edicatiorOKST Eifiv@nced topics: The
STEM DIGITALIS project

Athanasia KokolakiArgyris NipyrakisEmily Michailidj Eleni Botzaki
Maria Kendristakj Eleftheria DrakoulakiChara BitsakiNikos
Kapelonis Dimitris Stavrou

University of Crete

Abstract

The present program constitutes a collaboration of five academic institutions under the
European Erasmus + program for the exchange of good practices in higher education. The
main purpose of the program is the development of blended and distareening
environments for prospective primary and secondary science teachers education in
contemporary scientific topics such as nanotechnology, climasngh, renewable energy
sourcesetc. Specifically, the criteria for selecting digital tools for digften of STEM
activities will be explored as well as the potential affordances and limitations of the digitized
STEM activities that will be developed.

Keywords digitalization blended learningSTEM education

40



fIgri{anBimmfisl nyinun B1Bf JErnin1 BIBrei1l)lm

' >hao , 1"

G h Al ' >’ h B - '8 Cw hh 8" B'" < 8B ! ¢ h At " _ 7 " A" T
1 " h?” B " h _ YA B ", 'S>wth B M BI :5_£ KTI h ; 1 '8 i hot s 4 [ -
LB LA B SN ‘¢"‘>Blh SR </\ ,/\I"
1 " h g v ¢ ‘hC" >"’_,"q) e ;u_h Ty - h 'C""_ w8 B
h/\h.l(f'_‘,l'h h Ah -~ (VAR ’/\_ T_','hf-‘_‘A_‘B_{BNh'V "
>S- v Y A A h {‘h>"_",_/\"_‘/\ h - ¥ |5<|5‘>_h t' ¢ h _B‘_(.‘
A h B >~ <w ¢ Y A B AB 7 1 A h~ 0 |j\h&®'¢rﬂa@jm20)" B
B‘ _ " ! >8 h ) Tt e “5”"‘Ij h hh< BN ChY A>h ¢ . , A
St h-ht* ' tomo gt v {‘4h‘¢“/\_5| Sh s
B - v "> . c’)>{‘¢hgla ¢“hs'y *'h l.’)‘i *'1 h > ¢ h <’ h W YU LA >
TUshoA_t e ht st oy BB AT E YW E S KFYRE.
<Y UAYRT s L1 hTCherh Cht hThtoY A
(Balncakova& Bernard 2020)

E h v ¥~ o . A ., h @A B L AT <74 " O A
LTah e h gt A ‘s.'s_’ ht ot >t tmStAh, A
LA >0 AT h<<'" < ™"y "h> ¢ _ A ¢ h 1‘5"5‘/\'
(Sokoloffet al, HAAnTUO® ovh " Hhe 7 v Ch “hohyp s a0 >h b
>w oA T T > 777 A AN hvyvt>r> oo e A 1t h YA
{¢9a >h‘ "> h¢ _ ms > " | hk<CAA" _hH ' <w, AhyF
h o« ¢ "ToK 1t h > B L B -7 h i1 >h e .

V‘V;V‘_:B‘IZ _h -h'“>h¢I"‘>W/\h B'.l;]‘_""h
( . Zachariaet al, 2015).c¢ hv"® ">~ """ ' " hh <A, AL AT T WTH
-2 g hoo B B "1 h <8 > h ¢ h ! B’Jh‘_"‘hC' B v -~
1 “h gy " ¢h*>" _ AT ! S <<KAI W< BT SWALNAN"SHE hj <!
R Y > 7, _ A h Ah~h~* h" h s . A T 1
hAh=h h* A E'Ces @ . S | ' A 65 |

o[h 5’-5‘/\'_I‘Ch {B{V>W/-\h I>*. * 5_‘Ch >
hV‘V<'J"'I ., h e _ A {q;ga 1 "1 h > ¢ h < _ A B > A D
DelgadeKloosH n My 0 ® n~ " >w A, ¥ Fs “j M7 h Y7 h ph 7ThAA
[ 74 h>s>h FLDLEEPR{h AT ARV UIME " "] h<<” A_ LA
>h ¢ v 1 ' h S8 << A ey B ¢~ h*' | B t ey -
BC'h’{t;“'l ‘15_‘<.‘h- > B ,‘I’J*"’"/\'h+l{‘q;-lsg’a/\hsr“l"‘_
Ah AY 5*/\"<"J’hz ' ¢ <« >h ¢ h<<hj"z Yo h
>"?"<_h‘ * ¢ h C <™ O )

S
<

~ - ' ’ ~ ~ -

1 ] h > >h S>> B W, A w A B h ¢ h 4!
n. -®' JCBC">W/\thh/\§>>B‘W"“>()ﬁ[\§<h|2\’1“hgﬂ)
>

" STEMSDIGITALIS . 6 ° 1 ' h " Ss ' h Lcih'w_ ' paHond
>

N -

LeibnizUniversitd | I Yy 2 @S NJ 0 & rijallinUniversityo n ~ °

41



fIgri{anBimmfisl nyinun B1Bf JErnin1 BIBrei1l)lm

City University 6 1 =~ <0 A 1 'hhRjjks einfversiteit Groningen 0 B <<h A1 > h 0 b '
B - ' sw 7Y * oYt ¥ -7 Y1 7 h >>h ¥ E AN Y
ﬂCE h/;hl‘_‘_v' T'_)"h‘?_/\ {‘4hC__‘I¢_/\ B Ah 7
h A e’ > Ah D
ﬂCE;'/\h__‘V' ‘_’h_'J‘C_/\ 4‘{h‘¢h<’hl ¢ h°
h vy > > . A ., " h O A B, AT <STTIA oM ¢ h
STENI"I/\ OB Y SW AL, A ¢ h ¢ _ ¢ h ! ',,{'h>",*"
¢ h e B_V h - ¥ ° h > B, ‘BI"jh<<_'/\ . A > h ¢ !
T « h A h ~ . V' B_Qh‘/h"‘ '42:5_‘"_l‘ ¢ . - <{h‘__f1“"">'h o "J" h
. ', v hov {1 Y4 heo ¢~ <t ¢ B - Yt ¢ <h
“’<"€h"<h"‘h_q) ’ ) ’
T &« +h>" 7", ¢Ch_ s “ A_ """, A 1 7h>>_ A ChF
1, T "SFEMA A Y S B SW AL, A h v' > “1"h <sa’ hh ¢ h v
'l;"jﬁ<<“/\-h >h ot T (0] ) |
mh A hABT v A L, ChRE_ A Lihe_te
r-A_w<™ " nR AhhYMER-'Model of EducationaReconstructioi
(Duit et al, 2012) .~ ~~ ° ° ° T L. B YA T oLt h s
, W AT AP B Yy T 2 h ! 17 >" . BTt >
_ AN >h > AL AD
B"'_|5<W‘>h_h
1 - h - <_h""‘ Ch T Y ’Wh;>">{1h/\_h"“l_5"“w A _ B ., " h¢h L ' 1 h
CEAh T Ch Y ChICw!lh 4y BCHE _hs YT Y h Ok WAR A
B v©" © STEMh " m_ h® €8 ° > AhY h & Clmate changdz ¢ "I ®dh << h
rh A _25> " T hrha ¢ ht h Océan 'Gfazer "~ ' |, A
Innovativeenergyharvesting& energystoragetechnolog),* ®w n+ s “h 09y SNH& 0 .
V.o>1 < > 0 oLy (SIS NEGWIS GINSENG S w A hs @b
~ 7Y h Ah , B8 wAaA h s ARt h W, A hy YT g -
AT Ty LA BT >w Y L+~ h" ooy oo
) I vy N . 1 ¢ ¢ 7t >-W/\h S 7 ‘_"" A X :4 h <.‘<.‘_<”¢>-'h ) “%";\Ih )
B ' <«<h >sj h AB" Bt B A ' B - h ¥ > A *
h v ' o SwaA L v
‘*’5'>“¢1h_’h' Z‘“ P -/\ WA " .- 0 s AN L
Ch ot ATYSW G h ¢ ¢ ho © v 4y Y h- " hish s o S
y ! '>h‘|5‘+AqD"HI" " B - h , v v A-Wh‘v W ¢
LT E s - e o I Z' Co . T s An
1 ¢ hy ’h‘_'ﬁwl J'h,'C‘WII himj),hu’,hh“’_l;h"‘mw” I‘éBE’JQH{\B
o0 ¢ wnpventor),4JLy C >7 4w 8T h v >w ARTuUtoy hHa >h 0 €
Tht oAt T Y ol yAGE o500
o(" 4‘4h¢_‘¢' ' AR Y 1 ' h -V‘. _"‘V‘I
B AW~ 1 B ' h h vt Y "Y't | "¢ Y “p™Y™r'"_ B A I~ thh h i1 " A
Ch"‘_"’}\ h“’{"_‘QW' ‘,,J"V/\BI- IQh‘/\“_-'>ts
h->t "¢ ' OctanGraze),s ‘AL &  _ ' . " Ah >w>h h-
¥ oh vt >war " Gatheh Towd) T _h Tt L8 _w ¢ h<¥ A
B_'QV'/\+/\/\"h‘v“\/\/\BC'hJ'h‘_v'/\Z _‘_B A h h/\h__,VV

42



fIgri{anBimmfisl nyinun B1Bf JErnin1 BIBrei1l)lm

. ¢|5"'q) l" 4'{h¢_'¢' B AR Y ‘LB_'Cﬁ > B B
50 CT AT O T VYR BMity3D)S- e Tt 6 Tt w AR
-8 ' h >h tCw 1 " h h vV B ‘A & h *w AAD BT K YA B
J‘h'h<<'_<hz lhv‘"‘:‘_/\,_hl’l".L'Ih{s’/\h{‘s_"f.‘(.‘_h‘Cb;".ls"‘
GeoGebraBVv'QB‘_Av/\_h‘ S B W/\/\"‘Bl —'. ¢‘>h_
h Ah , Y " ¢h > B _'/\ n/\W'JB'h h vt Y~ Y g’ < ¥
ST T Y st 1N h 'A B VT OB, ' PO ! - A >

oY I B WY "qS_VJM">h' oo T Y . h ~h E oo e ¢ < 3 h
j""":',‘lh_C_l/\ EAAT T <0t 6 A _;h’___/\ . >w

