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1.  Aims of this Report

The Country Report on idepth field work inPortugal forms part of the Country Reports
(Deliverable D4.3) of the Hunded projectCreative Little Scientistésxd aims at presenting the
qualitative analysis of data gathered through field work in schodPitugal

The fieldwork was carried out during the months Jantapyil 2013 in each of the nine
participating European countries (Belgium, Finland, France, Germany, Greece, Malta, Portugal,
Romania and the UK) representing a wide spectrum of educationahoetc, social and
cultural contextsThe findings of thigualitative studyaim to reveathe potential for creativity
and the role of inquiry irthe classroom realities of pagrimary and first years of primary
science and mathematics educati@nd aregrounded on concepts and synergies identified in
the Conceptual Framewoif02.2)and operationalized in theist of Mapping and Comparison
Factors(D3.1)developedpreviously inthe project. Moreover, they aim to complement the
findings ofthe Report on Maping and Comparing Recorded Practi@S3.2) and th&keport on
First Survey of School Pract{€8.3),previous project deliverableshich addressed the same
goals through the analysis of relevant policy records and teacher survey data respectively.

The Odza 2F (GKS FTASERG2N] 61 & 2y ariaSa 6KSNB GKS
LIN} OGAOSQ:r YR O2@SNAy3 Fff Lzt F3IS 3INRdzLIA
provisions of pregrimary and early primary education in the country. The chamastics of

WI22R LINF OGAO0SQ SYSNHSR FNRBY NBFESOUA2zYy 2y TFA
Conceptual FrameworkD2.2), theReport on Mapping and Comparing Recorded Practices

(D3.2) and theReport on First Survey of School Pradfx®3). Th has enabled the project to

document and analyse practice at the cutting edge of creativity in early science and
mathematics, revealing insights into whether/how:

T OKAf RNByQa ONBIFIGAGAGE A&a F2a0SNBRX |yR
1 the emergence clppropriate learning outcomes is achieved.

As far as the latter is concerned, focus was placed on (but not limited to) issues of central
importance in current science and mathematics education discourse, including generating
OKAf RNBY Q& A \andSndfBeinétics AayoidiagOeiné&rgears of misconceptions and
stereotypical images, and considering gender, secionomic and cultural issues.

The inrdepth field work followed the research design and methodology specified for the
project and set out in deflin the Methodology for irdepth fieldwork(D4.1), and involved the

use of interviews and observations with teachers and children, using field notes and audio
recordings. The present report presents the analysis of data in relatibmetcases (each sa
comprises one teacher and the children they work with), basetthriee sites of preprimary

and early primary education. Each case contains episodes, documenting examples of science
and mathematics through the lens of creativity.

Finally, this report i®ne of the working documents that will provide input to tiReeport on

* Tk The project CREATIVE LITTLE SCIENTISTS has received funding from the European Union
kA Seventh Framework Programme (FP7/2007-2013) under grant agreement n° 289081. Page5 of 79
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Practices and their ImplicatioiiBeliverable D4.4), which is tii@al outcome of Work Package
4. The latter will givea detailed account of the analysis of the evidence gathered tjinaihe
field work in all partner countries, as well as identify a setemémplary Case Studies
illustrating the variety of approaches observed and the possibilities identified.

The project CREATIVE LITTLE SCIENTISTS has received funding from the European Union
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2. Methodology

The full range of methodological planning and framing forftblelwork study presented in this
report is set out in theMethodology for irdepth fieldwork(D4.1). The following sections serve

as a reminder of some of its essential elements, and mainly provide the details of how this
methodology was implemented irhé fieldwork carried out ilPortugaland described in this
report.

2.1 Research Questions
¢KS NBaSIkNDK ljdzSatdAazzya FT2NJ 6KA& NBLERNI 2NRAIAYI
as they are identified in th€onceptual Framewoif2.2). The overall research questions are:

RQ1 How are the teaching, learning and assessment of science and mathematics in early
years in the partner countriesonceptualisedy teachers and what role if any does
creativity play in these?

RQ2 What approaches are used in the teaching, learning assdssment of science and
mathematics in early years in the partner countries and what role if any does
creativity play in these?
RQ3 Ly ¢KIF(G ¢lea R2 (G(KS&S | LILINE le@ing antees$ S| G2 7T
and motivation in science and mathematics, and how do teachers perceive their
role in doing so?

RQ4 How can findings emerging from analysis in relation to questicsirifform the
development of practice in the classroom and in teacheraadion (ITE and CPD)?

As articulated in theConceptual Frameworkthe first question is focused on mapping
conceptualisations in relation to classroom practices in preschools and early primary
education, while the second and the third on probing practitsuch settings in science and
mathematics education using the lens of creativity. The final question draws on both the
mapping and probing questions and seeks to apply what has been learned so as to develop
practice (in relation to ITE and CPD).

As menioned above, this report is dedicated to revealing current practice in the intersection
between science, mathematics and creativity in both-pchool and first years of primary
education in the partner countries. As such, this report has to focus on ndsepestions
RQ2, RQ3 and provide input towards RQ4.

Subquestions running across all research questions probe:

§ Aims/purpose/priorities, A Y Of dzRAy 3 (S OKSNEQ SELX AOAG | yF
identities as scientists and mathematicia@a®d in relation for exampleto: aims and
purposes of creativity in gnce and mathematics educatiorfjow science and
mathematics are taught and learned in relatito other domains of knowledgdtow
these shift from preschool b primary across the consortiunfiow thes relate to

* The project CREATIVE LITTLE SCIENTISTS has received funding from the European Union
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inquiry-based science educationBSIE views of creativity n relation to perceived
purpose.

i Teaching learning and assessment including learning activities, pedago@nd
resourcing, andn relation for exampleto: multimodal expression anéxperience;
learning activity types;resources useddynanics between adults and children;
exploration; questioning and argumerajso how teachers assess creativity in early
sdence and mathematics education

9 Contextual factors including ethos, teachercharacteristics and teacher general
education and knowledge, skills and confidence, curriculum, institutional factors,
home-school links and the wider cultural backgnd, location, grouping, time.

