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From their earliest days, babies and young children begin to understand the forces and phenomena
that shape their world simply by exploring their environment. They encounter physical forces like
friction that stops a trolley pushed across the grass, biological changes such as buds appearing on
tree branches, and chemical transformations, such as bread dough rising in the oven. Their senses are
engaged by the warmth of the sun, the smell of pine forests after rain, and the sound of a passing
train. Though they don't yet label these experiences as “science” or “physics,” children observe, test,
hypothesise, play, and develop their own understanding of the world.

Early Childhood Education and Care (ECEC) centres, alongside the home environment, are ideal places
for these discoveries, where they interact with the world and with each other. During the three-year
European STEAMworks project, we explored how educators can support children aged o-3 years by
observing their explorations through "STEAM glasses.” These glasses provide new perspectives on
children’s learning, fostering a deeper understanding of their developmental journey.

STEAM comes from the acronym STEM, for Science, Technology, Engineering and Mathematics to
which anAis added for Arts. It reflects an integrated and holistic perspective on approaching sciences,
learning, beauty and wonder. By observing children’s exploration through STEAM glasses, educators
can enhance their understanding and spark new ideas for supporting children’s growth. In the
STEAMworks project, we experimented with an observation method based on “STEAM verbs”, for
example to push, to mix, or to stick, that describe how children interact with their environment. What
else can they push or mix? What else can stick? These verbs became a thread for the educators for
providing children with new materials, spaces, and opportunities to experiment, fostering both their
conceptual and language development. Most importantly, we saw how these verbs ignite the sense
of wonder in their eyes and invite them to be curious to discover further. They became ‘playmates’ for
the children.

While all ECEC partners already followed a high-quality educare pedagogy, the STEAM approach
surprised educators by deepening even furthertheir reflections on children’s development and enhancing
their creativity and professional growth. This guide was created to share the insights we gained on this
transformative journey and encourage other ECEC centres across Europe to explore this approach.

This guide also addresses questions we encountered during our three-year journey, especially during
our first insecure steps: can a STEAM approach really fit with the developmental trajectory of really
young children? What role do educators play in supporting children’s exploration? How can educators
remain within the delicate yet powerful area that Vygotsky called the “zone of proximal development”
(Vygotsky, 1978)? How can educators sustain their own sense of wonder while fostering it in children?
How to include parents in that journey?



The implementation guide is structured in three parts.

Part A presents the framework and rationale behind the STEAM approach and a theoretical reference for
par B and C.

OBJECTIVES

o To propose a definition of a STEAM approach for young children (o-3 years).

o To explain how to integrate into an educare pedagogy, in partnership with their families and with
the community.

o To highlight some critical questions and reflections for implementation.

Part B is a pedagogical booklet containing inspirational stories combined with guidelines for the
professional development of ECEC teams.

OBJECTIVES

o To suggest pathways to start exploring a STEAM approach in an ECEC setting.

o To provide professionals with inspiration to incorporate STEAM into their existing pedagogical
approach and their daily practices.

o To share real-life experiences, in an easy-to read short articles format that can be used as a
pedagogical tool to initiate reflection and exchanges.

Part C offers a visual lexicon of different STEAM verbs we worked with during our project

OBJECTIVES

o Toillustrate this STEAM approach for young children with concrete examples: 25 verbs, illustrated
with photos and anecdotes, creating inspirational narratives filled with wonder, marveling, as well
as discovery and learning.

o Show how these STEAM verbs can spark inspiration for educators, children, parents, and
communities.

For who is this guide?

This guide is primarily meant for teachers, educators, childcare workers, coaches, team coordinators,
directors, trainers and other practitioners or professionals working with young children*. The guide
is also useful for supporting the broader educational community and local stakeholders connected
to ECEC partners, as it explains the rationale behind this approach and how it can enhance existing
pedagogical frameworks in ECEC across different European contexts.

It is not a “recipe” but a source of inspiration, meant to be adapted to specific contexts. Our enriching
journey through the STEAMworks project has shown us that it can inspire other ECEC organisations to
embark on their own path.

*Within our consortium of four countries (Italy, Portugal, Sweden and the Flemish community of Belgium), with different
ECEC systems, we didn't succeed to find an inclusive term to define all professionals working with young children. In our
guide, we mostly used ‘educators’. However, occurrence of ‘teachers’, ‘childcare workers’ may also appear.



A guide to implement a STEAM X

approach within an educare GE AN
pedagogy for young children "2 UOrKs

PART A

STEAM works if...
A framework to bring STEAM into ECEC practice
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1. Introduction

Louka is pushing a green trolley with wheels in the garden. He goes across the large flagstones by the door.
The trolley rolls smoothly. Then he enters the grass section. We can see in his face that he is surprised. He
continues his push, but the trolley just stops! Louka and the trolley have just encountered ‘Friction’.

Louka tries to push a little harder. It works! The trolley bumps along a meter or two and then suddenly stops
again. Louka lifts his head and sees that Mary has just decided to sit in it! He can push the trolley through the
bumpy grass, but not with Mary in it. They just encountered ‘Weight'.

By chance, Isabel is not far and sees that Louka needs help. Isabel is strong and with Louka pushing and Isa-
bel pulling, the trolley-with-Mary-in-it goes on for two metres and then stops again. They arrive at the little
hill in the centre of the garden and the trolley won’t go up. They have just encountered ‘Gravity’.

Mary decides to step out of the trolley, and the three of them leave the trolley there, climb the little hill and
run their way down on the other side, laughing, until they fall in the arms of Jasmine, their educator. She’s
been observing the children all along. How they pushed, how they pulled. What they experienced. She is al-
ready thinking about what else they can push and pull, on which surface, to continue their experimentation
and discovery of those phenomena.

She took some photos of Louka, Isabel and Mary and exposed them on the wall. The father of Mary started
to laugh when he saw the pictures: "That is typically Mary, he says, she always wants us to carry her!”.

Is that STEAM? What is exactly STEAM? Can STEAM really be introduced with really young children,
as young as o to 3 years old? How can | do that, as an ECEC educator, if | don't know that much about
science?
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1.1 Objectives of the framework

Within the STEAMworks project (see Box 1), partners from four ECEC organisations explored those
questions —and more! Their initial learning questions were, more exactly:

o Howto engage in a STEAM approach in a way that enriches our work as ECEC educators?

o How can a STEAM approach enhance our current pedagogy for young children (under 6 years
old) and mostly very young children (the focus within this project was on children from o to 3
years old)?

o How canit help us nourish the natural wonder children have for their surrounding world and
deepen their understanding and curiosity?

Many ECEC organisations may have heard about STEAM and might be interested and curious in
incorporating STEAM projects or approach into their practice. To guide them into that exploration, we
wanted to share with them in this first part of the implementation guide, a framework on how to bring
STEAM into ECEC practice, within an educare pedagogy for young children. We shared our insights and
thoughts on how to navigate with a critical and reflective lens the numerous ideas about what STEAM
must or should be in ECEC. We proposed guidelines to implement such an approach into ECEC practice,
which had enormous potential to enhance the quality of both emotional and educational support
proposed to children in ECEC.

Exploring a STEAM approach for young children, especially while maintaining a critical look, may also
bring insecurity and challenges for ECEC professionals, who do not always know where and how to
begin, and who may not feel comfortable with — or even interested in - scientific concepts and theory.
There are also very little research and examples concerning how to implement such an approach with
very young children, from o to 3 years old, as research draws more on older children.

This guide was therefore developed to act as a companion to unfold the potentialities of a STEAM
approach in ECEC with young children. In our project we experienced that, beyond the ‘buzz’ word,
‘STEAM’ does have a huge potential to enthuse teams into reviewing their practices, to trigger
innovation, to valorise the role of ECEC educators.

We try to provide a guided pathway into the emerging field of STEAM in ECEC with a focus on very
young children and their families. We propose some building blocks for this exploration, so it can nurture
enthusiasm and innovative practices — which sure can arise, as we experienced in our STEAMworks
project — while avoiding potential pitfalls!

STEAMworks | Part A - STEAM works if... | A framework to bring STEAM into ECEC practice [ 7



BOX 1
The Erasmus+ project STEAMworks

From 2023 to 2026, partners from four countries, Belgium, Sweden, Italy and Portugal created a consor-
tium to develop the STEAMworks project (See box 1).

They started their journey from an approach developed by the Municipality of Pited, the partner from
Sweden, which proposes to refine observation of children’s exploration with STEAM glasses, by using
action verbs. This approach is described in detail in this document, as well as how it evolved through the
project, and how it has been contextualised by each partner.