. A )"'_'__/\q) IWQV/\IhZ":"‘,[BihCQ‘C>'B _" ]B
=7 h i1 >h ' C h 1 B1 Y >SwWAHh B *'hy B °* * A h AP < A
Lth T h ST WA AT ST EAY N SET ARE T T e -~
T8 7 Ch haAbh<, SN L AL A T T L AND
1‘>'B’h‘>h_h
I - ISTEM5XMDL ¢! [ LY "' &l hak” v R N N
t "4 h>eh << h T T AL A {¢9a h A VITETETTYSTWEA AR Y T
>"' ¢ h " K ¢ h BV h - ¥ ° h > B, T T '] h <Y A h >
“hohi Y w. A ¢ ht . A h -~ B<IB‘>ﬁ . A ~ R
B ¢~ h 'y ; A S - '-, Y j h¢ >-‘ h ¢*h v 1 B ~ '5‘“' I
h - & ¢ /\;5 i h ~ .k ',-'th ¢ 'h/v/Hhﬂ“{I h ¢ ¢ ‘:5 ¢ q) r‘s- A ) h

AU RSTOAL TWLIAAT Y Y LY T <h T
Fl/\h>W/\B h ' R A h 1*5-< Lt >\B<V<‘-VA‘,”¢,_‘/‘J¢V\
¢ h 41 " CCER' Ah  Ch _ haTwoT A Yt
hvlv—v’l‘?. A ,','h-q_A 5“/\"<VJ‘_/\ ¢ h f;
1W<V.Z ">Ih/\-_‘¢“’ h'V{WC_-BI .+ A h'“_|5<|5-‘>
1“1 h > C Y A B oot SrPROSTHCYECT R pE YV A A D h
L', the o L tihe to temEr t g IR R SRR
- OBt >w AT /\h_ ;5/\‘:>h _-AV /\ ©h _>h‘">h'ﬁ_
B‘/\V<VJ’B‘ ¢ ht h A 'CB-’>B/\‘h "-Jl"’/\'l W'-B

BaincakovaM., & Bernard P. (2020).0Online Experimentation during COVID Secondary
School Closures: Teaching Methods and Student Perceptiimgnal of Chemical
Education 97, 32953300 https://doi.org/10.1021/acs.ichemed.0c00748

Duit, R., Gropengiel3er, H., Kattmann, U., Komorek, Ma&hmann, |. (2012). The Model of
Educational Recwstruction ¢ A framework for improving teaching and learning science.
In D. Jorde& J. Dillon (Eds.), The World of Science Education: Science Education Research
and Practice in Europe (pp-B3). Rotterdam: Sense Publishers.

Ibafiez, M. B., & Delgadloos,C. (2018). Augmented reality for STEM learning: A systematic
review.Computers & Educatiori23, 109123
https://doi.org/10.1016/j.compedu.2018.05.002

43


https://doi.org/10.1021/acs.jchemed.0c00748
https://doi.org/10.1016/j.compedu.2018.05.002

fIgri{anBimmfisl nyinun B1Bf JErnin1 BIBrei1l)lm

Sokoloff, D. R., Laws, P. W., & Thornton, R. K. (2007). RealTime Physics: active learning labs
transforming the introductory laboratory. European Journal of Physics, 28(3), S83.
https://doi.org /10.1088/01430807/28/3/S08

Y%l OKF NAI = %os aly2fAs [/ d3 -Sy2F2yi2as bod RS W
E. @015). Identifying potential types of guidance for supporting student inquiry when
using virtual and remote labs in science: a literature reviegucational Technology
Research and Development, 63 (2), -392. https://doi.org/10.1007/s1142301593700

44


https://scholar.google.gr/scholar?q=https://doi.org+/10.1088/0143-0807/28/3/S08&hl=el&as_sdt=0&as_vis=1&oi=scholart
https://doi.org/10.1007/s11423-015-9370-0

fIgri{anBimmfisl nyinun B1Bf JErnin1 BIBrei1l)lm

t ~ > N 1 - 1

B ']WB C[BL A < J B A
1 1 — A Y

A Y A Y ‘ A4 r ‘\ 7 A Y
(I)h < h m h > >h > B > h

1 - ’ b — N
r|5<W B .

- - 1
t 1 v 1 [ 4 “ctr v 2 1 t
s . h < . r g h‘/\<hh¢ . s J h
11>||>h_|r1>—_lA _Il I’V\AV<'¢"| BJ+J"I th _V‘
J‘h/\B_“_">2IH'Bh‘HhJ’V€z i>">h J,]|>"_t¢|| rl(:—h
J’hAB"‘_">“’ ¢’h¢'
[ <L
CE s 4+h> > h s ot hyws' > Y <" Ay [ ['n>h b0 A
oh<h """ m h>>h "> & _ ' . ' E’>aAht ot hyr
T B ''<«h >sj h AB h tcon h“’_,‘+" . A 1A T B, A > |
B -t _'>_/\ _'. ‘ h <h h. ">)+/\h > B _" " <h >
<7 T T 'w>jhtr T h S o LT AN Y nN'EC X hiAN<Y
¥ > Ch* Y <" £h>*" hvy' jth™ "Y¢*¥K <« 81 °ht h <8~ ! - h ’
h=> s<w >>h_h " !BAAZIA™ A v' ' s KAREL' Cha
K - Y v ¢ v ~ >| tCow —hIAv “hi® B\(* ¥ —tve ow ~ 1 LESRAIER R A A
[stt :(I)qh<<5h",{"lhv 1 7 h >s>h s z -]WB B, AN <Y 1 B
rhll,_mvy\_ Bl

New Technologies in the service of strengthening high
a0K22f a0GdzRSydaQ hOSFy [ A0SN

Michalis Kakoulakis, Athanasios Mogia%

Department of Preschool Education Sciences and Educational Déisigrsityof
Aegean?Departmentof PrimaryEducation DemocritudUniversity of Thrace

Abstract

The present studyfocuseson the contribution of ICTto the cognitive empowerment of
studentson Ocean Literacyssues.lts basicaim is to evaluatea didacticintervention that
includes mapping of high school & (i dzR &yoWwlad@e on marine sciencesssues in
accordancavith the Ocean literacyratmework,implementationof the interventionwith the
useof ICT re-testing of their relevantknowledgeand evaluationof the website asthe basic
tool of the intervention. The results show a significantincreasein & (i dzR Snpvileiige as
well asseveralconstructivesuggestionshat led to relevantmodificationsof the website.

Keywords Ocean literacyNew technologies, Secondary education, Studght®wledge
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EmilyMichailidi, Dimitris Stavrou

Departmentof PrimaryEducationUniversityof Crete

Abstract

Thepresentt 1 dzZR@ FAYa (2 YILI F2dzNJ YAY2NRG& {Al1K @20l
science identity and the way it intersects with their other identities. Data were collected

through semistructured interviews with the students and their teachers. Findingseaé

that minority Sikh studentaspirations face various obstacles while developing their science

identity stemming mainly from the intersection of their science identity with their social and

ethnic identities. Howevethese identities interact in a wathat allows them to have strong

aspirations for science careers due to the extrinsic value of science as means for social

mobility.

Keywords sciencedentity, intersectionality science career aspirations
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The Interdisciplinar@ TEMapproachin Tertiary
EducationThelDENTITIEBo0ject

Argyris Nipyrakis? Athanasia Kokolakj EmilyMichailidi, Kalliopi
Giannakoudaki, Giannis Metaxay Nikos Kapeloni§ Kyriaki
Dimitriadi®, Dimitris Stavrou

tUniversity of CretéUniversity of GroningesExperimental Middle School of the
University of Crete

Abstract

The present progranmcludes the cooperation of five academic institutes in the context of

Erasmus+ projects for strategic partnerships for Higher Education. In particular, the program

aims at developing STEM teaching modules for-gemice teacher education in both

contempaary topics and traditional curriculum topics about the evolution of the disciplines,

with a focus on theoretical principles of interdistipp y I NRA (G &8 @ CdzN@Enge$df¥2 NSz &S
analysing interdisciplinarity are been implemented in order to stressirtterconnections

between the SI-EM disciplines. Up to the current state of the program, the modules
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developed and implemented relate to modeling the evolution of C&@@Nanotechnology,
Parabolic Motion, Cryptography, Climate Change and LinguiSpisemology.

Keywords Interdisciplinarity STEM teaching modulgBre-service teacher education
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Anastasia Oikonomou, Dimitris Alexiou, Leonidas Manou

University of Western Macedonia, Department of Primary Education

Abstract

The alteration inYF G SNA I f 4 Q LINSzéBppkbaihSsithe IndnosdaiésSHeen
recognized as Big Idea of NanoscieNamnotechnology content in compulsory education. In

the presentstudy WS EI YA Y S (1 KS aifitddRd8as of tvio Phimad Sdidatdn
Departments regarding the change of the dissolution rate of a sulcst, as its size
decreases. According to the findings, the students of the Science Orientation Group (OG)
seem to correctly link the reduction of the size the substance with the increase in its
dissolution rate, in contrast to the students of the oth@6s.

Keywords Nanosciencéanotechnology, size dependent properties, ideas, undergraduate
Primary Education students
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Inquiry-based activities in order to teach the importance
anddegradation of the wetlands of Attica (Greece)

Dimitris Chalkidis, Marianna C. Pappa, Maria Mina, Valentixaangelia
Koumpena

Master Programme (MEd) in Didactics of Biology, Faculty of Biology & Faculty of
Primary Education, National and Kapodistriamvdrsity of Athens

Abstract

More than 100 wetlands and streams have been recorded in Attica (Greece). A lot of them
are continuously being degraded in spite of the important ecosystem functions they serve
and their contribution to a sustainable city.aApresent three educational activities made
according to the method of structured inquiry, with a view to educating students and
making them aware of the importance of Attica wetlands and the risky flage. The
activities include inquiry vithe useof a @mputer simulation, field study andonstruction

and use of models, which are all common teaching technigues in science education.