Moreover, drawing on the framework of curriculum comporied Wi KS @dzf y S NI
(van den Akker, 2007, p.3f)ese three broad strands have been broken dawio ten more
narrowly-defined dimensions, which focus on key questions about aspects of learning in
schoolsAlong these dimensions and sgbestiors, anumber of factorgeflectingthe & G dzR& Q a
scope and parameters fanapping of andcomparisonsbetween existing approachet and
practices of early years science and mathematics education, i.e. which have a strong potential
to foster the development otreative skills in childrerhave been identifiedn the List of
Mapping and Comparison Factdf331), andare explicitly addressed in this report.

Table 1 showsthese dimensions, sufuestions and factors, and their codes. Factors
highlighted in yellow concern important issues identified in the previous deliverables
(Conceptual FrameworD?2.2),Report on Mapping and Comparing Recorded Prac{d8<)

and Reporton First Survey of School Pract{®8.3)) as needing further investigation. This
report focuses on these factors as they enable the mining of key issues identified by previous
reports and thus ensure continuity and consistency amongst the various {dtis oesearch
study.

* The project CREATIVE LITTLE SCIENTISTS has received funding from the European Union
G _lll___ Seventh Framework Programme (FP7/2007-2013) under grant agreement n° 289081. Page of 79
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Table 1: Dimensions, Sub Questions and Factors

Dimensions | Sub questions | Factors important to nurturing creativity in Sl
science and mathematics in the early years
Focus on cognitive dimensidncl. nature of
science T LA: Ques
9 Questioning T LA: Plan
. 9 Designing or planning investigations T LA: Obs
Learning Howare  Gathering evidence (observing) 1 LA: Equip
Activities children 1 Gathering evidence (using equipment) | LA: Connect
Interaction | '€&ming? 1 Making connections
Focus on social dimension
1 Explainingevidence T LA:Expl
1 Communicating explanations T LA: Comm
1 role of play and explorationple of play
valued 1 P: Play
% 1 role of motivation and affect Effortsmade | § P:Affect
® G2 SyKIFIyOS OKAf RNBY
E and mahematics 1 P:Collab
E 1 role of dialogue and collaboratiorpllab.
E Pedagogy How is teacher between children va_lued 1 PEAgency
= facilitating i role of problem solving and agencyse of | {P:Ques
_ | Interaction learning? L.9kt.[2 / KAfRNBY QS
< i fostering questioning and curiosity 9 P: Express
§ Chi RNBY Q4 ljdzSaGA2ya| qp:RandR
2 9 Diverse forms of expression valued
) 9 fostering reflection and reasoning; 9 P: Scaff
o KAt RNByQa YSir Oz23y
9 teacher scaffolding, involvement
Sensitivity to when to guide/stand back
Assessment function/purpose
How is teacher | § formative 1 A:Form
assessing how | § summative T A:Summ.
T NJ OKAf| § recipient of assessment resulis) CODE
Assessment learning has Assessment way/process
progressed, and
Framingand | how does this T strategy .
; . : 1 forms of evidence excellent assessment o
Interaction | information : 1 A:Strat.
inform planning process +product, Diverse forms of 1 AEvid.
assessment valued
e Qevslop 9 locus of assessment judgment
practice? involvement of children in peer/self T A:Peer/self
assessment

The project CREATIVE LITTLE SCIENTISTS has received funding from the European Union
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1 rich physical environment for exploration;
Use of physical resources thoughtful; 9 M:Explor.
Valuing potential of physical materials; M: Cr
Environment fosters creativity in sci/ma | § M:Space
Materials 1 sufficient space 1 M:Outd.
and With what are 1 outdoor resources;acognition of out of 1 M:Inf.
Resources | children school learning TM:ICT
) learning? 9 informal learning resources 9 M:Variet.
Framingand 1 ICT and digital technologieyrdident use | ¢ M:Human
Interaction of digital technology T M: Pol.
9 variety of resources
1 sufficient human resources
9 policy documentsNO reliance on
commercial schemes
Dimensions Sub questions Factors important tonurturing creativity in Codlng
science and mathematics in the early years
1 knowledge/understanding of science
content 1 AO: Kn.Sc
9 understanding abouscientific inquiry 1 AO: Und. SI
9 science process skillBSE specifically 1 AO: Sc Proc
planned Skills
Aims and ] 1 capabilities to carry out scientific inquiry| qAO:
¢ | Objectives Toward which or problembased activitiesuse of IBSE/PBL
= . s IBE/PBL 11AO: Social
2 || PG children leaming?| ¢ gocial factors of science learning; 1 AO: Affect
[ | Interaction collaboration between children valued | ¢ AQ: Creative
4 9 affective factors of sence
) f SFNYAYITSTFF2NI4E
0} attitudes in science and maths
8 1 creative dispositions;reativity
= specifically planned
oy . . " TL. Out/
Location 9 outdoors/indoors Recognition of out of
_ Where are they school learning Indoors.
Framingand learning?  formal/informal learning settings/ T L.rormallll
Interaction 1 small group settings Informa
fL.grp
Grouping 1 multigradeteaching 1G:MG
_ With whom are | q  apility grouping 1 G:Abil.
Framlngand they learning? f small group settings 1 G:SmallG
Interaction f number of children in class 1 G:No.
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2.2 Research Instruments

The methodology document for the fieldwork (D4.1) set out a series of core and repertoire
research instruments. All partners have been expected to use the same core instruments so as
to collect similar data to enable comparisons. Additionally, each pamrser encouraged to

use a repertoire of instruments, depending on preferred approaches and existing expertise.
Data was to be collected across four areas spanning site and case (see D4.1, p33):

1. WIDER SITE CONTEXmcompassing data from existingeliverables D3.2, D3.3, and
D3.4.

2. CASE PEDAGOGICAL CONMEXTKS &aSGiAy3aQa GSFOKAYy3 FyR S|
documents as appropriate, assessment records if they exist, overview of resources and a
map of the space.

