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Introduction

Research in young children’s ideas, representations, and pre-conceptions about the natural and
technical world has a long history (Ravanis, 2017). Several empirical studies have explored children’s
scientific thinking about a wide range of science concepts such as optical and sound phenomena (Delserieys
et al., 2017; Pantidos et al., 2017; Ravanis et al., 2021; Smith & Trundle, 2014), the properties of matter
phenomena, (Christidou et al., 2009; Kalogiannakis et al., 2018), mechanic and engineering phenomena
(Hadzigeorgiou, 2002; Larsson, 2013), phenomena associated with electricity (Calo Mosquera et al., 2021;
Kada & Ravanis, 2016; Rodriguez-Moreno et al., 2020; Solomonidou & Kakana, 2000), and e) astronomical
and meteorological phenomena (Fragkiadaki & Ravanis, 2015; Malleus et al., 2017; Sagkes et al., 2016;
Trundle & Sagkes, 2010). Most of the studies in the field have used individual, semi-structured interviews
as a methodological technique to generate and collect empirical data sets. However, less is known about
how tracing and eliciting procedures can be tailored to young children’s educational needs and be
incorporated into everyday early childhood educational reality in a way that reflects young children’s
interests.
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Dramatic play as a means to explore and support preschool children’s...

The present empirical study aims to explore how dramatic play (Fleer, 2011, 2013) can be used as a
means to trace as well as to support young children’s thinking in science. The study focuses on a science
concept that children are familiarized with from the very early beginning of their lives but few studies in
the field have explored: the concept of thermal insulation. Empirical data from six preschoolers, aged
between 5 to 6 years old, in a kindergarten classroom in Greece are presented. As part of the study design,
children’s dramatic play was inspired by the children’s book entitled “A Little Bit of Winter” written by
Paul Stewart. Four diverse activity settings were organized by the two early childhood teachers of the
classroom in collaboration with the research team to stimulate children’s dramatic play about the story
concerning the natural phenomenon. Qualitative data were collected through recordings of children’s
dialogues during dramatic play, children’s drawings, field notes from the early childhood teachers, and
photographs of children’s dramatic play. Indicative case examples are presented. Drawing upon the system
of concepts of cultural-historical theory the concept of the interrelation between everyday concepts and
scientific concepts was used as the main analytical tool. It is argued that dramatic play can give an insight
into the way young children think about thermal insulation and at the same support the formation of the
concept through play-based settings.

The paper begins with a literature review of the challenges young children face in approaching
thermal phenomena. This is followed by an overview of how dramatic play is conceptualized in the present
study as well as the critical role of dramatic play in early childhood science education. The findings
documented the way preschoolers conceptualized and approached the natural phenomenon of thermal
insulation during their dramatic play. It was shown that through the intuitive dealing with materials and
objects children a) developed basic argumentation to express their thinking and developed an explanation
about the natural phenomenon, b) identified materials and objects with insulating properties, c)
distinguished these materials and objects from others with non-insulating properties, and d) came to the
conclusion that the use of amplified insulation materials can lead to better insulation results. What was also
shown is that dramatic play allowed children to realize, unpack, share and use their everyday
understandings and real-life experiences to start forming the scientific concept of thermal insulation. The
study suggests dramatic play as a social and cultural activity for tracing and, at the same time, supporting
the development of young children’s ideas and thinking in science. The paper concludes with an insight
into how the findings advance the research methodology in early childhood science education research.
The outcomes of the study also inform practice providing a pedagogical framework that balances between
play-based pedagogies and advanced learning outcomes in science for young learners.

Thermal Phenomena in Early Childhood Science Education

A limited number of empirical studies have shown young children face difficulties in
conceptualizing thermal phenomena (Cain & Lee, 2020; Cruz-Guzman et al., 2017; Kampeza et al., 2016).
Most of these studies have focused on aspects of young children’s understandings of simple changes in the
state of water.

