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Creativity in Early Years Science Education

Introducere

Ghidul pentru formatori ofera o descriere a modulelor de curs realizate in cadrul proiectului
Creativitatea in educatia timpurie in domeniul stiintelor (Creativity in Early Years Science
Education - CEYS). CEYS a fost un parteneriat finantat de Programul Erasmus+ (cinci
parteneri din Grecia, Belgia, Marea Britanie si Romania) care a avut drept scop sa realizeze
un curs pentru dezvoltarea profesionala a cadrelor didactice si materiale suport
corespunzatoare pentru a promova utilizarea abordarilor creative si de investigare stiintifica
in educatia timpurie in domeniul stiintelor.

Acest ghid include:

1. Prezentarea proiectului CEYS
Scopul si obiectivele proiectului CEYS
Utilizarea rezultatelor proiectului Creative Little Scientists
Dezvoltarea modulelor de curs in cadrul proiectului CEYS
Principii care au stat la baza proiectarii modulelor de curs
Prezentare generalda a modulelor de curs si a materialelor suport
Informatii privind utilizarea modulelor de curs
Sugestii privind modul in care pot fi adaptate modulele de curs pentru diferite
segmente de public si perioade de timp
9. Informatii disponibile pe site-ul proiectului CEYS

PNV WN
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1. Informatii generale despre proiectul CEYS
Urmatoarele considerente au au stat la baza proiectului CEYS.

1.1 Importanta educatiei timpurii in domeniul stiintelor

Exista o recunoastere din ce in ce mai mare a capacitatilor copiilor de varsta mica, precum si
a importantei educatiei de la o varsta frageda, pornind de la experienta lor, pentru
promovarea cunostintelor stiintifice, a intelegerii, a competentelor si atitudinilor.

Tot mai mult este subliniat faptul ca predarea stiintelor la varste fragede influenteaza in mod
pozitiv, atdt dezvoltarea copilului, cat si procesul de invatare a stiintelor. Preocuparea
copiilor de a explora lumea din jurul lor poate fi cultivata si exploatata prin educatie in
domeniul stiintelor. Tn plus, experientele de calitate privind procesul de invitare oferd o
baza importanta pentru dezvoltarea conceptelor-cheie, a gandirii, a limbajului informat si a
atitudinilor pozitive. Tn final, un numar tot mai mare de cercetari privind educatia timpurie in
domeniul stiintelor indica faptul ca gandirea copiilor este surprinzator de sofisticata si ofera
puncte de pornire care ajuta la dezvoltarea rationamentului stiintific: copiii recunosc
modelele repetitive atunci cand fac observatii si manifesta rationament cauzal, desi sunt
constransi de cunostintele lor conceptuale, natura temei primite si constientizarea propriei
lor gandiri (Duschlet al., 2007).

1.2  Corelatia dintre educatia in domeniul stiintelor si creativitate
Scolile din Europa de astazi ar beneficia considerabil daca ar fi recunoscute si incurajate
conexiunile dintre educatia stiintifica si creativitate.

Stiinta implica in mod intrinsec investigare si inventivitate, ambele declansate de curiozitate,
intuitie si imaginatie, toate aceste elemente fiind strans legate de creativitate. Este, de
asemenea, larg acceptat in zilele noastre faptul ca educatia stiintifica eficienta se bazeaza pe
investigare, care poate duce la sentimentul de Tncantare si este alimentata de curiozitate.
Creativitatea s-a Tndepartat de legatura traditionalda cu artele, concentrandu-se pe
identificarea si rezolvarea problemelor. Motivarea are un rol important si in creativitate.

in procesul de predare si invétare a stiintei, o abordare mai creativa bazatd pe curiozitate si
investigare ar fi benefica, implicand de exemplu, crearea de oportunitati pentru copii ca sa
formuleze intrebari, sa ia decizii si sa poata sa Isi asume riscuri si sa-si dezvolte creativitatea.

1.3  Importanta colaborarii dintre cadrele didactice si formatori

Existda un consens cu privire la faptul ca toate materialele folosite de profesori ar trebui
proiectate in colaborare cu acestia si cu implicarea tuturor partilor interesate, astfel incat
materialele sa fie relevante si sa aiba un potential maxim de impact. Colaborarea dintre scoli
si institutiile de Tnvatamant superior are rolul de a imbunatati nu numai educatia initiala a
cadrelor didactice, dar si de a contribui la dezvoltarea scolilor si dezvoltarea profesionald a

cadrelor didactice.

- The project CREATIVITY IN EARLY YEARS SCIENCE EDUCATION has received funding from the European Union Erasmus+ KFATIKG
Erasmus+ Programme (2014-2017) under Grant Agreement n0 2014-1-EL01-KA201-001644. 6 IKY
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2.  Scopul si obiectivele proiectului CEYS

Proiectul CEYS a avut drept scop dezvoltarea unui curs pentru dezvoltarea profesionala si
inovare adresat cadrelor didactice, conducatorilor scolilor si formatorilor pentru, curs care
va fi folosit Tn programele europene de educatie initiala a cadrelor didactice si dezvoltare
profesionala continua (in domeniul stiintelor) pentru a promova utilizarea abordarilor
creative Tn predarea stiintelor in Tnvatamantul prescolar si primar, in contextul metodei de
predare prin investigare stiintifica.

Proiectul CEYS a avut urmatoarele obiective:

e Sa propuna materiale de curs concrete care sa poata fi folosite in educatia cadrelor
didactice la nivel prescolar si primar pentru a incuraja utilizarea abordarilor creative
si bazate pe investigare n predarea stiintelor.

e Implicarea cadrelor didactice in calitate de co-autori in fazele iterative ale
dezvoltarii proiectului, impartasind din practica proprie si facilitand astfel adoptarea
acestora.

e Implementarea si validarea unui numar de activitati de formare la nivel national si
international cu scopul de a iTmbunatati cunostintele si abilitatile profesorilor din
invatatamantul prescolar si primar.

e Elaborarea unei metodologii sistematice de evaluare pentru a identifica impactul
proceselor de formare propuse si a materialelor suport, atat in ceea ce priveste
eficacitatea, cat si eficienta acestora.

- The project CREATIVITY IN EARLY YEARS SCIENCE EDUCATION has received funding from the European Union Erasmus+ KPaTIKD
Erasmus+
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3. Utilizarea rezultatelor proiectului Micii oameni de stiinta

creativi (Creative Little Scientists)

Proiectul CEYS se bazeaza pe rezultatele proiectului de cercetare finantat de PC7 al Uniunii
Europene: Creative Little Scientists(CLS) (2011-2014). Acesta a fost organizat in mai multe
etape prezentate in figura 1 de mai jos.

Survey of
Conceptual &bl Development Final Report
framework o:_ :‘:I:tl;::r
LR A Guidelines &
Matenals

Figura 1: Fazele cheie in proiectul Micii oameni de stiinta creativi (Creative Little Scientists)

Fiecare fazd a avut ca rezultat rapoarte (deliverables) disponibile pe site-ul CLS la
http://www.creative-little-scientists.eu/content/deliverables. Rezumatul raportului cu titlul
Recomandari pentru factorii de decizie si partile interesate ofera o imagine de ansamblu
asupra proiectului CLS. Contributiile cheie la proiectul CEYS sunt prezentate mai jos.

3.1 Cadrul conceptual

3.1.1 Definitia creativitatii in educatia timpurie in domeniul stiintelor

Proiectul CEYS s-a bazat pe definirea creativitatii si investigarii, ambele dezvoltate ca parte a
Cadrului conceptual pentru proiectul Creative Little Scientists (MICIl OAMENI DE STIINTA
CREATIVI, 2012). Caracteristicile principale ale abordarilor bazate pe investigare si ale
atitudinilor asociate cu creativitatea identificate sunt prezentate n tabelul 1 de mai jos.

Activitati de invatare Atitudini creative
(legat de caracteristicile cheie ale curiozitatii)
*  Formularea intrebarilor * Initiativa
*  Proiectarea si planificarea investigatiilor *  Motivatie
*  Colectarea probelor * Abilitatea de a aduce ceva nou
*  Realizarea conexiunilor *  Realizarea conexiunilor
*  Explicarea dovezilor * Imaginatie
*  Comunicarea rezultatelor e  Curiozitate
(de exempluMinner et al, 2010) e Abilitatea de a lucra in grup
*  Capacitati de gandire
(de exemplu Chappell et al., 2008)

Tabelul 1: Caracteristici ale investigarii stiintifice si atitudinilor creative

TAPYMA
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Definitia CLS a creativitatii in educatia timpurie in domeniul stiintelor si matematicii
adoptata de proiectul CEYS este: Activitate intelectuala, individuala sau de grup, care are
ca rezultat idei si strategii bazate pe rationamente critice si care genereaza explicatii si
strategii plauzibile, in concordanta cu dovezile (probele) disponibile. Aceasta trebuie
inteleasa alaturi de definitia "Creativitatii cu ¢ mic" (Craft, 2001), dupa cum se arata in figura
2 de mai jos. Acest lucru indica un accent pus pe creativitate ca pe ceva de care suntem cu
totii capabili (Banaji si Burn, 2010) si recunoasterea rolurilor cheie ale creativitatii in
generarea si evaluarea ideilor si strategiilor in educatia din domeniul stiintelor si n
matematicd. Importanta generarii si evaluarii ideilor in cadrul unei comunitati este, de
asemenea, subliniatd. Aceasta include examinarea ideilor Tn contextul explicatiilor si
strategiilor existente, larg acceptate.

P

DEFINITIONS OF CREATIVITY

Generating ideas and
strategies as an individual
o¥ community, veasoning
exitically between these and
producing plaugible
explanations and stvategies
congistent with
the available
evidence.

Purposive imaginative
activity genevating
outcomes that ave oxiginal
and valuable in velation
to the leanev.

Figure 2: Definitia creativitatii in educatia timpurie in domeniul stiintelor

3.1.2 Sinergii dintre abordarile bazate pe investigare stiintifica si creativitate in procesul
de invatare si predare

Cadrul conceptual CLS a identificat, de asemenea, un numar de sinergii intre educatia bazata
pe investigare si abordarile creative, dupa cum se arata mai jos. Acestea au oferit un cadru
pentru examinarea oportunitatilor de creativitate si de investigare atat in politica
educationala, cat si in practica.

e Joc si explorare, recunoscand ca experimentarea prin joc / explorarea este inerenta
activitatii tuturor copiilor mici.

e Motivarea si atitudini afective, subliniind rolul angajamentului estetic Tn promovarea
raspunsurilor afective si emotionale ale copiilor la activitatile din domeniul stiintelor
si matematica.

e Dialog si colaborare, acceptand ca implicarea dialogica este inerenta creativitatii
cotidiene in sala de clasa, permitand copiilor sa externalizeze, sd impartaseasca si sa-
si dezvolte gandirea.

e Rezolvarea problemelor si implicare, recunoscand ca, printr-un mediu corespunzator
de invatare, copiii pot beneficia de experiente si oportunitati fizice impartasite,
semnificative, de a-si dezvolta propriile intrebari, precum si idei despre concepte

9 YNOTPORINN
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relevante din punct de vedere stiintific.

P

e Formularea intrebarilor si curiozitatea, recunoscand ca profesorii creativi folosesc
adesea intrebari deschise si promoveaza speculatiile prin modelarea curiozitatii lor.

e Reflectii si rationament, subliniind importanta proceselor metacognitive, reflectia
constienta si controlul deliberat al activitatilor cognitive, care se dezvolta la copiii,
dar incorporate in practica de predare din domeniul stiintelor si matematicii.

e Rolul si implicarea profesorului, profesori care mediaza invatarea pentru a satisface
nevoile copiilor, mai degraba decat sa raspunda presiunii de a respecta un anumit
curriculum.

e Evaluarea pentru invdtare, identificarea si valorificarea abilitatilor, atitudinilor,
cunostintelor si intelegerii pe care copii le aduc la scoald; sprijinirea si incurajarea
angajamentului activ al copiilor in procesul de Tnvatare si promovarea constientizarii
propriei gandiri si dezvoltari.

Caracteristici suplimentare ale Cadrului conceptual CLS, care au influentat dezvoltarea
modulelor de curs sunt prezentate mai jos. Mai multe detalii pot fi gasite in referintele
listate la sfarsitul acestui document.

3.1.3 Dimensiuni curriculare (van den Akker, 2007, p39)

Proiectul CLS a identificat trei mari directii semnificative Tn oportunitatile oferite de
creativitate in predarea stiintelor - scopuri, predare si invatare, evaluare si factori
contextuali. Acestea subliniaza importanta nu numai a proceselor de invatare si de predare
in sala de clasa, ci si a modalitatilor prin care acestea sunt influentate de obiectivele
educatiei in domeniul stiintelor, contexte nationale si scolare mai largi si caracteristici ale
profesorilor. Aceste directii au fost examinate mai detaliat utilizand cadrul dimensiunilor
curriculare asociate cu modelul "panzei de paianjen vulnerabild" propus de van den Akker
(2007, p39) (prezentat in figura 3). Aceste dimensiuni diferite care incadreaza curriculumul
sunt considerate vulnerabile deoarece sunt interconectate si ceea ce se intampla intr-o
singurd dimensiune le afecteaza pe celelalte.