3. CASE OBSERVATION OF PEDAGOGMITERACTION AND OUTCOMé&Ssodes of
learning involving children and teachers):
Core Instruments: Sequential digital images capturing detailed interactions, with
fieldnotes supplemented by audio recording (later transcribed) and an overall timeline,
enabling narrative construction

Possible additional repertoire instrumentsteacher journals, Fibonacci style tools to
support diagnostic observation, Involvement Scale, Regdide sdocumentation,
conceptual drawing, video.

4. CASE ORAL EVIDENCE (INTERVIPBSSPECTIVES ON PEDAGOGICAL INTERACTION
AND OUTCOMES (children + teachers):

Core Instruments:individual interviews (teachers), group interviews (children) using
digitalimadSa FTNRY 20aSNBIFiA2yazr WiSINYyAy3d glLf1Q f.

Possible additional repertoire instrumentsupplements to interviews such as conceptual
drawings or teacher journalsSome oral interviews might be spoken to audio recorder.

2.3 Data Collection

2.3.1 Sampling principles

The methodology document for the fieldwork (D4.1) specified that each partner should visit a
minimum of four sites (i.e. schools/preschools), five where possible and gather data from a
minimum of six cases (i.e. one teacher and the children they work with) reflecting both
settings (preschool and primary educationn order to reflect the science and mathematics
focus of the project, partners were asked to aim to identify three episodes of acteitggse
(ensuring at least one each of science and mathematics) resulting in a total of 18 episodes
being reported per partner. The episodes are meant to provide illustrations of actual practice
chosen because they exemplify one or more of the aspeetstified in Table 1.

The sample of cases was thus deemed to be a purposive one, involving a range of contexts,

ey The project CREATIVE LITTLE SCIENTISTS has received funding from the European Union
G _lll___ Seventh Framework Programme (FP7/2007-2013) under grant agreement n° 289081. Pagellof 79
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learning opportunities and teacher populations and age ranges of children. Moreover, the
following selection criteria were identified to be usad part of the selection of each national
sample (see D4.1, p28):

Includes appropriate diversity (e.g. in respect of culture, circumstance, language).
Covers appropriate age sparB3
Represents span of mainstreafne. not special¢arly years provisian

Settings primarily focused on education not care

= =/ =4 4 =4

There are indications ofjood practice of early years mathematics, scienand
creativity.

1 Allows us to mine one or more of the important research f¢identified in prevbus
deliverables and shown ifable ).

1 Geographichaccessibility for researchers

2.3.2 Ethical issues

Any fieldwork undertaken with young people can potentially carry ethical implications, both in
terms of the conduct of the researcher whilst undertaking fieldwork, and in the collection and
application of data following the fieldwork period.

Each partnerwas required to identify and meet the ethical approval policies for their
institution, school system, region and country as appropriate. In addition, the consortium
identified the following minimum standards that were applied by all partners in all cases:

1 Participation to the research was on an informed voluntary basis. Letters for school
staff and parents were developed for this purpose (see D4.1, Appendix 4, p72). Written
consent was obtained before the fieldwork was undertakdme Tight to withdrawal
wasclearly communicated.

1 Explicit permission was requested to take and use photographs (and videos where
appropriate) of the children and staff for the project in project reports and
publications.

1 Explicit permission was requested to interview childrempas of focus groups.

9 The sites used, the adulgnd children whowere involvedwere given pseudonyms to
protect their identities

1 Any electronic data collected was stored on password protected encrypted storage
systems, where only authorised staff had egs. An agreed protocol for storage and
labelling of data was agreed (see D4.1, Appendix 7, p85).

* The project CREATIVE LITTLE SCIENTISTS has received funding from the European Union
G _lll___ Seventh Framework Programme (FP7/2007-2013) under grant agreement n° 289081. Pagel2of 79
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2.4 Data Analysis

2.4.1 Process

As already mentioned, the methodology agreed for the fieldwork specified that each partner
would produce a minimum of six idéfied cases, with a minimum of three narrative episodes
per case to fully explore the opportunities presented for the fostering of creativity in early
years science and mathematics education. A narrative episode in this case was defined as a
written narrdive account that describes an observed event or series of connected events of
science and mathematics teaching/learning with a creativity focus, which forms a coherent
story by itself. These were to be drawn from observations selected for their relevartbe
pre-identified project factors and supported by information gathered through a minimum of
two types of core data. Where possible the views and thoughts of the children in addition to
those of the teachers were sought; extracts from relevant trapssricontaining they key
areas of interest specific to the focus of the episode are provided.

All data were coded using a set of deductive codes, based on the project factors (see Table 1),
and were discussed in terms of Siraf I G OK ¥ 2 NR r&nieworkftodegpiore pedagogy 0 T
in terms of pedagogic framing and pedagogic interventions. Their opportunities for science or
mathematics creativity were highlighted.

Finally, the episodes were combined in overall cases, which included information about the
site, the setting and the teacher. These cases and related episodes are presented in this report.