To categorize the mental representations of children aged between 5 to 11 years old, Russel et al.
(1989) introduced and implemented a set of tasks related to the concept of evaporation. The categorization
of young children’s representations provided a systematic tracing and recording with specific reference to
the notions of conservation, change of location, and change of form of the water. In her research about the
circle of water in nature, Bar (1989) studied changes in the state of water concerning the retention of the
water. It was shown that till the age of 6 to7 years old, children do not yet conceptualize that water or vapor
retains while till the age of 8 years old can conceptualize the retention of water but not the retention of the
vapors. In line with this research perspective, Bar and Galili (1994) found similar outcomes for early
childhood children. Tytler (2000) also studied the development of 6 to 7 years old children’s thinking about
evaporation and condensation focusing on tracing patterns at their replies. Patterns were based on the
description of the phenomena and not on the explanation of them or the interrelation with specific aspects
of experimental situations. Another study also explored the mental representations of children aged
between 5 to 6 years old about melting and solidification of salt which is mostly found in the state of solid
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in everyday life (Ravanis, 2014). This research has shown that the most critical aspect of children’s thinking
was the familiar state of salt as solid.

Ravanis and Bagakis (1998) after tracing the obstacles in children’s 5 to 6 years old thinking, used a
specialized teaching strategy to lead their thinking towards the approach of the stages of evaporation.
Cruz-Guzman et al. (2017) research also focused on the same topic researching with children aged between
2 to 4 years old. This research followed a process of predictions and experimental confirmation about the
changes in the state of matter of everyday materials. Finally, Kambouri-Danos et al. (2019) implemented a
teaching intervention into phases. During these phases, children between 5 to 6 years old were asked to do
predictions and interpretations for several changes in the state of water aiming at recognizing changes in
temperature such as cooling and warming as a reason for the changes.

From this limited number of studies, it can be seen that early childhood children approach thermal
phenomena in a non-stable and non-general way. Children interrelate the temperature of objects with the
size of the objects as well as recognize the thermal properties of the materials the objects are made of.
Regarding the changes in the state of matter young children can conceptualize vapor as the outcome of
boiling water. However, children at that age do not realize that vapor becomes water again but usually
believe that it disappears or enters solid materials. Moreover, the cases that the changes in the state of the
matter are conceptualized efficiently by the children are related to these changes that happen as everyday
phenomena and do not apply in other materials.

Despite the variety of research studies related to children’s largely understanding of the thermal
phenomena, less is known about how young children conceptualize thermal insulation. This is particularly
surprising given that young children are experiencing thermal insulation daily as an everyday
phenomenon in real life. For example, they put on their coat in order not to be cold when they play
outdoors, or they use food containers made with thermal insulation materials to keep their lunch warm at
school. What is known until now from the empirical literature is that young children tend to conceptualize
insulation as a property of the materials (Paik et al., 2007). Touching upon thermal insulation at a theoretical
level, Fleer (2008) gives an insightful example to explain how young children think about science concepts.
She mentions that children wear sweaters when they are cold, and they know that this will keep them
warm. This is an understanding based on children’s daily experiences. However, this does not mean that
children know the scientific explanation that lays behind it. As a result, children are more unlikely to
understand the interrelations in diverse settings such as when they are trying to keep warm in the water
by wearing a surfing costume. Further empirical research must be done and deeper knowledge has to be
gained in order to understand how young children think about this phenomenon they experience everyday
and what scientific explanations do they form to approach the phenomenon. The present study seeks to
explore how young children conceptualize and develop their thinking about thermal insulation. How
dramatic play can be used as a means to trace as well as to support young children’s thinking towards
science concepts such as thermal insulation is elaborated in the next subsection.