Keywords: Wetland Inquirybased learning, Environmental Scien&ducation, Digital
simulation, Field experiment, Motl€Case study
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Creation of an interdisciplinary educational toolkit for
secondary education students on the subject of
cultivation dry stone terraces in the context of jRob
based learning

Ch. Chrysanthaki, Aik. Klonari, Th. Petanidou
University of the Aegeaepartment of Geography

Abstract

This paper, in the context of the educational approach of Prdjased learningpresents

the creation and the targeting of original interdisciplinary educationaterial (tookit) for
secondary education students on the subject of cultivation dry stone terraces, their use and
their importance (economic, aesthetic and cultural) foe tenvironmentlts creation is part

of a wider research in schools, in the context of a doctoral thewitudinga digital game, a
construction guide for teachers and students of a thdd¥mensional model otultivation
terraces contributing to the realization of the goals of education for sustainability
(UNESC016), but also of geography in terms of tterracedlandscape and its role

Keywords cultivationterraces educationakoolkit

71



fIgri{anBimmfisl nyinun B1Bf JErnin1 BIBrei1l)lm

rl"hJ+J"

K h/\hj‘hh;§’<‘4w’ljs'hlz ">h/\_‘¢' B~ 1 h <8 > Y h B
B o] ¢ ht "<‘h4ul . " At h éJ’u_h/\’{“‘ HAMM” H
v S A n-"" _"'" >-A T BAah< " ¢ [ 74 7 h>>h
B/\h,"’wl ‘_h * “’<"€h_mt5‘|f]k<,”nhl_'q' ImBB"<"6J'h‘ <
mh <h A' ¥ Hnrlch') ¢ h W m.>Ah"> "7 ok <h A’
h Ahj h*® s’ A ¥ g L h | Y > B ey - A E T w
"< 4th _h_ 3 s, F “hoove DA Ve Tt e
_Bj'H‘<<V/\_'¢_W > “’<Ir < 0w _Ch‘ h v > ¢« 0w
>“”""5_ A D IB_BC h‘_s’ s ¥ I‘<h""’ Ch'_ h<<l
.t S A L7 hr ey o A Y T ' [ 87 "0 h<<”
n'+h> T A pEs VT TAN AL AT A R T R e
rlC'h’{s‘"l 1 ' h A BB‘,“”hZ l-*. ¢ h _'.
[P @ 601 [BI1GZ HAHMO >8 hv'~ " Projectbased A 4 Ah

learning (Buck Institute for Educatio™  H n1 1 o Raviz et aldhx  HThamas’
2000.

CE h Ahi1 ¢ h *" ' wha h v ! 1 4 h ¢ h <’ h
Ch <" w1 8" h i ‘I-B o <-|s K -j hl‘ >’ 1B ! BIQ'I
B - v '>"/\‘¢\l/v w B /\IB -Z - w o, Y /\ -{‘Isvh*‘
'<"-‘>“ Chl' Bf.“h“isl ‘C_}\ h"'“‘¢‘1‘“<w"h' <
W<<t5:,' ,J/\_ '. _V‘. “1-5_‘¢h > B _" /\- _""hC
hahjht >4 >waAY Y7 Rlondrietal®s & ISiamMest Al s H.AMY ™ 6
HﬂHﬂl’)(D B‘_" B > A h ¢ h ! ! h‘_“'<".l’h >’hI "
oSt Y 1 > h ¢ h h <« <' < B ¢~ h "' | & tc v <" ¢
\-N<BJ“"_'I h"’:t5<t5 >h‘_‘C'_'_hl‘-_"‘l’ “15_‘(
>h -AK _ T on T '"'A hwv’'h N hAhjh® >"yp , >wA”
hst , > tcem haAh~- JIWw_Ysigp hah- st hon
SN B ~ h > B T h/\hjh‘>’45“‘ ¢h<_<‘w’15'h
>w * h h_" j‘+>t; ‘I(‘wl 1~ h> Co e ! Blz 4‘5’I
ha_ <" . 8" _e N o> Ak DT oA thayyk S n
> B h h = ' B ¢~ h* | 8 e ~h " w>j h>'" @

_l"{ *'h ‘B >5h¢_“h¢"4 ‘B‘%'_Zﬂ' C_ Y Y-y oy -y . _ e ~h 7'y
- <Y ' ¢ h 1 ' h {5’_5"’ W_"I B >h"_WIK_"|5I
‘\/\{‘hys' R L h - {'h,"’@chZh"J‘/\l.‘_"
ms . ! “h , > h ¥ U-I! “Z“P < h ’ZVQJ1‘B" '/}ﬁ“n"<“r11' chon O h Y B A
h - I ©ogm s he sh st rU'(DrPCD AT <ph5,v‘..vv_ LA ,1v .
Projectbased learning,™® ~ ' <h >WAR® " *j h<<™ A _ "' ¢ ., ho
T Y s>Y ot ht ot a0 h AN hCRULIFEBTERRACESCAPEY ¢ w A h A

A -y O L ¢ h h ¥ ¢ 8 " (A B h ! >h ¢ w
S6 Tt teh v Y<tc reh € > sh hy. " >, ., ah
"'{B‘.I>h (’)n‘ﬁ'/\h MO D

72



fIgri{anBimmfisl nyinun B1Bf JErnin1 BIBrei1l)lm

n'"“1ath" 1" 10 >h Y <Y O S>wAL >h ¢w h . AN hAhj hs g
& >h¢w h Qh?B‘C‘B“meBK_'h">W/\' < 1t o ‘_hj
U L S S ! h . A - LN A" OB e W S ¢ h*™
qh<<!B’JBl_A th hAL’_—! +A {’h‘ I’IV-II- /
bt.>h o AL T >IA > A 'S>Sh P h Al ANk ST L s ¢ h
ve Yttt Cow ¢ h h * ¢ g w ¥ YT Bt AT A, t
B‘hJ‘hC" S * Al hy ¥ A h ~>sh 1 I " >AN% " ih*¢oeon
£ oh o ot h ot Chaprhapm pponrd®c s ral "t g6 h
' >h[-<.‘hwv sh Y A h h Ahj h* s> {55{ LR B A'he ‘h+‘ Ctygg¢ v
>h<.‘w_ h. h Ahj h* s> o, /(U' >Bh /\C‘&rh_[&ut rw/\1292‘]_)5
B ' <«<h >sj h AB" - Y1 7 h [ 'V.{B’.l>h ¥
! S B~ B V' 1 ' >h ¢ h ', w i " h <.‘h‘ h Ah <« t ¢
<.‘_">h_+/\z Chect B 1 B' _ A ¢ h {’h‘_"“’_"_,
-8t 7 h B h &’ ¢CHhe*t" ¥ T og Yy e Yo > 8 B Y OW Yy B
D W Al B L B >WA' > B "A hst Yot on L h B
B/\h>W/\B h * A h 1" >y "t oB ¥ A h -~ B <W ' >h h ¢ h
¥ B‘."h‘(B(.:"hC"l"<B’hz‘ B > h'A W'<B’\¢th)+

- ’

|3‘ <h/\"_|7>1,'9.ha'5' ’ahﬁ-]:’&T.h<h(Lh-’(goog,)-n]s'<"h]ﬁ’*h “,h,7h

W' m, SAETWE LY AT T T B AT T g Sl T <R
tn" AT n®

ChapmanL (1993)p * « h ¢~ ¢ " " "1 w A" " @ (B gwg’ 8, AT
B AN

r'/\‘-_'Z R 0@ n'myOw | ¢h _h*Cs w (w17 & A
A "~ IDry sstenes corstructions and bunt heritage. Proceedings of the 15th

mternatlonal congress on dstone 9-11 September 2016, Argostoli, Cephalonia, Greece.
Cephalonidthaca Foundation (IKI), International Scientific Society for Dry Stone

Interdisciplinary Study
fh<t T &M EhEOO 30 My dE e h T hm > A WS G

I O[B;A"<ﬁ91"h‘l5.1ﬂvz<ﬁ'l",‘h_/_\A"‘r‘ﬂjd)

I“_h/\’d)KDV 0H|3I'INVPMUhC|3> Y h/\h"“h‘_" ¢V(l>>f_‘ _V‘
1,1 .Y AN r1<c<m*5/\"” hh ,l“’¢‘"’ h= 7~ ¥ > w3 v > h = . ' < h ()r
r1¢.|_"B'| rwe " hy |3‘

73



fIgri{anBimmfisl nyinun B1Bf JErnin1 BIBrei1l)lm

[ 6 _h A’ 1" TEAM NGrAMpOdc_ . THUIMCET o sh LA L4k 6
rl_“_W?vn‘fﬁ:' B‘IB‘J'"h/\'h'cD"h/\"‘z

1fBI1O dwhamMO® [~ 71 " h>>h Y =~ L _ A 4+ th —h 7
L, TN T LTS LA ST AR L LAY SR TR SPAA T ARDET RN .S
2021.

v T h ALY N A QRO2L).( N vE T AR AR s s T T A
L' ¢h _h> oy " >h ¢ w h  BrekéniHill ‘Poblishershn > ¢ h

[ B R G ir‘”‘h: e .

Buck Institute for Education (200Broject Based Learning Handbook: A Guide to Standards
Focused Project Based Learning for Middle and High School Tedcteduction
chapter free to download atittp:// www.bie.org/tools/handbook

Buck Institute for Education (200PBL Starter Kit: Tihe-Point Advice, Tools and Tips for
Your First Project.

Klonari, Aik., Dalaka, A. & Petanidou, Th. (2011). How evident is the apparént2RSy 64 Q | y R
S OKSNAEQ LISNOSLI A 2y dntethdional ReéSearchSim®Ebgiaghikal f | Yy Ra O
and Environmental Educatio®0(1), 520.
https://www.tandfonline.confdoi/abs/10.1080/10382046.2011.540100

LIFE TERRACESGRPR),http://www.lifeterracescape.aegean.gr/

Ravitz, J, Hixson N., English, & Megendoller, J., (2012Using project based learning to
teach 21st century skills: Findings from a statewide initiathason Ravitz Buck Institute
for Education American Educatial research Association. Annual Meetings. Vancouver,

BC https:// www.researchqatenet/ profile/ Jason
RavitZpublication258188193 Using project based learning to_teach 21 st century
skills Findingsfrom_a_statewide initiative_JasonRavitz Buck Institute for Educatioi
linkg00b7d527 25a2d0f45000000Usingproject-basedlearningto-teach-21-st-century
skillsFindimgsfrom-a-statewideinitiative-JasorRavitzBuckInstitute-for-Educationpdf

Siamal., Terkenli, S.T& Klonari, A. (2018). Building a landscape educational program for
the needs of Greek preschool and primaghool children: a methodological approach.