The richness of international projects is in how those multilateral encounters bring new ideas and insights,
to be able to understand an approach more deeply, and to identify the active ingredients that allow a
better implementation in different contexts. For example, we enriched the initial STEAM approach with
the ‘playcircle’ methodology (see Box 5) already used Elmer, the partner from Belgium, who invites ECEC
educators to go deeper and deeper in one topic with the children. We got inspired by the sensibility to
aesthetics, arts and design brought by OSMOPE, our Portuguese partner. We discussed further about our
partnership with parents in this STEAM approach, and about the place of technology, through insights
from the Municipality of Ravenna, an Italian partner. All together, we followed a discovery journey during
almost three years, learning a lot on our way and expanding our initial vision.

The STEAMworks consortium - ECEC partners:

o From Sweden: The municipality of Pitea is a provider of ECEC services on the municipal territory.
In Sweden, who has an integrated ECEC system, services for children from o to 6 years old are
offered in schools. In this project, the focus stayed on younger children from o to 3 years old.

o From Italy: The municipality of Ravenna is also a provider of ECEC services on their municipal
territory. The ECEC system in Italy became integrated in the past years, and both services for
children from o to 3 years old and 3-6 years are now organised as a whole, with a unique curriculum,
sometimes in the same physical settings, but sometimes still in apart location.

o From Portugal: OSMOPE, in Porto, is an independent non-profit school offering services to
children from o to 12 years old. They are an organisation with a long history of involvement within
the local educative community and had made a reputation as an innovative educational hub.

o From Belgium: Elmer, in Brussels, is a non-profit child centre organisation, with currently four
locations in the city. They welcome children and their families within an inclusive approach.

Coordination and scientific partners:

o SERN: network organisation, based in Italy, who strengthens partnerships between organisations
from Sweden and Italy. They extended the collaboration by putting together that consortium and
assured the administrative and logistic coordination of the project.

o VBIJK: expertise centre based in Belgium and specialised in innovation in ECEC, working from
a right-based and social vision on pedagogy, at the junction between practices, research and
policy. They have expertise in action research, at the local and European level, and participated
to numerous EU projects and publications. VBJK assures the scientific coordination and

documentation of the whole project.

The consortium also worked closely with prof. Sofie Areljung, from the University of Umed, whose work
on STEAM for young children inspired this conceptual framework. She took a role as a mentor and expert
through the project.
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1.2 Enhancing an existing educare pedagogy

In the whole project and in this framework, we first start from the idea that it is crucial to introduce
new pedagogical approaches with respect and consideration for the existing pedagogical orientations in
ECEC. That means that is important to not completely replace a pedagogical approach with a new one,
but rather to think how new ideas can contribute to enriching the existing vision, values and practices.
As such, the new introduced approach should be critically reviewed by ECEC teams to ensure it doesn’t
deter them from what they want to achieve. Therefore, we speak in this framework about adding
‘STEAM-glasses’ on an existing pedagogy for young children.

We also noticed that all partner organisations were working from a pedagogy embedded in an educare?
perspective (see Box 2 for a definition of educare perspective). It was not necessary in our project to
discuss and negotiate about the values, vision and right-based foundations of the approach. However,
we notice how important it was to ensure that this vision was shared, that the fundamental quality of
educare practice is high and that this educare perspective stayed at the centre of an exploration of an
innovative such as a STEAM approach.

BOX 2

Educare perspective

Traditionally, the ECEC system tended to separate the concept of ‘care’ and ‘education’, which brought
those concepts under a common perspective often called ‘educare’ (Van Laere & Vandenbroek, 2017).

Educare is a holistic way of working with children, in which well-being, learning and playing are seen as
inseparable and equally important (Brostrom, 2006; Jensen, 2018; Hayes, 2008; Noddings, 2005; Van der
Mespel et al., 2020). It is more than the ‘simple assurance that children feel emotionally and physically
well within the ECEC setting. It also represents belonging and creating an inclusive environment for a
diversity of children’ (Van der Mespel et al., 2020, 14). Educare concerns addressing the needs of children
as well as their rights in a holistic way (Van Laere, Vandenbroeck, 2016; Sharmahd, Boudry, 2021).

In the last years, the concept of educare gained more and more attention in the international debate
about ECEC (Early Childhood Education and Care). Also the Council Recommendation for High-Quality
Early Childhood Education and Care systems and its European Quality Framework (Council of the
European Union, 2019) underline its importance, by focusing on how ECEC quality should be linked to a
holistic approach in which education and care are intertwined. However, at the European level, there is
a general trend to treat children as ‘academic learners’ at younger ages. This means that, very often, a
hierarchy between care and education exists, in line with the concept of ‘schoolification’ (Moss, 2013).

Adopting an educare perspective involves creating environments for children, families and local
communities where care, play and learning are inextricably linked. In concrete terms, this means that
physical care activities such as eating, drinking, going to the toilet, etc. are essentially educational.
Supporting cognitive, social, motor and artistic learning processes also requires a caring attitude from
the professionals in a caring environment. In short, learning is care and care is learning.

2Educare is a concept commonly used in ECEC litterature, whose meaning is explained in Box 2. It was created by the
contraction of the English terms education and care. Be careful not to confuse it with the Latin term educare, which only
refers to the concept education.
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For children in socially vulnerable situations, children with specific support needs, multilingual children
who are learning a new language in the educational context, and the youngest babies and toddlers, a
safe and caring space as a base for future development is even more important. This allows them to
experiment with new skills, for example, language, at their own pace, receive rich input with respect for
their diversity, and with an eye for their different initial skills and for the well-being and engagement.
Building a powerful, rich environment in ECEC at all times throughout a child’s day is also essential.
Research shows that during care moments, transition periods and free play, there is a lot of potential
that could be exploited much more effectively. However, this is not solely the individual responsibility
of the ECEC educator. It requires a competent team approach in which critical reflection, experiential
expertise, knowledge acquisition and co-construction with parents are used to create an educare
environment.

]
|

~
i
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2. Towards a definition of a STEAM approach for
young children

In educational and scientific literature, even for higher educational level, there is no consensus on a
definition of STEAM, nor STEM. Some key elements are however recurrent: an approach that promotes
the integration of different disciplines and sustains transversal problem-solving skills and knowledge,
applicable with real-world problems or situations.

In ECEC, such an approach can also be linked with ‘inquiry-based pedagogy’, ‘child-centred pedagogy’
or ‘emerging pedagogy’, which draw on similar principles without having to use the label ‘STEAM'.
What is then STEAM in ECEC? We want to propose in this guide a definition of a STEAM approach that
strengthens the pedagogy for young children and helps strive towards high-quality practices for children
and families.

2.1 Where does the acronym STEAM come from

S for Science, T for technology, E for engineering, M for mathematics. STEM. To which an A is added
for Arts. STEAM. STEAM is a trendy term in the education world nowadays. Experts and practitioners
who are promoting this approach mention a lot of promises: STEAM education may provide a way
to engage children in solving complex problems they will encounter in our 21st century world. This
approach nurtures their curiosity by supporting them in learning to think critically and to design and
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create new solutions, through communication, collaboration and integration of different discipline-
based knowledge. The STEAM acronym was initially created in reaction to a tendency in the world
of education to compartmentalise these aspects into different school subjects, presented in isolation
to children. In contrast, a STEAM approach seeks to address learning in a more holistic way, without
segmenting the understanding of the world.

2.2 A child-oriented vision on STEAMM

As a consortium, we first tried to define STEAM, especially when working with young children. We
quickly noticed there is not much scientific literature about STEAM with children from o to 3 years old.
ECEC STEAM research, books and articles focus mostly on older children, from 3 to 5 years old. Even
then, it draws mostly on research and frameworks emerging from primary and higher education. As
such, there can be tensions when translating such STEAM approaches for young children, but also
potentialities to gain new insights.