Towards which goals

are they learning?

How is their What are they learning?

learning assessed?

When are How are they learning?

they learning? Why are they

learning?

How is the teacher

facilitating their learning?

Where are they

.‘aaming ?

With whom are they With what are they

learning? learning?

Figure 3: Modelul Pdnzei de pdianjen

- The project CREATIVITY IN EARLY YEARS SCIENCE EDUCATION has received funding from the European Union Erasmus+ KFATIKG
Eragmus + Programme (2014-2017) under Grant Agreement n0 2014-1-EL01-KA201-001644. 10 IKY
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3.1.4 Modelul pedagogic (Siraj-Blatchford et al, 2002, p24)

in examinarea interactiunilor dinamice dintre dimensiunile modelului panzei de p&ianjen in
diferite scoli si contexte nationale, modelul pedagogic folosit de Siraj-Blatchford et al (2002,
p. 24) in cadrul proiectului "Pedagogia eficienta in cercetarea timpurie" a ajutat sa distingem
intre relatiile fata-in-fata a cadrelor didactice si rolul lor in formarea pedagogica, legate de
aspectele mai largi ale mediului social si fizic si in examinarea influentei unui context
institutional mai larg (prezentat in figura 4).

oY
g

Community relations

Parents

Pedagogical Framing

Planning

Pedagogical
Interventions

Face to face
interactions

Management
Structure

Resources

Development of behaviour
routines for collaborative play

Liaison with outside professionals

Figure 4: Modelul Pedagogic

3.1.5 Caracteristicile cunoasterii stiintifice (Akerson et al, 2011, p64)
Dezvoltarea aprecierii copiilor cu privire la caracteristicile cunoasterii stiintifice este
subliniata ca fiind de importanta majora in promovarea alfabetizarii stiintifice. Profesorii au
descoperit acest poster care contine trasaturi cheie ale cunoasterii stiintifice care sprijina
gandirea Tn ceea ce priveste rolurile investigarii si creativitatii in stiinta si Tnvatarea stiintei si
obiectivele educatiei in domeniul stiintelor.

Observation vs.

Tentativeness
e s Int
S e et erence

this knowledge may change Scientists make observations of natural
h.m-d:’nﬂc o phenomena and make inferences as to
newledge is very reliable - ‘what these data mean, For example, you
refable envugh for many medical s may observe that a houseplant's leaves

are wilted, droopy, and brown. Then, you

s ‘might infer that the house plant has not
been watered in a long time,
Empirical Social and
—— I Cultural
A1 Context
Creativity o Y it ot
Scientists are creative as they /‘}s certain social and
geserate explinations of evidence. {{,}J' cultural context, This
Data does ot interpret itsell® social and cultural
context may shape the
Kinds of questions,
YLD S interpretations used by
Theory and Law wlnct Sy
Both Lews and theories are very social and cultural
important in science. Theories and laws context.
:Wm-lwﬁlw.‘h&m
ey i Subjectivity
theories are both wellsubstantisted and Scientists are people who have their
have mach evidence to support them. A own background knowledge and
theory does not become 2 law - they do theoretical perspectives, When they
difierent things. make observations, they (just like all
people) “see” the information in light
of these personal perspectives,

Figure 5: Caracteristicile cunoasterii stiintifice
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Creativity in Early Years Science Education

3.1.6 Dezvoltarea creativitatii prin investigare stiintifica (Barrow, 2010, p3)

in cadrul conceptual CLS, modelul dezvoltat de Barrow este utilizat pentru a identifica
abordarile in procesul de predare si invatare prin investigare stiintifica care pot stimula
creativitatea. Barrow (2010) desemneazd cele cinci atribute ale elevilor identificate de
Consiliul National al Cercetarii din SUA, pentru caracterizarea implicarii elevilor (prezentate
in tabelul 2). El ia in considerare modul in care aceastd schema reflectd abordarile
profesorilor care variaza de la abordarile investigare deschisa orientata spre elev, la
abordarile de investigare ghidata si, in final, la abordarile de investigare structurata condusa

de catre profesori.

Caracteristici
esentiale

Variatia graduala a caracteristicii

Elevul se implica
In a pune intrebari
orientate stiintific

Elevul pune o intrebare

Elevul selecteazd
printre intrebari, pune
noi intrebari

Elevul accentueaza
sau clarifica
intrebarea oferita de
profesor, materiale
sau sursa

Elevul se angajeaza
n discutie oferitd
de profesor,
materiale si sursa

Elevul da
prioritate evidentelor
ca raspuns la

Elevul determind
ceea ce constituie dovezi si
le colecteaza

Elevul este sfatuit sa
colecteze anumite date

Datele puse la
dispozitia elevului si
| s-a cerut sa le

Elevului | s-au dat
date si | s-a spus
cum sd analizeze

explicatiilor din dovezi

formula explicatii

intrebari analizeze
Cursantul a fost .
. Elevului | s-au dat
Elevul Elevul indrumat . L .
. s o — M N moduri posibile de a Elevului | s-au dat
formuleaza explicatii formuleaza explicatii dupa in procesul de X .
. . R folosi dovezi pentrua | probe
din dovezi rezumarea dovezilor formulare a

Elevul
conecteaza
explicatiile la
cunostintele

Elevul

analizeaza independent alte
resurse si formuleaza
legaturi catre explicatii

Cursantul a fost
indrumat

spre zonele si sursele
de cunoastere

Elevului | s-au dat
conexiuni posibile

stiintifice stiintifica
Formulare pentru cursanti Cursantul a fost Elevul a fost furnizat .
Elevul o . e Elevului | se arata
P, argument rezonabil si logic indrumat orientdri generale L X
comunica si justifica X N a ——— pasii si procedurile
s pentru a comunica in dezvoltarea pentru a imbunatati .
explicatiile L s R de comunicare
explicatiile comunicarii comunicarea
Mai mult Gradul de implicare al elevului mai putin
Mai putin Gradul de implicare al profesorului mai mult

Tabelul 2: Caracteristicile esentiale ale investigarii stiintifice in clasa si variatiile acesteia
(Barrow, 2010: p3)

3.1.7

Perspective privind educatia cadrelor didactice

in cele din urma, studiile realizate in cadrul proiectului CLS in ceea ce priveste educatia
cadrelor didactice au identificat o serie de factori care au influenta in educatia cadrelor
didactice si care au determinat dezvoltarea abordarilor CEYS, in special:

e Convingeri, conceptii si atitudini ale profesorilor fata de stiinta (de exemplu, Yilmaz-

Tuzin, 2007).
e Programele de educatie a cadrelor didactice nu se limiteaza doar la schimbari, ci se
bazeaza pe convingerile profesorilor (de exemplu, Schepens et al., 2009).

e Predarea

prin__utilizarea portofoliilor,

invatarea

prin __activitate practica si

parteneriatele intre formatori si cadre didactice au un impact pozitiv asupra

The project CREATIVITY IN EARLY YEARS SCIENCE EDUCATION has received funding from the European Union Erasmus+
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cunostintelor si convingerilor pedagogice ale profesorilor (de exemplu, Cochran-
Smith & Zeichner, 2005).

e Este important sda se extindd modalitatile de predare a stiintelor, ale cadrelor
didactice din invatamantul primar (Newton and Newton, 2011).

e Experientele multiple bazate pe investigare, integrate intr-un curs de predare a
stiintelor, ajuta nu numai dezvoltarea intelegerii profesorilor asupra predarii folosind
investigarea stiintifica, ci si la aprecierea beneficiilor predarii si invatarii stiintei intr-
un mediu constructivist (Varma, Volkmann, &Hanuscin, 2009).

3.2 Potentialul pentru creativitate din punctul de vedere al politicilor

educationale si practicii

Un studiu aprofundat privind politicile educationale actuale si practica de predare realizat
atat printr-un studiu al literaturii despre politicile educationale, cat si printr-un sondaj in
randul profesorilor despre activitatea in scoli, a identificat atat potentialul de creativitate in
politica si practica din tarile partenere, cat si domeniile prioritare de dezvoltare. Lucrul pe

.....

domeniul stiintelor care ar putea fi folosite in educatia cadrelor didactice.

3.3 Indrumari si resurse materiale pentru instruirea profesorilor
Constatarile din primele trei faze ale cercetarii CLS, combinate cu perspectivele obtinute din
practicile de tip ,focus-groups” online si fata in fata, implicind o gama larga de profesori
interesati, studenti viitori profesori, membri ai personalului scolii, formatori, cercetatori, au
fost folosite pentru a elabora Ghiduri si materiale pentru educatia profesorilor. Indrumarile
stabilesc Principiile de proiectare a continutului si rezultatele profesorilor (prezentate in
Anexa 1) pentru a sprijini dezvoltarea programelor de formare a cadrelor didactice pentru a
incuraja abordarile creative si bazate pe investigare in educatia timpurie in domeniul
stiintelor. Materialele de instruire exemplare ofera ilustratii despre modalitatile prin care
exemplele din clasa din proiectul CLS ar putea fi selectate si folosite in educatia cadrelor
didactice. Acestea au constituit un punct de plecare pentru dezvoltarea primului set de
module de curs elaborate in cadrul proiectului CEYS.

3.4 Recomandari pentru politicile educationale si dezvoltarea

profesionala a cadrelor didactice
Raportul final si recomandarile referitoare la politicile educationale a contribuit la stabilirea
prioritatilor Tn dezvoltarea modulelor de curs produse de proiectul CEYS.

Detaliile specifice pot fi gasite Tn urmatoarele rapoarte care se gasesc pe site-ul proiectului
CLS la adresa http://www.creative-little-scientists.eu/content/deliverables.

D 2.2 Cadrul conceptual

D 3.4 Raport comparativ

D 4.4 Raportul practicilor si implicatiile acestora

D 5.2 Linii directoare si programa pentru instruirea profesorilor

D 5.3 Materiale exemplare de instruire a profesorilor

D 6.6 Recommendari pentru Factorii de decizie si partile interesate privind
creativitatea si educatia timpurie in domeniul stiintelor: Rezumat

TAPYMA
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4. Dezvoltarea modulelor de curs in cadrul proiectului CEYS
Procesele implicate in dezvoltarea modulelor de curs sunt prezentate in figura 6 de mai jos.
Acestea se bazeaza pe rezultatele proiectului CLS (asa cum s-a subliniat mai sus), sugestii si
feedback ale diferitelor parti interesate (inclusiv studenti viitori profesori, profesori,
directori, formatori, factori de decizie) in fiecare etapa a procesului.

CEYS Training Course

Conceptual
Framework

Conceptual
Framework

From CLS

Conceptual Framework Recommendations Conceptual

Framework

Exemplary Teacher
Training Materials

Potential for creativity
in policy and practice

For policy and
teacher education

CLS Summer
School 2013

Guidelines and Materials
for Teacher Training

Content Design
Principles and

Recommendations Outcomes

for policy and teacher
education

Training needs
g B Implementation L 2
analysis - and validation of evaluations from
iorities f
priorities or. Training Modules \GEVS [ZETTEES
teacher education Validation

CEYS Summer
School 2016

CEYS Curriculum
Materials

processes
Summer Schools

Induction
workshops

CEYS Curriculum
Materials

CEYS Summer
School 2015

Figura 6: Dezvoltarea cursului de formare in cadrul proiectului CEYS

4.1 Elaborarea programului de curs CEYS

Programul de curs cuprinde 20 de module de instruire dupd cum se arata in tabelul 3 de mai
jos. Lista este legatda Tn mod explicit de Cadrul conceptual adoptatd prin proiectul CEYS
privind caracteristici ale sinergiei dintre abordarile creative si cele bazate pe investigare
asupra Tnvatarii si predarii, caracteristicile creativitatii si ale cunoasterii stiintifice (prezentata
in coloana din stanga). De asemenea, cursul este conceput pentru a aborda Principiile de
proiectare a continutului si rezultatele profesorilor propuse prin proiectul CLS. Corelarea
dintre cele 20 de module si Principiile de proiectare a continutului si Rezultatele profesorilor
este prezentata in Anexa 1.

Primul set de 10 module de curs oferd o prezentare a principalelor caracteristici ale
abordarilor creative, bazate pe investigare, in educatia timpurie in domeniul stiintelor. Setul
al doilea de 10 module de curs sunt concepute sa le completeze, analizand in detaliu modul
in care aceste abordari ar putea fi implementate Tn cadrul unui program de invatare in timp.
Numerotarea modulelor din primul si al doilea set de module de curs nu are nici o
semnificatie.

