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ABSTRACT

This article is about children’s drawing processes and emergent
systems thinking. ‘Emergent systems thinking’ refers to children’s
awareness of a system’s components, their interconnections and
the flows that move through them. This study focuses on a
video-recorded drawing session involving five five-year-olds who
were invited to draw how they think water reaches the tap. My
aim is to: (1) examine different ways of engaging with a drawing
task and (2) identify signs of emergent systems thinking in the
drawing process. Based in a posthumanist perspective, drawing
processes are seen as an intra-actions involving pens, paper,
children and teachers. This article shows five diverse ways of
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engaging with the drawing task, such as negotiating with teacher
and paper where and what to draw or alternating between pen
play and burst of focused drawing. These drawing processes also
show several signs of emergent systems thinking. However, some
of the visual responses to the teacher’s question were eventually
‘disguised’ as the drawing took new turns, shaped by ongoing
negotiations among children, materials, teachers and peers. This
article suggests that educators should attune to drawing as a
shared, evolving inquiry, rather than treating it merely as a final
product.

communities

Introduction

In early childhood education (ECE) settings, it is common to find children gathered
around a drawing table. Sometimes, they draw without much visible teacher involve-
ment. At other times, teachers introduce drawing activities to support specific curriculum
goals. This article explores the latter kind of situation, as I follow five five-year-old chil-
dren who were asked to draw how they think water gets to the tap. My aim is twofold; the
first aim is to examine different ways of engaging with a drawing task in ECE practice and
the second aim is to explore indications of emergent systems thinking (a concept further
outlined below) within that practice. Guided by posthumanist perspectives (Barad 2003,
2007), I ask (1) How do children engage with the task to draw ‘how water gets to the tap’
and (2) What signs of emergent systems thinking emerge in the drawing process?
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Children and drawings

For more than a century, researchers have used children’s drawings to make claims about
children’s cognitive and developmental capacities (see, e.g. Coleman, Iscoe, and Brodsky
1959; Haidkind et al. 2011) and to investigate how children understand different topics
(e.g. Barraza, 2006; Lahdesmaki 2022). In much of this research, drawings are treated pri-
marily as products, in the sense that researchers focus on the finalised images and draw
conclusions based on the visual elements in those drawings. However, scholars have cri-
ticised the positivist assumptions underlying much of the product-oriented drawing
research (Schulte 2021), and put forward drawing as a socio-culturally (Einarsdottir,
Dockett, and Perry 2009; Papandreou 2013) or socio-materially (Knight 2013; Penn
2019) situated meaning making process, rather than ‘a neutral practice for a natural
child’” (Schulte 2021, 59). According to Podobnik, Jerman, and Selan (2021, p. 200), chil-
dren’s drawings alone reveal little when interpreted by adults: when they asked 226 uni-
versity students to analyse children’s drawings, they found that the students frequently
overlooked, overestimated or misinterpreted the visual elements in the drawing. Podob-
nik and colleagues argue that to avoid such misinterpretations, it is essential to engage in
careful dialogue with the children. They further propose that drawing should be under-
stood as a purposeful process of ‘thinking in action” (Podobnik, Jerman, and Selan 2021,
p- 190), not as a straightforward representation of knowledge. Correspondingly, Knight
(2013) claims that when one looks at a child’s drawing, one is looking at a collection of
marks that the child was able and willing to make on paper at a particular moment in
time. The drawing cannot be understood as a child’s representation of a ‘readymade’
idea or evidence of their skills or cognitive level, because it is shaped in the moment
by materials, environment, bodily movement and mood (Knight 2013).

Children and systems thinking

Systems thinking is increasingly brought forward as key to enable children to address
global challenges (Vesterinen and Ratinen 2023). In early childhood education,
however, the system level is seldom in focus. For instance, when Sundqvist and
Nilsson (2018) asked Swedish preschool staff what technology content they covered in
practice, only five of 102 mentioned technological systems at all. Instead, they primarily
referred to technological artefacts, which reflects a broader tendency in early childhood
to focus on tangible objects, rather than on how parts are interlinked (Ben Zvi Assaraf
and Orion 2010; Feriver 2021).