Dramatic Play as a Pedagogical Practice in Early Childhood Science Education

The diverse psychological aspects of drama have been explored widely in the literature (Courtney,
1989; Wolf & Kase-Polisini, 1985; Wright, 1999). These studies have highlighted the critical role of the
concept of drama in the process of the development of the personality. Beyond the psychological aspect,
drama has a critical role in play-based pedagogical frameworks. Research has shown that drama in early
childhood settings is a dynamic pedagogical practice and a valued learning medium that promotes
cultural, social, emotional, and intellectual learning and development (Brown, 2017; Courtney, 1989; Gao
& Hall, 2019; Neelands, 2002; Vidal Carulla et al., 2021). Following a Vygotskian (Vygotsky, 1987) and post-
Vygotskian (Elkonin, 1977, 1978; Leont'ev, 1978) perspective, dramatic play is conceptualized here as the
leading activity for preschool and kindergarten age children and is distinguished by other activities by
indicating that during dramatic play young children take on a role of another entity, for example, they
pretend to be another person, an animal, or an object and use objects in a symbolic way, for example, they
use a cardboard box as a spacecraft (Bodrova & Leong, 1998). As Mellou (1994) argues, the value of
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dramatic play for young children lies in five basic functions: “1) it provides personal expression and
catharsis of inner desires; 2) it helps the child to distinguish between reality and fantasy; 3) it provides for
children's social adaptation: 4) it is dynamic for learning; and 5) it improves intellectual development and
specifically creativity, through interaction, transformation and imagination” (p. 105). Through their
dramatic play, young children express themselves in intellectual, affective, and embodiment levels. They
learn about their social and cultural reality as well as about the natural, technical, and technological world.
They communicate with their peers and the early childhood teachers, they set and accept rules, undertake
different roles, and develop their self-regulation. Being in a role through their body positioning, their
gesture, their speech, their tone of voice as well as through the mediation of cultural artifacts and the
material surroundings, children create new abstract as well as concrete learning spaces. Through dramatic
play, children also form their perceptions and interpret everyday life as well as transform and expand their
reality through their imagination and creativity.

Despite the wide range of studies related to drama and dramatic play in the early years (Brown,
2017; Dunn, 2003; Furman, 2000) as well as the interrelation between drama and secondary and primary
science education (Dorion, 2009; McGregor, 2012; Metcalfe et al., 1984; Jdegaard, 2003; Pantidos et al., 2001;
Varelas et al., 2010), less is known about the role of dramatic play in early childhood science education.
Limited research has shown that diverse forms of drama can be a key asset in learning and development
in science in the early years.

Fleer (2011, 2013) has highlighted this dialectic interrelation at a theoretical level and has also
introduced a play-based model of practice that combines drama and dramatic play with science,
technology, engineering, and mathematics (STEM) concept formation. In her model named Conceptual
PlayWorlds model (Fleer, 2018) she suggests using drama and dramatic play to stimulate young children
to enter an imaginary situation inspired by a children’s book. Being within an imaginary situation along
with the early childhood teachers, children are introduced into problematic situations that require the
formation of a set of science and/or STEM concepts in order to be solved. Thus, young children begin
forming the concepts within the imaginary situation while they are experiencing the drama and as part of
their dramatic play (Fleer et al., 2020; Rai et al., 2021).

Fleer (2013) also suggests that using drama as a pedagogical practice can unpack the emotional
nature of young children's scientific learning in pre-school and support children’s s scientific learning in
early years. She argues that through dramatic play inspired by fairy tales young children can develop their
scientific consciousness and craft scientific narratives about the concepts and the phenomena of the natural
world. What is critical in this direction is that early childhood teachers bring together science and fairy tales
into a form of scientific drama that is meaningful for the child and allows the child to explore the
surrounding world through play and imagination.

Remountaki et al. (2017) also used dramatic play to explore the ideas of children between 5 to 6 years
old for the phenomenon of dissolution of solid substances into liquids. It was found that the use of a
puppet, handled by the early childhood teacher, stimulated children to develop their dramatic play and at
the same time orient the children towards the formation of the concept of dissolution. As part of their
dramatic play, children wonder about the phenomenon, used their everyday knowledge and experience to
form a scientific understanding of the phenomenon, and managed to systematically engage with early
forms of science methodology such as the development of the trial skill.