- The project CREATIVITY IN EARLY YEARS SCIENCE EDUCATION has received funding from the European Union Erasmus+ :’rfa‘:lil\.""\:
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g,

&

Legaturi catre
sinergiile CLS,
cunoasterea
stiintifica si
creativitate

Primul set de module de curs
(introducand trasaturi cheie ale
abordarilor bazate pe investigatii
creative)

Al doilea set de module de curs
(sprijinind problemele de implementare
in cadrul unui program de invatare in
timp)

Joc si explorare

7 Rolul jocului si al explorarii

20 Joc si explorare - procese
exploratorii

Motivare si
atitudini afective

2 Resursele si mediul de invatare
10 Proiecte interdisciplinare

11 Corelatia dintre invatarea in scoala si
in afara ei

Dialogsi 6 Colaborare si lucrul in grup
colaborare

Rezolvarea 4 Educatia bazata pe investigare
problemelor si stiintifica. Legatura cu

implicare Creativitatea

Formularea 1 Rolul intrebarilor profesorului si

intrebarilor si
curiozitatea

ale elevilor

Reflectia si
rationamentul

8 Moduri variate de exprimare si
reprezentare

12 Reflectie si rationament
13 TIC si investigarea stiintifica

Rolul si implicarea
profesorului

9 Rolul profesorului

14 Planificare pentru progres
15 Interpretarea politicilor educationale

Evaluare pentru
invatare

16 Evaluare pentru invatare
17 Implicarea copiilor in evaluare

Caracteristicile
cunoasterii
stiintifice

3 Caracteristicile cunoasterii
stiintifice

18 Caracteristicile investigarii stiintifice

Caracteristicile
creativitatii

5 Investigatii practice ce sustin
creativitatea

19 Caracteristicile creativitatii

Tabel 3: Cursul de instruire CEYS

4.2 Primul set de module de curs
Proiectarea primului set de module de curs se bazeaza pe materialele si constatarile din
proiectul CLS, inclusiv

e Perspective privind abordarea educatiei cadrelor didactice

e Episoade din clasa inregistrate prin lucrul pe teren in proiectul CLS.

e Sugestiile incluse In Materialele exemplare de instruire ale cadrelor didactice cu
privire la modul de utilizare a episoadelor din sala de clasa Tn activitati de formare

e Prioritatile pentru dezvoltare subliniate in Recomandarile referitoare la politicile si
educarea cadrelor didactice

- The project CREATIVITY IN EARLY YEARS SCIENCE EDUCATION has received funding from the European Union Erasmus+ KFATIKG
ET‘BST‘I‘IUS + Programme (2014-2017) under Grant Agreement n0 2014-1-EL01-KA201-001644. 15 IKY
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Creativity in Early Years Science Education

e Evaluarea programului de formare a cadrelor didactice elaborat pentru Scoala de
vard CLS din 2013 care a combinat ateliere practice pentru profesori cu discutii
despre implicatiile pentru practica in clasa, facilitata de utilizarea episoadelor de
clasa din proiect.

Modulele au luat Tn considerare, de asemenea, concluziile din analizele privind necesitatile
de instruire si atelierele initiale din cadrul proiectului CEYS_si Scoala de vara CEYS 2015
desfasuratda Tn primul an al proiectului privind prioritatile pentru formarea cadrelor
didactice, exemple de abordari pedagogice eficiente si mai putin eficiente, testarea
abordarilor de formare a cadrelor didactice in timpul atelierelor.

Primele Module de Formare au fost apoi revizuite ca urmare a aplicarii acestora in ateliere
de lucru si evaluarii de catre diferiti parteneri in contextele lor nationale, cu audiente diferite
si perioade variate de timp si au fost imbogatite prin includerea exemplelor de Materiale
Curriculare dezvoltate de catre profesorii care au luat parte la ,Action Research” in al doilea
an al Proiectul CEYS.

4.3 Al doilea set de module de curs
Al doilea set de module de curs se bazeaza pe:

e Lectii din implementarea si validarea primului set de module de curs

e Materiale curiculare dezvoltate de profesorii participanti la , Action Research” in al
doilea an al proiectului

e |mplementarea si validarea modulelor in contexte variate, cu audiente diferite si
perioade variate de timp (inclusiv ateliere de lucru scurte, activitati de formare cu
durata de o jumatate de zi si de o zi)

e Evaluarea Scolii de vara CEYS 2016 care a avut loc in al doilea an al proiectului.
Aceasta a oferit ocazia de a testa atat modulele de curs, cat si materialele curriculare
si de a proiecta si evalua modul de utilizare a modulelor de curs intr-un program de
instruire pe parcursul mai multor zile.

4.4 Versiunea finala a cursului CEYS

Rezumatul evaluarilor efectuate de profesori si de partenerii CEYS in cele doud etape de
implementare si validare a modulelor si a rezultatelor obtinute de la Scoala de vara CEYS din
2017 au determinat versiunea finala a cursului de formare CEYS.

Detalii pot fi gasite in urmatoarele rapoarte disponibile pe site-ul CEYS lahttp://www.ceys-
project.eu/content/outcomes:

03 Al Dezvoltarea programului de curs

03 A2 Dezvoltarea Primelor module de curs CEYS

03 A3 Completarea modulelor de curs

04 A4 Raportul implementarii si validarii activitatilor de instruire.

- The project CREATIVITY IN EARLY YEARS SCIENCE EDUCATION has received funding from the European Union Erasmus+ KFATIKG
Erasmus+ Programme (2014-2017) under Grant Agreement n0 2014-1-EL01-KA201-001644. 16 IKY
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5. Structura modulelor de curs

Procesele asociate cu dezvoltarea, implementarea si validarea modulelor de curs (asa cum
sunt prezentate mai sus) au determinat proiectarea modulelor de curs asa cum se arata mai
jos in legatura cu Dimensiunile de Proiectare ale Curriculumului asociate cu modelul "panzei
de paianjen" (prezentat in figura 3 de mai sus).

Rationale- Obiectivele proiectului CEYS (vezi p.6) au furnizat argumentul central pentru
dezvoltarea modulelor de curs. Se ofera argumentul mai detaliat pentru fiecare modul, legat
de o cercetare mai ampla in domeniu.

Scopuri & Obiective si continut- Fiecare modul este legat ih mod explicit de principiile
de proiectare a continutului si rezultatele profesorului (a se vedea apendicele 1). Programul
de 20 de module este conceput pentru a asigura respectarea fiecarui principiu si a
rezultatelor.

Activitati de invatare - O serie de activitati de invitare sunt incluse in fiecare modul,
folosind experiente evaluate de participanti si reflectand perspectivele de cercetare din
domeniul educatiei cadrelor didactice, de exemplu:

* Bazandu-se pe practicile actuale - recunoscand potentialul activitatilor de zi cu zi din

clasa

¢ Schimbul de experienta intre scoli/ etape de varsta

e Activitati practice - din perspectiva copilului

* Analiza exemplelor de clasa

e Timpul de reflectare si de autoevaluare

e Examinarea implicatiilor pentru practicile viitoare

* Discutie privind adaptarea / interpretarea in contexte locale.

Rolul formatorului — Urmatoarele roluri pentru formator sunt subliniate si determing
proiectarea activitatilor:
e Motivarea si entuziasmul

e Construirea increderii si a relatiilor bazate pe incredere
e Stimularea intrebarilor si a reflectiei.

Materialesi resurse - Modulele prezinta utilizarea resurselor de zi cu zi si a materialelor
accesibile cadrelor didactice si familiare copiilor, cautand sa ofere si sa identifice legaturile
cu resursele pentru profesori disponibile online.

Gruparea —Modulele includ oportunitdti pentru activitati in grupuri mici de compozitie
variatd, recunoscand valoarea lor in implicarea participantilor si schimbul de idei, de
exemplu prin intermediul:

e Facilitarea discutiilor intermediare / scolare

Schimbul de experiente din diverse contexte nationale si internationale

Crearea oportunitatilor de colaborare pe termen lung

e Recunoasterea valorii discutiilor dintre cadrele didactice din acelasi cadru fin
sprijinirea implementarii si progresului clasei in procesul de invatare a copiilor.

TAPYMA
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Locatii —Modulele includ oportunitati de a participa si de a reflecta asupra invatarii in
diverse locatii atat Tn interior, cat si in afara, formale si informale.

Perioada de timp — Modulele sunt concepute s includd timp pentru brainstorming,
discutii si formulare de intrebari in diferite puncte in timpul sesiunii, alaturi de activitatea
practica, pentru a permite participantilor sa exploreze, sa clarifice si sa reflecteze asupra
ideilor. Tn analizarea modulelor, participantii au indicat importanta unei secvente de
instruire cu oportunitati permanente de implementare la clasa, revizuire si elemente
suplimentare. Scenariile de utilizare de mai jos sugereaza modul in care acest lucru ar putea
fi atins. Acestea ofera, de asemenea, exemple de moduri in care modulele pot fi adaptate
pentru diferite perioade de timp.

Evaluare — Modulele recunosc rolul central al evaludrii formale in dezvoltarea de abordari
creative si bazate pe investigare asupra invatarii si predarii. Posibilitati explicite de evaluare
sunt incluse, de exemplu, prin
e Discutarea exemplelor de clasa din proiectele CLS si CEYS, examinand o varietate de
dovezi ale proceselor de finvatare ale copiilor si progresul acestora, inclusiv
evaluarea lor de la egal la egal si de autoevaluare si rolul profesorului
e Folosirea inregistrarii in moduri diferite (foi de lucru, postere, prezentare) pentru a
sustine procesele de reflectie
e Discutia participantilor cu privire la propriile opinii si practici si la auto-reflectie
asupra schimbarii si implicatiilor ca urmare a activitatilor din cadrul modulului.

- The project CREATIVITY IN EARLY YEARS SCIENCE EDUCATION has received funding from the European Union Erasmus+ KFATIKG
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6. Formatul modulelor si indrumari
Fiecare modul urmeaza un model comun format din urmatoarele sectiuni:

6.1 Formatul modulelor
e Obiectivele modulului
e Corelatia cu principiile de proiectare a continutului si rezultatele proiectului CLS
e Argumentarea modulului - bazata pe constatarile obtinute Tn urma unei cercetari
mai ample in domeniu - cu indicarea problemelor cheie si a provocarilor pentru
cadrele didactice
e Prezentare generala a modulului - acesta afiseaza programul de activitati
e Modulul dintr-o privire - acesta ofera un calendar sugerat al sarcinilor, materialelor
si gruparilor. Aceasta se bazeaza, in general, pe o sesiune de trei ore pentru a fi
adaptata pentru diferite segmente de public si perioade de timp.
e Pedagogia educatiei cadrelor didactice - explica scopul fiecarei activitati si ratiunea
din spatele abordarilor pedagogice sugerate.
e Studierea unor materiale suplimentare - aceasta oferd sugestii pentru studierea
suplimentara a materialelor referitoare la modul.
e Sugestii de exemple din clasa pentru discutii in timpul modulului
o Episoade si/sau Exemple sablon din proiectul Creative Little Scientists
o Materiale curriculare care prezinta unitati de invatare elaborate in cadrul
proiectului Creativity in Early Years Science.

6.2 Resursele oferite de fiecare modul
Lista resurselor furnizate pentru adaptare si utilizare in timpul sesiunii (acestea sunt
furnizate pe site-ul CEYS intr-un dosar ca fisiere separate), inclusiv:

e Prezentarea Powerpoint care corespunde activitatilor prezentate in_Modulul dintr-o

privire

e Sugestii de activitati practice si lista de resurse pentru utilizare in timpul sesiunii

e Fise de lucru pentru utilizare in functie de diferitele activitati

e Documente de lucru pentru a sprijini analiza si reflectia participantilor

Un exemplu de modul este prezentat mai jos in Anexa 2. Mai multe sugestii despre modul de
utilizare a materialelor si modul in care acestea pot fi adaptate pentru diferite segmente de
public si contexte sunt furnizate Tn sectiunile care urmeaza.

6.3 Selectarea si utilizarea de exemplelor de activitati realizate la clasa
Cadrul de desfasurare al modulul se refer3 la trei exemple din clas3 pentru discutii. In fiecare
caz, ele fac legaturi la Cadrul coonceptual CLS. Acestea includ indicatii privind grupa de
varsta a copiilor si tara de origine. Pentru fiecare modul sunt sugerate exemple adecvate de
discutie, insa este posibil sa doriti sa selectati exemple alternative in functie de audienta si
context.