This article engages with what I refer to as emergent systems thinking. The concept
builds on the general idea of emergent learning — recognising that children develop
awareness and capacities related to certain skills long before these are formally taught
later in the education system. A well-established example is emergent literacy, where chil-
dren’s early awareness of, for example, reading direction and letters is seen as a foun-
dation for learning to read (e.g. Rohde 2015). In my view, the idea of emergent
learning is helpful for ECE pedagogy because it draws attention to knowledge and
skills that would go unnoticed when assessed against school-based standards. Here, I
suggest the concept emergent systems thinking based on Ben-Zvi Assaraf and Orion’s
(2005) description of systems thinking for high school science. They propose that
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systems thinking involves the ability to identify a system’s components and processes and
organise them within a framework of relationships; to understand how different cultural
and natural phenomena influence the system and to understand the system in retrospect
as well be as being able to make predictions about it (Ben-Zvi Assaraf and Orion 2005,
523). Drawing on this description, I suggest that emergent systems thinking involves being
aware of a system’s different parts, how these parts are connected, and how flows move
through the system. It also involves awareness of how human and non-human actors
impact the system, awareness of the past and present of the system and the ability to
imagine its future.

A posthumanist perspective on children’s systems thinking and drawing

This study departs from a posthumanist understanding of what it is to be and know with/
in the world. Building on the work of Karen Barad (2003; 2007), I attempt to decentre
human actors when I look at the drawing process, assuming that drawing and emergent
systems thinking do not come from an individual child, but from entanglements of chil-
dren, pens, paper and other material things, as well as peers and teachers. I use a post-
humanist perspective because of its potential to highlight how children’s close
relations with matter matters to emergent systems thinking and drawing. Like Rautio
(2013), I recognise that children can form strong attachments to material things for
no apparent (for adults) reason. For example, Penn (2019) shows that some children
seem to enjoy the mere sensory experience of drawing — the feel of the pencils and
crayons, how they fit in their hands, and the sounds they make as they move across
the paper. Johnson Thiel (2020, p. 77) writes about a child and a red marker making
circles and spirals on small pieces of paper non-stop for almost an hour. She writes
that the child is ‘wrapped up in the energy of the entanglement and the unruliness of
a marker as it glides across the page’. This dimension of child-matter relationships is
seldom recognised and acknowledged in ‘a world that would have you believe that the
only reason to put marks on paper is to first, write traditionally and a distant second,
draw representationally’ (Johnson Thiel, 2020, p. 83).

I am also inclined towards a posthumanist understanding of systems thinking and
drawing because I contend with Hultman (2011) that children pose hypotheses with,
rather than about, material. Such thinking means that when children draw ‘how water
gets to the tap’ is not merely a matter of conveying readymade ideas onto paper (cf.
Knight, 2013). Rather, it is a collaboration involving, for example, children’s previous
experiences of water (and other things), the drawing material in front of them as well
as teachers and peers — all involved in steering the rhythm and direction of the
drawing activity; opening up for some drawing marks to emerge on paper and excluding
other (cf. Fenwick, 2015).

As I explore how children’s emergent systems thinking evolve while they draw, I build
on Pacini-Ketchabaw’ and Clark’s (2016) posthumanist study of how ideas and inquiries
about water emerge from children’s entanglements with materials, spaces, and both
human and non-human beings. Pacini-Ketchabaw and Clark (2016) introduce the
concept ‘watery pedagogy’ to highlight different ways that water shape both everyday
experiences, in ECE and in society, and broader historical developments. Pacini-Ketch-
abaw’s and Clark’s approach captures the shifting meanings of water across contexts and
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practices, inviting me to think of water systems not merely as technical infrastructures,
but as complex narratives and relationships that can surface in children’s drawing pro-
cesses. Inspired by Pacini-Ketchabaw and Clark (2016), I seek to follow the water
system in the evolving drawing process. This approach allows me to understand emergent
systems thinking not as a singular, cognitive act, but as an effect (cf. Penn, 2019) of the
dynamic entanglements of papers, pencils, peers, teachers and the children themselves.