Kambouri and Michaelides (2014) have also touched upon the interrelation between drama and early
childhood science education. Focusing on the concept of water circulation in nature their research has
shown evidence that drama can facilitate children’s scientific understanding and also lead to the
improvement in the children’s use of vocabulary concerning the science concept that is explored. As
Kambouri and Michaelides argued (2014) what is critical when using drama techniques for teaching science
in early years is to emphasize the development of children’s understanding of the science topic under
investigation rather than on the correct and efficient implementation of the drama techniques.
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What we have learned from the above studies is that dramatic play has a critical role in supporting
young children’s engagement, learning, and development in science. However, more has to be learned
about how dramatic play can be used to get a better insight into children’s thinking in science and to
support the formation of science concepts as part of the child’s everyday educational reality. Focusing on
the underexplored science concept of thermal insulation, the study reported to this paper seeks to address
this gap by answering the following research question: How dramatic play creates the conditions for
tracing and supporting the process of thermal insulation concept formation in early childhood settings?

Method
Study Design

The study design was based on children’s dramatic play during everyday educational reality in early
childhood settings. Children’s dramatic play was inspired by the children’s book entitled “A Little Bit of
Winter” written by Paul Stewart. The story of the book is about the friendship of a rabbit and a hedgehog.
The hedgehog is facing a problematic situation: he has never seen snow since he goes into hibernation each
winter. While the hedgehog is sleeping throughout the winter, the rabbit is trying to keep a snowball for
him. He decides to cocoon the snowball in a bunch of leaves to prevent snow from melting. When the
winter ends and the hedgehog goes out of hibernation, he finds the leftovers of the snowball.

Four diverse activity settings were organized based on the story as part of the research procedure.
Each activity setting was held on different days, during the period of two weeks, following the educational
routines of the class and lasted approximately twenty-five minutes. During the four activity settings,
children were given the time and space to explore their ideas, express their narratives and argumentation
and collaborate with their partner in the dramatic story to find a solution to the introduced problem. The
activity settings were organized as follows:

First activity setting: Engagement with the story. The first activity setting aimed at stimulating
children to wonder and unfold their thinking about insulation. Children were encouraged to craft a
narrative around their conceptualization of the phenomenon making interrelations with everyday real-life
experiences and understandings about the phenomenon. The early childhood teachers read the story with
the children. As a team, the children and the early childhood teachers discussed commented and reflected
on the story. In that phase, early childhood teachers supported children to focus their attention on the
concept of thermal insulation, melting, and solidification. The concepts were discussed descriptively,
without using specific terminology or any other scientific explanation. Storytelling and the following
discussions took place in a space of the classroom that the early childhood teachers had transformed to
look like the forest that the two of the story animals lived (e.g., a tree, leaves, pieces of ice).

Second activity setting: Experiencing the story through dramatic play. The second activity setting
aimed at stimulating children to explore the materials used in the story, that is leaves and ice. Children
were encouraged to experience the phenomenon and make predictions, test, describe, and explain the
phenomenon as well as craft a narrative around their explorations. Children were engaged in couples in a
dramatic play inspired by the story using a set of props such as a tail and a pair of ears pretending to be in
the character of the rabbit and the hedgehog. The focus of the dramatic play was to explore ways of
preventing a piece of ice from melting. Children were given ice-cubes representing snowballs in their
dramatic play. The leading question and problem to be solved by the children were “How can we keep the
snowball?”. In that activity setting children used the same materials that the rabbit had used in the book,
that is leaves. Early childhood teachers supported children’s explorations by posing questions and
stimulating the children to wonder about the concept of thermal insulation, melting, and solidification (e.g.,
“Why are you cocooning the ice, rabbi?”, “What do you expect happening after cocooning the ice?”, “What

Vi

do you think is going to happen if you do not do cocoon the ice”, “How do you know this?”).