2.4.2 Final sample
The characteristics of the final sample are given in the table below.

Fieldwork Sites 112 (3 (4|5
_ o O30 |0 |Z
General Selection L 1219 |Z 3
Criteria S I1=15 |® |8
3
Phase Preschool X | X X
School X X
Nonfee paying
Governance Fee paying X X X X
3
4
: X | X X
Age(s) of children 2
7 X
8 X
Mixed age groups
Special school
HighDiversity SEN
ey The project CREATIVE LITTLE SCIENTISTS has received funding from the European Union
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Non-native speakers

Socieeconomic disadvantage
Urban X [ X | X | X
Location Suburban X
Rural

This study included three sites, one public school (preschdeTl) and two private, one
Catholic, preschool (PTR;T4) and school, (PT3,PT5) which resulted in five cases (3 preschool
and two primary school). The sites are located mainly in urban location, and only one of them
is suburban (PT1).

Ly GKA& LINB2SO0 wmnp &a0GdzRSyi(a gaSd\NiBee RdcheS NISRX
assistants (which have no active role in student learning, only support teaolpart time).

2.4.3 Limitations

The three sites are located geographically in the same district in the north weirifgal
within a radius of 20km, which &g not allow the generalisatioand amore comprehensive
characterizatio of the country in the overall.

This project requires an invament and more availability afchools and teacherfespite the
fantastic collaboration obtained, the curriculum of tkeurses is much extendezhd do not
allow much time for such activities to be implement. The main limitateemsountered relate
to the fears and lack of habit to accept intervention of this naturewAb the deadlines of the
project for this part of thework being too tight, adding to th&aster school vacation, raised
problemswith the observations needed.

The project CREATIVE LITTLE SCIENTISTS has received funding from the European Union
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3. Case Studies

3.1 Case 1z Osabel6

3.1.1 Context

Where? Country Portugal

Setting name PT1

Location within setting Pre-school

Who? Year group/age of children 5 years old

(children)
Number of children in clas{19

Who? Number of adults 2

(adults) Role of adults 1 teacher and 1 collaborator
Case teacher role Coordinator

When? 1 2 3 4
Dates of visits 11/1/13 31/1/13 06/2/13 06/3/13
Times of visits 14:3015:30|14:00-15:00| 14:30-16:00{ 14:30:16:00

a) School

The school 1, located in the suburbs of Braga town is focused iscpaol teaching, children

with age between six months and six years old. Children come from diffecand-cultural
families. It has good conditions, with outdoor space where the children can play. The building
is built from scratch for this purpose with architecture design. Has a good physical structure,
with large windows and good surroundings.

It has tvo rooms for educational activities, each with their toilets and clothing. It also has a
multipurpose room for leisure time activities of children and family support, a dining room and
a toilet for adults.

Outer space is composed of a playground with play equipment, a lawned garden with trees
and a covered space.

The normal working period is from Monday to Friday from 8am to 7pm, including extension.

b) Teacher

The teacher has many years of experience and she is very enthusiastic with her work. She is
always receptive to new experiences and activities. She thinks that mathematics and science
learning is very important in these early years. They have the mathemayi every Thursday.

She also thinks that creativity plays a fundamental role at this stage but she admits it is easier
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to forest creativity in science than in maths.

c) Classroom

The group has six children of three years old and nine children of five giearBhe teacher
says it is difficult to plan activities for these two groups of different ages. We witnessed this
difficulty on the proposed activities.

The classroom is divided in different areas, each one identified with a subject (expressions,
construdion (Lego), little house, relaxing activities). $e€llsabel_PreSch_map.docx).

The daily routine starts at 9.30am with the large group activities until 10.30am when they have
the playing time. At 11.15am, they have the small group activities until &tn00hey start
again at2.30pm when they work in the areas. In the end, they have a review time. At 3.30pm,
they have the story time.

In the large group activities of the teacher initiative involves the whole group of children. The
educator plans the actityi, and this must be contextualized with the work done throughout
the day.

In the small group activities, the teacher introduces structured activities to promote key
experiencesencouraging the child to extend its field of activities, presenting new aptand

new materials. Children learn through activities they undertake and the conclusions that draw
from their own experiences.

When they work in the areas, the child performs work following his plan and may change area
at its discretion. The child, howex, should gradually get used to stay in an area long enough
to carry out his plan of work to be increasingly complex. It is up to the educator encourage the
child to progress in this direction.

At review time children remember what they did during the dasich gives them a deeper
awareness of their actions and ideas while sharing and learning from the experiences of other
children.

The classroom space and organization:
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3.1.2 Episodes
a) Zoo game

The activity consisted ongame about a trip to the zoo. There is a zoo drawn on the floor with
9 houses. There are connections between some of the houses.

Fig3.1.1.1-Zoo map

Children are arranged in pairs. One member of each pair will play directly on the zoo on the
floor. Theother member will draw the zoo path of his pair in the worksheet.

The teacher explained the rules to the children. The game started with two pairs of children.
The game started with the children in four predetermined houses.

i ) 7 The project CREATIVE LITTLE SCIENTISTS has received funding from the European Union
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Fig3.1.1.2 - The gamestarts.

After, the teacher indicates the number of moves that the child should do (they only can move
to certain houses). After those movements, some of the houses are destroyed and the children
who are in these houses must leave the gartteose who did ot follow the rules correctly.

The child must understand the rules, she has to make choices before the various possibilities it
has. The other element of the pair has to follow the route of his colleague and has to be able
to describe it on the worksheet.

It is noted that the day before, the children had gone to visit a zoo.

The teacher intervened with many questions to verify that the children followed the game and
were aware of its rules and possibilities.

The fact that they play in pairs with a chpthying on the zoo and another in the worksheet,
allowed seeing if there were differences in the spatial perception of location.

CKSNE gFayQid 3INBIG AYyGSNIOGA2y o0SG6SSy OKAf RNJ
children through questions about the pnagss of the game.

In this session, we do not know how the presence of two strangers changed the usual
behaviour of the actors. Some of the children were quieter than usual, according to the
teacher.

After a visit to the zoo, the children played a game tld@hed to improve the spatial
perception and oral expression. They used up informal means to do so and there was an
effective action of the teacher to facilitate the understanding of children on the subject.