Method

This study employs a qualitative, video-based approach to a drawing session in a Swedish
preschool. Informed by posthumanist perspectives, I focus on the relational and material
dimensions of the drawing process. Below, I outline the context of the recorded session,
the nature of the drawing task and how the data was generated, selected and analysed.

Project

The video session analysed herein stems from the project Child, City, Future, which I
carried out with teachers at three Swedish preschools (children aged 1-5 years). Each
team worked with groups of 20-25 children, which is in line with how Swedish pre-
schools are normally organised. In the project, teachers and children engaged with
urban infrastructure, specifically the city’s systems for distribution of water and trans-
port. My collaboration with each of the teams started with a meeting where we discussed
what urban infrastructure can be and how it can make sense to young children. We
settled for the idea that urban infrastructure is about distributing a resource or service
(e.g. water or public transport) across a network (e.g. water pipes or roads) in the city
- which aligns with my conception of emergent systems thinking. After this meeting,
two teams chose to focus on transportation and the third chose water management.
The teachers were free to arrange activities as they saw fit for their groups of children.
My intervention was that I asked teachers to plan for arts-integrated explorations of
the system they had chosen. The reason was both that I had experienced the pedagogical
potential of arts-integrated science and technology education in previous research collab-
orations with preschools (Areljung, 2023) and that the arts can offer unique ways to make
meaning of complex issues (Chapman & O’Gorman, 2022, Eisner, 2004), such as systems
for water and transport. I met each teacher team four times during this intervention
period, to discuss their and my reflections from the project activities.

Data generation

I, or a research assistant, attended each preschool group on five occasions to video-record
the activities and photograph any art product that children generated, such as sculptures or
drawings. In all, the project generated data from fifteen activities. Typically, the activities
lasted for 20-40 min, and we recorded the whole session, from the teacher’s introduction
and instruction and until the children left the site. The teachers arranged activities for three
to six children and centred the activity around a table or a large paper on the floor, which
meant that we could capture all of the children’s work in the video frame.
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In this article, I focus on a 25-minute session where children engage with the task of
drawing how they think water reaches the tap. I chose this session because it corresponds
to my aspiration to examine different ways of engaging with drawing task and to identify
signs of emergent systems thinking in the drawing process. The session happened on the
first day of the preschool’s water system project. During circle time, children and teachers
watched an educational video that briefly covered the water cycle, water management,
fog, clouds, rain and much more. The teachers encouraged children to mention things
they knew about water, before they revealed that the five oldest children in the group
would stay indoors to think about where water comes from, while the rest should get
dressed for outdoor play.

Participants

The recorded session included five five-year-old children. They were chosen by the tea-
chers because they were the oldest children in the preschool - the others were one year
younger. Additional participants were the table, the five papers and about seventy pens,
the drawing task, and two teachers. In line with the posthumanist perspective, I also see
myself as a participant. As a researcher, I do not stand outside of the phenomena
studied but I am part of the entanglement that shapes what can be known (Barad,
2007).

Ethics

This research was conducted in accordance with the EECERA Ethical Code for Early
Childhood Researchers (Bertram et al., 2024), with deep respect for the dignity of all
participating children and teachers. Before the project began, I informed preschool
staff and the children’s caretakers about the research aim, how the project would be
carried out in practice, and how the data would be used. I informed them that I
would use pseudonyms for the preschool and all children and staff - and that I
would not publish any pictures where they could be identified. Caretakers could
then decide whether they wanted their children to take part in recorded activities.
They also knew I would remain attentive to any signs from children indicating they
did not want to appear on video.

Before the analysed session, I had met the teachers twice, but this was my first encoun-
ter with the children. We introduced ourselves, and I explained that I collaborated with
the teachers on their project about water systems. I told the children I wanted to record
what they were doing and that they could tell me or show me if they did not want to be in
the video frame. While we talked, I filmed a part of the room and showed the clip on the
camera display to illustrate what the recordings would look like. All children in this
group agreed to be recorded and were eager to watch a segment of the video at the
end of the session.