European Journal of Geography 9(1), 8090.
https://www.eurogeojournal.eu/index.php/egj/article/view/95

Siama, I., Terkenli, S.T., & Klonari, A. (2020). Implementing a Lan@shagional Project
Among Greek Pupils: Valuable Lessons and Hard Realizdtibersational Journal of
Education (1JE)(B), 3953.DOI: 10.5121/ije.2020.8103.

Thomas, J.W. (2000). Areview of research on Prdjaséd Learning.The Autodesk
Foundation

UNESCO, (2016). Leading SEE&u4cation 2030
https:// www.unescoorg/ e/ educatiord educatior?030-sdgt

74


http://www.bie.org/tools/handbook
https://www.tandfonline.com/doi/abs/10.1080/10382046.2011.540100
http://www.lifeterracescape.aegean.gr/
https://www.researchgate.net/profile/Jason-Ravitz/publication/258188193_Using_project_based_learning_to_teach_21_st_century_skills_Findings_from_a_statewide_initiative_Jason_Ravitz_Buck_Institute_for_Education/links/00b7d5272c5a2d0f45000000/Using-project-based-learning-to-teach-21-st-century-skills-Findings-from-a-statewide-initiative-Jason-Ravitz-Buck-Institute-for-Education.pdf
https://www.researchgate.net/profile/Jason-Ravitz/publication/258188193_Using_project_based_learning_to_teach_21_st_century_skills_Findings_from_a_statewide_initiative_Jason_Ravitz_Buck_Institute_for_Education/links/00b7d5272c5a2d0f45000000/Using-project-based-learning-to-teach-21-st-century-skills-Findings-from-a-statewide-initiative-Jason-Ravitz-Buck-Institute-for-Education.pdf
https://www.researchgate.net/profile/Jason-Ravitz/publication/258188193_Using_project_based_learning_to_teach_21_st_century_skills_Findings_from_a_statewide_initiative_Jason_Ravitz_Buck_Institute_for_Education/links/00b7d5272c5a2d0f45000000/Using-project-based-learning-to-teach-21-st-century-skills-Findings-from-a-statewide-initiative-Jason-Ravitz-Buck-Institute-for-Education.pdf
https://www.researchgate.net/profile/Jason-Ravitz/publication/258188193_Using_project_based_learning_to_teach_21_st_century_skills_Findings_from_a_statewide_initiative_Jason_Ravitz_Buck_Institute_for_Education/links/00b7d5272c5a2d0f45000000/Using-project-based-learning-to-teach-21-st-century-skills-Findings-from-a-statewide-initiative-Jason-Ravitz-Buck-Institute-for-Education.pdf
https://www.researchgate.net/profile/Jason-Ravitz/publication/258188193_Using_project_based_learning_to_teach_21_st_century_skills_Findings_from_a_statewide_initiative_Jason_Ravitz_Buck_Institute_for_Education/links/00b7d5272c5a2d0f45000000/Using-project-based-learning-to-teach-21-st-century-skills-Findings-from-a-statewide-initiative-Jason-Ravitz-Buck-Institute-for-Education.pdf
https://www.eurogeojournal.eu/index.php/egj/article/view/95
https://www.unesco.org/en/education/education2030-sdg4

fIgri{anBimmfisl nyinun [Tl 1rny BYBrsI my

1V hidh Hn Y 8> "7 HZTHM
15:00¢ 16:00
|

[BIBrr &Nl -¢Anmhipmn n1 el Eln

By [J1 (&ALl B 1Yrrsmilrss o
nrJf Birpnl 171 m)

nipBlrrBraB rBsr rBéEVE VLI U
nr/Baipniit e rBs nfairfomiE nr.
nrfBaspniire {¢9a B+ vliarn

nrfBarpntfire BrIB[BIE E [ E
sJa Bl BUIBL 1 Jmuiwn smBag [ &)

rssymnjprelErsyirB e[ E&r B{B T
nJ Jar &

75



fIgri{anBimmfisl nyinun [Tl 1rny BYBrsI my

rl‘ hoao, 2" v r' . h At 7 1 - 84 .
r' . h< .oBAAAD Y2 0Ty Y

1~| ' -t hog 1B v 5 JZ_n".>AV B> hl_ YASE M B )| A 5 > h
IB 4 <l 'l

G w "B A h B t'hy B! Y <Y WA ¢ hSTEANMPE "1 *h"’ B~ ~h t v
1 '~ “ha , 1B -~ h Y ' hy B h ' B &* W ths v """ wW_AAY ¢ C Hh A
STEAM & ° v, 0w n~" > _">s ¥ _h hfr>h _ tChy {
Ch* "> " ' ATh® h‘1_+"1§i"‘zh31\5‘ B AL " hgw/ A" ¢ * ¢ hytt h_"_/
r' . hat g 1-84"h">"d n" " has " A_h SN ot o hAt e 1
> ] A T A h, v Y /\ A I AN _ 0B 'STEAMhh<' < hy BCVh | 'w_‘/{"h_‘ B/\‘I . h/\‘ B v o
_“‘I _“>m’<_l‘ s h [‘.‘_"HJ'V—_B'L A h @ 1_' A 'h’“’ *h B 1 h >
' >ha , 2" ¥ r' . hat ¢ ]_;5{'h‘>v > w@ bt h = -~ h
I’]' >V_‘¢V, ]_;V<|5jv‘(ZD

[Wv%{lsl‘:STEm ]"‘hj P - p‘ >"_‘<." 1L“<5"’Z r' . h

Introducing the Engirezing Design Process in Preschool
and Elementary School through a Fairy Tale

Michalis loannod, Athena Mourouzidod

Preschoobf AgionAsomaton ?Elementary Schoof AgionAsomaton

Abstract

Research focuses more and more on STEAM educ&ipecially in Kindergarten, there is

an increasing trend to use STEAM educational strategies. Physics, Mathematics, Technology,
and Arts are implemented daily in the Kindergarten, while there is also interest in
Engineering and Engineering Design Procd®g. introducing Engineering Design in
Kindergarten, children can develop knowledge and skills about STEAM as well as connect
these areas with Linguistics and Literature. This paper presents the introduction of the
Engineering Design Process through a féafg to children in Kindergarten and Primary
School.

Keywords STEAM, Preschool, Elementary School, Engineering Design Process, Fairy Tale
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Exploringl1¢13-yearold students' perceptions of
electricityconcepts

SofiaVoutsa, Georgios Ampatzidis

11stPrimary School of Neapolis ThessalgAkkellenic Open University

Abstract

In the present study, students' perceptions of electricitpncepts are investigated.
Specifically, we focus on students' understanding of the concept of electric current,
students' models of the movement of electric current in an electric circuit, and their
understanding of the factors that influence the operation ofedectric circuit The research
sample consistof 24 students aged 113. The present studlies withinthe qualitative
research paradigm and more specifically itsexploratorycase study. Data collection was
done through semstructured interviews anddrawings Our results are discussed with
references to the relevant literature

Keywords electricity, perceptions, electric circuit, electric current
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in relation to science

EmilyMichailidi, Dimitris Stavrou

Departmentof PrimaryEducationUniversityof Crete

Abstract

¢CKS TAY 2F (KA& LI LISN A& alidzRSiyrcatfcaNdFt | NS & Q

science and the effect that their interaction with scientists has on theirmaifeption. Data
collected from 23 fifth and sixth grade students show that students have significant technical
knowledge funds through thegaicultural activities in which they are involved which they

R2y Qi NBO23AyATS a O02YLI dA0tS gALGK aOASYyOSo

topics related to their daily lives highlighted the value of this knowledge and helped them to
improve treir identification with science.

Keywords sciencedentity, rural students
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Perceptions of & years old students and pservice
kindergarten teachers regarding the foscy of the
Moon's appearance in the night sky
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Adamopoulou, C. Antonopoulou, S. Volakaki, N. Dimitriou, N.
Dimitropoulou, S. Kalopita, V. Kanelopoulou, E. Konstantarou, N.
Kaptziou, V. Karampuli, A. Katsorida, M. Melissopoulos, C.
Melissopoulos, K. Bougiouri, I. Panagiotou, T. Pantazi, M. S. Sideri, M. I.
Tzamou, M. Tsakiri, Ssdni, E. Homko

National & Kapodistrian University of AtheSghool of Educational Sciences

Abstract

In the present research the perceptions of/oyears old students and senior year students
from the department of Early Childhood Education of the University of Athens concerning
the frequency of the Mon's appearance in the night slkare investigated. The sample
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consisted of 15 people from each population. Semmiictured interviews wereonducted to
collect the data andevealed that the belief that the presence of the Moon in the celestial
dome is indicative of thaightis so strongthat even knowledge or olesvational data that
contradict this perception, do not really affect it.

Keywords:astronomy educatiopalternative conceptionsmoon in the night sky
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Storytelling from the History of Life Sciences in Nutrition
Education

EleniKaskafetod, EvangeliaMavrikaki?, NausicaKapsald

PrimaryEducationDepartment of Primary Education, National and Kapodistrian
University of Athens

Abstract

Sciencestorytelling has been advocated as a teaching practice that can facilitate both
learning and teaching of the concepts in natural sciences while being an effective way to
integrate the historical and philosophical dimension of Science into teaching anchgnaki
science and its teaching more humane. We designed a teaching intervention using material
from the history of Biochemistry and the storytelling method. Our aim was to teach aspects
of the Nature of Science, along with the acquisition of nutritional keogé. The results
showed that the nutritional knowledge of pupils increased significantly, while students
reflected accurately on ideas about the Nature of Science and developed a special interest in
Science and in the teaching process.