Third activity setting: Expanding the story through dramatic play. The third activity setting aimed
at stimulating children to explore a set of diverse materials in order to make predictions, test, describe and
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explain the phenomenon as well as craft a narrative around their explorations. Children and the early
childhood teachers continued the dramatic play inspired by the story. The problematic situation that was
introduced in that phase was expressed as follows: “We have now run out of leaves! What should we do
to keep the ice as it is?”. Children have at their disposal a set of additional materials and objects such as
aluminum foil, paper napkins, a plastic bag, a piece of cloth. Children were encouraged to select the
material they consider more appropriate for preventing ice melting as well as to express their
argumentation (Convertini, 2019) regarding their choice (e.g., “Which material do you think that is more
appropriate for keeping the snowball as it is?”, “How do you know that?”, “What will happen when you
cocoon the ice with this material?”).

Forth activity setting: Using drawings to overview the overall experience. The fourth activity
setting aimed at encouraging children to draw their overall experience and their understandings of the
natural phenomenon. Children also explained, commended, and created a narrative around their drawings
which they shared with the early childhood teachers and their peers.

The dramatic play was present throughout children’s engagement with the science concept during
the activity settings. Children had the possibility to lead the dramatic play based on their interests. Early
childhood teachers’ role was supportive to children’s explorations of objects and materials during the
dramatic play. Early childhood teachers consistently stimulated children to express verbally their thinking
as well as document their thinking around the science concept through drawings.

Participants

Six preschool children participated in the study. The children were aged between 5 to 6 years old
and were attending one kindergarten classroom in an urban area in Greece. The six children participated
in the data generation process after expressing their will to join the dramatic play initiated by the early
childhood teachers of the classroom. Parents” informed consent was given. The study was approved by the
Ethics Committee of the Department of Educational Sciences and Early Childhood Education of the
University of Patras. Children had no previous engagement in teaching and learning interventions
regarding the concepts of thermal insulation, melting, and solidification. Two early childhood teachers of
the classroom also took part in the study. Both teachers had less than two years of teaching experience and
had not previously participated in professional development programs for teaching science in early
childhood settings.

Data Collection and Analysis

Qualitative data were collected through a) recordings of children’s and early childhood teachers’
dialogues during dramatic play (approximately 1 hour and 40 minutes in total); b) their drawings after
each activity setting (24 drawings in total); ) field notes from the early childhood teachers (4 pages in total);
and d) photographs of children’s dramatic play (20 photographs in total). Conversational analysis (Pea,
1993; Sacks, 1995) of the transcripted dialogues and narratives were carried out supported by the
documentation from the drawings, the field notes, and the photographs. The analysis aimed at capturing
critical moments when, using dramatic play, children managed to start developing early forms of the
science concept. Themes such as interrelation with the thermal condition and changes in temperature,
interrelation with everyday life as well as codes such as mentioning heating sources, mentioning family
routines and interactions with adults emerged from the empirical data during the qualitative analysis.

Results

The overall findings of the study have shown that dramatic play allowed children to a) develop basic
argumentation to express their thinking about the phenomenon realizing that several materials and objects
can prevent ice melting; b) relate the phenomenon with the thermal condition and changes in temperature;
c) identify materials and objects with insulating properties and distinguish these materials and objects from
others with non-insulating properties, and d) come to the conclusion that the use of amplified insulation
materials can lead to better insulation results. What was also shown is that dramatic play created the
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conditions for the children to interrelate their everyday knowledge and experience about thermal
insulation as an everyday phenomenon with a scientific explanation that is compatible with the
explanatory model that can be used in education about the phenomenon. The detailed findings and
indicative examples of how children start forming the concept of insulation through dramatic play are
presented below.

Developing Basic Argumentation About the Phenomenon as Part of The Dramatic Play

The findings revealed that children unfold and expressed their ideas about the phenomenon as being
in the character of the rabbit or the hedgehog while handling and experimenting with the materials and
objects during their dramatic play (Figure 1).

Figure 1. Cocooning the ice-cube with leaves

In particular, the findings pointed to the ability of the children to generate basic argumentation to
express their thinking about thermal insulation and provide an explanation about the phenomenon. The
qualitative data analysis has shown that all the children (6/6) were able to provide an argument about the
need for insulating the ice-cube to prevent melting. The following excerpt (Excerpt 1) illustrates indicative
examples of children’s argumentation for insulating the ice-cubes.