Analytical procedure

This section is written from the standpoint that I, as a researcher, am intertwined with
knowledge production and that I make agential cuts (Barad, 2007) of the data. These
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cuts are limited by what I recognise as drawing and emergent systems thinking, meaning
that many things will go unnoticed because the way children and matter collaborate do
not adhere to my adult logic (cf. Johnson Thiel, 2020).

First, I watched the video sequence several times without sound and followed drawing
entanglements involving one child at a time throughout the sequence. I noted how entan-
glements (of pens, paper, peers, teachers, and the evolving composition) appeared,
shifted, and dissolved across time. I also observed the material effects (cf. Penn, 2019)
that these entanglements produced, in terms of lines, surfaces, and composition on
paper. This agential cut shaped how relations became visible: by focusing on a single tra-
jectory at a time (and not on the whole group of participants), certain connections and
material effects could be traced in detail, while others receded.

Second, I put the sound on and added a transcription of the verbal layer to my notes.
This was another agential cut, reconfiguring the phenomena in focus (drawing processes
and signs of emergent systems thinking) by including voices, words, and rhythms of
verbal interaction. In Table 1, I show a passage focusing on one child’s process, including
examples of the marks made on paper.

Finally, I sought to follow the water system through the transcripts. I was inspired by
Pacini-Ketchabaw and Clark (2016) who claim that, when following the water, ‘we may
find it becoming heating, drinking, washing, irrigation, electrical power, fountain, ritual,
art, rain, oceans, rivers, contaminants, and sewage’ (p. 16). Accordingly, I tried to identify
parts, links, and flows of water systems (cf. Ben-Zvi Assaraf and Orion 2005, p. 523) that
formed, lost form, and recombined as an effect of collaboration within the drawing
entanglements. I was also attentive to signs of different meanings of water across chil-
dren’s lives and across historical and political contexts (Ben-Zvi Assaraf and Orion
2005; Pacini-Ketchabaw & Clark, 2016). In doing so, I enacted further agential cuts,
attending to some of the material-verbal effects emerging from the drawing entangle-
ments, and leaving others aside.

In Table 2, I present another passage to illustrate how water systems ‘become’ cucum-
bers (indirectly: vegetable gardens and sprinklers) in a drawing created collaboratively by
children, a teacher and green pencils.

Table 1. Excerpt from the transcription of Noa’s drawing process.
Marks on paper Step 1: Without sound Step 2: With sound

~ Picks up a black pen, moves it above the paper  (Silent)
LB without drawing. Draws a shape and splits in in
i) half. Changes to a blue pen. Draws four vertical

blue lines inside the shape

Turns to someone who is not visible in the video, Noa: | will draw the water tower. | have drawn it
moves her fingers above the drawing, so it comes here. Teacher: Is that the water
downwards from the shape she just drew tower? Noa: Yes. | can’t draw a big one

Adds three vertical blue lines between the shape  (Silent)
and the blue base of the paper
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Table 2. Excerpt from the transcription of Tom’s drawing process.

Marks on paper Step 1: Without sound Step 2: With sound
Reaches for a bright green pen, holds it for ten  Tom: Miss, I'm going to draw a cucumber.
seconds and bends toward the paper. Camilla: Go ahead, cucumbers need lots of
Uncaps the pen. water.
Y Draws during 50 sec. Tom: Cucumber!
Reaches for a dark green pen, puts it down Camilla: Cucumber tastes good.
next to the paper, picks up a the bright green Tom: | love cucumbers ... I've eaten fifty hundred
pen again, continues to draw ninety-nine ...

A (Another child chimes in that they also want to
draw a cucumber.)
Tom: One can also draw a watermelon! Miss, I'll
need a dark green when I'm finished ... Miss, my
grandma has the tastiest carrots in the world.
Camilla: Does she grow them herself?
Tom: Yes, she has a vegetable garden.
Camilla: Perfect. And that takes a lot of water
... (Two children add that they too have
vegetable gardens)
Tom: That's why they have sprinklers with
controls that start the water

Findings

Below, I introduce the first two minutes of the drawing session, before I precede into the
drawing entanglements of each child.