Keywords History of Science, Nature of Science, storytelling, nutrition education
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Abstract

This research focuses on improvingfréS NJJA OS LINA Y| NB (SIF OKSNAEQ
education combining the introduction of the history of technology and especially using the
manuscripts of Leonardo da Vinci with the storytelling as a teachiolg o inquirybased
didactical intervention was designed and implemented in-geevice primary teachers. Both

a pilot and a main research were carried out. Regarding research tools, the same pre and
posttest questionnaire were used. Findings reveal staflly significant improvement in
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Kapodistrian University of Atherfd\lational and Kapodistrian Universio§ Athens
Emeritus Professor

Abstract

The present research examines-1Byear2 f R & (i dzR Sy thé self or Ri&draa 2y
fdzyAyzairie 2F (GKS az22y o { idz2binosityiQthavtheASyin | NB dzY Sy
and the Moon are in antipodal points with the Earth between them; it is therefore

impossible for the Moon to be illuminatefthe Earth as an adtacle) Students in favor of
hetero-luminosity either place the Sun in an appropriate position fotoitilluminate the

Moon or understand that the relevant size difference between the Sun and the Earth makes

it possible for the Sun to illuminate the Mopaven if the Earth is between then®Both

groups support their ideas by using naive explanatory reasonings, based on alternative ideas

about various astronomical phenomena.
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2Department of Early Childhood Educatibiational and Kapodistrian University of
Athens

Abstract

The present study focuses on the exploration of the alternative ideas of elementary school
students (Year & 6) regardinghe change of the length of a day in one place over a year
and in places on different latitude on the same date. The research was carried out using a
guestionnaire completed by 215 studisrin Grade 5 and Grade 6 at falementary schools

in Athens. Theeasearch showed that the students) do not correlate the phenomenon
either with the inclination of the Earth's axis or with its movements b) attribute it mainly to
the weather conditions (higher temperature means longer day duration) and to the human
factor (time change, different time zones).

Keywords:astronomy education, day length changsternative ideas
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Abstract

This research paper aims to highlight and analyze students' ideas about Space. The semi
structured interview was used as a research tool. Theadame from students' drawings

and their oral answers and were categorized according to the mental models that emerged.
The results of the research reveal that Space for students remains vague. At the same time,
children's constant effort to bridge theamiliar world of intuitive perception with the
unknown, abstract world of science is highlighted.
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The interaction between pr@ S NIWA OS LINA Y I NEB
SSteachingpractices and their epistemological beliefs

AthanasiaKokolaki Dimitris Stavrou
Universityof Crete

Abstract

The integration of socioscientifissues (SSI) in science courses is determined to a large
SEGSyiG o0& GSIFHOKSNEQ LINRFSaaazylt 1y2éftSRIS | yi
AOASYUATAO (y26fSRISP ¢KSNBT2NB> GKS LildzN1}2asS 2
epistemologicabeliefs interact with the teaching practices they plan to implement in order

to negotiate with students SSlIs related to contemporary scientific topics such as
nanotechnology. Six preservice primary teachers participated in the research. Initially, pre

¢ service teachers got familiar with the scientific and the social aspects of nanotechnology

and subsequently they developed a module on SSiI.

Keywords Socioscientific issues, nature of scientific knowledge, nanotechnology

150



fIgri{anBimmfisl nyinun [Tl 1rny BYBrsI my

1
<
>
>
=
<
=
N
>
=
>
=

~
<

S X >
A
-~ ®
xR *
=V
= s
;>§\
<
> M =

u
S
"> 9 A
-
C-
©
or
1
=
<
-
x
<

V' s sk diéretal "
-_. ¥ ‘|5+’|5’_h' ' >

> C A 6uno >w ' oh h =
AT ST BT >9%0 ¢ - 67 Yatp206B.A RE 8 ND 3

. "' AN wA_ hyv . A rne _ £ eh
B *Ah Y~ T ¥ B ¢~ h*® | B ‘G',/\qgl 1 ¢

+

- s~ 1

Fe)

' N -

R l'qH_mll JA_‘I B-l‘ |>V/\l¢" ’!B‘

~

s> >

B
Pt >"CTE AL AT S L0 h S @'t h oA EIATY y !

s ®
'3
>

'
N - 4

1
h

1_/\ 1 , 1 B N ||>| OU_I’]_l,) (I‘h!
q) t

'J/\v_v‘<'<5‘,h'/\h,“{"'4¢hfw¢'>"m‘¢wl:h@¢h - h ¢ tg

’

1
<L L th>ias bt sjafh<c <™ A YA LI
B

>0 N
N < =

10 s LA Lée& Yamg20W0v® BE L v w4 6T

h A h - h oy ¥ N : . AN h - <> ¢ w
oot t woo At ! LI |

_nm h' A Cth™ 7'y B AN - w " A S hAhA

h * | Bl L _haT A h >, " <B 1 >8 A , ) . A

- TS Y AT Cow h' A '~ h "~ h*‘w" &g

c
'3 A
a >

.
=x
e
>

\Y
°N
°N

h MFAh < Y A ¢ ht B - " ., 8" 7' >h YY1 Y st Y .8 ¢

W Jeh o7 &Kiline 29219 IN&ERo@htigiR019).
Jh T he<g"ch 3 <A 477 AThcSE AL 7 7Y T A ‘ B ¢ 7 oht
. Totrone A4 he ot ew S Tt hjer gt &wY uys h o h - Y B A
t h - v

n ' ~ v ’

AL w ., "™ AV . A E ¢~ h* | 8 e
¢ h

=
\Y%
/\:,.\_I
\Y%
®
e

w e B ~ " Y X h ‘>'s W B SBE < _ | B W A A
¢c e " ¢ h' A
A 1 ' h

[°N
1
\Y%
>
-~
1
>
o)
=
Fe)
<
>
>
o)
>

! " >I"r_|5“/\l_q)' ¢ * O " SR T rrl‘e‘{‘Jh_Q“BQCh’<‘>_W/\/\“ .
’ h ¢ _'_‘/\, .> B *~“Ahht CY_ vt w

ceh Ah _'W§," " < <> ¢ ! h LA [ ne
‘r-l'e ' h v G_lsh‘ AT h * B L1t h ¢ w B A h
y ! ">h . A h 7V R T
BW<B 1 Y > B B'/\th-'l.l‘.‘ "-/\' _h'v_‘h"‘q'h“ > h . A T <!

151



FIgrirnimmfi sl

nynuvn{

[ fBusf 171N

EpmAokn pE KEVIPLKO {iTnpa
*  JUvOEON ME ETLOTNHOVIKEG LOEEG
*  ZUvOEON UE KOWWVIKEG TIPOEKTALOELG

I

EprtAoKn pe

Oepehwdelg 16€€g

MeplEXOUEVOU MpaKTikég
I ZuMoylopou
OXETWKA e KEZ
ETILOTNMOVIKEG
MPOKTIKEG

y

ZuvBeon Kevipkuwv Lbewv
&
MpakTikwv

B1Br s1) my

n' ¢ ' mha <™ hah- v rne + " 4h>¢h<ct A
rs j h o h ~h ~h~h A7 SW hs¢ YA~h' E 'Ah A h S B <

1 “h g * ¢ h > h _>|5 A Yooy ’,h I>‘|s <<I"I A i CI"’ B ¢~ h*
h Ah -~ ’{“Ir‘19\_'¢h'h5£\h '{Hh"’hr?h_su 5""“,7\[19' h
WA Y AT s T TS Y A AR A E Y > AT Ah A
Qn{foved L _."'" A =~ OB SWA B 1 h > h s Th' ¢ s A7
1h’h¢_"“_‘<.‘h . A [ ne 4'{h€_‘¢_/\ s Ah T,
B ¢~ ! B oYy h «<'" <8~ % | 7~ Y A > B ! h A e

' B““_'>_V/\‘¢" LA ! ’ ) | )
) '1‘ /\B__V_-IB "B . A _'* \?" & HK ‘_I I S>heg”’ 'BAT AN hhtty ) “h
.[-. _h 1 Y4 h ¢ ' ¢ h 8 AR 7t h "" h/\h'_"“"/\
-, Y i h* > h B ¢ - h > | B A 1t h ' 1 Y h =" hi1 >
y ! _ . > h .+ A * s ' ¢ h >B¢"W /\hhl/\ _“,"CJ'B""IS-BM/\V’V/\B'I"‘ ‘h_'_>‘v
AN AT 8L A< <07 L 77 A > B . hA_ " <" . 8"
5"‘_'>"/\‘¢"I .I/\_"IT
rs " "1 <Y1 h
1. w’ s Ah Co>>8 8, hoa C Lo - [
Ne-h s T [ RsesgT > T T e e
W_" CH"MG*D B¢~ " A" Y h A YA ‘_‘*‘hﬁ‘" _"‘I B~ 1 h

. A , e A B v ''S_OANOD CE w B A h - " h 1 >h -
I'h’ﬁ‘l;'h {BQh“ﬁ‘_ Y\ S Ah A "‘B,/\_ o
A h A "‘BI' > v _,"'_' w sv"“l.“s‘__"ﬁ‘h/\ > B
5‘, h - >_" wo I_' . ) r].o[ S ‘_‘ y_" o h A D _ ¢ h > B _‘
h v, >" ¢ h A A ' h ! (A ">T A
C Y AL, }\' ¢ w 8 ‘:‘_‘ ‘_"'V\b" ._CD' 1 _' _{5_’ 5_" I , h o :' . w
* S>> B w ., Y A B , ! w ‘B,{’h‘h/\’BC/\h_‘ h A w -~