Mostly, when talking about STEAM, two visions can be found in the ECEC field:

o The first one is linked to enhancing the curiosity of children in order to support their holistic
development. This approach can also create different and new ways for children to explore and
interact with their environment, contributing to their gradual understanding of their world and the
forces and phenomena that shape their environment. Furthermore, it offers new opportunities to
explore pedagogical practices in ECEC, to enrich what is already done to nurture children’s wonder
about their world and deepen their understanding. As some STEAM experts say: young children are
curious, inclined to explore, and eager to understand and make sense of their world; it is a perfect
match with STEAM.

o The second one interprets STEAM as a very structured, adult-directed approach, sometimes
reduced to the use of technologies or tools (an app on a tablet, a robot for children, a construction
game sampled with the letters ‘STEM' etc.). As such, 'STEAM' can be proposed as a one-shot
‘experiment’ proposed to a group of children. Some professionals may also seek to (re)segment the
STEAM ‘letters’ and address, for example, Science and Arts inisolation from each other (e.g. making
a drawing about an ‘experiment’ they just experience, which is far from a holistic educational view.
It may even reinforce the schoolification of the ECEC period.3

The current project and framework embrace the first STEAM definition, while trying to avoid the poten-
tial ‘pitfalls’ of the second one.

2.3 Learning from the younger ones

Our focus on the early ECEC period (0-3 years) already allowed us to avoid some of this schoolification
pressure, as it may at least be less governed by the school’s standards than the later ECEC period (3-5
years). This allowed to give more space for free exploration, free play, in an adapted and flexible pace,

3By schoolification, we mean the tendency to treat young children as ‘academic learners’ from the early age. This vision
puts greater attention to the cognitive development of children, and overlooks other development areas (e.g. emotional,
relational, motoric...). Children are mainly seen for what they can become in the future, instead of focusing on the present.
This hinders a holistic educare approach to the early years (and further on) and a focus on children as valuable people in
the here and now".
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which creates contexts to observe and reflect on how and what are children learning in their exploration,
how they translate it into play, and on which role(s) can the adults take.

Focusing on the younger children also allowed to explore other aspects:

o We kept central, within an educare perspective, the importance of emotional support for young
children, from which the educational aspects have to emerge. It allowed professionals to better
understand how to support the foundations for learning for young children, without needing to
have an academic approach to learning, and without neglecting the uttermost importance of
children’s well-being and engagement.

o With older children, the role of verbalisations, explanations, questions are central.Younger children
force us to reflect on other dimensions that also play an important mediating role in children’s
STEAM exploration. Young children discover their environment and unfold patterns by exploring
with their body and their senses, by interacting with materials, but also with other children and
adults.

o We often hear that children are natural STEAM scientists: they observe, explore, classify, question,
doubt, try, and try again..., etc. But the image of what is a ‘perfect’ STEAM active explorer can
sometimes be stereotypical, while there are also different potential ‘natural’ ways for a child to
explore his/her environment. Observing young children brought us new insights about it and
allowed us to value different profiles in children in their ways of discovering their world and learning
about it.

o ECEC services for young children are mostly embedded in a holistic perspective of development,
which is not discipline-based. This may allow avoiding a continuous debate in STEAM education
about which discipline should be included and how disciplines should be merging in order to talk
about STEAM.

Having a more intentional framework for STEAM with young children helped us develop concrete tools
to observe and support children, in order to move beyond the idea that ‘STEAM is everywhere'. This
idea can lead to a more passive comprehension where one just lets children freely explore. Instead, we
can acknowledge that if there is a ‘potential’ for STEAM everywhere, it is necessary, as accompanying
adults, to learn how to use concrete strategies to unravel it.

It brought us to 'STEAM glasses’ help to interpret in a more complex way the intrinsic learning and
discovering competence of young children, and to support them with higher-level questions, opportu-
nities and language, to better unfold what is going on in the world in which they grow.
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3. Observing through STEAM-glasses

We start from the assumption that all children constantly explore their environment — although it
may be in different ways — with their body and their senses. They constantly interact with materials,
with forces (e.g. gravity, friction, etc..), with phenomena (e.g. reflection, growth of a plant, sound,
etc...), as well as with peers and adults in their surroundings. They collect a variety of experiences and
sensations that teaches them how their surrounding world works. How we, as adults, observe their
exploration influence how we react to it, which impulse or feedback do you give to children, in which
direction we help them to shape their further discoveries.

For example, when two children are stacking blocks, what is at that moment shaping their exploration
and experience? At first, we all see the same: they play with blocks. We may notice the colours of the
blocks, their shape. We may make hypotheses about what children are building: a tower? A castle? A
wall? But we can also notice of each one feels first the weight of each block. How they struggle to lift
them, higher and higher. They lift. They have to play with gravity to get them on top of the stack, every
time with more effort. They stack. They adjust sometime one block, so it doesn't fall. They balance.
We can also see how they look at each other, find atempo in alternating turns to add a bloc. They build.
Itis a perfect STEAM activity. As educators involved in a STEAM approach, our role is not necessary to
create such STEAM activity, but to see the potential of spontaneous exploration of children to evolve
into discovery. To unfold this STEAM -potential, an educator may start to reflect: what else can they
lift? What else can they stack? What else can they balance of what else can they build?
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For very young children using a STEAM approach is therefore mostly about learning to observe them
and their own experiences with a new perspective. That is why we use the metaphor of STEAM-
glasses.

Figure 1. STEAM-glasses
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By observing children thought those STEAM-glasses, educators can notice different aspects of their
play and exploration, which lead them to understand it with a different perspective and bring new
ideas to enrich it.

We define those STEAM-glasses through three components:

o A STEAM-lens, to observe children’s exploration. What amazed them today? We direct our gaze
on new elements, we propose action verbs method, a very easy and approachable way to slightly
modify what we see when we observe children and how we can gain new insights from it.

o A STEAM-filter, to interpret what children do. Which phenomenon are they playing with? In their
experimentation, which ‘working theories’ are they developing? After each action verbs, there are
scientific laws secretly at play. Getting a glimpse of it can orient our work as educators, alimenting
also our own curiosity and wonder.

o A STEAM-focus to explore new paths to deepen children’s exploration. The action verbs chosen
to describe what children are helping educators to choose a focus from our observation and
interpretation, a red thread guide this exploration.

STEAM-glasses can become an additional tool educators have in their pedagogical backpack.

3.1 Una lente STEAM per osservare |'esplorazione dei bambini

STEAM glasses propose a new lens to observe children’s interactions with their world from a holistic way.
Instead of isolating skills (e.g. fine or gross motricity), development areas (e.g. language development),
activities (e.g. playing with blocks) or disciplines (e.g. mathematics), a STEAM-lens should help focus on
what is happening between children and their environment in the here and now, in a holistic way.

At the beginning of the STEAMworks project, the partners started experimenting with an action-verb
method, which has already been tested by the Swedish partners. We thought the three-year project may
lead us to discover many other methods that can be used as STEAM-lens. But instead, this ‘verbs’ lens
proved so powerful in guiding our observation, but as well so simple and easy to understand for everyone,

STEAMworks | Part A - STEAM works if... | A framework to bring STEAM into ECEC practice [ 15



that we stick with this method for the whole project. We refined and deepened our use of it and were
amazed to notice and it positively impacted the pedagogical approach of the educators.

“Before, | would have said that the children were interested in music instruments, explained Nathalie, an
educator. Now, | also looked at how they produce the sound, by describing it with action verbs: knock,
blow, shake, rub. It led us way beyond music instruments, into the universe of sounds. When a parent
asked me last week: what are you doing as activities at the moment, | answered: at this moment, we are
‘rubbing’, and in the other group they are mixing and kneading.”

The action verbs method is an observation method that emerged from the work of a STEAM
researcher from University of Ume3d, in Sweden (Areljung, 2020). A couple of years ago, Sofie Areljung
was coordinating a multidisciplinary learning community to bring science teachers together with ECEC
educators to search for common ground in their practices. They noticed that a way to comprehend
how children were learning about scientific phenomena was to focus on ‘events’ that were occurring in
interaction between the children and their environment, instead of the activity itself.

For example, when children go outside for a ‘snow sliding activity’, there is a lot more occurring: climbing
the snow hill, looking for balance while holding the sleigh with one hand, sliding. They started identifying
those ‘events’ by using‘action verbs’to describe them. Inthat example, they identify: to climb, to balance,
to slide. They were amazed how using ‘verbs’ as an observation tool really helped them to get a better
glimpse of what children were engaged in. It also brought to light how children ‘interact’ with their world
and shape their understating of it. Most of the action verbs they gathered then could be linked to some
physics phenomena or forces. For example, climbing implicated gravity, pushing plays with friction,
rotating underlies centrifugal force, etc... Action verbs them become an open door towards complex
science phenomena, without having at first to understating everything about those phenomena.