Excerpt 1: Children’s arguments around insulating ice to prevent melting
Early childhood teacher (E): Hedgehog, what would you do? Would you wrap the snowball?
Hedgehog 1 (H1): I would wrap it.
E: Aaa, why?
H1: In order not to, not to... lose.... lose the cold.
[...]
E: Yes. And if we don't have leaves, will we wrap it or leave it like that?
H1: We will leave it like that.
E: What will happen if we leave it like that?
HI: Tt will melt.
[...]
Rabbit 1 (R1): With plastic.
E: Ah, with the plastic. Have you seen at your home wrapping cold things in plastic?

R1: We've seen ice wrap.
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E: Why do you think this is happening? Does mom do it at home?
R1: [affirmative nod]

E: Do you know why she does this?

R1: Why?

E: Do you know?

R1: In order not to melt the ice-cubes.

[...]

E: Do you agree with your friend who chose to wrap it in foil?
H1: Yes.

E: So, you would wrap it with the same material?

H1: Yes.

E: Why?

HI1: To keep it a little cold.

E: Have you seen something like this somewhere and thought about it? How did you think of that?

HI: Yes, my mom, when we don't have a bag to put it in, she puts it in aluminum foil so that they don't leave it, and
then she keeps it that way.

The above excerpt illustrates how being in the role of the hedgehog or the rabbit and trying to
provide a solution to the problem that emerged from the story children begun crafting a narrative around
the science concept. This science narrative included arguments that are suggestive of the realization of
cause and effect relations between elements related to the phenomenon such as that wrapping results to
keep the cold (insulation) and not wrapping results to lose the cold (melting). What is also important here
is that children used their everyday experiences to craft the science narrative and support their arguments.

Drawings were also used as a supplementary means for the children to express as well as document
their thinking about thermal insulation. In the indicative drawings presented below (Figures 2 and 3)
children drew the element that they consider as critical for the thermal insulation of the snowball, which is
the leaves. In particular, at one drawing (Figure 3) one child also decided to draw an acorn in the snowball
expanding the narrative about how snow is going to keep the acorn also fresh.

Figure 2. Drawing the rabbit cocooning the snowball with leaves
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Figure 3. Drawing the rabbit cocooning an acorn with snow and leaves

Relating the Phenomenon with the Thermal Condition and Changes in Temperature

Four out of six (4/6) children were able to develop a basic explanation about the concept of thermal
insulation relating the phenomenon with the thermal condition and changes in temperature (e.g., “It will

Zas

not melt because it will be cold”, “it will melt because spring will come”, “it will melt because when spring

77}

comes everything melts because it is too hot”, “it will melt because it is too hot”). This understanding is
particularly important for approaching thermal insulation in a way that is compatible with the scientific
model that can be used in early childhood education about this concept. Indicative examples of children’s
explanations related to the thermal condition and changes in temperature are presented in the following
excerpt (Excerpt 2).

Excerpt 2: Science narratives around relating the phenomenon with the thermal condition and changes in temperature
E: And if you don't wrap it with leaves, what will happen?
Rabbit 3 (R3): It will melt!
E: Al Why?
R3: [laughs] Why? Because when spring comes, everything melts!
E: Al Why is that?
R3: Why? Because it's too hot!
[...]
E: Would it melt? While if we wrap it with aluminium foil, what will happen?
Hedgehog 2 (H2): It wouldn't melt.
E: Why?
H2: Why (...) because the sun can't burn the foil.

This excerpt illustrates how children expand their science narratives about insulation during their
dramatic play. What is important here is that as the dramatic play evolves children reach and express more
advanced understandings of insulation. It appears to be able to connect the phenomenon to
thermal conditions and changes in temperature. This is a core idea in understanding thermal insulation.