fIgri{anBimmfisl nyinun

[Tl 1rny BYBrsI my

B 1 /\ B 4 B 1 , h N 1 _ 1 l w 4 B /\ h l 0’ n N /\ h /\ _ n N
>> 8 w o, Y A B , ' w B <A © 3Y " h A thwvawh = Y Vv hf
A h ¥, h ' ¢ h A B -0 ! 1 “h g "¢ h > h b
®AZH 1 DAZH 2 ODAZH 3
(6 cuvavtioew) (8 ouvavtioew) (4 suvavtiioely/ avd 618. evotnta)
MPOGAVATOMTUEE HEANOVTLKIDY Fyedlaopoc & Avamtugn KEZ Edappoyri & Avaotoyaopog
EKMABEVTIKAVY SLEAKTIKWY EVOTHTWY
(OkrwpBprog — AeképpPprog 2019) {lavoudprog — Anpiliog 2020) (Zemtépupprog 2020 — OeBpoudplog 2021)
v’ Emotnpoviké meplexopevo NET ¥ IXeSLaOpOg SpaoTnploThTwY v Ef anootdoswe edbapuoyr
v ASaKkTIkA avTikelpuévou NET v Avémrun Si6aktikol uAkol v AvaoToxaoTikn culfnen
v ®OUON TNG EMOTNHOVIKAC yVWong
v KOWWVLKEG TITUXES TG EMLOTAHNG
v ASaokahia KEZ
v Emoyr] Bepatikig
( ] ( J [ J
Y i Y
OAopéleta - Workshops ATOMLIKA ATOMIKA
1 - "> "M B h ! w B AN
ns{ >Ww A h N <<w , ‘' C¢ h A h = h(p > ' h h [, ¢
A A< B LA AT SBE SE LT A, AT ! L
h * ! L "' h ™~ " hi1 >h B o [ ne N h >h * "™ >sh h
R <L A . A : Ah A "B, A - w < h
T B Ahh 51 % gph € = ¢ h hmwfr " ' hyh A v TOhSE L ®H. T A
* h B < ¢ * AW A B \VAR - v W <hj B . - ~h A e
oS C ' h ., h ""hgSaAah "™ >A " K Rh -~ ’A"ﬁ‘h/\(p [',I
K K A t¢ o , A | 1 w © B A h ¢ h ~
VL l—IIVIIIV(.‘_h‘ K ow , <>‘V\] e VI,{ 'y TN Nh‘ T>w AT . CD
1‘/\"<‘¢h h/\h'_""ﬁ‘h/\crne,{‘,{h(‘_‘(‘h N
“h Y788 ' Cw B, h " >Y 1 w ' ]rlo[cpj'“’ o1 O
41 h¢ ¢ _ A B AR A" h A ! h¢' <¥ 'Y
A]’]MY]I’]_‘I ¢ h ¢ 'V"/\_h (;\h£|>|5'l/\||I "u
ApuY qnfhehs>n
ADOY]Q.I ¢ h* h A " > ¢C 7Y j " h¢w B, h " >Y 1 w
ApnY 1nf ¢h , . _ 0 T<_hcch ~ > " sh h
AppY 1nf ¢h Chth > . A “h<ch ™™ A
ApcY 1nf ©Sh > < AT T T ) h <Y AT
M - A hAah< "7 L0 8§RT LBEATEWAL AFA
“ h ¢ gt 'Y B ¢ A ° ¥ B huahyy O CHY S @i ghh, ‘A" 7C w
o w _ ' . B - v 0 _ " >'¢Ih v —j'q). _vl_lv ’_B’Ih G‘B_“_C‘Whly Vr‘rl/\(
¢ “”51 " Y, AW T ANpS B V B h ' ¢ h, A Vo h A
oY U ﬁhi; rlrmﬂ'q)h ¢ h* wAaAh h - e h v Y AB h A B
I ¢ B¢ T " SwWAB whH *"'¢Culh>A" 7' 1 CHEIKEY " SwAhD ¢ 7t oot
h Y7 ' ¢h S8 " A, A" S w7 L S>>y 7 8 e h A LS G h
* h Y S LAY A_h' 4 Erdoran® Dagher2019)6 [ 7 mth &

1).

153



B1Br s1) my

~

< < 1

JIBrdasaBymmfaisl nynun/ [ fsusf a1
r By eme{ InfimEBpxEl €&f 1B
- -t N ll>l . < A | q"l/\
rV'A*A't rl—l _n 1 ~ ,' ~
L . . -n } > , B <
- _{!Chlv /\I Z B]h‘>v
¢|5 ;{‘,"' 5’_rl’|5 A R , B Y -
w B A h qd ¢ w A h ¥ B~ B A’ 0w Yoy
(\‘h'/\"_">’_w<< t , B’IY rl_h‘ > K
_U |>h_V‘lV_|| Btl
quvl\v>)h_5:qv/\v>tql ) _|>h
_¢W B B ~ 1 h > h
)T > ESCh A A S v
IV<!-lqn _rl-l -||>| *l ZB Jh<B)V
_U’<V
r’/\{c v _B Al_l("ll B—! ¥ on B -
B—l"VW 'B /\' l("ll B—! ¥ on B h
B—l ll>l _B /\l l("ll B—! ¥ on B ("‘
B L AT <7
rl-!q R '—N<<B'fl B>—BI‘ lq_A _
L St >TA-BA_ € ¥ "'>8 A BTt >
I A _ !
JOoAh S g T T T AT S LI 2
B/\h,v ' ¢ h > B t - h ¢ vt Cow [ ne
+“h>Y2 v chaA T Toh h § h Sadleret at, 2009)6 [ ~ A8 © 0 ' 4~
2):
Bl Emy{ | InfirmEkBp el Ef 1 B
[ <. T < ¢ JgAh AT B~ r ST AN S
(SSk complexity T E>T <w@ YA ht K wAh
. 'BAh‘I/\_ [ N (I"hl h/\h< N
n>"<"~¢" > : . - . -
. - |4 hy s "¢ _ A, WA
. (Pemspective BAh < T Ed < Es.A L hA
taking) - w
nthooo w
, ' -BAhJ/\_ vt LA hjsj ht®~
1 + M {Ohg |2 . . } . -
T . A. AN" S _AD J . h
goinginquiry) ’
IS p '
:}V.v_.ci Sl-pfto_ T T Y <t >h ot 5T
_ . . . T s 1 € _'_h ¢ ht h vt Y - ¢ °
< S AN<B 1, Y 5 : ' h ¢ h
(Employskepticism ' - T
J"/\hZ{rH’]I_'J"""'"h"c’_""_/\ rrle << 1"

154



fIgri{anBimmfisl nyinun [Tl 1rny BYBrsI my

Jw<" ¥ . R . ha_ " <" .8 eN T
¢ h _'us” absblabist) aultiplist,’ &G f dzl W ASBA EG. ST Hoer, T <
2004 Kuhnet al.,, 2000)>¢& j h * ' _ho e ot sy e 0t 7k
-2 Ah ¢h (’)I’/\hﬁ‘hl oLY
rgf eamsf i fnfimkBbrEl &f 1B
_['h’v' >‘hh‘lh /\‘_+"‘_'"”
-n]/\_" h"<‘_' ¢ ht K 1 C h
. - LB V .h B~ Cw -t lw
Absolutist -}3"‘";\'1““' h‘_,,c,>.hy,.'>h_.¢f']
_5“ h Ahat A_ 7 v 0 ot O
w © B A D
_rh“s h - > > A h? "‘_"
-I’T]/\-" “"Cs‘>5/\‘<.‘"
_Ls“ h“s/\_’sl
Multiplist -mA - hg wij¢hst 2 ot >8]
- [ . ¢ h h v’ 8
_1"’-9‘ 5">|:s /\‘q'c_"‘_lfh_l'l:((?"ij“_/\
* ¥t . 8 > h * A w B A h
_5-"'_'_h h-‘h/\_""l B v h
L8177 >WA, A
_m/\_" h/\“‘t.‘_" 1 “'h g * ¢ h>
. LB LT SWALIAY L BT LA g v
Evaluativist ptE s RS T A s
o s -TiTe h vt ¥ <t 1t
-B/\h.l/\_"" ST <. A h
T < T <o v h y ' ' >h
s ¢ "“,_1_““‘5’h h - ~h "~ h =~ h A,
[P ARZpM Y AT T et s LA 0t h
B"’_B<W‘>h_h
M - N h -~ B <W ' 'sh g Y 9 A .hA"'Cw B 3 L 'eR! h
L' 1 h¢ tch B AR h  hAh.,w’ YA ht oA TvaL
B’h,>:1". >‘hl ¢ h* ' ]rlr.[ ‘__hs’i‘AIFlCS"‘E"h _‘+|5
cs/\_"c_/\‘y_'h_"’lj;‘h"_ishh/\‘Cs/\_q)’_/\lvs‘ A_h’>h " hh¢ * CHh
B AR T éj’IMZ\BDPIZ h@’@',{“’hﬁ‘h“_“_h “>,w’“/\_h
, T w A Y I 1Y A o 1Y C'h 'Y <« Ths AR &h Y . A h
, 7w, A hw‘/\"h_ BB<JBJ;B AW .‘ _ h ~ h <._‘ ! o _qf)_f.‘c['\w <_"' ”_Z 1" sh
L e h - ~ h 1 4 h ¢ _ 'O R A _Bh/\‘h " *h A h ,(’)"p’ohz ‘ﬂ_l'l'l:) 1
B - ' ¢ T, ! U A 1A ¢ h* ¢
u,h”>"JWIzI _]'BI;“]/\Q"II _‘“‘ 5’>"/\5’5_h‘l h = _‘
* 1, B AT S Y 0w w B A h h @, s
’ M. "IVI _‘II "‘hq_"ﬁ‘wl rn-le “<<VJ“_'C"
TEhN T opME pHYE poI.oepnsy’ pc 0t A haAaha ATt h T
>h ‘' _ A o T U< T v o h . A [ ne ¢ ht )