As Sofie Areljung and her team did, the ECEC educators involved in the STEAMworks project started
by collecting by listing verbs they observed. They first gathered everything they saw and can describe.
We tried to maintain first the focus on action verbs, which involve energy, movement and forces, such
as to roll, spin, rotate, swing, and bounce. (We let apart those verbs describe more intangible cognitive
processes like dreaming, playing). Those action verbs can mostly be linked to physics phenomena.

However, in our verbs collection, they educators rapidly decided to include also verbs that relate to
transformations in the environment. We added in our verbs collection verbs that change how objects
or substances are related to one another or that change their state of function (for example, to align, to
gather, to separate, tofill, to paste, etc.). We also added verbs that change the physical structure of some
objects (to cut, to rip, to twist) or that change the properties and constitution of various substances,
exploring chemistry. Examples of such verbs are to mix, to melt, to freeze, and to rust. Finally, we added
some verbs related to what children perceived with their sense: verbs related to what children hear,
to sounds (to clink, to resonate, etc.), to what they see, to optical phenomena (to light, to shadow, to
colour, to reflect, etc.) and to smells, flavours and textures (to feel, to taste, etc.).

Our initial verb ‘collection’ evolved in a STEAM-lexicon, which can guide the use of that method (see

Part C of this guide). We propose different examples of the verbs the gathered by observing children. The
number of verbs can be endless, but which verbs we chose to explore further, in all those verbs that are
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first gathered, may not that important, as long as it trigger children’s wonder and engagement, and our
own pedagogical creativity as educators. For example, we were amazed at how many verbs can describe
sounds (e.g. to ring, to clang, to tinkle, to clink, to jingle to tintinnabulate, etc.) and how this brought us
to think about different ways to produce sounds with diverse materials and gestures.

When educators start ‘collecting’ verbs through their observation, they immediately started to interpret
children’s exploration in other ways (a new filter!), they started seeing new opportunities, with those
verbs as red thread, to enrich children’s exploration in new ways (a new focus!). For example, what else
can they ‘climb’? What else can they ‘mix'?

During the STEAMworks journey, the different partners gradually comprehended the meaning and use
of those verbs, as described in Box 2.

BOX 3
Looking for ‘verbs’ during the STEAMworks project

The STEAMworks project started with a coordination meeting with representatives of all partner
organisations, where we were first exposed to that new idea of observing children’s exploration by the
means of ‘verbs’. It was a strange idea for most of us, and we initially didn’t know where it would lead. We
went back to each of our context after this meeting with a first exercise: collecting as many verbs as we
could from observing children, trying to understand the possible pedagogical use of this tool. After a few
weeks, we met up again for the official take off of the project, during a training week, with the coordination
team, but also with different educatorsfteachers/coaches from each organisation. They presented their first
‘collection’ of verbs, with pedagogical documentation. We could already see at that moment how it has
enriched their reflection and stimulated their creativity.

One educator from Elmer, in Belgium, described how the children used different forms to create a shadow.

In Pited, children decided to bring snow inside... to melt became the centre of their curiosity. A teacher from
Ravennag, in Italy, observed how children explored balance on wooden logs in the courtyard. They played
with how those logs were disposed, organised. They took pictures of how the children looked at each other,
trying to reproduce their movements. In Osmope, in Portugal, children pulled and pushed different objects
to make them roll! They continue for days, inside and outside!

During this first phase, educators normally first do a brainstorm about all the verbs they can name when
observing children. It is at first not easy to do it ‘live’. As such, documenting with pictures and short films
allows the educators, individually, with a coach, or with their team, to take reflection moments afterwards
to make that exercise. Then their initial brainstorm, they try to choose one verb that is prominent in what
they observe, that really captures where children’s interest, wonder, attention is and that also triggers their
own curiosity and creativity. That ‘verb’ became their red thread for proposing new triggers, variations in
material and spaces, opportunities to explore more.

In the second phase of the project, educators mostly explored how far variations on one verb can lead them.
They haven't discussed that much about scientific phenomena at this point. They were understating that
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BOX 3 (follow)

is was not necessary to have that much scientific knowledge about science to start that journey. But using
the verbs, which was accessible for everyone, in place of naming scientific phenomena, STEAM become
suddenly very accessible —and attractive — for everyone.

A nice example comes from Elmer, in Brussels, where a group of 4 educators decides to use the STEAM-
glasses to organise summer activities for the older children (2 %2-3 years old). They took the first days of the
summer to observe what seemed to inspire children. Because the weather was warm, the children were
playing a lot with water, which, when mixed with soap, creates foam. But the ‘spark’ to start the journey
came when the children started to blow the foam away. ‘To blow’ became their first ‘verb’. They started
to experiment with different ‘blowing’ things: bubbles, plums, flutes, leaves, ... They did ‘blowing’ sprint
races with different materials. They searched the whole building for new ways to produce wind. After the
first week, the educators were expecting to choose a new verb to explore something different the next
week. They were able to find other verbs to describe what the children were doing: to mix, to foam, to run,
to slide... but it seemed that the centre of their interest stayed in blowing. So, they kept ‘to blow’ as their
main focus for the second week, and the third week. At the end, ‘to blow’ filled their whole summer with
rich experiences. And through everything children experienced, their intuitive comprehension of ‘to blow’
gained in depth of what it implicates to blow, to produce wind, how it can be done, how one can produce a
soft blow of a strong blow, etc.

When partners met at the end of the second year of the project, their experience with the action verbs
method, their refined observations of children’s exploration and where it led them to allow them to
reflect and discuss further about those underlying phenomena and to start to grasp explanation about the
development of ‘working theory in children (see Box 3 for further explanation), which were concepts that
seemed far from their reality at first.

Because of its simplicity and impact, this observation lens, through the action verb method stayed
central in our three-year project. It appeared to give the ECEC educators a very concrete and accessible
tool that helps them guide their first steps into an initially abstract STEAM approach.

The action verbs also have positive side effects. First, even if this observation method is not originally
developed as a language development tool, we noticed that it does enhance language-supporting
practices, butgivingaccesstorichvocabulary, deeper conceptdevelopment, strongersentence structure
in the language model proposed to the children (See article ‘'STEAM-verbs as languages playmate’ in
part B of this guide). Second, verbs directly relate to children gross and fine motor development. They
experiment how their own body impact the environment around them and create differences forces
that influence their environment. They learn to coordination and create motor patterns to refine those
effects. Finally, it also resonates with other observation approach for young children (for example, see
works from Fontaine, 2016), that states that more concrete and objective observations of the children,
with verbs, action, description of what really happens, lead to stronger pedagogical planning and
adaptation of the support to the children. Fontaine (2016) also explained that when reporting such really
concrete observation to parents, it allows them to form more concrete images of what their children
have been doing (for example instead of “Antony played with the cars today”, we can describe that
“Antony drove the cars down the slope today”).
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Is that action verb method the only possible lens to use with a STEAM-glasses? We do believe there are
other possible ways to observe children that can be a doorway to STEAM. They can still be discovered
and explored. But we are convinced that this action verb lens is a very promising one to implementin an
ECEC setting, as an extra observation tool for educators.

Reflection questions to guide observation through STEAM-glasses ) )
r ‘411

What amazed the children today?

Look with open eyes:

o) What captured the children’s curiosity, wonder, intense engagement or sense of surprise?

o Which action verbs can | use to describe this (e.qg. sliding, stacking, comparing, lifting, balancing,
sorting, testing) (see Lexicon on Part C for inspiration)?

o What were the children exploring, testing, or returning to repeatedly?

o) What questions did the children voice? What intrigued or puzzled them? (You can write it down!)

o Where did | see signs of deep concentration, engagement joy, persistence, or experimentation?

How can | prolong this moment of discovery?
o Canlenrich it with questions, extra materials or by giving them time and space to continue
exploring?
o Which words and phrases can | use in parallel talk to support their language development?

3.2 A STEAM-filter to interpret what has been observed

From the action-verb lens, the STEAM glasses also propose a filter to interpret what is happening in
those here and now moments, in the interaction between children and their world.

From the verbs, the educator may try to identify and name the invisible forces at play.