Introducing the drawing task

A rectangular table is surrounded by five children on chairs. While handing out drawing
papers, the teacher Fredrik says: Now you will get one paper each and create what you
think ... He stops to look at his colleague Camilla’s notebook to get the exact formulation
they have agreed on, and she fills in: How do you think that water gets to the tap? That is
what you should try to draw. The papers are different from the ones children usually draw

Figure 1. The teacher scatters pens across the table.
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on - larger, thicker and not as white. When the paper is in Tom’s hand, he says: But they
are yellow? and Fredrik responds: Yes. These are really nice papers. Then about seventy
pens are scattered across the table (Figure 1). All of the pens are new; the children
have never used them before. The pens roll. Otto looks at them, smiles and says wow!
(impressed by the amount, it seems). The children each pick a pen, some directly
from the jar, others from the table (Figure 2).

Vera: responding first to the teachers’ question, then to the multitude of
colouring pens

As soon as a black pen is in Vera’s hand, a long winding line emerges on paper. The line
shifts angle many times. With each shift, Vera turns the paper. Within two minutes, the
line drawing covers the paper from side to side, and Vera adds what seems to be a water
tap at the corner where the line started. So far, I interpret that Vera, the pen and paper are
responding to the teachers” question about how water gets to the tap’: the water gets to
the tap through that long winding line. This response would, however, be difficult to
uncover, should one look ahead to the finalized drawing, where nearly the whole
paper is covered in different colours (Figure 3). Because soon, it seems as if the desire
to use the new pens overtrumps the desire to answer the teacher’s question. There are
areas created by the long twisting line on her paper that call for being filled by some
of the colours encapsulated in the pens on the table. Vera changes pens 27 times
during 23 min, often without drawing anything, just taking the cap off, putting it on
again, putting the pen down and immediately choosing a new one. Little is said. After
14 min, Vera pats the arms of the teacher and states: My grandma and grandpa have a
kitchen garden, which is a response to an ongoing conversation around the table,

Figure 2. Three minutes into the drawing session. Vera, Tom and Otto are drawing, while Noa and Eli
seem to think about what to draw.
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Figure 3. Vera’'s final drawing.

where children comment on their experiences of growing vegetables. Three minutes
later, Vera looks at her drawing, commenting that: This turned into a shark, referring
to the blue shape in her drawing, to which she has added a red eye and sharp teeth.
Then she grabs a purple pen, adding body to a line in the drawing, explaining that:
This is a purple cucumber, in response to Tom’s mentioning that he has drawn a
cucumber.

Tom: negotiating with paper and teacher about what, where and how to draw

Tom too starts drawing at once. He seems confident in how to handle the task, yet he
constantly asks for the teachers’ affirmation and advice. While the others mostly work
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in silence, the room’s verbal space is dominated by Tom’s voice posing questions and
making comments to teachers. Early on, he asks Camilla what to do. She responds:
Think about the question we asked: How do you think that water gets to the tap? Tom:
From the clouds. Camilla: Yes. Draw what you think. Tom: I will draw the lake.
Camilla: Draw what you think. A bit later, a figure (water plant) emerges above the
blue surface on the paper. Tom shows it to Camilla, as if he has finished. Camilla
looks at it and asks: How does the water get to the tap? Tom: Uhm ... from the lake.
Camilla: But how? Her colleague Fredrik fills in: Maybe from a well. But where does
the water go? Then several children respond, at once: To the water treatment plant!
Fredrik continues: How does the water get from the water tower to the treatment plant
and from the well to the tap? Does it go through the rocks? Tom: Now I know! There
are pipes under the water. Camilla: Then maybe you should draw the pipes. Tom asks:
But how do I do that? and immediately responds: I'm going to draw them in black and
starts marking a horizontal thin rectangle under the blue surface (lake) and fills it with
vertical lines (Figure 4).