2T The project CREATIVE LITTLE SCIENTISTS has received funding from the European Union
e Seventh Framework Programme (FP7/2007-2013) under grant agreement n° 289081. Pagel8of 79

SEVENTH FRAMEWORK
PROGRAMME



Fig3.1.1.3 - Children with the worksheet.

Mathematics activity
In this activity, the aim is to develop some important mathematic skills:

1 understand the rules of the game and the given instructions;
identify the several possible options and make choices;
verbalize his actions;

describe in thavorksheet the colleague path;

develop some spatial perception and representation.

= =4 4 -

The group of children who were watching the game were capable of describe the several paths
and choices made by their colleagues.

In the episode, the moments when the objets are achieved by the children are pointed out
with bold characters.

Creativity
Ly GKAa FTOlA@GAGes (KS OKAfRNBY RARYyQG KIF @S Ydz0
hypothesis. However, they could imagine what other possible paths they couldditmeed.

Example 1:

hyS 3IANI GOKAfR /¢ gla 2yte ¢ i0OKAYy3 GKS 3l YS:
I TGSNI GSIOKSNJ ljdzSaitA2yYeé 2 K22shkadnsiversyidneBiatelyl2 8 8 A 6 S
GOKAEfR 9¢6d® ¢KSNBE ¢SNBE UGUKNBS OKAfRNBY 2y GKS 3l
colleague had and compared it. She was capable to identify the several options of each one.

She has done this without any additional helmaestion from the teacher.

Example 2
G/ KAfR 5¢ gl & OFLIO6ES 2F NBLINBaSydAaAy3a YSyilltfe
jumped directly to the right house. The teacher asked him what path did he follow and he

The project CREATIVE LITTLE SCIENTISTS has received funding from the European Union
Seventh Framework Programme (FP7/2007-2013) under grant agreement n° 289081. Pagel9of 79

SEVENTH FRAMEWORK
PROGRAMME



explained.

b) Logic Blocks
This is a verclassic mathematics activity with commercial material. In this activity we had the
group of three years old and five years hold. The teacher started the activity with the three
years old. She wanted that they learned to classify geometric forms. The citildren were
watching.

She used pieces of different types of geometric forms (triangles, squares, rectangles, circles),
different colours(blue, yellow, red), and different sizes (big, medium, small).

A cardboard was distributed to each child. The teaclshowed a representation of a
geometric form (circles) and the children chose the pieces with that characteristic; after that,
she asked for the squares; the rectangles and finally the triangles. After that, she asked to
classify the red triangles, and ®n. We saw children helping each other. Each child arranged
his pieces in different ways.

Fig.3.1.22 - Each child arranged his pieces in different ways.
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After this, they sat at the desk tdraw pictures using geometric forms.

At the same time, the group of three years old worked in the pictures; the teacher started the
activity with the five years old. The children were divided in groups of two and she asked to
each one piece with differerfour types of characteristics. This was not an easy task to the
children.

Fig.3.1.23 - The four types of characteristics.

After, she asked to make sets of geometric forms and then, asked to create prescribed subsets
inside the previous sets. The teaclyave importance to used language, namely, sets, subsets,
inclusion.

Fig.3.1.24 - Creating subsets of pieces.

Mathematics

The aim is to learn mathematics concepts from Set Theory: classification, inclusion,
intersection. At the same time, they wowkith geometric forms.
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Creativity

In this activity, we think there was opportunity to creativity when the children of three years
old could draw pictures with geometric forms.

Example 1:

When the teacher asked pieces with four different types of charadiesiswe saw children

making mistakes and the teacher correcting those mistakes. There was one girl with the wrong

piece and she was correcting her own choice (blue circle) by observing the teacher remarks to

the others. When the teacher noted her piecéeshad already the right one (yellow circle).

{KS gl a OFrLIOGES 2F O2NNBOGAY3I KSNI 26y OK2AO0S 4

Fig.3.1.25-¢ KS ¥ A N& (icthd Alnekidéa OKz2A OS

Fig.3.1.26 - She makes a wrong correction and adds a yellow square.
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Fig.3.1.27- Finally, she replaces the blue circle by the yellow one.

Example 2:

The children of three years old created pictures using their imagination.

Fig.3.1.28 - Creating pictures with geometric forms.

Fig.3.1.29- Creating pictures witlgeometric forms.
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c) Patterns
With 6 children of five years old, the teacher started the activity by initializing a pattern with
the logic blocks and asks a child to continue. After, she asks another child to create a pattern.
In the end, the children shoul@present through a picture the pattern they built or they could
create another. We saw that children preferred create new patterns than represent the ones
already made.

When asked what activity they preferred, the children said the one of the patternsubeca
they could invent.

Mathematics

Patterns and geometric forms involved. Children should identify geometric forms; identify
patterns and create new ones.

Creativity
The teacher foster creativity when ask children to create new patterns. She gave sufficien
time and liberty to this activity.

Example 1:

The patterns constructed by the children show creativity. A child was capable of constructing a
new pattern with bottle caps.

Fig.3.1.31- The child starts a new pattern.
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Fig.3.1.32- The new pattern.

Another child draws a pattern at various stages:

Fig.3.1.33-first, she draws the geometric forms;

Fig.3.1.34- then she paints one type of geometric forms

* e The project CREATIVE LITTLE SCIENTISTS has received funding from the European Union
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Fig.3.1.35- and finally she paints the other geometric form.

3.1.3 Summary and conclusions

RQ2: Probing practice

What approaches are used in the teaching, learning and assessment of science and
mathematics in early years?

In this case, the teacher gives opportunity to enjoy diverse educational experiences.