Factorii de luat in considerare in selectarea exemplelor de clasa includ:
e  Legaturi catre sinergiile relevante pentru modul. Episoadele din clasa, sabloanele si
materialele curriculare toate indica sinergiile la care se face referire, dupa cum se
arata mai jos.
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Posibilitatea de a aborda principiile de proiectare a continutului si rezultatele

Episoade cu exemple din clasa selectate din cadrul proiectului Micii oameni de stiinta

proiectului CLS asociate modulului.

Grupa de varsta a copiilor.

Factori contextuali relevanti — cerintele participantilor, prioritatile si problemele

locale

creativi.
Acestea pot fi gasite pe site-ul web al CLS, la www.creative-little-scientists.eu, la sectiunea
,Deliverables” D4.4 Anexa Episoade de practici selectate. Fiecare episod din clasa este
alcatuit din doua file A4, prezentate in figurile 7a si 7b de mai jos.

Prima fila oferd contextul si descrierea episodului si o analiza a potentialului de stimulare a
creativitatii si a investigarii stiintifice Tn invatare si predare. A doua fila ofera cateva exemple
de dovezi, cum ar fi fotografii si comentarii facute de copii si profesori pentru a ilustra
oportunitatile oferite. Daca aveti posibilitatea, este util sa furnizati episoadele pentru
participanti in avans pentru a citi modulul. Tn discutarea episodului in timpul unei sesiuni, am
gasit cd este cel mai productiv sa se concentreze pe dovezile celei de-a doua file si pe

problemele si intrebarile pe care le ridica.
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Appendices of D4.4 Report on Practices snd their inplications

Episode: UK([Sco) Forest Schoal Setting: Fresch
Subject: Scence Age group 1 -5 years old Teacher: Sarah

Key factors:

Learning activities: Gathering evidence (throwgh observation) [ Making
connections

ke of 1 g and curiogity
factors: Recognition of autdoor learning / warlety of resources

- Erasmus+

Alms

Wisits to Forest School wene planned to provide children with opportunities to
explare the natural enviranment and observe change over time for example in
the westher and in the Ife eycles of lving things a2 highlighted in the interview
with the teacher Sarah: "seaing that place and being there in all westhers that'’s
very impartant in schoals — going to the same place and up the same road to get
there - of course svery Hme i differant - they ane affected by the westher, by
the temperature, they notice that bhings that were here last week have besn
saten or whatever that " Visits were also designed to encourage & range of
inquiry skills in particular g and asking

skills with and making

Analysis of key features

The setting for the episode was & protected wildife ares in the ity walking
distance away from the preichool centre. It has open areas of vegebstion,
woodland and & pond. Children vislt the site weekdy, on an elght-week cyde.
Activities and routines st the site have been developed ower time, influenced by
children’s respanses as well as incorporating common Forest School activities.
These include making & shelter, litter picking, making & fire for coaking, climbing
and balancing using . a5 well s observing changes in the natural
environment. Sarah indicated that the children often bring idess and materials
back to the centre, for example ideas for moving water or & hammesdk In the
outdoor area and physical materials such as water samples from the pond or
lant material, fostering or-going links between contexts.

On the day of the visit it was snowing. Centre Staff, in partnership with parents,
arganise clothing and resources carefully to enable vighs in all westhers. Mats,
Ilankets, thermal clothing, warm drinks and snacks were taken to help children
kesp warm and comfortable. The outdoor trip, in harsh weather, offered the
chance to encourage reflection on needs for survival, induding warmth and
shelter. A varlety of equipment wes packed to support activithes at the site,
including tarpaulin and ropes for making & shelter, magnifiers, bincculars and &
camera to Support observations, litter pickers and spades. Sarah was joined by
twa other adults an the visit, Marta and Ganeth.

Corversations between adulis and children on the way to the site focused on
observations of the feeling of the wind and ice particles on their faces. Adults
asked questions to encourage children to articulste their observations and to
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speculate on possible explanations for grit and salt on the paths. When they
arrived at the site Sarsh suggested various sctivites children might undertske
including making & sheltér, itter picking, dimbing with ropes and obsendng le
on the pond. Children were encouraged to make their own decisions about what
they would like to do.

This episode follows the explorations of lan to llustate the opportunities
provided for children to follow thelr own Interests and make connections to
their previous at the site. His focus was the pond. He
poked the ioe with & spade. He observed holes in the ice and collected some
water in his spade to lock at & rmare dosely. Sargh built on his Interest
drawing attention to the differences in the pond compared to the previous week
& suggesting that he might look st the water mare dosely with 8 magnifier.

After sorme considerable time Lan was still at the pond. This time he wes paking
&t the ioe with & litter picker. Marta the Nursery Nurse scked him sbout what he
was noticing, encouraging him to explain what he was doing. lan explained thet
he hed noticed bubibles, He thought that these might come from frogs and he
was breaking up the loe "sa they (the frege) can brasthe™

Laster Lam took the researcher round the site to phatograph the different fungi he
had noticed, another developing ares of interest over time. In & comversation
with the researcher about this visit to Forest School later in the afterncan, lan
highlighted these twa setivities (bresking loe and photographing fungl), making

with previous &t Forest School. The photographs taken
by lan in collaboration with Sarah were included with lans reflections (self
assessment) in his profile.

Opportunities for inquiry and creativity
The visit to Forest School offered rich opportunities for fostering creative

incluging y and sense of initiative reflected
in lan‘s active pursult of his interests and . He showed
and made to his pror and experience n seeking to

explein the bubbles he noticed In the pond and his actions in breaking the ioe.

Features of crestive teaching were reflected in the opportunities far learning in
the outdoor environment made possible by careful orgenisation and
preparation of materials to support explorations and ongoing assessment with
children of the potential risks invalved (for example in dimbing or breaking the
iee).  Adult  intersctions fostered childrens own  interests  actively
was used to encourage children to
extend observations and articulate explanations.

Figura 7a Episodul din clasd selectat: Scoala din padurel

The project CREATIVITY IN EARLY YEARS SCIENCE EDUCATION has received funding from the European Union Erasmus+
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ILLUSTRATIVE EXTRACTS FROM DATA 1an: Can see big bubbies — when you hit the bubbles it makes much mare.

Nursery Nurse: Why are you rescuing the animals?
| 1an: So they can breathe - whole pond néarly dug up now — saw breathing.

| The Forest School Setting: Variety of resources to support activities

| Noticing Ice on the pond: Fostering questioning and curiosity |

Teacher: It wasn 't frozen last week was it? Seif assessment: observing variety of life, noticing change over time, making
Tan: Jt's got & littie hole there. connections with prior experience
Teacher: I wonder why that is? Can we find & reason why?

lan poked the Ice with a spade and picked up some water in the spade to look at

B lan: When I went to Forest School & was
brifliant. I Mked the most taking pictures (of
fungi) and that was the best thing I did there.
Researcher: So the best thing was taking
pictures?

Tan: And lots of smashing ice on the pond.
&th:mmmmhmﬁm

closely:

Teacher: Very muddy water isnt it? Full of all sorts of things. Possibly if we had
& really good jook with & we might see

1an: I know we can put some water in and put the top back on.

Teacher: You mean in one of these ones (a magnifier) - if you put something in
you can ook through the top - try that one.

1an put some water and Ice in the magnifier - and held Rt up to show - “sample

of water - It's & litle piece of wood”. He took another scoop of ice and water g the ice (..)?
with his spade to look at. 1an: So the animals could bresthe under the ice?
Researcher: Mave you been there another time? Have you seen any animals?
Encouraging communication of observations and explanations S8 J think ¥ Do thene & long ting 890
Researcher: What did you see?
1an: I think I saw frogs in the summer — and before I saw frogspewn.
Nucsary Nursat What can you see? Researcher: That sounds exciting what wes it like?
Xant Aohiss. Tan: It was sort of jelly - and tadpoles inside the ball of fedly.
Nursery Nurse: Where do you think they are coming from? Researcher: Wow!
1an: Animais — may be frogs? Meybe sir coming up? 1an: Not the kind of felly from what you est and got tadpoles inside it.

Nursery Nurse: You're doing & good fob — the animals will be really piessed.
Can you see the bubbles moving around?
1an: Putting more air for the animals.(...)

1an splashed round the edge of the pond, breaking up the ice.

Page 241 of 242

Figure 7b Episodul de clasad selectat: Scoala din padure 2
Exemple de activitati de la clasa din proiectul Micii oameni de stiinta creativi

Exemplele pot fi gasite In Anexa proiectului CLS la D5.3 Exemple de materiale de instruire a
profesorilor pe site-ul CLS. Acestea sunt structurate intr-un fisier excel care va permite sa
selectati exemple legate de principiile de proiectare a continutului. Acestea ofera informatii
despre origini si grupul de varsta pentru exemplu. Sabloanele includ o descriere a
contextului cu cateva extrase din datele colectate, ilustrand potentialul pentru creativitate (a
se vedea figura 8).

- The project CREATIVITY IN EARLY YEARS SCIENCE EDUCATION has received funding from the European Union Erasmus+ ::f;:liﬁu'%
Erasmus+ Programme (2014-2017) under Grant Agreement n0 2014-1-EL01-KA201-001644. 21 IKY
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GR_Class_lceBalloons_IBSE

c’md{\v%‘- little

SCIENTESTS.
[

Teacher Education Design | 3. Teacher education should advance teachers’ understandings
Principle + code: sboust the astue of scence and Bow sceatists work, confronting i s, h g
TE:Nos Teacher (1o alll: What is the 100! that can assist K in seeing the inside of the ice?
Spedic Teacher 32 Tescers Sould be able 10 recopae youry Chadrens Chilkd: The magniftying less
Outcomels): 10 engage with asociated with the eval Teacher: Do you want to go and get the tool that you think will assist you in seeing inside the ice?
a5 well a5 generation of ideas in scence and mathematics, sice [More kids comment on the hedgehog similarity of the inside of the ice.]
::":vnmmunnhammlhtmmmnmmr M () fro the teacher]: | observed thi thig.
o ok G bl 6 s o Y o Teacher: What s there inside there? What does the inside of the ice remind you of? What doss it
imagination, reflection and consideration of altemative ideas in ook like?
supporting  children’s understandieg of sdentific ideas and Child (E): t's Bhe shivers.
srocedures and development of creativity. Teacher: Oh how interesting! ‘Shivers’ - what a sice word to say.
Factors linked with: LA Connect, Chibd [to another child): Give me the magnitying gass.
LA: Expl; Child (E) [inmiting her friend]: Do you want to see inside how the ice cube is?
:;::: Other ld: Wow! It's amazieg)
AO: Sc Procsadtis; {Chidren take t ing on what they see]
P Affect Chi (E): Guys an we ook at the juice on the table now ? [She pvoceeds to look at the Gguid through
Type of material image — the magnifying iens)
interview (int) - classroom | Classroom Teacher: Like 3 hedgehog? Wow! |.] Has the ice ball broken? Try and put your finger theough the
extract (dass): hole there.
Originating from: Child (D}: It pricks.
Teacher: Does the ke prick?
Comtrycepmtz [Nt Orecs Chidren: O, yes it picks!
Case: Cased Chld (X): When it breaks it pricks.
Episode: 1~ ke Balloons Teacher: Does your hand ft inside? Leave your hand for some time inside to see what will happen.
Teacher: Sonia
Age Group: 56
seleaeucpi:fnepresemil Yas
Ds.4 Appendix

Children pick up the mognifiing lens to look f the ‘shivers’

T
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Figura 8: Exemplu: baloane de gheata

in ambele cazuri, este util s§ cunoasteti materialul si s3 oferiti o scurtd introducere in
contextul clasei, Thainte de a discuta exemplele. Puteti gasi mai multe informatii de fond
referitoare la exemplele din clasa incluse in episoadele si sabloanele din rapoartele relevante
ale fiecarei tari referitoare la studiile din teren gasite in rapoartele de tard D4.3 privind
documentele produse de proiectul CLS. Codurile tarilor sunt urmatoarele: BE(Belgia), Fl
(Finlanda), FRA (Franta), GE (Germania), GR (Grecia), MA (Malta), PT (Portugalia), RO
(Romania), UK (Regatul unit), EN (Anglia), NI (Irlanda de nord), SC (Scotia), WA (Tara galilor)).

Materiale curriculare elaborate in proiectul CEYS
Materialele Curriculare CEYS sunt documente mai lungi disponibile atat in versiunile
powerpoint, cat si in versiuni text (doc) pe site-ul CEYS (www.ceys-project.eu). Acestea
prezinta unitati de Tnvatare si urmeaza o structura comuna:
e Stabilirea contextului - oferind detalii despre obiective, argumentare, context al
calatoriei de invatare (unitatii de invatare)

e Puncte de plecare - modul in care a inceput proiectul si secventa activitatilor de
invatare

e Dezvoltarea cdldtoriei de invdtare - informatii despre activitatile si ratiunile lor;
exemple de raspunsuri ale copiilor; reflectiile profesorilor si implicatiile pentru
urmatoarea sesiune

e Reflectii - progresul copiilor, rolul profesorului, mediul din clasa, pasii urmatori.