In the previous example with the blocks, from to lift, to stack, to balance, it is possible to identify that
children are paying with gravity, weight, balance, among others. They don't name is that way, they
cannot explain how forces work — neither the educators have to. But they ‘record’ unconsciously a wide
range of information and observational data about those forces, which will allow them later in life to
understand how they work. Areljung says: “Steam learning emerges from a ‘collaboration’ of children
with the world (physical, human, forces, and phenomena). It is why | usually say that children climb
WITH the tree, make a staple WITH the blocs.” She refers to forces as ‘playmates’. She says, for example,
“The child is climbing WITH the tree! He is playing WITH gravity”. One Swedish educator explained how
the use of the word ‘playmates’ instead of scientific phenomena or forces, helped her to acknowledge
STEAM in a more accessible way. As such, a STEAM verb — and its underlying phenomenon - can also
become a playmate for the children — and educators. “This moment, we are playing with ‘mixing’
explained one educator to a parent”.
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Scientific terms can indeed be scary at first for ECEC educators who don't have a scientific background.
One goal of STEAMworks was to find ways to overcome that first reticence or resistance. We were
surprised how the use of simple terms and concepts, like ‘'verbs’ and ‘playmates’ for children to play with,
helped them to ‘tame’ that approach. We also realised that meaning making of what is happening is also
a co-creation process with the children, not only by observing and interpreting, but also by joining in their
activity, experimenting with them, with our own senses, building further on it with them. Educators’ own
curiosity is an important element of it. They don’t have to know and understand everything firsthand:
they can question and discover alongside with the children, be also bewildered and amazed!

But even if it is not essential to be able to know and understand the phenomena, we notice that it can
be triggering and interesting for educators to learn about it. We found them going online in search for
answers, asking questions, making hypothesis, testing them, alongside with the children: why did the
static electricity activity didn't work this time? Is that the floor? The humidity? My shoes? Why did the
bubble didn't explode when it hit the window? etc.

If the ‘verbs’ lens is a nice first step into a STEAM universe, that ‘playmates’ filter can bring educators
even further, if they are willing to and interested in. It opens the possibility to provide scaffolding of
children learning way beyond their first year in ECEC. It became therefore an approach can grow with
the children as they get older and as they develop and refine their own working theories about those
phenomena.

‘Working theories’ refers to the development of the comprehension that children have of how
everything works in their environment. From their first months of life, from what they experience, they
start forming theories. Their experience of the world is limited, as such their theories are far from being
mature. That is why they are called working theories or theories in development. Every new experience
allows children to confirm a working theory, to oblige them to revise it completely or to slightly adjust it
to encompass the new observation they made.

As explained in the Ghent University Museum of Science (GUM): “Throughout the day, we are forced
to deal with numerous new impressions and experiences. In order to get to grips with the chaos that
characterises the world around us, we are constantly on the lookout for connections and patterns.” Those
working theories are developed through spontaneous repetitive daily experimentation. They can also
be enhanced by more systematically proposing small variations in what the children are experiencing.
When they push a trolley on different surfaces, their ‘working theory’ about friction can evolve, as
every time they encounter bumpy ground, pushing becomes harder. That theory may hold water until
they push the trolley on a bumpy ground, but on a descending slop. The children have to readjust their
working theory, adding that there are other forces at play than the friction from of bumpy surface. And it
goes on and on and on, as children’s theories keep evolving for years... (Areljung and Kelly-Ware, 2017).

At first, ‘working theory’ was an abstract concept for the partners in the STEAMworks project. But,
just like the children, also for us, the more experience and concrete examples we had about children’s
working theories the more we grasped its meaning... and were amazed by how we were now able to
interpret in a different way the richness of children’s exploration and how we can enrich it by proposing
variations.
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You can read some concrete examples from the STEAMworks in Box 3, which also helped us to
understand.

BOX 4

‘Working theories’: examples of scientific theories in continuous construction

Mona, 18 months old, watches a snail move along the table, closer and closer to the edge.

She already has a lot of experience with objects that come dangerously close to the edge of the table: the
ball her dad threw her yesterday = boom! on the floor; the empty (plastic) glass that rolled to the side of the
table = boom! on the floor... At this point, her ‘working theory’ may go like this: any object moving towards
the edge of the table will fall on the floor. She cannot explain (yet!) what ‘gravity’ is. She may never have
heard the word gravity yet. But still, her understanding of the forces and principles surrounding gravity are
slowing growing, from all those experiences. As a ‘developing’ expert on gravity, when she sees the snail
come right up to the edge, she announces what she thinks will come next: ‘boom!’. But when she sees that
the snail is continuing its journey quietly, upside down, along the leg of the table, she is taken aback. It's time
to review and update her ‘working theory’, adding the (still very abstract) idea that they are forces that can
counteract gravity. That somehow that snail ‘stick’ to the table. How, she doesn‘t know yet. Mona will need
more experiments to understand gravity better, as well as those other forces and phenomena than can defy
gravity.

‘To stick’ is probably Amadou’s (24 months) favourite playmate at this moment. In the last two weeks, the
children playing with glue and paper, but also with magnets. When the educator takes the glue out, Amadou
is always the first one to sit at the table. The educator puts glue on a big paper, and then Amadou can paste
anything he wants on it. He just has to press it firmly and it sticks. The same with the magnet board that
now hangs on the wall. When he sees a magnet on the ground, he just needs to pick it up and put it back
on the board. It sticks! We cannot be sure of his thoughts, but we can hypothesise that his ‘working theory’,
from that recent experience, resembles this: *“When | press a little object to another surface, it sticks!”. But
yesterday, his theory was challenged. He stopped to say hello to the chicken, at the entrance of the child
centre. He found one of its feathers on the ground. Without a second thought, he picked it up, and tried to
put it back in place, certain it would stick!

Layla, an educator, likes to blow bubbles with the children of her group. There is something magicin it. They
explored today how to blow bubbles with their hands! And they tried to blow really huge bubbles using a
tow. It was amazing to see those bubbles fly through and suddenly explode when touching an object, a
hand, the floor, a wall. Her ‘working theory’, probably as well as that of the children was then: “When the
bubble touches another object, it explodes.” Until that big bubble hit the window, and instead of exploding,
bounced back towards them. Everyone started to laugh. Layla doesn’t know that much about buoyancy and
friction. Chemistry was not her top subject at school. But she noticed, from her experience in the STEAM-
project, that her own ‘working theory’ just evolved at this moment, as well as that of the children. As she tells
herself: “we don’t need to understand everything and be able to explain it. We can discover and be amazed
together with the children.”

This is how children (and adults) progress through their experiments and observations, refining the ‘working
theories’ that enable them to grasp and understand gradually the phenomena around them.
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Through the STEAMworks project, ECEC educators from each partner put in practice their interpretation
of what they observed, of the verbs they collected, using pedagogical documentation: photos, series of
photos’ describing action, film, vignette, notes. They brought that documentation into team meetings,
use the STEAM glasses to look at it, exchange about it. They also brought documentation to international
meeting to enrich further their understanding. We used STEAM logbook to add reflection, questions,
descriptions to the visual material gathered, and to discuss about it. In Part B, the article “An incubator
for thrilled STEAM educators | Stories from the STEAMworks project” explained how each partner made
use of pedagogical documentation in this STEAM approach.

By observing this documentation material, educators didn't just see scientific phenomena, but also
noticed patterns, beauty, aesthetics, arts... For example, two children were collecting autumn leaves of
different colours, shape, size and letting them fly with the wind one by one. Within those photo’s, they
understood the place of the A for Art, intertwine in the discovery of spaces. Artis here more than ‘drawing’
and ‘crafting’. It is about seeing and seeing, noticing and contributing to the aesthetic of our surrounding
environment. It is about creativity and creative process. It is also about using different ways and mediums
to tell stories and share experiences. This approach nurtures the philosophy of the Italian pedagogue
Loris Malaguzzi, who invites educators to pay attention to the 100 languages in which children express
themselves (not just the cognitive development area). Within this approach it is crucial to pay attention
to aesthetic and beauty when organising environments for children, in order to support their sensitivity
towards wonder, questioning, creating (Malaguzzi, 1987).

But the main impact of the reflection around the pedagogical documentation is choosing a focus to
plan further steps in the process, to accompany children further in their exploration and development of
working theories about the phenomena that shapes their world: a STEAM-focus.
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Reflection questions to interpret observations through STEAM-glasses

. . Y2
How can | capture this moment of discovery?
o How can | document not only what happened, but also the thinking process behind it? How can |
make the thinking process visible?
o What photos, notes, sketches, or recordings best preserve the moment?
o How can | build documentation that is meaningful, not overwhelming?
o Where can | note children’s words and reactions?

Which STEAM phenomena (‘playmate’) do the children engage with?
o What natural phenomenon are the children currently investigating?
o What working theories or hypotheses did the children express through their actions, language, or
play? How can | highlight the evolution of their working theories or hypotheses?
o Where do they encounter this phenomenon in daily life?
o When and how can this phenomenon be meaningfully integrated into their play?