The activities are focusedn children's interests and organized so as to respect the
achievement of each one. Every child has the possibility of free activities with which she
affectively engages. Oral and plastic se{pression is stimulated in a climate where the
teacher encoumges dialogue, questions that stimulate thinking. The teacher provides
opportunities for children to create imagine and express freely their thoughts and emotions.
The teacher is always present and very much involved in the child work, encouraging and
scafolding.

What role if any does creativity play in these?

In these activities, after exploring the concepts, the teacher gives opportunity to the child self
expression. We see it explicitly in the Patterns activity or when the 3 years old children are
invited to draw pictures with geometric forms.

RQ3: Probing practice

Ly ¢KFG sl @&a R2 (GKS&S FLILNRIOKSa asSsSy G2 F2ai
motivation in science and mathematics? How do teachers perceive their role in doing so?

This teacher isaware of the importance of creativity in the activities she creates. As said

before, she has more facility on encouraging creativity in science activities rather than
mathematics activities.
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3.2.1 Context

Where? Country Portugal

Setting name PT2

Location within setting Presschool

Who? Year group/age of children 5 years old

(children)
Number of children in clas{24

Who? Number of adults 2

(adults) Role of adults 1 teacher and 1 collaborator
Case teacher role Coordinator

When? 1 2 3 4
Dates of visits 08/1/13 14/2/13 21/2/13 11/3/13
Times of visits 10:0011:00] 2:30-3:30 [10:0011:00{10:0011:00

a) School

This is a private school located in the suburbs of Braga town. It hasmupseschool,
primary school2nd, 3rdlevel of basic education and secondary school for children between
three to 18 years old.

The normal working period is from Monday to Friday from 7.30am to 8pm, including
extension.

The class time is 9am to 4.30pm; from 5pm to 8pm is the extension fomaursery, pre
school and primary children.

They have extracurricular activities and Summer Camp. The students have to use a uniform.
The school calendar is officially defined by the central and national Ministry of Education.

The school is very well epped. It has laboratories for the practice of experimental disciplines
and itis equipped with audio visual technology.

The school has a small outdoor space. However it has large corridors and indoor spaces.
Children came mostly from middle cldamilies.

b) Teacher

The teacher is a young teacher and has a good background on sciences. She is very active and
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concerned with teaching /learning strategies. She believes the teaching/learning process must
be based on constructivism and the learning adggiimust be chile&entered.

For instance, the idea of the project theme for this school ye@he Solar Systemcame up
in a conversation with the children.

The activities are planned after questions and group conversations with the children. Example:

oS OKAfR (2fR akKs$ -é‘l SR KSNJ Y2G3KSNY 2KSNB R2S3a
ddzy NRA&aSa Ay (GKS Sradgoé ¢KAA Y2UAQFGSR GKS F2ff
was a discussion about west and east and they made drawings represéitiidpas about

the theme.

The teacher makes questions to begin the exploitation of a theme where the children show
and represent their ideas about it. Afterwards, on Thursdays, they have a session with a
science teacher in a different classroom who eigddhe right theory about the theme.

c) Classroom

This class consists of 24 children with five years old. The students are from the city of Braga
and surrounding area. 15 of these children have extracurricular activities as piano, ballet and
sports. Onlytwd.J- ANBR 2F LI NBSyda R2yQi KIFI@S 4 fSrad 1

There is a consistent daily routine that allows different types of interaction and promotes
safety, seHcontrol, initiative, seHesteem and autonomy. There is time for small group
activities and large group activities.

In the large group activities, all children participate actively, initiate ideas, give suggestions,
find solutions, live shared experiences, build a sense of community and are encouraged to
participate in group probla solving experiencing together.

In small group activities, learning experiences are initiated by the adult and based on the
interests and developmental levels of children. These explore, play with the materials and talk
about what they are doing. Solveglilems, contact with materials and experiences that hardly
would experience and interact regularly with peers. In this time of activity, the educator
observes the interactions and makes records.

In the morning, they have small group activities; betweenclumand afternoon snack, large
group activities and after snack, different activities during the week, Lecture time, English,
Physical Education, Music and Science.

The classroom is divided in different areas, each one identified with a subject (plastic
expression, library, construction (Lego), table games, and little house).

The classroom space and organization:
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3.2.2 Episodes

After some sessions talking about the Solar System, the teacher prepared an activity where the
children may compare the Sun and Earth sizes as well as the distance between them.

If the Sun is represented by a ball what would be the Earth size? And what is the distance
between them?

First, in their classroom, they had a conversation with questionistempotheses about the Sun
size, the Earth size and the distance between them. Through a dialog between the teacher and
the children, they gathered many facts about the Sun and its importance for life.

Using a ball and a little piece of plasticine, theynpared the proportion between the Sun size
and the Earth size.

ey The project CREATIVE LITTLE SCIENTISTS has received funding from the European Union
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Fig3.2.1 - The ball and the little piece of plasticine.

Fig.3.2.2 - Measuring the ball with their hands.
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Fig.3.2.3- They used a piece of paper to measure the ball diameter

Using one hundred colored pieces of paper, they went to the school corridor and represent the
distance between the Sun and Earth, because they have known that this distance is one
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hundred times the Sun diameter.

Fig.3.24- In the corridor.

IO g e s

Fig.3.25- The earth is not visible from the Sun.

Sience and Mathematics activity

We have seen an activity where thagply their knowledgeabout the Sun and the Earth.

The teacher talked about theotions of distance and proportiorbetween the objects. She
used several ways to representhe ball diameter. She gave opportunity to the children to
make several questions and explore hypotheses about it. They were very much involved in the
activity and interested about the theme. They compared the size of the Sunhenéadrth

using proportions and also compared the distance between them using the size of the Sun.