Un exemplu este prezentat in figura 9 de mai jos, care ilustreaza unele dintre elementele
comune incluse.

TAPYMA
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Figura 9: Extras din unitatea de invatare: Ciclul de viata al unei broscute

Mai multe informatii pot fi gasite in documentul "Introducere in materialele curriculare"
aflat pe site-ul CEYS. Appendix 3 din acest document sugereaza utilizarea materialelor
curriculare in cadrul modulelor de curs. Am constatat ca o abordare pe etape si ghidata este
utila pentru a profita la maximum de ceea ce Materialele Curriculare au de oferit:

1. Prezentarea generala a unitatii de invatare — abordarile posibile includ:
e Este timpul sa cititi mai intdi materialele. Acestea ar putea fi furnizate Tnaintea
sesiunilor de instruire.

e Prezentarea de catre un formator - afisarea diapozitivelor selectate pentru a stabili
contextul.

2. Analiza, discutareas si reflectia concentratd, de exemplu, asupra:
e Problemelor si intrebarilor identificate de participanti
e Orientarea calatoriei de Tnvatare a profesorului - legata de sinergii
e Evidenta progresului copiilor - legate de abilitatile de cercetare, atitudini creative,
conceptele stiintifice
o Intrebéri de reflectie pentru cititor

6.4 Selectarea activitatilor practice
Modulele includ sugestii de activitati practice pentru a fi incluse in formare, dar multe altele
ar putea fi folosite pe baza materialelor de predare si instruire locale. Au fost incluse
considerente cheie in selectarea activitatilor adecvate
e Ofera oportunitati pentru creativitate si activitati de investigare pentru participanti
e Posibilitatea de a motiva profesorii si copiii
e Utilizarea resurselor accesibile

TAPYMA
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Creativity in Early Years Science Education
e Rezultatele obtinute intr-o perioada limitata de timp
e Permite discutarea proceselor si a conceptelor stiintifice
e Poate fi adaptat pentru a fi utilizat cu diferite grupe de varsta in diferite contexte ale
clasei

7. Instructiuni de utilizare a modulelor de curs

in implementarea si evaluarea modulelor de curs, partenerii CEYS au explorat diferite
scenarii de utilizare care implicd diferiti participanti si termeni. In timp ce modulele oferd un
program si activitati propuse pentru o sesiune de instruire de trei ore, acestea pot fi
modificate pentru a raspunde nevoilor si circumstantelor locale, in conformitate cu
principiile care au determinat proiectarea modulelor de curs. Unele sugestii privind
selectarea modulelor pentru anumite segmente de public si adaptarea acestora pentru
formare pentru durate diferite sunt prezentate mai jos.

7.1 Introducere depre proiectul CEYS

Ar fi indicat sa furnizati cateva informatii despre proiectul CEYS la inceputul unei sesiuni de
instruire. Brosura CEYS ofera o imagine de ansamblu utila pentru participanti. O prezentare
PowerPoint este de asemenea furnizata pentru a fi utilizata, dupa caz, pentru a introduce
proiectul.

7.2  Selectarea modulelor pentru anumite segmente de public

Selectarea modulelor pentru anumite segmente de public va depinde de detaliile legate de
context, experientd si nevoi de instruire. In termeni generali, dacd participantii nu sunt
familiarizati cu activitatea proiectului CEYS, primele 10 module de instruire sunt cele mai
potrivite ca puncte de plecare. Tn special Modulul 4: Educatia bazatd pe investigare
stiintifica. Legatura cu Creativitatea ofera o introducere utila a abordarilor creatoare, bazate
pe investigare asupra fnvatarii si predarii si a activitatii proiectului CEYS. Modulul 1:
Utilizarea intrebarilor profesorilor si copiilor este, de asemenea, accesibila pentru
participanti. Daca stiti Tn avans care sunt nevoile particulare ale participantilor dvs., puteti
utiliza lista de module alaturi de Principiile de proiectare a continutului si de rezultatele CLS
prezentate in apendicele 2 pentru a realiza selectia.

7.3  Dezvoltarea unui program cu durata de o zi

Daca desfasurati un program de o zi sau o serie de ateliere de lucru, existd o serie de
abordari posibile. Daca ati Tnceput cu unul dintre modulele de curs pentru prima data, ati
putea selecta altul din primele 10 de exemplu:

e Concentrarea pe o alta caracteristica a investigarii stiintifice si creativitatii - cum ar fi
Rolul intrebarilor profesorului si ale elevilor (modulul 1), Educatia bazatd pe
investigare stiintifica. Legdtura cu Creativitatea (modulul 4) sau Reflectie si
rationament (Modulul 12)

e Explorarea in detaliu a caracteristicilor creativitatii (Modulul 5) sau a cunoasterii
stiintifice (Modulul 3)

e Examinarea caracteristicilor generale ale contextelor clasei care au potentialul de a
promova investigarea si creativitatea, cum ar fi Modulul 6: Colaborarea si lucrul in
grup, Modulul 7: Rolul jocului si al explorarii, Modulul 9: Rolul profesorului.

in mod alternativ, ati putea aprofunda discutia prin luarea in considerare a invatarii copiilor
in timp, prin selectarea unui modul din cele 10 module din al doilea set. Acestea ofera
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oportunitati Tn special pentru a lua Tn considerare implicatiile pentru planificare si evaluare,
de exemplu:

e Corelatia dintre invatarea in scoala si in afara ei (Modulul 11)

e Planificarea progresului pe baza ideilor si intrebarilor copiilor (Modulul 14)

e Implicarea copiilor in evaluare (Modulul 17)

7.4  Planificarea unei serii de 2-3 sesiuni de curs

in afard de considerentele de proiectare a unui program de o zi, asa cum s-a subliniat mai
sus, o serie de sesiuni de formare oferite de-a lungul timpului ofera oportunitati valoroase
participantilor pentru a se baza pe ceea ce au invatat dintr-un modul prin explorarea unor
noi abordari ale predarii si Tnvatarii in salile de clasa in timpul sesiunilor. Acestia pot fi
invitati sa aduca exemple de planificare, predare si evaluare la urmatoarea sesiune de
formare pentru a discuta oportunitatile si provocarile asociate implementarii abordarilor
creative, bazate pe investigatii in clasa.

7.5 Dezvoltarea unui program pe durata a catorva zile

Programul de la Scoala de vara CEYS din 2017 prezentat in tabelul 4 de mai jos ofera un
exemplu de program de instruire pentru cateva zile. Acesta ilustreaza progresul de la o
introducere la abordari creative, bazate pe investigare si caracteristicile cunoasterii stiintifice
si creativitatii la aspecte legate de planificare si evaluare mai tarziu in program. Programul
ofera oportunitati participantilor de a examina si de a aprofunda intelegerea cadrului
conceptual CEYS intr-o serie de contexte diferite si de a elabora planuri detaliate de actiune
pentru implementarea unor abordari creative si bazate pe investigare in salile de clasa.
Participantii isi noteaza reflectiile si implicatiilor pe care le-au gasit pentru practica de
predare, actualizate in urma fiecarui modul, pentru a determina planificarea actiunilor in
sesiunea finala.

Ziua 1l Ziua 2 Ziua 3 Ziua 4 Ziua 5 Ziua 6
AM Sosire Modulul 4: Modulul 11: Modul 3: Modul 12: Modul 15:
Educatia Corelatia Caracteristici | Reflectie si Interpretarea
bazata pe dintre le cunoasterii | rationament | politicilor
investigare invatarea in stiintiifice educationale
stiintifica. scoalasiin
Legatura cu afara ei
Creativitatea
PM Introducere Modulul 19: Modulul 14: Vizita Modul 17: Plecare
n Proiectul caracteristicil | Planificarea educationala | Implicarea
CEYS e creativitatii | pentru copiilorin
Introducere progres — evaluare
la Scoala de dezvoltarea
Vara pe baza
ideilor si
intrebarilor
copiilor

Tabel 4: Program Scoala de vara CEYS 2017

7.6  Adaptarea unui modul pentru o sesiune de scurta durata

Adesea sesiunile de instruire a personalului Tn scoli sau ateliere de conferinte au o durata
mai mica de trei ore. Modulele de curs au potentialul de a fi adaptate pentru un interval de
timp mai limitat. Experienta de testare si validare a modulelor sugereaza ca este important
sa se includa un echilibru al urmatoarelor elemente de modul (cu o anumita reducere a

- The project CREATIVITY IN EARLY YEARS SCIENCE EDUCATION has received funding from the European Union Erasmus+
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Creativity in Early Years Science Education

timpului dedicata inregistrarii scrise formale de catre participanti si feedback-ul grupului
pentru a face posibil acest lucru).

e Introducere—de exemplu, inclusiv scopuri, argument, activitati scurte pentru a
promova discutiile despre ideile si practicile initiale, introducerea in caracteristicile
relevante ale Cadrului conceptual CEYS

e Activitati practice — trasand caracteristicile si potentialul legat de creativitate si
investigare in procesul de Tnvatare si predare

e Discutarea exemplelor de clasa — dovezi ale curiozitatii si creativitatii copiilor si rolul
profesorului

e Moment de reflectie- discutarea implicatiilor si evaluarii.

De asemenea, este util sa oferiti participantilor brosura CEYS care ofera o imagine de
ansamblu a proiectului si indica legaturile cu rapoartele si resursele pe site-urile CEYS si CLS,
unde pot obtine informatii suplimentare si pot urmari continutul modulului. Sugestiile
pentru lectura suplimentara sunt, de asemenea, incluse in prezentarea fiecarui modul de
curs.
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Creativity in Early Years Science Education

APPENDICES (IN ENGLISH)

Appendix 1:Module 4: Focus on Inquiry-based Science - link with creativity

Aims of the module

e Introduce participants to characteristics of inquiry-based approaches to science
education

e Explore opportunities for creativity within scientific inquiry

e Examine connections between inquiry-based and creative approaches to learning and
teaching

e Consider ways in which practitioners can promote children’s decision making and
creativity in science building on their own ideas and questions

e Enable participants to reflect on opportunities for fostering inquiry-based and
creative approaches to science, within both policy and practice, in their own
educational settings.

Links to the Curriculum Design Principles and Outcomes
6. Teacher education should provide pedagogical content knowledge to stimulate inquiry
and problem solving in science and mathematics education.
6.2 Teachers should be able to open up everyday learning activities to allow greater
opportunities for inquiry, problem solving and scope for creativity.
6.3 Teachers should be able to recognise the key roles of children’s questioning and
existing ideas (both implicit and explicit) of science and mathematics.
6.4 Teachers should be able to use a variety of strategies for eliciting and building on
children’s questions and ideas during inquiry processes (before, during and after
explorations and investigations).
6.5 Teachers should be able to foster opportunities for children’s agency and creativity in
learning in inquiry and problem solving — in particular the importance of children making
their own decisions during inquiry processes, making their own connections between
guestions, planning and evaluating evidence, and reflecting on outcomes.

Rationale for the module
What has led to the focus on Inquiry-based science?
In recent years there has been growing emphasis in policy on scientific literacy as an aim of
science education. Scientific literacy was defined by the OECD as:
The capacity to use scientific knowledge, to identify questions and draw evidence-based
conclusions in order to understand and make decisions about the natural world and make changes
to it through human activity. (Harlen, 2001)
This trend is reflected internationally through the inclusion of the development of scientific
inquiry skills and understanding of scientific ways of working within curriculum requirements
for science education.

There is widespread recognition of the central role of inquiry processes in young children’s
learning in fostering the skills and understandings and associated with scientific inquiry,
alongside the development of scientific concepts.
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For example as noted in the Cadru conceptual adopted by the CEYS Project (Creative Little

Scientists, 2012: 32):
Young children’s experiences, both informal experiences and those nurtured in the classroom,
provide them with ‘data’ with which to generate and evaluate different ideas in collaboration with
adults and peers. As argued by Drayton and Falk (2001) an inquiry-based approach to learning is
not only a means of fostering understandings and skills associated with scientific procedures, but
is @ means of learning content. Greater procedural knowledge may be informed by, and in turn
inform, conceptual understanding (Rittle-Johnson, Siegler and Alibali, 1999); knowledge of content
can provide the context for developing process skills, which in turn can help learners develop
further concepts (Harlen and Qualter, 2004).

There is increasing evidence that positive attitudes to science, and scientific attitudes such
as curiosity or respect for evidence, are fostered through practical inquiry and opportunities
for children to explore their own ideas and questions. Affective factors play a significant role
in learning. As argued by Perrier and Sendiyumva (2003: 1124), "The affective dimension is not
just a simple catalyst, but a necessary condition for learning to occur".