155



JiBriosnBammfassl nynuvn/{ [fsuvsfarny BrBrei1I1m
CTCALCAY S A T s oA s AT T O s T T STh A
YA hah < R T N LB 20" ¢ 7\ L R S ¢ - LA L A D
A y B 1 hsta YA B h“aAah o aA_ 7 8 01 ! Y T <Y ¢ !
h/\h_<"_‘“'¢_":§:/\““/i H‘C_,A('J_'.{IHS\?""?]"hB' z'_sk
- h " he<cec' <h h "_5<":/\_¢h' SR I R
TOh e AT ne T O Reiineetal, 2 Hn 0 [w<T X hwv® Tt o>
! _“B w A h h = ! B h (VARVAR 1 "1 h B8 _ h © h{C’hhy,"/\_h"h"‘h' _o"n_pl’)
“" ‘B_‘V_L'I:S/\’ Ch <" w1 8B ' h "h(.‘_‘t."_/\ [ ne “<<VJ
B Toow > 8 o h At < pmyz” ' m hATh <8 T
TCOYwW S L hA Yt h Y T BTG Tt Y Y gt oY -y«
ST e h Qu PGt T T fabselutisEs. TS hTLY LV A n s
h ‘B A 7 h ' AT THISAT T RS A BT MA L N H T
h - ‘__W>h‘_“‘l h-_“'/\__hjn']'_h'I-h_s'-ﬁq‘s__'-u 'Ih;f h Aw | &
LA > A O y " '>h L8 A >7 , h 7 A h <70t e
J‘h_7 1 B A B’Ah'_ﬁ‘h_‘ ,‘<"“",‘Cr]'.’/\'_h“"‘h“’_'Czh‘
“"5‘ ¢ ht 1 B A J’\h"hh’<<.5"<h¢2h _{""h <h<“"ncp_v‘l ,
Cho_ v T fuitiplisté, S ht h A, wt & oA ot he BT
_V(.\Br>5/\'5(.h“"'|'>v/\"¢" J/\_" ¢ h * N '/\ Yoot
;—1/\45‘C_'Gf‘(lh'_}\\xl_“B”‘;y\/\l\(h“lh'”"s"sl_'Cé.‘hw‘l '<h_h‘_h -
45">,h“_h|5_’ _""_h h - hq‘h_lhrl’{/\m/\ 5\"}(““5‘){31}\‘
¢ h* h ~ ~” h o E ~ B A "IL')/\zh BB "Adhhty 5__"h"z_l‘ Yw' L, hs "B 7 >Ahh
_"‘z _" _‘ Iv‘;s‘y\‘ ‘Ihhj‘B‘B'h(bq?¢_CN*5>‘5_AHZ'_w'/\_hh
o oucU ¢ hdgevaluativisE1™ “A T A PR ot h T B WS
L*h{t¢h" " n hve Y <tar s o N T N ¢
LEL T >SWwWALAD [T o d Ml T SywAh T h AW, 8B "BY, Y A N
h - ", B h ' -y -7 w " B A h ¢ h AB ! B > A h A h
ho=— > lwlB“-l - 0w T <<hfwegn woq:g'rlljn\:‘hv:%'h
>0 ¢ h_ L mGltiglist ¢ edaluativis. n AL s St ChZ g AWT B ALY
hj s j h ' ! h ¢ h h h At ¢ 7Y 'S8 AD * vor
'“¢5‘>;/\‘-€' ' h S BC-h‘ ~ ‘B B~ B A o <
"“C"lcb J’h"-<h-h"_ﬁz“+“h_ ""‘ﬁw":'u""ﬁ“h"“’h‘ h-‘ mmve
Ch<’_t5’h h = B"1B"">h_h ¢ h ‘_“‘ls’hn
rlvs_hy“/\_hl h‘_h _h "Vh/\h)B"W/\_h h"’_s
B AR U hy T hoh oYW thss > hos Tt Y oYt oY -
LA lh’hﬁ‘_'"“4_hq-“__‘/\¢__/\./\‘sr/\rlhe"L‘AZ ' ¥ T" Y h h
TCOAhSh YRt e e Tt swahs Y ypl oA2E dZfiARA N A Y s
N _ B . B * _ A ¢ h <<t Wrrfeﬁ ¢ ‘h‘ <(.‘<h"‘1"”‘h_lr (.‘""Ihzﬁ‘ _5‘/\‘;_"
CY ' AL A" S ow T AL, " h~'%«A, AUC" A, T £ ' [
oA hV’_h”ch_" _h_l “,W<' _"I rs:“”,‘“_'"_>"__,wlj'§ns __
YdzZ GALX Aald " SOOI dab WX GEEon Ah” 1< > 7, O AT
<" ¢ BT " OB AT, SWAT : ! CwW*RARKE >SYCT L AT ANGW
Loh ot kB shc oty W AAmAWQmMb A, w0 Y
V<UL T T s westTet Y > 2T 8% 9 _shéT A AN
1 "h>"Y", A7 A <" ¢ BT CEA T, >SWAT : A hj B
B_'>‘V/{'¢h 8 V"LB’h -y N /\V_,{B e N h_h/\ ¢ B

- - N N , N - -

156



JIBrdasaBymmfaisl nynun/ Jfsuvsfarnt BYIBr eI m
] (o S 11
sea [ WALL 0 rsiymyagrny | JIBrdar
I fsuag 1Y emin
] _ VEA+AE(;‘II
up Absolutist r, . C oo . -
_er/\ /\l(l‘ll -
A [ <. T <7
UM 3 Multiplist -r AL gENT Trne
_¢5‘Z‘," B _J'“‘C < B
_J-v<! I(I‘II vo- I(I‘W
_er/\+/\l(l‘ll -V _ .
oo N lq' 1 .[ <\ <
U H Evaluativist | e o [ ne
- =1 B
¢.¢?Uv h -7 ¢ <
-B Az vo- Y
_er/\'/\lcll -V _ .
oo N lq' 1 .[ <\ <
U0 9 rs o 'rl_lq_'+‘_' [ ne
_nlh n
K - v |>vAl i
- w B A h
J‘ Ah4qlh‘. wo h/\_ <! B A 1 h _ U_nmg A h hC_ _
1 S~ 8~ h>>h h
B‘ h - h h = h A h =~ B <W ' >h h h A B h * A h B
o ha_ <", B A >B <7 A BCT R ‘
: ' PR S Y AT G I A_1 "1 h6C h''¢ _“A h' B,Ahh "R
- h Ah ~ e ASE = UijsE J Y _ A T hT ¢ ht h -
o<t T h 7 BKIilgc, HodH MOONE | g™ "NJ 8 A _ - AT A_ N >h <
rrle ,{‘{h‘.‘_‘(‘_/\ B/\h" N 'Vq’_ B _‘ ! '
N S R ° Yosw AT > B ' CY " AL, AN S w A" >HB BV '
h/\ I<II Bl Jllh 51-!‘ |‘>|VA (|‘|| A_‘l h—
’ A B h B - Y W A h Ah i1 ¢ h?” Vot B "t ¥ _ B
[ > . >
1 ' h = " hi1 >h B A rnez - - w v A h - * 1
w B A h h * >"A 3¢ hAh t BB 1" *hhy™Y h * B ! , '
B~ ' >7 AY ¢ "Leung'etak2020. o0 .
m‘j<“’1 h , > h

Erduran, S., & agher, Z. R. (2014Reconceptualizing nature of science for science
education. Springer, Dordrecht
Eryasar, A. S., Eilinc, A. (2021). The Coherence Between Epistemologies and S8hJ.eac

Science &ducation31, 123147. https://doi.org/10.1007/s11193021-0020067

157


https://doi.org/10.1007/s11191-021-00200-7

fIgri{anBimmfisl nyinun [Tl 1rny BYBrsI my

Hofer, B. K(2004). Exploring the dimensions of personal epistemology in differing classroom
contexts: Student interpretations during the first year of colleggontemporary
educational psychology29(2), 129163.https://doi.org/10.1016/j.cedpsych.2004.01.002

Kuhn, D., Cheney, R., & Weinstock, M. (2000). The development of epistemological
understanding.Cognitive developmentl5(3), 30B28. https://doi.org/10.1016/S0885
2014(00)0003¥

Lee, H., & Yang, J. E. (2D1Science teachers taking their first steps toward teaching
socioscientific issues through collaborative action researBesearch in Science
Education49, 5171. https://doi.org/10.1007/s11165017-96146

Leung, J. S., Wong, K. L., & Chan, K. K. (202@).PIJA OS aSO2yRI NE &A0ASyO0S
abaut teaching sociecientific issues. In M. Evagorou, J.A. Nielsen & J. Dillon (Eds.),
Science Teacher Education for Responsible Citizenship #39)2%pringer, Cham.

Liu, S., &Roehri@ D® OHAMPO P 9ELI 2NAYy3I &O0OASYyOS (S OKSE
epistemology about global climate chandresearch in Science Educatié®(1), 173189
https://doi.org/10.1007/s11165017-9617-3

Romine, W. L., Sadler, T. D., Dauer, J. MKir&low, A. (2020). Measurement of secio
scientific reasoning (SSR) and exploration of SSR as a progression of competencies.
International Journal of Science Educati4®(18)2981-3002
https://doi.org/10.1080/09500693.2020.1849853

Sadler, T. D., Barab, S. A., & Scott, B. (2007). What do students gain bingrigag
socioscientific  inquiry? Research in Science Education37(4), 371391.
https://doi.org/10.1007/s11165006-90309

Sadler, T. D., Foulk, J. AF8edrichsen, P. (2017). Evolution of a model for soescientific
issue teaching and learningnternational Journal of Education in Mathematics Science
and Technologyg(2), 7587. https://ilemst.net/index.php/ijemst/article/view/110/111

Zeidler, D. L., Herman, B. C., & Sadler, T. D. (2019). New directions in socioscientific issues
research. Disciplinary and Interdisciplinary Science Education Resedé(dh, 19.
https://doi.org/10.1186/s43031019-0008 7

158


https://doi.org/10.1016/j.cedpsych.2004.01.002
https://doi.org/10.1016/S0885-2014(00)00030-7
https://doi.org/10.1016/S0885-2014(00)00030-7
https://doi.org/10.1007/s11165-017-9614-6
https://doi.org/10.1007/s11165-017-9617-3
https://doi.org/10.1080/09500693.2020.1849853
https://doi.org/10.1007/s11165-006-9030-9
https://ijemst.net/index.php/ijemst/article/view/110/111
https://doi.org/10.1186/s43031-019-0008-7

fIgri{anBimmfisl nyinun [Tl 1rny BYBrsI my

B"TB‘I rlc."h'{lfl‘j_\f'lqv_'/\ 'J'Brl'n'n'_.l_

. AN T 0T > A" CA A BALY TS, AN WEADR T A
K - ¢ A 1 >V /\' ¢ n >|5 ‘ ~ { ~ <v 1 > h
m < ¢ B h 1‘? B ,’I‘BZ\hw/ljﬁ]h‘ ‘r<_ ‘0™ - 1"
pl >V¢ Btv J-hAB—l ||>rv ¢ h(l‘l
IB <l 1
1_'/\ -~ h Y~ *h w B A D B - . B 5C5‘h_h45' ‘hon A /\J’Brl]-iﬂ 1
(T (O 0 L1 P R, S N S
¢ h* _' > Y 1 Y <Y1 h ‘_'/\ B _'>"/\ c " w B Ah O 1
B B A’ _ ¢ B Y 'h‘_<‘5/\’4" h{:s{{usz,_"‘s‘ C < B ! ‘_“ ¢ h
h“’_5<w >h_h>5‘ ‘_>h, ,5/\‘“’,"/\>h_h * B S _ A 1 B A_ A B B
v L > AT O A>T WANA T 0 A BN BTN TGRS
w 5 BA hA B 1 ¥ "_,I'hW_' ""8_’|L'l v N<<' AB s ¢ - h*
T Y << w h h AY " B b
[W\I/CB{B u h'y ! n._ ot S 1 B B ¥ i h > h s ¢ -~ h 1

Secondary science teach@reews about NaShe case of
the relation between scientific laws and theory and of
the scientific methodology