Creativity

The activity created by the teacher was creative: they have discussed the distance from the
Sun and Earth and compared sizes; the teacher usedl ata a little piece of plasticine to

compare the Sun and Earth. This sparked the group curiosity and the children had the
opportunity and time to make many hypotheses and questions. Afterwards, they have made
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an experience, where they could witness th@portion between the Earth size, Sun size and
the distance between them.

In the end, they noticed that they coul@see the Earth from the Sun. The distance between
them was too big and the size of the Earth was too small. They have interpreted theavide
that they could®2see the Earth from Sun. In the end, they had a good idea of the proportion
of size and distance.

After some days, when talking with the group about the activity, they explained very well what
they have learned and made in that adiyvi

Example 1:

When they were at the classroom, they had time and opportunity to make many questions and
hypotheses about the Sun, Earth and people size. For example, theydifstkesl was a person
(pointing to a piece of plasticine), what would be theSize?, df the Sun was this room size,
what would be the Earth sizéThe teacher gave them enough time to explore this.

Example 2:

In the end of putting pieces of colored paper between the ball and the piece of plasticine, they
evidence thatWe camsee the piece of plasticine from the kall

3.2.3 Summary and Conclusions

| have seen an activity where the children could foster their curiosity about scientific facts,
where they question and they put hypotheses. In the end, they interpret the eviddrey do
scientific thinking. This activity is one of many where the children explore scientific facts about
the Solar System. They represent their ideas in various ways: dialogs in group, they draw
pictures where they may use their imagination; theiriosity is stimulated, they bring books
about the theme, they talk with their parents and make them questions about it. | have seen
drawings where they answer to the questiéidow Copernicus finds out that that is the Earth
that moves around the Sua®e have many interesting hypothese®#1e went on a rocket and

he saw the Earth movidgoHe searched in the wé&bdHe searched in his books in his big
librarye,X (See photos).
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.
. i
£4 3¢ho que @ Copérnico fol 30 espaco numa nave espacial, e viu que o Sol é que estava parado e que of planetas & que
fazem o movimento de transiagso. Depois tirou uma fotografia, ¢ quando voltou ao planeta Terra, mostrou a fotografias |
1003 4 gente.

Fig.3.2.6- Examples of works about Copernicu@Copernicus went in a spasauttle and saw
the Sun was@moving and the planets were moving. He took a picture and showed it to
everyone £

RQ2:Probing practice
What approaches are used in the teaching, learning and assessment of science and

mathematics in early years?

In this sclool, they give a particular importance to the science education in the early years. As

said before, they have a class with a science teacher every week where they discuss the
subjects. In this case, they have explored a theme emerged in a group conversatiween

the teacher and the children. The subjects are explored in many ways: with oral questions,

drawings, experiences (they have made an outside door experience to see the change of
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shadows throughout the day), activities like the one | withessetkr &f week of exploring a
subject, they have the explanation with the science teacher.

What role if any does creativity play in these?

In these activities, the children have time and opportunity to make questions and put
hypotheses, to make predictions @rthe teacher gives importance to the communication of
the children thoughts and believes. These children are used to start a conversation about a
subject even if they are not questioned about.

RQ3:Probing practice
In what ways do these approaches seek foster young childre@ learning, interest and
motivation in science and mathematicd?ow do teachers perceive their role in doing so?

This teacher is aware of the importance of creativity in the activities she creates. As said
before, she believes thahe child must build, with the teach@rhelp, his knowledge. And this
demands time, work and dedication.

These children are very motivated and interested in science facts. They go home and make
questions to his parents; they look in the web and in books.

33 Case3z0&I1 1T AT AA

3.3.1 Context

Where?  |Country Portugal

Setting name PT3

Location within setting |Primary School

Who? Year group/age ¢ 3rd. grade; 8 years old
(children) |children

Number of children |27

class

Who? Number of adults 1

(adults) Role of adults 1 teacher
Case teacher role Coordinator

When? 1 2 3 4
Dates of visits 29/01/2013| 15/02/2013| 21/02/2013| 04/03/2013
Times of visits 15:0017:00{ 14:0017:00| 16:00-17:00| 16:0017:00

a) School/setting

The CT (pseudonymgjtuated in a very large city in Portugal, located northeast in a town
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which play an important role at the development of the Portuguese territory , focused in
teaching the preschool, primary school, the 2nd and 3rd level of primary and basic education,
aged between three to fifteen year old in a total of 600 students.

It attracts families with Socieconomic advantage. There is a strong active parental
involvement.

The CT is an educational Catholic institution integrated covering four levels of education

- Preschool five / six classes;

- Primary school (1st level of basic sche@ight classes;
- 2nd level basic schoefour classes;

- 3rd level basic schoekix classes.

The normal working period is from Monday to Friday from 8am till 7.30pmudira)
extension. It also offers students a time specific prayer/reflection of 15 minutes before start
classes.

The time of each level of education is the segment as shown:

- Preschool: 09 arrl2pm | 14 pm-16.30 pm;

- Primary school: 08.45 ari2.10 pm | 4 pm-16.30 pm /17: 15 pm;

- 2nd and 3rd level: 08.45 anl6.30 pm (except the 9th grade, one day a week,
08:45am-17:15 pm).

The school calendar is officially defined in each school year, the Ministry of Education.

The CT offers outdoor spaces for recieatand sports, wooded areas and garden. It has
several spaces to service curricular activities and-cumicular:

All rooms are equipped with materials specific to the functioning of the various classes and
activity. Laboratories for the practice of expeental disciplines, the computer room, with
updated equipment and internet connection in network and wireless access in classrooms.

Regarding audiovisual, the College is equipped with televisions, videos, slide projectors,
overhead projectors, multimedigrojectors, DVD and CD players and laptop computers.

b) Teacher (using the interview)

The teacher for the episodes detailed below was Florence (pseudonym). Florence holds a
graduation in early years education in a Public Higher Education Institution. ThetyMonh
education recognizes the degree to apply for a teaching position in early years education. She
has worked for over twenty seven years and as such has known many of the children of the CT
and their parents sice the children were infantsThis has reant that she has built strong
relationships withthe families and the childrenShe draws on this deep and extensive
knowledge of the children, along with her deyrday observations, to inform her everyday
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practice.