There is growing attention to the role of creativity in the development of scientific ideas and
strategies, both in science and in science education. This can be seen in recent publications
and projects concerning research, policy and practice in science education. However as
highlighted in the Final Reports of the Creative Little Scientists project (Creative Little
Scientists, 2014) further work is needed to illustrate and explore how creativity might be
recognized and promoted in everyday classroom experiences of science.

What are the issues for practitioners?
Key questions in developing creative, inquiry-based approaches to science include:
e What do we mean by inquiry-based science education? A variety of definitions are
offered— what are some of the common characteristics of inquiry-based approaches?
e What are the connections with creativity? Creativity is often referred to in policy in
rather general terms. What might this look like in the classroom?
e How might children’s inquiry and creativity be recognized and fostered in everyday
classroom activities?
e What factors are influential in opening up opportunities for children to build on their
own ideas and questions and make decisions during inquiry processes?

Overview of the module
The module consists of the following activities:

1. Introduction - Why the focus on inquiry and creativity in early years science?

2. What characteristics do you associate with creativity, science and learning and in
the early years? How are they related? Participants are encouraged to share their
initial ideas. This provides a starting point for an introduction to key features of the
definition of creativity adopted by the CEYS Project.

3. How would you recognise creativity in examples of learning and teaching?
Participants discuss examples of lessons that undergraduate teachers in training
identified as creative.

4. Introduction to the definition of creativity in science adopted by the CEYS Project

5. What is meant by scientific inquiry? Participants engage in practical activities
designed to facilitate reflection on features of inquiry. Which features of inquiry did
they engage in spontaneously? What aspects might need further support or
encouragement? Participants then consider the opportunities this activity offered for
decision making drawing on the framework Essential features of classroom inquiry
and their variations (Barrow, 2010). Finally they reflect on the ideas and questions
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they generated through their activity and consider how their inquiry could be
extended.

What might be the advantages and disadvantages of open, guided and structured
approaches to investigation? Participants discuss the strengths and weaknesses of
different approaches to examples of everyday classroom investigations (either an
example from their own school, or the fliersexample provided as a handout.) It is not
intended that they carry out the investigations but reflect on

What is the potential for inquiry and creativity within everyday classroom
activities? Participants review and analyse classroom examples from the Creative
Little Scientists Project with a focus on the following: Which features of can you
identify? What are the opportunities for children’s decision-making and creativity?
Do you think this is an open, guided or structured inquiry?

What are the roles of the teacher in fostering inquiry and creativity in children’s
learning? In what ways did the teacher foster children’s independence and inquiry?
What opportunities can you identify for assessment and for extending learning?
Participants examine these questions in relation to two further features of the CLS
Cadru conceptual: The synergies between creative and inquiry based approaches to
science education and the pedagogical model Pedagogical interventions in context
(Siraj-Blatchford et al, 2002).

What are the implications for planning? Participants reflect on how opportunities
for inquiry and creativity might be extended in their own settings.

Reflection. Participants reflect on what has been gained from the module — both
content and process, in relation to the aims of the workshop.

Module at a glance

Time Task Materials Grouping
00.00 1. Introduction: aims and rationale for the Powerpoint presentation Whole group
module. e Aims
Why the focus on inquiry and creativity in early . Links to Curriculum
years science? Design Principles and
Outcomes
e  Session rationale —
making links to research
and policy
developments in the
field
e  Qutline of the session
00.10 2. What characteristics do you associate with Powerpoint slide of task Groups of 2/3

creativity, science and learning in the early creat™y,

years? How might they be inter-related? SCHENTT

e In groups of 2 or 3— brainstorm three or four i
characteristics you associate each of the
words - science, creativity and early learning. e
Write each characteristic that comes to mind H: m-
on an individual post it and place in the

(o .
Followed with
feedback with

whole group

relevant section of the chart provided
(avoiding overlapping sections).

Then consider which characteristics might be
shared by science, creativity and early years.
Place these in the central area of the chart.
Which are not shared? What makes you
think this?

As a whole group — share and record ideas
about common characteristics including
common skills, processes and dispositions.

Small thin post-its (page
markers) and pens

A4 recording sheets for
groups to share and sort
responses.

Al Flip chart of Venn diagram
to record summary of views
Marker pens

Blutak to display the chart for
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Creativity in Early Years Science Education
e  Discuss areas of disagreement and review at the end of the
characteristics that might not be shared. session.

00.20 3. How would you recognise creativity in Powerpoint slide of Groups 2/3
examples of science learning and teaching? classroom examples
. In 2s/3s Discuss examples of lessons taught Followed by

by undergraduate teacher training students, A4 sheets with examples whole group
which they identified as creative. given by trainee teachers.
e Which examples do you think show the
greatest potential for creativity and why? Al flip chart and pens for
e Which do you consider are less creative and | recording characteristics of
why? creative examples.
e  Asa whole group - share views
e Highlight common characteristics of creative
examples
e  Discuss areas of disagreement (related to
conceptions of creativity or nature of
science)
e  Consider distinctions between creative
teaching (teacher creativity) and teaching for
children’ s creativity.

00.30 4. Introducing definitions of creativity in learning | Power point slides Whole group
and teaching from the Cadru conceptual adopted | Comparing IBSE and CA
by the CEYS project. Definitions of creativity
Note comparisons with ideas shared so far and Creative dispositions
displayed on the initial Venn diagram of
participants’ ideas.

00.40 5. What is meant by scientific inquiry? What are Powerpoint slides of task and | Groups 4
the key features? of Barrow chart.

In groups of 3/4 - Try out one of the practical Activity sheets and resources
activities provided. for short practical activities.
1. List inquiry skills and processes you used. Copies of Barrow chart.
*  Which did you engage in spontaneously? There are useful examples on
*  Which might need further the London Science Museum
support/encouragement? website for example Rocket
*  What is the scope for creativity? Mice or Ear Gongs
2. What opportunities did you have for decision (www.science
making? museum.org.uk/educators)
. Locate yourself on the Barrow Chart. Did this ——a
change over time?
3. What ideas and questions did you generate?
. How might your inquiry be extended?
. What are the implications? (These provide clear
instructions, require limited
As a whole group share experiences equipment, can carried out
Identify aspects of inquiry that might need quickly with rich
particular support. opportunities for extension
and fun!)

1.10 6. What might be the advantages and 3 sets of instructions (open, Pairs
disadvantages of open, guided or structured guided, structured) for the Then the
inquiry? flier activity for participants whole group
e In pairs discuss the 3 different approaches to | to discuss (or another

the fliers activity shown on the sheet common classroom activity).
provided (or another common classroom
investigation). Al chart for recording
e List the advantages and disadvantages of feedback of advantages and
each approach. disadvantages of each
e Asa whole group record advantages and approach.
disadvantages of each approach on a flip
chart. Powerpoint slide of the task
e Consider links to your previous activity.
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Creativity in Early Years Science Education
e Do different types of inquiry have an impact
on opportunities for creativity?
1.20 Break
1.50 7. What is the potential for inquiry and creativity | Powerpoint slides of : Groups of 4
within everyday classroom examples? the task, key details from the | divided into 2
e In4s consider opportunities for children’s episodes selected, the pairs.
inquiry and creativity in each example. Barrow chart, creative
e Which features of the inquiry process are the | dispositions to support whole | Followed by
focus of activity in each example? (For group discussion. whole class
example: questioning, designing or planning discussion.
investigations, gathering evidence, making Copies of 4 episodes or
connections, explaining evidence, templates from CLS for
communicating and reflecting on example:
explanations)? Selected episodes
e What are the opportunities for children’s GR Ice Balloons
decision-making linked to the Barrow chart? | RO Float and Sink
e Do you think this is an example of an open, BE Colouring
guided or structured inquiry? Why? UKSC Forest School
e What evidence can you identify of children’s | Templates
creativity? BE The Wind
e How could the activity be extended? UKNI Gloop
e Asawhole group share key features of the 4 | Each group of 4 has 2 copies
different examples. of 2 different examples to
share
AA3 worksheets with
prompts to record their
analysis.
8. What are the roles of the teacher? Powerpoint slides of: the
e Ingroups of 4 examine of the role of the task,Pedagogical model
teacher (Siraj-Blatchford et al 2002),
e In what ways do you think the teacher pedagogical synergies
fostered children’s creativity and inquiry? between IBSE and CA.
e How was support provided for children’s
decision making in each case? Flip and pens to record
e Whole Group discussion responses
e  Share and record teacher approaches that
fostered creativity — consider connections to
the synergies between inquiry-based and
creative approaches?
e Highlight importance of classroom context —
both pedagogical framing and pedagogical
interactions.
2.30 9. Implications for planning Powerpoint slides of activity Individual
e  Take a favourite science activity you carry Flip chart and pens to record | reflection
out in your setting. How could opportunities | feedback followed by
for creativity be extended? Whole group
e What could you feed back to colleagues:
What does it mean to teach science
creatively? Why does it matter?
e  What are the implications for addressing
curriculum requirements in your setting?
2.45 10. Reflections on what has been gained from Powerpoint slides of activity Groups of 4/5
the workshop. and aims For activities
. In groups 2/3sLook back at your original Sharing with
ideas about connections between Original recording the whole
science/creativity/ early. Anything you might group
add or change? Add in any additional Pens, post its
comments or issues in another colour Flip chart
(pen/post it).
. Note and record 2 actions you will take Evaluation form
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in Early Years Science Education
building on workshop content.

. In what ways did the different activities
support your developing thinking?

. How far have the aims of the session been
met?

. Complete module evaluation

3.00 End

Teacher education pedagogy

The introductory activities are designed to encourage participants to reflect on initial ideas

about inquiry and creativity. Recording these processes helps to provide a starting point for

introducing features of the Cadru conceptual adopted by the CEYS project and a reference
point for review at the end of the session. It is important in each activity to encourage
participants to offer reasons for their views and to foster exchange of alternative views.

Common areas for discussion include:

e General association of creativity with creative arts activities, whether developing
knowledge and understanding in science involves creativity. Use of post-its encourages
discussion of choices of where to place characteristics — allows flexibility in comparison
to immediate positioning on the record sheet.

e Need to make a distinction between teacher creativity (often involving choice of
motivating contexts and resources) and teaching for children’s creativity (for example:
opportunities for children’s decision making, building on children’s ideas and questions,
safe climate that encourages risk taking).

1. Introduction - this indicates the aims of the session and outlines factors that have led to
an increased emphasis on inquiry-based science.

2. Characteristics of creativity, science and learning in the early years. This activity is
designed to encourage participants to reflect on their ideas about the characteristics of
creativity, science and learning - often not made explicit. This provides a useful starting point
for discussion across the session, as well as a reference point for reflection at the end.

3. How would you recognise creativity in examples of science learning and teaching?
Discussing classroom examples is often helpful in clarifying teachers' thoughts and ideas
about creativity in science might look like.

4. Introducing definitions of creativity in learning and teaching from the CEYS Cadru
conceptual. Here it is useful to make with participants’ responses to activities 1 and 2 and to
encourage them to reflect on similarities and differences in their views — and any new
perspectives the framework offers.

5. What is meant by scientific inquiry? Undertaking practical tasks can help teachers to
appreciate features of inquiry at first hand. The examples from the London Science Museum
are just examples. A wide range of investigations could be used here — they need to engage
participants quickly and be simple to resource. These have the benefit of ready-made
instructions, accessible resources and appeal to adults as well as children. They are also
practical for use in shorter staff training or workshop sessions.

6. What might be the advantages and disadvantages of open, guided and structured
approaches to inquiry? Again there are many possible examples that could be used for this
activity. The flier example is easy to imagine and discuss and it is not intended that
participants undertake this activity. However, if you have the time they could try out the
different approaches to the flier activity themselves. The issues involved could be explored
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in detail through the workshop Comparing Approaches to Hands-On Science developed by
the Institute of Inquiry that can be found on http://www.exploratorium.edu/ifi.

7. What is the potential for inquiry and creativity within everyday classroom examples? It
is important to emphasise that the focus of this task is on evidence of children’s inquiry and
creativity. The classroom examples have considerable potential to foster interest and
encourage debate. However participants may need support initially in engaging with the
evidence shown in the episodes and templates. It is helpful if the module facilitators are
familiar with the background to the episodes/templates selected and provide a brief
introduction to each one at the start of the activity. Details can be found in the relevant
Country  Reports found on the CLS website http://www.creative-little-
scientists.eu/content/deliverables under deliverables D4.3 Country Reports. Use of a
recording sheet with key questions helps focus discussion explicitly on key features of
inquiry and creativity and provides a basis for sharing analyses with others.