Identifying Materials and Objects Based on The Criterion of Insulating Property and Distinguishing
These Materials and Objects from Others with Non-Insulating Properties

During their dramatic play, children had the opportunity to choose from a wide range of materials
and objects such as fabric, aluminium foil, plastic bag, a paper napkin to insulate the ice-cubes (see Figure
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4).

Figure 4. Children select materials and objects to cocoon the ice-cube

The findings revealed that the children were able, to some extent, to approach the insulating or non-
insulating property of the materials. This is evident from the fact that most of the children (4/6) selected
aluminium foil as the most suitable for maintaining the “frozen snowball”. Respectively, most of the
children (5/6) considered the fabric inappropriate as a material for the preservation of the “frozen
snowball”. Each child developed their reasoning to justify his/her choice, whether it was about snowball
management or the choice of material or object. Paper was not selected as an appropriate material from
most of the children (5/6). Regarding the choice of paper as a suitable material, only one child chose it
without giving a justification.

Excerpt 3. Using the criterion of insulating property and distinguishing materials and objects based on this criterion

E: Would you wrap it with something? Or would you leave as it is?

(R1): I would wrap it with...

E: Yes.

R1: (holds the aluminium foil)

E: With that?

R1: [affirmative nod]

E: Do you know what that is?

R1: Aluminium foil.

E: Ah! And why would you wrap it with this and not with the rest?

R1: In order not to melt...

[...]

E: If you wrap the snowball with this fabric, what will happen?

R1:1 think it will melt.

[...]

E: Are you thinking of something else that we could wrap around so it wouldn't melt? Something you've ever seen
at home.

R1: With plastic.

E: Ah with the plastic. Have you seen your home wrap cold things in plastic?
R1: We've seen ice wrap.

[...]

E: Would you choose the napkin?

Hedgehog 2 (H2): No.
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E: Why?

H2: Because it would melt.

E: It would melt. While with what you chose, what will happen?

H2: It wouldn't melt.

[...]

E: So, what materials did you choose?

Rabbit 3 (R3): Aluminium foil and a bag.

E: And if you don't wrap the snowball with something, what will happen?

R3: It will melt. Look at the water (means the water from the ice melting)!

E: How do you know?

R3: Because look at the water! The school is full of!

E: But what if we wrapped the snowball with this fabric?

R3: It will melt again!

E: Why do you say it will melt again?

R3: Why? (shakes hands as a sign of wonder). See for yourself why. Look, what does it look like!

E: What does it look like?

R3: Water!

The above excerpt demonstrates that children were aware of the fact that different qualities and
types of materials and objects can lead to diverse results regarding thermal insulation. The dialogues
highlight that this realization allowed children to distinguish materials and objects as efficient and non-
efficient options in insulating the ice-cubes during their dramatic play. What is also important here is that,

while playing, children develop a trial skill to test the efficiency of the materials (e.g., E: How do you know?
R3: Because look at the water! The school is full of!).

Realizing That the Use of Amplified Insulation Materials Can Lead to Better Insulation Results

While being in dramatic play as the characters of the story and handling the provided objects and
materials, children also appeared to be able to realize that the use of more amplified insulation materials
can lead to better insulation results. Regarding the choice of a plastic bag as a suitable material, one child
chose it as the main material, emphasizing the quantity of the bags that should be used. That is, he
considered plastic bags to be suitable for wrapping snowballs, provided they were “many”. For example,
“I know why if we wrap one, one, one, one, once it gets there it won't melt”.

Excerpt 4. Realising that amplified insulation materials can lead to better insulation results
E: Or would you choose something else?
R3: More bags! Not just one!
E: Ah! Why?
R3: Why? In order not to melt!
E: Have you seen this somewhere? How do you know?
R3: I know this because if we wrap one, one, one, one, once it gets up there and it is no way it will melt!
E: With bags! So, in other words, you say that we have to wrap it, but with many, many, many bags.
R3: Yes.
E: Is one not enough?

R3: (...) No.