Teacher during the interview showedlot of enthusiasm related to her profession. Reported
usual recourse to a wide variety of materials, innovating daily and using various sources,
reiterated that the planning is done weekly at this school. The planning of these classes always
takes accont of the interaction between all disciplines (mathematics, science and Portuguese
language). Reported that, the basis of her work with students, of these ages, is guided by the
closeness and affection, honesty and dialogue with students. Regardingvitiedbelieves

that this is part of her job, looking for activities and challenges that encourage students.
Further considers that encourage activity in science and maths is a way to stimulate students'
interest and enthusiasm students to these disciplines

As teacher referred in the interviewkt L o+ aS YeaStF 2y (GKS @SN Of 24
with students, | think it is very important because we can have very good students but if not we
give motivating and rewarding work eventually lose motieatand end up disrupting the work

of others. Seeking motivated, diversify the issue of closeness and affection, also try to have a
relationship of transparency and honesty, let students talk a lot and reflect on the challenges
and problems and what | meai# that the conclusion reached allows us to learn something for
the real life. The mathematical challenges teach us to be patient, to reflect, to not give up, help
concentration, and seeking to do this in any of the areas, almost like a moral lessadakenat

into your life, because | think fundamentally, not only the intellect, but also the formation of
affects and values. Because the society we're in is also a bit complicated and if we think only in
intelligence and not think about the heart, we stay pdary to take the class to a develop of
O2YLX SGS KdzYly o6SAy3az +a I gK2f Soé

¢) Classroom (age children)

The class has twenty seven students (seventeen boys and ten girls), with average age of 8
years old. Students are mainly from the city of Braga, except one student that is from Brazil.

There are no students with learning disabilities, and the class ysheterogeneous in terms of
school results/grades.

The classroom space and organization:
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3.3.2 Episodes

Each of these will be presented separately drawing on the data in the episode data in the
appendix and making a narrative episode that uses data and analyses the data to make an
argument about the synergies between science and maths and creativity.

a) Wolf, sheep and cabbage

The aim of the problem is to move the wolf, sheep and cabbage to the opposite shore of the
river. It gets more difficult though because when the man is not around the wolf will eat the
sheep, the sheep will also do the same when alorth e cabbage.

Science/Mattematics

Students must have knowledge of food chain. They have to know Maths contents, as
combinatorialchave to make combinations (groups) between the objects (animals) involved,
regarding food chain relationships; and prablesolvingg analysing possibilities and predict if
there is more than one solution.

There were a number of different areas of learning that the students were developing during
the lessong both scientific and nosscientific, like: develop read and integb the problem;
identify the rules and constraints; predict /anticipate results based on constraints; consider
each part by itself (wolf, sheep, kale) and relate it with the other; using the process of trial and
error; discover the possibilities and imsisilities; share and justify inferences; interact within

The project CREATIVE LITTLE SCIENTISTS has received funding from the European Union
Seventh Framework Programme (FP7/2007-2013) under grant agreement n° 289081. Page37of 79

SEVENTH FRAMEWORK
PROGRAMME



-V .
e it X

€1 = Q¢

% F-M M % ﬁm?> D4.3: Country Report (7 of 9) on in-depth field work in Portugal

the group and between groups.

Creativity

Mathematical creativity, as defined In the conceptual framework, is present in the resolution

of the problem/approaches by the students, and evidentinefipieA 2y a f A1SY d¢KS &K
32 FTANRG 0SOlFdzasS (GKS ¢2tF R2SayQd SrHdG GKS Ol ¢
alternative ideas and strategies as an individual or community; in the exchanges below we also

see how the children reason critically beten these ideas and strategies.

/| KATR wY GaAF ¢S G221 (GKS aKSSLI FANRGE GKSyYy GKS

/| KAER wY a2 ¢S KIFI@S G2 tSG GKS aKSSLI YR O0NRY:
/| KAt R wY aAF ¢S G221 (GKS Orbwd IBKIYLIEFANRG LI I OF
Students were exploring and discussing the several hypotheses to solve the problem situation,

and the relations between the actions they could take and the implications.

/| KAfTR DY GCANBG ¢
GKS aKSSLI 6101 Iy

S GF1S (KS aKks#pedhénQdlBkea s GKSYyY
R G1F11S GKS ¢g2fF I ONRaaszx GKSy
The child leads to the solving of the problem, and made his explanation with the paper (boat,

wolf, sheep, cabbage).

I KAETR [!'Y 62 AdK (K *osolve &grdbién iiedhave © maké reltiphghid G K I
08G6S8SSy 6KIG 68 INB dlylfeary3éo

The whole class reach the conclusion and solve the problem presented in the beginning, and
they verify it in the computer simulation. Based on this, we may consider thatiests
develop science skills like, predicting, observing, analysing and describing, alongside the
scientific or mathematical creativity of generating alternative ideas and strategies and
reasoning critically between them.

Suggesting a potential way toxtend the activity or to provide a solution to the
problem/question also shows everyday creativity, also defined in the Conceptual Framework
for CLS, in other words engaging in purposive activity generating original and valuable
outcomes.
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Fig3.3.1.1- Teacher presenting activity an Fig3.3.1.2 ¢ Teacher questioning children.
support materials.

Fig3.3.1.3- Children collaborative nature.  Fig3.3.1.4- Children testing.

Fig3.31.5 Children  verifying,  usin
computer.

b) Buttons episode

The aim of the problem is to transform the pattern of a triangle formed by buttons in pattern
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