3.3 A STEAM-focus to go further and deeper

STEAM-glasses also provide afocus tolook for new pathwaysinto further adventures, to go deeperintheir
exploration. That remains the main question and challenge in education. Even if children spontaneous
exploration and curiosity are rich and can be the fundament of an active and emergent pedagogy, how
can educators contribute to enrich their exploration, play and discovery process? What is then their role?
As a STEAM approach with young children should not be goal-directed and more process directed,
the main role of educators is not to plan activities or scientific experiments in order to develop specific
scientific knowledge (even if it is the stereotypical image that can come in mind when thinking about
STEAM), but to accompany the discovery process of the children

By understanding how they construct ‘working theories’ about their world, we gain a more precise view
of what can be the role of ECEC educators in shaping time, space and material to enhance children’s
opportunities for exploration, wonder, questions, and interactions. One main challenge in emergent
pedagogy maybe to organise those intentions around a specific focus, which can be maintained in time,
to allow children to experiment not only a gathering of various experiences, but also a certain continuity
in exploration. That continuity in time, among days and weeks, allow them to really test different
variations around a specific aspect. To deepen their knowledge around that aspect and continue to build
their working theories. Even if the focus emerges from children’s exploration, adults play an important
role to guide and maintain a certain course for a longer period, as long as children are discovering and
involved. Some researchers refer to it as ‘slow pedagogy’ for children, to allow them to go deeper in their
conceptual learning (Clark, 2022).

In Elmer, our Belgian partner in the STEAMworks project, that idea of choosing and maintaining a focus
have been introduced by a previous project and integrated in their pedagogy as the ‘Playcircle’ method
(see Box 5). In that method, the focus also emerges from observation of the children (for example,
Rachida had to take care of a wound on the knee of Aram and doctors and health become a focus for
three whole months in that group). Educators continue to nourish it with material, activities inside and
outside the centre, involving parents, etc... repeat what creates most pleasure and engagement, until
children themselves integrate it in their own symbolic play.

With the STEAM-glasses, ‘verb’ became another way to choose and maintain a focus. In place of ‘doctor’,

the STEAM-focus can be ‘to jump’ or ‘to fill'. It felt abstract at the beginning, but it has proved a really rich
field to enhance the creativity of educators — and children —in unsuspected ways!
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And when children are deeply engaged in a focus, it becomes easier for educators to enrich those
moments with high-quality interactions, with feedback, new vocabulary and concepts, back-and-
forth exchange, etc. It allows professionals to support language, communication, emotional and
social development. It also allows for thinking about how to involve parents, experiences from home
(including different cultures and languages), partners from the neighbourhood (for example, museum,
artists, libraries, etc.).

Repeating some activities also allows children to detect and solve problems. For example, one morning
in Sweden, children went outside to discover that their snow hill they use to climb was covered by ice,
from an icy rain. They were not able anymore to climb, always gliding down. They first tried different
options, with more speed, from different angles. At one point, one boy asked for a ladder! One educator
was observing how they made in their own way, from their young age, their own little ‘scientific’
hypotheses, testing them. She then sat down and helped them redesign the hill, by digging a kind
of ladder in the ice, with a small shovel. Making, designing, solving problems are often linked with
STEAM, although they are not always an essential component with young children. Indeed, designing
and making goes hand in hand with the interpretation of what children keep experiencing: water that
turned into ice, different friction gradients, how it works together with gravity to bring them very fast
back down the hill!

Figure2. the Play Circle
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BOX 5

The ‘playcircle’ as a map to go deeper within a focus

Since previous Erasmus+ projects, the four ECEC centres of Elmer, in Brussels, work with a pedagogical
method they call the ‘playcircle’ (spelcirkel in Dutch), inspired by different pedagogues and inspirations
they picked along their path.

It shapes a child-centred approach to learning into a multi-step iterative and progressive process.

Step 1 is observation (observen en filmen). “Everything starts with observation”, highlight Frieda,
pedagogic coach in Elmer.” and comes back to it.” What are the children doing, what captivates them,
what captures their attention. Observation is a ‘spark’ from where to start. “Since the STEAMworks-
project, we use the STEAM glasses to sharpen our observation and also selects action verbs as a focus”,
explain further Frieda (Step 2).

Enrichment starts with Step 3, by changing spaces of material, adding variations, and keep observation
how children react. From those experiences, children — and their educators — can start to discover and
experiment (ontdekken en experimenteren). At Step 4, the goal is to accompany children to explore as
long as they keep interest and engagement. And repeat it.

It continues further with Step 5, to accompany children in going deeper and further (verdiepen) new
material, ideas, proposing an activity, and excursion, making links with experience children have at home,
etc. From this step, the role of the parents becomes even more important, to participate, to bring ideas or
just to be informed about what is happening in the centre at this moment, so they can make bridges with
what is happening home.

Finally, “the goal is long-term and high engagement from children, whereby they also take and expand on
their own initiative”, explained Frieda over the Step 6 - Symbolic play, which is about giving children time
and space to be involved in deeper (symbolic and sociodramatic) play where they can integrate those new
learned elements. " With the STEAM-glasses, we add a new goal that is the development of the working

1

theories of children and we emphasise even more on the wonder

At the centre of the circle, the ECEC educator has a crucial role: from intentional and responsive high-
quality interactions with children, they facilitate children’s meaningful experiences, curiosity, and skills
(like language development). Different roles that ECEC educator can take are listed: playcoach, coplayer,
play leader, observer. The ‘playcircle’ is surrounded by other essential elements: next to the partnership
with parents, pedagogical documentation and reflective practice is highlighted, as its importance is
constant through the whole proces.

The STEAM approach fits perfectly into the ‘playcircle’ method, and it has proved to offer a framework for
ECEC professionals to dare transform a ‘spark’ into a long rich journey with the children, sometimes for
weeks on! The iterative process, in a circle, highlights the important to dare to repeat with young children
and to come back to observation.

STEAMworks | Part A - STEAM works if... | A framework to bring STEAM into ECEC practice |

25



That one ‘verb’ becomes and stays a focus for weeks, as in the example from Box 2, it is not a must. A
focus has to be combined with flexibility and going to observe children and their interest must stay and
active part of the process. We saw various educators stating with a focus on one verb which led them to
new observation arises and to switch to a new STEAM-focus. For example, Latifa was exploring ‘rolling’
with all different kinds of balls when one ball got stuck on a tape. The perplexity and then curiosity of the
children was so impressive that ‘to stick’ become their focus for the following week. Another example is

nicely described in the article “From jumping to swinging | Stories from Pited, Sweden” (in part B).

We also saw educators choosing some other theme or interest of the children as a focus but adding the
STEAM-glasses to enrich it with some side exploration on other aspects. For example, after struggling
with bees at the park, Arpin and the children in her group decided to explore further ‘bees’ as a focus. But
atone point, when she brought honey to the group, she noticed how mixing the honey and experimenting
with the texture capture children attention. Then for a week, they ‘mix’ difference substance and colours,
looking for way to make their own honey. A while later, she noticed one child looking at a shadow on
the wall. This day, they told the story in the dark, before going to bed. The next they decided to use light
and shadow mediums to tell stories about ‘bees’. And exploring ways to produce sounds that ‘zoooom
zoom' like the bees was a constant part of their daily routines. STEAM-glasses can therefore also be used

within a wider focus.
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Reflection questions to support further exploration through STEAM-glasses

What materials and space do | offer to encourage further STEAM exploration?

o How can | deepen these experiences without steering children’s play or ideas?

o How can | support children in refining their hypotheses? (e.g. proposing variations like different
objects that roll.)

o Which materials did the children choose to use, and why might those materials appeal to them?

o What properties do these materials have (texture, flexibility, sound, transparency, weight,

warmth, balance potential)?

How can | propose variations to children, to extend their exploration without directing it? (e.g.

altering variables like slopes, speed, weight, material type, distance, sound sources.)

How does the environment invite experimentation, creativity, and problem-solving?

Does the space allow movement, and repetition of the same ideas?

Is there a balance between open-ended materials and intentionally chosen provocations?

How can time, space, and routine support children be revisiting their ideas over days or weeks?