8. What are the roles of the teacher? The discussion of the role of the teacher provides a
valuable starting point for introducing both the pedagogical synergies between inquiry-
based and creative approaches and the pedagogical model (Siraj-Blatchford et al 2002) -
both part of the Cadru conceptual adopted by the CEYS project (Creative Little Scientists,
2012). It is helpful here to encourage participants to focus on positive features of teachers’
practice and then share and discuss possible alternative practices and extensions. This
reflects an important principle of the CEYS project — identification of potential in often
challenging circumstances, and recognition of the complexity of factors that influence
practices in real contexts. For all teachers the challenge is to find ways to make steps
forward by identifying opportunities for opening up practice starting from current policy and
practice. This activity provides a useful foundation for the final parts of the session focusing
on implications and evaluation.

9. Implications for planning. This activity is designed to encourage participants to reflect on
the implications of module content for their own contexts by reflecting on a practical
example.

10. Reflection. A reminder of the aims and structure of the workshop and reflection on
initial ideas provide helpful starting points for evaluation. It is valuable if you have the time
to encourage participants not just to reflect on content but on workshop processes.

Background reading

Defining creativity in early years science

D6.6 Recommendations to Policy Makers and Stakeholders on Creativity and Early Years
Science EXECUTIVE SUMMARY

This module draws on both the definition of creativity in early years science developed in the Creative
Little Scientists project and adopted by the CEYS project and key features of inquiry -based
approaches to science education. You may find it useful to provide opportunities for participants to
become familiar with these prior to the workshop. This report from the Creative little Scientists
projectprovides accessible introductions to the definitions of creativity and inquiry used during the
session, with illustrations from the classroom. It can be found on the CLS website at
http://www.creative-little-scientists.eu/content/deliverables.

Cremin, T. et al (2015) Creative Little Scientists: exploring pedagogical synergies between
inquiry-based and creative approaches in early years science. Education 3-13, 43(4), 404-
419.
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This article built on the work of the Creative Little Scientists Project provides a useful introduction to
the pedagogical synergies identified by the project between IBSE and CA to science learning and
teaching.

Newton, D. P. and Newton L. D. (2009) Some student teachers’ conceptions of creativity in
school science, Research in Science & Technological Education, 27(1), pp 45-60.

This article by Newton and Newton reports findings from their study of teachers' view of creativity in
science and highlights common issues and challenges.

The nature of inquiry-based approaches to science education.
The articles below give a flavour of key features of inquiry based-approaches and current areas of
debate.

Asay, L. D., & Orgill, M. K. (2010). Analysis of essential features of inquiry found in articles
published in The Science Teacher, 1998-2007. Journal of Science Teacher Education, 21(1),
57-79.

In order to provide a picture of how inquiry is practised in everyday science classrooms, the authors
analysed articles published in The Science Teacher from 1998 — 2007 for explicit evidence of features
of inquiry.

Barrow, L. H. (2010). Encouraging creativity with scientific inquiry.Creative Education, 1(1), 3.
This provides a useful framework for assessing opportunities for children’s decision making and
creativity in scientific inquiry.

Fibonnaci Project (2012) has a number of resources on the project website
http://www.fibonacci-project.eu to support inquiry-based approaches to science teaching
including:

Learning Through Inquiry - a very accessible guide to inquiry-based approaches in science

Tools for Enhancing Inquiry in Science Education - The "self-reflection tool for teachers" in this
document provides a valuable framework for reflecting on features of inquiry in a classroom session
with prompts in relation to both teaching and learning (both as an individual and in groups).

Minner, D.D. et al (2010). Inquiry-based instruction — what is it and why does it matter?
Results from a research synthesis years 1984-2002.Journal of Research in Science
Teaching.47 (4), 474-96.

This article is based on a sysnthesis of research carried out between 1984 — 2002. Findings indicate a
clear, positive trend favouring inquiry- based instructional practices, particularly instruction that
emphasizes students’ active thinking and drawing conclusions from data.

Wellcome Trust (2011) Perspectives on Education: Inquiry-based learning. London.
Wellcome Trust.

This report was produced to contribute to debate about what is meant by inquiry- based education
and its role in inspiring science education.

Suggested classroom examples for use during the module
The following classroom examples would act as useful starting points for discussion.

From the Creative Little Scientists projectat http://www.creative-little-
scientists.eu/content/deliverables.

Selected Classroom Episodes: GR Ice Balloons, RO Float and Sink, BE Colouring, UKSC Forest
School in D4.4 Appendix Selected Episodes of Practice

Classroom Templates: BE The Wind, UKNI Gloopin Addendum to D5.3.

From the Creativity in Early Years Science Project at http://www.ceys-project.eu
Curriculum Materials
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Everyday materials 5-6 England
An icy adventure 3-4 England
Water resistance 5-6 Belgium
Oxygen 4-5 Belgium
Germination and growth 5-6 Romania
Plant and Butterfly Cycles 5-6 Greece

However it is important to review and select examples appropriate to your context and
audience. Other examples can be found on the CLS and CEYS websites.

Module resources
The following documents are provided as separate files in the Module folderfor adaptation
and use as appropriate during the module:
e Powerpoint presentation
e Practical activities with list of resources — Rocket Mice and Ear Gongs
e Recording sheets for the different activities:
o Task 2 recording sheet - What characteristics do you associate with science,
creativity and early years? How might they be inter-related?
o Task 7 recording sheet: Discussion of classroom examples: Evidence of children’s
inquiry and creativity. This can be reproduced as an A3 sheet for participants to
record responses to task 7.
e Handouts
o Task 3 Sheet of examples of lessons taught by trainee teachers that they
thought were creative.
o Sheet showing definitions of creativity in early years science and Features of
inquiry and creative dispositions - for reference during the session
o Barrow chart of opportunities for children’s decision-making within scientific
inquiry
o Task 5 Open, Guided or Structured Inquiry?Written examples of different
approaches to the flier investigation that can be used as a starting point for
discussion.
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Appendix 2 Overview of the CEYS Training Course: Links to Content Design Principles and Outcomes

Links to
Content Design Principles and linked Teacher Outcomes Training
Modules
1.  Teacher education should provide content knowledge about science and mathematics, including interesting and current topics, to be used | 9, 14
in activities linked with everyday life.
1.1 Teachers should be able to pursue the social and affective objectives of children’s science and mathematics learning, in synergy with the 14
corresponding cognitive ones
1.2 Teachers should be able to make children aware of connections between science and mathematics learning and their everyday lives, in 9
order to engage their motivation, interest and enjoyment in science and mathematics and foster curiosity and creativity.
2. Teacher education should provide teachers with skills and competences to carry out practical investigations of science and mathematics in | 5, 18
the classroom.
2.1 Teachers should be able to instigate and involve children in the design and conduct of practical investigations of science and mathematics >
in the classroom, as such activities can contribute to the development of children’s creativity.
2.2 Teachers should have a more detailed knowledge about the nature of inquiry and investigations in early years science and mathematics in | 18
order to be able to recognise the opportunities they offer both for creative learning and developing children’s creativity.
3. Teacher education should advance teachers’ understandings about the nature of science and how scientists work, confronting 3,12,17,
stereotypical images of science and scientists. 18
3.1 Teachers should be able to advance children’s understanding about the nature of science and how scientists work, confronting 3,18
stereotypical images of science and scientists.
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3.2 Teachers should be able to recognize young children’s capabilities to engage with processes associated with the evaluation as well as 3,12,17
generation of ideas in science and mathematics, since these processes are also important for the development of learner creativity.

3.3 Teachers should be able to use foster the processes of imagination, reflection and consideration of alternative ideas in supporting children’s | 3,12, 17
understanding of scientific ideas and procedures and development of creativity.

4, Teacher education should promote understandings about the nature and framings of creativity, characteristics of creative teaching and 19
learning, and how creativity is manifest in early years science and mathematics.

4.1 Teachers should be able to recognize how creativity is manifest in early years science and mathematics and have knowledge of distinctions | 19
between features of creative teaching and creative learning.

5. Teacher education should provide knowledge about how children’s creativity development could be enhanced and assessed within 19
science and mathematics education.

5.1 Teachers should have detailed knowledge about the synergies between inquiry and creativity, such as play and exploration, motivation and | 19
affect, dialogue and collaboration, problem solving and agency, questioning and curiosity, reflection and reasoning; and teacher
scaffolding and involvement, to support children’s creative learning and advance their creativity within science and mathematics education

6. Teacher education should provide pedagogical content knowledge to stimulate inquiry and problem solving in science and mathematics 1, 14, 15,
education. 17, 18,19

6.1 Teachers should have knowledge of all essential features of inquiry and problem solving (questioning, designing or planning investigations, | 18
gathering evidence, making connections, explaining evidence, communicating and reflecting on explanations), their different purposes,
degrees of structure and guidance (including open, guided and structured inquiries), and varied opportunities they offer for creativity.

6.2 Teachers should be able to open up everyday learning activities to allow greater opportunities for inquiry, problem solving and scope for 4,15
creativity.

6.3 Teachers should be able to recognise the key roles of children’s questioning and existing ideas (both implicit and explicit) of science and 1,4,14
mathematics.

6.4 Teachers should be able to use a variety of strategies for eliciting and building on children’s questions and ideas during inquiry processes 1,4,14
(before, during and after explorations and investigations).

6.5 Teachers should be able to foster opportunities for children’s agency and creativity in learning in inquiry and problem solving — in particular | 4,17, 18,
the importance of children making their own decisions during inquiry processes, making their own connections between questions, 19
planning and evaluating evidence, and reflecting on outcomes.

- The project CREATIVITY IN EARLY YEARS SCIENCE EDUCATION has received funding from the European Union Erasmus+
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7.  Teacher education should familiarise teachers with a range of formal and informal inquiry- and creativity-based learning, teaching and 2,7,9,11,
. . . . . o . . 14, 16, 17,

assessment approaches and strategies and their use in relation to authentic problems within the areas of science and mathematics. -

7.1 Teachers should have knowledge of a range of formal, non-formal and informal learning, teaching and assessment approaches and 16
strategies to promote creativity in their early years science and mathematics classroom.

7.2 Teacher should be able to use a range of strategies both formal and informal for supporting children’s extended engagement with an area | 14, 20
of study and progression in learning in science and mathematics.

7.3 Teachers should be able to recognize and exploit the value of play and exploration in science and mathematics for fostering and extending | 7
inquiry and creativity, by for example prompting questions, eliciting ideas, providing opportunities for consideration of alternative
strategies during children’s familiarisation with phenomena and events.

7.4 Teacher should be able both to build in new and to make the most of existing opportunities for child-initiated play, recognising and 7,16
capitalising on the potential of children’s explorations beyond the teacher’s original intentions.

7.5 Teachers should be able to use a range of creative contexts and approaches for provoking children’s interest, motivation and enjoyment in | 2
science and mathematics, such as stories, poems, songs, drama, puppets, games.

7.6 Teachers should be able to use strategies for making and building on science and mathematics real life connections and applications for 11
engaging creatively young children in science and mathematics learning.

7.7 Teachers should be able to assume a variety of roles in their interactions with the children e.g. allower, leader, afforder, coordinator, 9
supporter, tutor, motivator and facilitator, to support children’s creativity and inquiry in science and mathematics.

7.8 Teacher should be able to use a variety of scaffolding techniques to promote creativity in science and mathematics, from standing back in 9
order to observe, listen and build from the children’s interests, to intervening with appropriate questioning to support and extend inquiries.

7.9 Teachers should be able to use different assessment approaches and strategies and in particular those that involve children in the 17
assessment processes, such as peer and self assessment, dialogue and feedback on progress, in the early years science and mathematics
classroom.

7.10 Teachers should value and be able to make use of varied forms of assessment evidence (including children’s portfolios, individual or group 16
records of activities), both to promote creative learning, through reflection and discussion in science and mathematics, and explicitly to
inform teaching and longer term planning.

8. Teacher education should enable teachers to design and assess creativity-enabling inquiry-based activities which are child-friendly and 7,16

- The project CREATIVITY IN EARLY YEARS SCIENCE EDUCATION has received funding from the European Union Erasmus+
Erasmus+ Programme (2014-2017) under Grant Agreement n0 2014-1-EL01-KA201-001644.
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include both guided and open inquiries.

8.1 Teachers should be able to design and assess open-ended learning activities. 7,16
Teacher education should enable teachers to make best use of and assess the various modes of expression and representation of science 8,13,16
and mathematics learning to support inquiry and the development of creativity.

9.1 Teachers should be able to recognize and value children’s various forms of expression and representation of their ideas and learning in 8
science and mathematics.

9.2 Teachers should be able to make best use of children’s preferred forms of expression and representation of their science and mathematics 8
ideas to support inquiry and their creativity development.

9.3 Teachers should be able to select and use different approaches for and forms of recording children’s ideas and learning in science and 8,13
mathematics at different stages of the learning process and for various purposes, including to support children’s reflection and reasoning
processes.