Glykeria SkevgAnna Klothou, Anastasios Zoupidis

Democritus University of Thrace

Abstract

In the present studyGreek secondarg OA Sy OS (i S ar®ikvBsNgate regekdigh &
two aspects of the Nature of Scien@doS) which ishie relation between scientific laws and
theory and the scientific methamogy. 5 quantitative approachwas chosen Data were
collected usingthe SUSSI (Student Understanding of Science and Scientific Inquiry)
guestionnaire, as it combines closed and open type tasks. The results are in line with findings
of relevant internatioml studies, showing that Grealecondary scienceeachershold many
misconceptiongbout scientific laws versus theories and the scientific methodalogy

Keywords:Nature of science, secondaeglucation
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From Volta's Eleatr Hail to Tyndall Fiber Optic:
Reproducing historical experiments in the classroom with
simple materials

PanagiotisLazo$, ConstantinaStefanidolf

14 |_aboratoryCenterof Natural Sciencesf Athens& Departmentof Primary
EducationNationaland KapodistriarlJniversityof Athens “Departmentof Primary
EducationNationaland KapodistrianJniversityof Athens

Abstract

During the 18th and 19th centuries a large number of demonstration experiments were
developed. The importance of this activity for the scientific community of the time is
emphasized both by the inclusion of experiments in textbooks of experimental playsics

by the construction and sale ofelevant devices by the manufacturers of entific
instruments. Many of thelemonstration experiments currently performed at all levels of
educationhave their origins in this eravhile others remain relatively unknowiihe purpose

of the workshop is for the participating teachers and students to become familiar with the
history of experimental education in the natural scieneesl to be able to apply in their
classewersions ohistorical experiments witleverydaymaterials.

Keywords Historic experimentseveryday materialseducational utilization
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Interdisciplinarity, systemic approaghdcritical thinking
througheducationamaterialSustainability an@OVID

M€

Achilleas Mandrika§ Katerina Bazigot) Stavroula Triantafyllog,
Theologia Avdelfi

16th RegionaCenter of Educational Planning of Attica
21stRegionalCenter of Educational Planning of Attica
3Drapetsona Environmental Educatioentr

Abstract

The topic of this round table discussion is the educational material titled "Sustainability and
COVIEL9: educational activities for understanding the pandemic from the point of view of
Education for Sustainability”. The material is addressedtidents of Upper classes of
Elementary School, High School & Lyceum and it is interconnected to the learning objectives
of many curriculum subjects. The material consists of five thematic units, studying the
pandemic due to COWID® in relation to a) the atural environment b) the field of work,
SO2y2Ye FyR $2N]JSNERQ NAIKGa Ouv (GKS AaadsS 27
international cooperation and pandemic management in terms of global public goods €) the
17 UN Sustainable Development Go@®Gs). The educational material is developed in 17
subsections and 52 worksheets.

The choice to study the COVIB pandemic through the spectrum of Education for
Sustainability serves a dual purpose. On the one hand, a systemic understanding of the
pandemic is achieved and on the other hand, the pandemic provides a tangible and
experienced example in order to approach most of the 17 UN SDGs. In other words,
Education for Sustainability not only provides the theoretical interpretive framework for
understarding the complex aspects of the pandemic, but also contributes to the pedagogical
approach of the pandemic through teaching tools based on participatory teaching and
learning techniques. It is an exercise in social education, aimed at shaping cHiticedsd
democratic citizens, who will enable the significant change required to transform societies
towards sustainability.

During the round table discussion the four members of the writing team will develop
three key features with examples from tleelucatioral material. First, thénterdisciplinarity
that characterizes the materialwhich is necessary foa subject studied bydifferent
sciences. Second, the systemic approach of the pandemic, through the emergence of
interdependencies, causal relationships ahé multiple correlations that govern it. Third,
critical thinking, which is the main educational aim of the material, as the pandemic is
offered to cultivate and develop the critical ability of students at any age.

Keywords interdisciplinarity, systemiapproach, critical thinking, sustainability
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Development of digital learning environments for the
education of students in Science and Technology in non
formal learning environments

Maria Kendristakj Dimitris Stavrou

Department of Primary Educatiodniversity of Crete

Abstract

Despite the recognized educational valuefadeto-face visits to nonformal learning sites

(e.g. Science Centers) there are several factors that require the digitalization of such sites.
This paper presents the digitalization of the Science and Technology Center "Science in the
City" located in the Old Town &ethymnon as well as the views of nine future teachers,
recorded through interviews, for the potential use of this material to students. Preliminary
results show that future educators recognize in digital material the basic characteristics of a
visit to aScience Center, capable of familiarizing students with science and technology issues
in a virtual tour.

Keywords: non-formal learning, Science and Technology Center, digitalization, exhibits,
interaction
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Developmentand Evaluatiorof digitalteachingmaterial
about Climate Change based on Blended Learning
principles

Eleni BotzakiDimitris Stavrou

Departmentof PrimaryEducationUniversityof Crete

Abstract

Recent developments have highlighted the need for Distance Learning. The digitalization of
interdisciplinary STEM objects, like Climate Change, is a particular challenge. One approach
that is being researched for this purpose is Blended Learning, whichigessynchronous

and asynchronous elements in a course. This paper presents the development of Climate
Change modules based on Blended Learning principles and the viewss#rpiee primary
teachers on the possibility of their use in the classro&@udents recognize a number of
advantages and disadvantages in the structure of the modules based on the principles of
Blended Learning.

Keywords BlendedLearning ClimateChangeSTEMEducation New Technologies
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Stefanidou, Constantine Skordoulis

National & Kapodistrian University of Athens, Department of Primary Education

Abstract

In this article thefindings from a survey conducted on high school studentdO)Kare
LINBaSyiGSRZ Ay 2NRSNJ G2 SYSNHS addzRSyidiaQ @ASsa
which was necessarily implemented by distance due to the CO¥andemic during the

school year @20-21. The sample of 197 students was not satisfied by the distance science

education except the increased use of supporting audiovisual material. As causes of this

NEBadzZ § GKS O2yRAGAZ2Yya Ay &aGdRSyGaQ SygdAiANRYyYSy
communication with classmates and teacher, lack of sufficient experimentation and limited
understanding of concepts were recorded.

Keywords:Science Educatigulistance teaching, COVM®p LI Y RSYA OZs a i dzRSy G aQ
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Inquiry-based exercissolving using a mobile phone app

KonstantinosChalkiadaki$, Stylianif lavdianot?

Laboratory Center of Science of Rethymribepartment of Physics, Aristotle
University of Thessaloniki

Abstract

Solving exercises is considered important feaching Physics in the upper secondary
education. Research data show that solving exercises does not automatically lead to
conceptual understanding as students often apply mathematical equations mechanically.
This proposal concerns an application for ahbif® smart phone based on solving an
exercise. The application is a simulation of the vertical motion in a gravitational field of an
unknown planet and it is used by the students to extract the required data themselves. In
this paper we present the resulfsom a pilot application to students of the Model Senior
High School of Patras.

Keywords:Physics Lyceum, Inquiry learning, Exercise solving, Mobile app
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loannisBrouzos, KrystalliaHalkig?

1Secondary EducatiéNational and Kapodistrian University of Athens, Emeritus
Professor

Abstract

This study aims to investigate the criteria that lower secondatyool students employ in
order to choose YouTube videos for explaining the concept of «atom» to their classmates. By
analyzing the student answers about the reasons they chose particular videos, taking into
account keywords they use and elements thatytheghlight, 3 basic axes of choice criteria
have been revaed: the scientific content, the communication of the content and the
didactic approach of the content. The basic outcome of the study is that the majority of the
sample has given more emphasis the didactic and communication elements and less on
the scientific content itself.

Keywords case study, Lower secondary students, informal education, video choice criteria,
YouTube
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Planets In Your Hand: An interactive exhibitioihef
Solar System for the public

Maria Panagopouloly Kosmas GazedsConstantina Stefanidot

Department of Primary Education, National and Kapodistrian University of Athens
2Physics Departmeniational and Kapodistrian University of Athens

Abstract

¢KS AYGSNI OGA@GSET LRNIlIofS SEKAoAGAZY atflySia
represent the surfaces of the planets of the Solar System and the conditions that prevail in

them. It is addressed to citizens of all ages and cognitivegoagkds and was designed

from the beginning having in mind the accessibility by the visually impaired people. The aim

of this study is to investigate whether this exhibition satisfies its visitors. The results show

that it successfully approaches peoplettwiimited vision and the degree of satisfaction is

very high by all visitors. The planning of similar actions in the frame of informal education

seems promising.

Keywords:Solar System, limited vision, interactive exhibition
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Student Teachefapproachto the Highlightingof
Historical Scientific Instruments of the Marasie
Collection or "When Edison met Wheatstone in
Maraslen Teaching Centre

ConstantinaStefanidoy Panagiotis Lazos, Constiaime Skordoulis

Department of Primary Education, National and Kapodistrian University of Athens

Abstract

This paper explores how a group of female students of the Pedagogical Department of
Primary Education of the National and Kapodistrian University of Athens approached the

233



fIgri{anBimmfisl nyinun [Tl 1rny BYBrsI my

history of laboratory training of teachers of tharaslean Teachin@enter in the 19 and
20"century. The students, with the scientific guidance of the authafser studying the
history of theMaraslean Teaching Centahe Laboratory of Natural Sciences and some of
the instruments from the collection of historical scientific instruntg®e designed and
implemented educational material to highlight this story to the society. The first findings of
the research show that the students consider the history of their institution as part of their
own history and point out that both themselvesdthe students of the following years have
an increased role in highlighting the history of tharaslean Teaching Centend in
particular the collection of historical scientific instruments. The material they produced was
presented to students and adsltduring the Athens Science Festival 2021 and is freely
available on the internet.

Keywords:Informal education, historical scientific instruments, science education
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Education for Sustainable Development through a Human
Development Model

llias Boikos, Constantine Skordoulis

Department of Primary Education, National and Kapodistrian University of Athens

Abstract

This research examines Education fost8imable Developmen{ESD)through a Human
Development ModelHDM) for the research of the development of the human systems,
based in the interaction between Nature, Society and Knowledge. The HDM has been used
for the categorization of the 169 Sugtable Development Goals (SD@s)well as for the
mapping of their interlinkages. We present the potential of the HDM in ESDSaimhce
Education oEnvironmental Science Education through problem solving.

Keywords: Education for Sustainable DevelopmeBDGs, Human Development
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