What if | go outside? Go back inside? Are the phenomena the same?

e}

O O O O O

In conclusion, STEAM is not that much about content (what to learn), but more about the process (how
to learn). It is not so much about knowing the answer — or mastering scientific knowledge to explain it —
but more about learning to ask questions, to be curious, to experience wonder. It is not so much about
finding solutions, but more about learning to observe, to analyse and be amazed! It is not that much
about proposing activities to children, but more about observing and understanding their exploration
and interactions in everyday moments through those STEAM- glasses. At the beginning of the project,
ECEC educators were first insecure in exploring STEAM because they feel they lack scientific knowledge.
* | don’t how to explain to children why some objects float or sink!” But we learn that by using method,
metaphorandimages like the STEAM glasses, the playmates, and the action-verb method, it helped them
make their first steps into this approach. They discover that they could go of a knowledge transmission
mindset to an inquiry mindset, i.e. to accompany children in their questions, their hypotheses, their own
experiment. “Hé! | wonder if my wooden piece will float of sink! What about yours?”
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4. Introducing STEAM in an educare pedagogy

for young children

This STEAM approach intends to enrich — not replace — the existing pedagogy for young children in an
ECEC centre. STEAM-glasses are therefore a complementary tool that can be at what a centre is alre-
ady doing.

However, when introducing an innovative approach such as STEAM, it is important that the foundatio-
nal pedagogical practices are themselves of high quality. Quality also means, for young children, that
it emerges from an educare perspective (see box 2), i.e. offering first a strong emotional support for
children, based on partnership with parents, and connect to children’s rights. Research has shown that
high quality educational practices have to be built on such practices, especially for children in vulnerable
situations.

It is thus essential to define and determine what defines this quality before introducing the STEAM
glasses. Within the STEAMworks project, the partners first tried to define the essential dimensions of
an educare pedagogy, in which STEAM can flourish. We worked with four ECEC organisations from four
partner countries, each with different curricula and pedagogical frameworks. We negotiated to identify
which dimensions were common to all partners and arrived at six dimensions, all anchored in an educa-
re perspective (see Box 2 for an extended definition of educare perspective).
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DIMENSIONS

\ Dimension1  Explore and observe

Dimension2  Discover materials and spaces

"‘r

L Dimension3  Enrich play and interactions
Dimension 4 Document and reflect

Dimension 5  Include all children
. . Collaborate with parents and
Dimension 6 .
community

Taking these dimensions into account, a STEAM approach can enrich a pedagogy that:

o ...emerges from observation of children’s exploration and wonder.

o ...enriches and deepens children’s discovery of materials and spaces.

o ...enriches opportunities for high-quality interactions to support children’s holistic development
and symbolic play.

o ...nourishes professionals’ reflection, exchanges and collaboration.

o ...embraces diversity and favours the participation and inclusion of all children.

... supports partnership with the parents and the whole educative community.

e}

Enriching and sustaining these six dimensions, within an educare perspective, must remain central while
exploring new practices, such as the STEAM approach in ECEC. They should act as a compass to guide
each team'’s reflection.

In this section, we provide a brief definition of each dimension and offer insights on how applying the
STEAM perspective can enhance the quality of each. These dimensions are explored in greater detail in
the pedagogical booklet (PART B), which guides reflective practice and includes stories from the ECEC
centres.

In Figure 3, we propose a visualisation of those dimensions in a circular schema, inspire by to iterative
process of the ‘playcircle’ (see box 7) and the pedagogical planning. This process starts from observation
and frequently comes back to it. It also reminds educators that with young children, activities, ideas,
can be explored over and over again, adding variations, going deeper, enriching the concepts and the
theories of the children. We kept the circle open, so that ideas, projects, thoughts, can outgrow the circle
in unexpected directions, as rhizomes.
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Figure 3. Conceptual framework: STEAM-glasses to enrich the six dimensions of an educare pedagogy
for young children.
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We present here a short overview of each dimension, which are then deepened in Part B.
4.1 Dimension 1: Explore and observe

"From the very first months of their lives, children are seen as curious, strong

and competent, eager to explore their environment and filled with wonder at
\ the richness of the world” (Leboeuf, 2021)

Children are competent, active and interactive individuals. Children are the protagonists of their own
lives, learning and development. Young children are masters of wonder, they are curious and born
explorers, although each of them explores in his/her own way. The environment, materials, other
children and adults stimulate wonder, exploration, discovery, enjoyment, and play. There are things
that children are not (yet) able to do, but it is more meaningful to focus on what they can do. From
the perspective of developing and growing skills, this leads to the concept of the ‘competent child".
Young children interact with their environment with their whole body and all their senses. Motor and
sensorial development goes hand in hand with their exploration skills.

Within a STEAM approach, we value the exploration of the children as their way to learn about the
complexity of their world, even if they cannot (yet) connect it to scientific explanations. Observation
practices of ECEC educators are meant to give them the chance to continually return to observing
children and identify ‘sparks’ for further exploration.

Within an active and emerging pedagogy, educators’ roles stay essentials. What should adults do?
How can they support children in their exploration? How can they be involved in their discoveries, yet
without interfering in them? It is not just about ‘letting’ the children play. Giving space and time doesn’t
mean not being interested and present. On the contrary. Educators have different ways to be engaged
in children’s play and exploration: as an observer, as a play coach, as a co-player/co-researcher or as a
play leader.

Within the STEAMworks project, all involved educators already recognise the richness of free play and
exploration and were able to create time and space for it in the daily routines. They added the STEAM-
glasses to their observation of those moments to identify which spark can lead them further in that
journey.
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4.2 Dimension 2: Discover materials and spaces

"Besides adults and children, features and organisation of spaces could
convey educational meanings and affect children’s growth in the early
years (Edwards & Gandini, 2018; Malaguzzi, 1987)” (Sharmahd, Boudry,
2021, 5).

Attention to ECEC spaces has increased significantly since the founder of the Reggio Emilia approach,
the Italian pedagogue and psychologist Loris Malaguzzi, defined the physical environment as the ‘third
educator’.

The way a space is organised, the materials that we use, can favour or hinder the implementation of
an educare approach in practice. Which toys do we propose to children? How many? Where are they
positioned? Are they visible to children? Can they reach them autonomously? How is the eating space
organised...? All these elements contribute to creating (or not) concrete conditions for discovery,
wonder, relationships, experiments. Physical environment is one of the aspects that can be shaped to
allow more in-depth play and more involvement in play for children.

Choices are numerous and influence the pedagogical possibilities: open-ended material, recycled
material, natural material, of specifically designed toys and games. In the STEAMworks project,
partners were encouraged to use mostly recycled and natural material and loose parts, although some
specific elements were introduced here and there, to complement children’s exploration: magnifying
glasses, pipettes, etc. We didn’t explore the use of electronic and informatics technology, like Ipad,
robots, microscopes, cameras, although it can bring interesting and — probably necessary — discussions.
We decided to focus more on open-ended material that can be adjusted and more freely accessible
for children. Open-ended material also supports children in discovering patterns and aesthetics: the
wooden logs can be randomly pilled, or aligned, left outside or brought inside. They can be assembled
to construct a structure. They can become an artistic installation!

4.3 Dimension 3: Enrich play and interactions

"The educator must act as a facilitator, not a content provider. Knowledge

“" is the product of interaction between the individual and their environment,
\‘ in both a social and cultural sense, not just a physical one. Social interaction
) is the origin and driving force of learning.” - Lev Vygostky
&

The development of young children is not always linear and cannot be separated in developmental
domains. Especially during their first years, but later on too, it is better to look at children’s
development from a holistic view than charting individual developmental domains.
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To support this global view on development, there is a consensus regarding the importance of offering
meaningful, high-quality interactions to all children in their daily life in ECEC (see, for example, OECD,
2021). This encompasses three building blocks:

o creating meaningful opportunities for interaction, in a sensitive-responsive atmosphere,
o sustaining reciprocal multi-turn interactions,
o offering high-quality feedback and input.

Meaningful interactions capture the child’s attention and interest and meet her/his need and desire
to communicate. Being responsive, in this context, means providing prompt and relevant answers
to the child’s interests and attempts at communication. What is meaningful to the child is also what
resonates with his or her own experience.

The STEAM approach provides recurring opportunities for complex conceptual discussions with
children, the use of rich vocabulary, and ongoing feedback loops. It is enhanced by the idea that a
focus can be explored and deepen for weeks, bringing the children into a long discovery journey.