The excerpt presented here showcases that through their extensive engagement with the concept
during dramatic play children were able to gradually deepen their understanding of diverse aspects of
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thermal insulation. The argumentation in the above excerpt is suggestive that the child realized that
amplified insulation solutions can lead to better insulation results. What lies behind this realization is the
advanced understanding that layers of insulation can block thermal transfer.

Conclusions and Discussion

The present study explored how dramatic play created the conditions for tracing and supporting the
process of thermal insulation concept formation in early childhood settings. Evidence showed that through
dramatic play inspired by a children’s book, preschool children were able to conceptualize thermal
insulation and develop explanations about the phenomenon. What was also found is that following the
flow of children’s dramatic play early childhood teachers managed to pose questions and better unpack
children’s thinking and stimulated them to wonder more thoroughly and develop their understandings
about thermal insulation within play-based settings.

In particular, the qualitative analysis of the empirical data showed that dramatic play allowed
children to a) develop basic argumentation to express their thinking about the phenomenon realizing that
several materials and objects can prevent ice melting; b) relate the phenomenon with the thermal condition
and changes in temperature; c) identify materials and objects with insulating properties and distinguish
these materials and objects from others with non-insulating properties, and d) come to the conclusion that
the use of amplified insulation materials can lead to better insulation results. The overall analysis also
highlighted that dramatic play created the conditions for the children to make conceptual bridges between
their everyday knowledge and experience about thermal insulation and a scientific understanding of the
concept. Almost all children (5/6) reported experiences from their daily lives such as domestic routines,
housekeeping, cartoons, free play with toys, objects and materials, during the interaction process with their
friends and early childhood teachers. One child initially reported seeing his mom at home wrapping “ice”
in plastic to keep it from melting. His peer, listening to his friend, agreed that his mom does the same and
even added that when she does not have bags, she wraps them in aluminum foil. Another child reported
something related to the general issue, stating that he knew that the snow would melt at some point because
it had snowed in his apartment building. This is not directly related to the choice of material but suggests
an appropriate correlation of the child with the subject. What was also important is that children used the
book several times during their dramatic play to get more information from the illustrated pictures
regarding the materials and the procedure of thermal insulating the snowball. This is suggestive that
children were motivated through dramatic play to approach thermal insulation as a real-life phenomenon
and as a real-life problem that has to be solved. The dramatic framework reinforced children’s engagement
with the collective science experience. At the same time, it allowed early childhood teachers to follow and
process children’s narratives and actions in a more naturalistic way than interviewing children.

The present study adds to the literature in a twofold way. Firstly, the findings provide important
insights into a science concept that has not been previously explored systematically in the literature of early
childhood science education research. This is particularly important given the fact that young children
experience thermal insulation as an everyday phenomenon in their daily life. A better understanding of
how young children think and wonder about thermal insulation can orient and shape teaching and learning
interventions in early childhood settings. Interventions tailored made to young children’s conceptual
interests and needs can support children to form explanatory models about thermal insulation that are
compatible with the models used in early childhood education.

Secondly, the study provides an alternative to the traditional tracing procedures of children’s ideas,
mental representations, and pre-conceptions. The study demonstrates empirical evidence of how dramatic
play can be used for tracing as well as supporting young children’s ideas and thinking in science. Thus, the
evidence allows us to rethink tracing procedures in early childhood science education as social and cultural
activities incorporated into the child’s everyday educational reality. This realisation informs everyday
practice providing a pedagogical framework that supports early childhood teachers to promote young
children’s engagement with the natural and technical world through play-based settings and in a way that
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is meaningful and enjoyable for the children.

The study concludes by highlighting the need for conducting further research on children's ideas
about thermal insulation. Future research on this theme can consider the expansion of the number of
participants as well as the design of a precursor model that illustrates the challenges as well as the
opportunities and the possibilities young children have while approaching thermal insulation in early
childhood settings. What is also important to be considered in future research is the need for designing and
implementing playful and meaningful for the child procedures for tracing and detecting young children’s
ideas, representations, and pre-conceptions in science.
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