9.4 Teachers should be able to use the various modes of children’s expression and representation of science and mathematics ideas (e.g. 8,16
pictures, graphs, gestures, physical activities) for assessment purposes.

10. Teacher education should enable teachers to recognize and build on children’s ideas, theories and interests for the teaching of science and | 1, 14
mathematics.

10.1 Teachers should be able to use a range of strategies for picking up on children’s ideas, theories and interests. 1,14

10.2 Teachers should be able to build flexibility into planning to take advantage of unexpected events, children’s interests and questions. 1,14

11. Teacher education should enable teachers to use questioning effectively and encourage children’s questions in order to foster creativity 1,9,12
and inquiry

11.1 Teacher should be able to use different forms of questioning at appropriate points to scaffold creative learning outcomes in science and 1,912
mathematics, and in particular to encourage children’s reflections and explanations, foster their independence and extend their inquiry.

11.2 Teachers should value and be able to build on the potential of children’s own questions to foster their curiosity in science and mathematics, | 1,9
and support their generation and follow up, including those that are investigable.

12. Teacher education should provide knowledge about early child development, the purposes and aims of science and mathematics 15,19
education, and their place in the early years curriculum.

12.1 Teachers should have knowledge of the various purposes and aims of science and mathematics education in compulsory schooling. 15

12.2 Teachers should have knowledge of the prevailing academic rationale for the place of science and mathematics in the early years 15

- Erasmus+
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curriculum.

12.3 Teachers should have knowledge of the role of creativity in child development and in the fields of science and mathematics. 19

12.4 Teachers should be able to contribute towards the goal of preparing creative citizens, who have scientific and mathematic literacy. 15

12.5 Teacher should be able to align the aims and rationale for early years science and mathematics education with their teaching and 15
assessment approaches and priorities.

12.6 Teachers should be able to support the diverse interests and needs of young children in engaging creatively within the fields of science and | 19
mathematics.

13. Teacher education should provide teachers with knowledge about the relevant education policy guidelines and documents for science, 15
and mathematics education (and the role of creativity in them) at national level, as well as about the corresponding policy trends at
European level.

13.1 Teachers should have knowledge about the relevant education policy guidelines and documents for science, and mathematics education 15
(and the role of creativity in them) at national level, as well as about the corresponding policy trends at European level.

14. Teacher education should equip teachers with knowledge and skills to use a range of formal, non-formal and informal learning 2,11, 20

environments, including the outdoor environment, both the school grounds and the wider environment beyond the school, in their teaching
of science and mathematics.

14.1 Teachers should be able to make use of varied settings for science and mathematics learning, including flexible use of the environment 2,11
both indoors and out.

14.2 Teachers should be able to recognise and build on opportunities for informal learning in science and mathematics within the school 11,20
environment, for example within day to day routines or child-initiated games and other activities in school classrooms or outdoor play
areas.

14.3 Teachers should be able to elicit and build on children’s informal learning of science and mathematics outside school, at home or in the 11, 20
wider environment.

14.4 Teachers should be able to manage visits with children to the outdoor and wider environment beyond the school, addressing issues of 2
health and safety, liaison with parents, building progression in experience inside the classroom.

15. Teacher education should promote teachers’ use of group work to support children’s inquiry processes and creative learning. 6,12

15.1 Teachers should have knowledge of the value of collaboration for inquiry and creative thinking and learning. 6

15.2 Teachers should be able to purposefully use a variety of patterns of collaboration, shifting between individual and collaborative activity 6

- The project CREATIVITY IN EARLY YEARS SCIENCE EDUCATION has received funding from the European Union Erasmus+
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over time, to support children’s inquiry processes and creative learning.

15.3 Teachers should be able to organize group work, aligning ways of grouping children, task design, teaching and assessment strategies in 6
different ways to promote collaboration amongst children in science and mathematics.
15.4 Teachers should be able to use resources and teacher intervention appropriately to foster collaboration in science and mathematics. 6
15.5 Teachers should be able to assess group work. 6
15.6 Teachers should be able to use effective strategies for sharing ideas and discussions from different groups. 6,12
16. Teacher education should provide teachers with knowledge of approaches to timetabling and organizing cross-curricular project work. 10, 15
16.1 Teacher should be able to use approaches to cross- thematic, cross-curricular and project work to promote creativity in science and 10
mathematics.
16.2 Teachers should be able to use a variety of approaches to timetabling, within the existing curriculum and policy expectations to allow space | 15
for cross-curricula project work and child-initiated exploration and inquiry.
16.3 Teachers should be able to build connections across the curriculum of various kinds and with potential to contribute to children’s inquiry 10
and creativity.
17. Teacher education should address with teachers issues in ensuring rich provision, planning and use of resources (including digital 5,11, 13,
resources) in and out of the classroom to support children’s inquiry and creativity. 15, 16, 20
17.1 Teachers should be able to organise and use materials (including everyday materials), resources (including ICT and natural resources) and 2,5,20
equipment (including digital equipment and simple laboratory instruments) in the classroom, school and wider environment, both indoors
and out, to support independent inquiry and creativity.
17.2 Teachers should be able to recognize the nature and potential of different materials and resources both to constrain and extend children’s | 2,7
explorations.
17.3 Teachers should be able to evaluate and select creativity enabling ICT resources for children to use in their inquiry. 2,13
17.4 Teachers should be able to evaluate provision for free flow play in their school settings. 7,20
17.5 Teachers should be able to develop and extend their own classroom resources to foster creativity in the early years science and 15
mathematics classroom.
17.6 Teachers should be able to gain insights into children’s developing explorations and creativity based on their use of resources. 7,16
17.7 Teachers should be able to develop the school grounds and the outdoor classroom for use in science and mathematics education. 11

- Erasmus+
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18. Teacher education should encourage and assess the development of teachers’ literacy, numeracy and digital literacy skills through science | 13
and mathematics.
13

18.1 Teachers should develop their literacy, numeracy and digital literacy skills through science and mathematics.
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Appendix 3 Suggested use of Curriculum Materials in Training Modules

Module Title Curriculum Materials Age Country Languages
group English I Dutch | Greek | Romanian
1 Using Questions
Life cycle of a frog 4-5 England v/ v v v
Living things and their habitats 7-8 England v/
An icy adventure 3-4 England V4 v
Water resistance 5-6 Belgium V4 v v v
On the go 4-7 England v/ v v v
Changing Seasons 3-4 England V4
Make bread right now 5-6 Romania v v v v
2. Resources and learning environment
Bath bombs 3-5 England v/ V4 v v
Skeletons 7-8 England v/ V4 V4 v
Crime scene investigation 7-8 England v
Electricity 4-5 England V4
An icy adventure 3-4 England V4 Vs
Science from stories: Investigating materials | 4-5 England v
Make bread right now 5-6 Romania v v v v
Exploring materials: Can water be 4-5 Romania
transferred?
3.Focus on the nature of science
Skeletons 7-8 England V4 s s ¥
Plants 4-6 Greece v/ v V4 V4
4. Focus on IBSE
Everyday materials 5-6 England V4
An icy adventure 3-4 England V4
Water resistance 5-6 Belgium V4 V4 V4 Ve
Oxygen 4-5 Belgium V4 v
Germination and growth 5-6 Romania v/ V4 v v
Plant and Butterfly Cycles 5-6 Greece V4 Ve
5.Focus on practical investigation which fosters creativity
Air resistance 5-6 England V4
Emma and her food preferences 4-5 Romania v v
Investigating Snails 3-4 England V4
The Rainbow 3-6 Romania v/ V4
Make bread right now 5-6 Romania V4 s v v
Floating boats 5-6 Greece v V4 v v
Plant and Butterfly Cycles 5-6 Greece V4 v
The sounds around us 6-7 Greece v/ v
6. Collaboration and group work
Crime Scene investigation 7-8 England v
Everyday materials 5-6 England V4
A wisp of air 7-8 Belgium V4 s v v
The liquid tower 6-7 Belgium V4 s
Properties of materials: problem solvingand | 4-5 England v
reasoning
Bath bombs 3-5 England v/ V4 v v
Investigating Materials 5-6 England V4
Bees and their communities 4-5 Greece V4 v
7. Role play and exploration
Electricity 4-5 England V4
An icy adventure 3-4 England V4 v
Super soup 4-6 Belgium V4 v
Water resistance 5-6 Belgium v v v v
The sounds around us 6-7 Greece v s
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Module Title Curriculum Materials Age Country Languages
group English | Dutch | Greek | Romanian
8. Varied modes of expression and representation
Life cycle of the frog 4-5 England V4 v v v
Electricity 4-5 England V4
A wisp of air 7-8 Belgium V4 s v v
Super soup 4-6 Belgium v V4
Oxygen 4-5 Belgium V4 v
Floating boats 5-6 Greece v v s s
Plants 4-6 Greece v/ v V4 v/
Plant and Butterfly Cycles 5-6 Greece V4 v
Bees and their communities 4-5 Greece v v
The sounds around us 6-7 Greece Vs s
The rainbow 3-6 Romania v/ V4
9. Role of the teacher
Properties of materials: problem solvingand | 4-5 England v
reasoning
Everyday materials 5-6 England V4
Science from Stories: Investigating materials 4-5 England v
An icy adventure 3-4 England Vs
Floating boats 5-6 Greece V4 v s s
Plant and Butterfly Cycles 5-6 Greece V4 v
10. Cross curricular project work
Crime Scene Investigation 7-8 England v
Air resistance 5-6 England V4
Science from stories: Investigating materials 4-5 England v
through stories
Emma and her food preferences 4-5 Romania v v
Bees and their communities 4-5 Greece v/ Ve
The sounds around us 6-7 Greece v/ v
11. Linking learning in and outside school
Crime Scene investigation 7-8 England V4
Living things and their habitats 6-7 England v
Any icy adventure 3-4 England V4 Vs
Air resistance 5-6 England V4
Science from stories: investigating materials 4-5 England v
Bath bombs 3-5 England V4
Plants 4-6 Greece v/ V4 V4 v
Plant and Butterfly Cycles 5-6 Greece V4 v
Bees and their communities 4-5 Greece V4 v
12. Reflection and reasoning
Crime Scene investigation 7-8 England v
Electricity 4-5 England V4
Air resistance 5-6 England V4
An icy adventure 3-4 England V4 s
Castles and moats 4-5 England v
Investigating Snails 3-4 England v
Floating boats 5-6 Greece v V4 v v
The sounds around us 6-7 Greece v/ v
13. ICT to enhance inquiry
Crime Scene investigation 7-8 England V4
Life cycle of a frog 4-5 England V4 Vs Vs v
Study of simple physical phenomena 4-6 Greece v v
Bees and their communities 4-5 Greece V4 v
Investigating Materials 5-6 England V4
The sounds around us 6-7 Greece v s
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Module Title Curriculum Materials Age Country Languages
group English | Dutch | Greek | Romanian
14. Planning for progression
Life cycle of a frog 4-5 England V4 v v v
Electricity 4-5 England V4
Living things and their habitats 6-7 England v
Skeletons 7-8 England V4 v v v
Air resistance 5-6 England V4
Science from Stories: investigating materials 4-5 England v
Bath bombs 3-5 England V4
15. Interpreting policy
Crime scene investigation 7-8 England V4
Everyday materials 5-6 England Vs
Skeletons 7-8 England V4 Vs Vs v
Electricity 4-5 England V4
On the go 4-7 England V4 s s ¥
16. Assessment for learning
Life cycle of a frog 4-5 England v v v v
An icy adventure 3-4 England V4 Vs
Electricity 4-5 England V4
Skeletons 7-8 England v v v v
Living things and their habitats 6-7 England v/
Bath bombs 3-5 England V4 Vs Vs v
On the go 4-7 England V4 s s ¥
Floating boats 5-6 Greece V4 Vs Vs v
The sounds around us 6-7 Greece v/ v
17. Involving children in assessment
Super soup 4-6 Belgium V4 V4
Oxygen 4-5 Belgium V4 v
Living things and their habitats 7-8 England v
18. Nature of inquiry
Skeletons 7-8 England v v v v
Crime scene investigation 7-8 England v
Life cycle of a frog 4-5 England V4 Vs Vs v
Plants 4-6 Greece v v V4 V4
The sounds around us 6-7 Greece v/ Ve
19. Nature of creativity
Materials 5-6 England V4
Snails 3-4 England V4
20. Structured and unstructured play and exploration
Properties of materials: problem solvingand | 4-5 England v
reasoning
Electricity 4-5 England V4
Air resistance 5-6 England V4
An icy adventure 3-4 England v v
Exploring Materials: Can water be 4-5 Romania v v
transferred?
Plants 4-6 Greece v V4 V4 v
Floating boats 5-6 Greece V4 Vs v
v
The sounds around us 6-7 Greece v s
The rainbow 3-6 Romania v/ v
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