4.4 Dimension 4: Document and reflect

'Life is not just what we lived, but also what we remember and how we
remember it to tell it to others’ (Gabriel Garcia Mdrquez)

Daily life in ECEC cannot be handled with a recipe book. Many situations that arise can provoke a que-
stion in the professionals, a doubt that cannot be addressed with standard solutions. Staying in that
doubt, in that question, without the urge to immediately solve the uncertainty is crucial. That's why one
of the most important competences of ECEC staff is to be able to reflect on their daily practice (Urban,
2008). ECEC requires reflective staff who are willing to learn from and with each other, children, families
and the neighbourhood. They integrate different perspectives into their actions and reflect on their own
practice.

In order to reflect, professionals need to be able to observe and document their practice: observation,
documentation, reflection and (re)planning are in a circular endless relationship with each other and
they constantly feed further development of ECEC practice: if | observe that children are interested in
the shadow of the branches that move on the ground, | can document this observation, the verbalisation
of children, their behaviour (observation and documentation). Then | can discuss this observation with
my colleagues, we can explore our questions, our ideas (reflection). On the basis of our exchange, we
can decide to introduce other possible ways to create shadow and light (planning) and (re)observe the
reaction of the children.

Within this circular process, focused observation enables adjustment and adaptation of practice. This
willingness and focus on continuous and flexible adjustments in an ever-changing context are essential

aspects of quality ECEC.

In this STEAM approach, pedagogical documentation is used as a powerful tool for reflection, among
colleagues and between organisations.
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4.5 Dimension 5: Include all children

Diversity is taking a seat at the table, inclusion is having a voice, and
belonging is having that voice be heard. (Liz Fosslien)

Every child is unique and connected to the world around him/her, with individual interests, abilities,
and talents. This uniqueness also reflects the social and cultural context of the family in which the child
grows up. An ECEC educare pedagogy respects and values these differences and uses them as a starting
point. Each child develops in their own way and at their own pace, influenced by disposition, character,
temperament, and the social, linguistic, and cultural contexts in which they are raised. Some children
may face specific developmental challenges and require additional support to ensure their full inclusion
in an ECEC setting.

A STEAM approach aims to provide all children with rich and varied opportunities for development,
responding to their interests, abilities, and talents, and recognising each child’s strengths. Therefore, it
is essential to adopt an inclusive mindset and continually reflect on how to support the involvement and
well-being of all children.

ECEC centres are also meeting places for children and for their families. They are one of the first places
where children relate to other children and adults outside the family and family context. At the same
time, families can also bond with each other and interact with the professionals. ECEC is tasked with
actively supporting those relationships by encouraging children to be empathetic and respectful.
Openness, caring and a genuine desire to respect the other is the foundation of a basic attitude of
connection. Therein can be worked on the child’s bond with the other(s), with the material and social
environment, and on an ecological awareness. These elements form the basis for democratic citizenship
and a sense of community.

Inthe STEAM approach, itisimportant to be sensible that not only the children corresponding to a more
typical ‘explorer’ profile are not the only one engaged in the process. ECEC educators have to learn to
bring their gaze on more silent children, observers, children who may need various presentations of new
materials before starting their exploration, children with specific developmental needs, .... We also had
a special attention to how we can adopt this approach to very young babies between 4 and 6 months
and 18 months.
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4.6 Dimension 6: Collaborate with parents and community

Early childhood education and care settings can actively encourage
participation by involving parents, families and carers in decision-making
processes (CEU, 2019, 8).

An educare approach is a democratic one, in which families are seen as ‘first educators, they are valued
in their role and seen as partners in the upbringing of children, within a co-educative perspective (Rayna,
Rubio, 2010). Involving and supporting all families in ECEC centres is thus crucial.

This means that parents are welcome in the ECEC centres, there are spaces for them, they are welcome
to stay, to see what happens with their children, but also to interact with each other, to get to know
other families. In this way, the ECEC centre transversally supports the creation of supporting networks
and friendships, which ultimately generates a community feeling.

Within this framework, ECEC staff invest in an ongoing dialogue with families, involving both fathers
and mothers. In this way, they gain insight into the social and cultural context in which children grow
up and can include the family’s perspective in their pedagogical actions. The ECEC centre consults with
parents about ideas, questions and wishes in order to shape the education of the children together with
the parents. Besides the more organised meetings and events, staff gives importance to the small daily
exchange moments (for example bringing and picking up) to build a relationship of trust with parents
and involve them in the life of the ECEC centre.

Within a STEAM approach, this means that parents are brought into the explorations of children through
shared activities, through the documentation of these activities and the exchange about them.

At the same time, an ECEC centre is not an isolated entity. It exists within a context, a neighbourhood
which contributes to defining the identity of the centre itself. Being in an active relationship with the

neighbourhood, as well as collaborating with other nearby services and organisations is thus crucial.

Within a STEAM approach, this means actively searching for places, people, organisations can enrich the
implementation of the STEAM pedagogy of that specific ECEC centre (e.g. museums, parks, library...).
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5. Diving into STEAM

To dive. Verb.

It literally means to jump headfirst into the water, usually with the hands above the head. When a person dives,
she or he inevitably changes perspective on the world, suddenly seeing everything upside down. She or he also
experiences gravity and acceleration, as the body moves faster toward the water, where new playmates await:
surface tension and temperature.

To dive into something also means to begin something enthusiastically.

When starting (enthusiastically) to introduce STEAM glasses with the action verbs method in an ECEC
centre, one may experience a curious phenomenon: beginning to see everything in terms of action verbs
and to think through action verbs. Very quickly, the potential of this approach becomes evident.

By the end of the STEAMworks project, all partners were deeply impressed by the positive effects on
ECEC professionals’ practices, particularly in the area of educational support, which we know is often
resistant to change. We also observed an increased valorisation of their work with very young children.
Although the effects on children have not yet been objectively assessed, we clearly witnessed hundreds
of wonder-struck looks, focused faces, exploring hands, smiles, and bursts of laughter. We saw children
gaining new insights into their world and using new words, with positive effects also on language deve-
lopment.

Children’s curiosity influences that of adults, and vice versa, in a dynamic and rich cycle of wonder. Adul-
ts feel the motivation to discover alongside children and to take the exploration one step further. Itis a
never-ending journey, nourished by the joy of discovering together. Integrating the STEAM glasses to
the six dimensions of an educare pedagogy for young children, into everyday practice with children and
families, helps ECEC educators in keeping this process alive.

Taking all this into account, how can an ECEC team take its first steps into a STEAM approach? To enable
other ECEC initiatives and centres to explore this STEAM approach, we have complemented this theo-

X
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retical guide, which explains the main guidelines and concepts, with a pedagogical booklet (Part B) and
a lexicon (Part C). Together, they offer concrete tools to support ECEC teams on what has proved to be
a truly enriching journey — one that continues for all partners even beyond the end of the STEAMworks
project.

While exploring those resources below are are some key elements to keep in mind:

o You do not need prior scientific knowledge. In fact, it can be even more interesting to discover,
learn, and be amazed together with the children.

o You do not need specific materials. Instead, explore the endless potential of recycled materials,
open-ended resources, natural elements, and loose parts.

o You do not need a dedicated STEAM project or experiment. Begin with what you and the children
are already doing. Go back to observing children as often as it is needed. Potentials for STEAM
experiences can be found in everyday activities and explorations and children will naturally and
constantly provide you with a multitude of ‘sparks’ to go further into a STEAM-focus.

o Integrate STEAM glasses into your existing (educare) pedagogy.

o Dare to start experimenting with the action verb methodology, even if you don’t yet where it is
gonna lead you. Observe the creativity and new ideas it can generate.

o Keep on questioning, observing, being amazed, doubting, revising your own working theories, as
scientists constantly do, as children continually do.

Thereisstill much to be explored, documented, and researched about this approach. There are still layers
that can be added to the approach to enrich it, for example, by exploring more the possibilities that
outdoorenvironment can offer (Couttetetal., 2024), by deepening the possibilities offered by partnership
with museum and local artist, or by opening a dialogue with scientists from different domains. It would
allow continue enrich our understanding of this STEAM approach and its implementation.

Yet all partners from the STEAMworks project are already convinced that it is worth the journey:

o Itis worth navigating the possible pitfalls that "STEAM” can bring in order to develop an educare
perspective on STEAM.

o ltis worth moving beyond the initial apprehension related to the action verb method and complex
scientific concepts and transforming them into a tool — a pair of glasses — that educators can learn
to use on a daily basis to enrich their practices.

o Itis worth bringing children, families and colleagues into that path, that leads to curiosity, creativity
and wonder.

Let’s dive!
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