After ten minutes there are four pens in Tom’s hand, three are put down and the
remaining pen moves a bit in the air above the paper when he asks Camilla: Miss
(froken), what do you want me to draw now? Camilla responds: We have posed a ques-
tion to you — how does water reach the tap? Tom says: But I don’t know. He looks at his
paper, which seems to tell him that it is full already, so Tom adds: But there is no room
for anything more. Camilla points at a surface on Tom’s paper. He grabs a blue pen,
saying: I can draw a water plant and starts making firm, thorough marks on the
area that Camilla pointed out. Then he lifts the paper, showing it to her: Do you
see? It is a water plant! Camilla keeps encouraging him to develop the drawing, this
time by pointing at the image Tom just made and asking: How does water get to the

]

Figure 4. Tom’s final drawing.
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water plant? Tom grabs a pen, seems to change his mind and reaches for a darker one
before he starts drawing. These types of collaborations, involving paper, child and
teacher are typical for Tom and Camilla. Tom is in a constant conversation with his
paper and Camilla about what to do next, where to fit new marks on paper. The
other children are also involved in such conversations with their paper, but they do
not seek for the teachers’ affirmation or advice. Tom’s way of dealing with the
drawing task stands out in yet another way, because he does not seem to take inspi-
ration from his peers’ drawings. Rather his paper is the first one displaying a water
plant, water pipes and a cucumber - of which one can find in the drawings made
by the other children.

Otto: dwelling in drawing at the base of the paper before taking up elements
from peer papers

Otto sits for two minutes before he grabs a blue pencil and starts drawing at the very base
of the paper. After almost five more minutes, which is very long in comparison to the
other four drawing processes, he puts the cap on the blue pen. At this point, three of
the papers around him are filled with lines and shapes, whereas his and Noa’s compo-
sitions linger at the edges of the paper. As Otto adds elements to his drawing, he

Figure 5. Otto’s final drawing.
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seems to be inspired by the papers around him. He draws pipes that resemble those on
Tom’s and Eli’s papers, and a water tower connected to the sea with thin blue lines, like
on Noa’s paper. At the end, he adds a cucumber, which is an element found in all five
drawings. Otto is silent during the whole session, except from one time when the
teacher Robert points at his drawing, asking what it is, to which Otto responds: A
water tower and A cucumber (Figure 5).

Noa: hesitating, planning and drawing in the air

Throughout the recording, Noa holds a pen in her hand. Initially, Noa and the pen do not
produce any marks on paper. Instead, she sits for a while resting her chin in her hand
(Figure 6), saying: I'm going to think about what I'll do ... When Noa and the pen even-
tually make some marks, those remain at the edges of the paper. A thin rectangle evolves,

p 07

P o o0

i

RO

Figure 6. Noa's final drawing.
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split in two, with the top part yellow and the bottom part blue. While moving her
fingertip along the rectangle, Noa turns to the teacher, Fredrik, to say: I am drawing
where the water is going.

Noa does a lot of ‘air drawing’ just above the paper, seemingly unwilling to make any
actual marks on the empty surface in the middle. She says very little during the session,
but after 14 min she states: I will draw the water tower and she picks up a black pen,
moves it above the paper without drawing for a while before she adds a shape, splits it
in half and fills it with blue vertical lines. She turns to me and points at the shape (a
water tower). While moving her finger from the shape tower towards the water, she
states I have drawn so it [the water] comes here. After some time, the blue lines inside
the water tower are extended downwards to the sea at the bottom of her drawing.
Then a black shape (part of a shark) emerges on the water surface. At the end of the
session, Noa draws a horizontal line at the top third of the paper and draws many
fruits and vegetables above the line.

Eli: shifting between burst of drawing and pen play

Eli also waits for minutes before he makes any marks on paper. Like Noa, he rests his chin
is his hand, seemingly pondering on what to draw, how to start. He reaches for a pen, but
does not pick it up. Instead, he leans back and says: I won’t be able to ... Camilla: But you
know what the tap looks like? Eli smiles: Yes, that I know. The issue seems to be about
something else, perhaps how to compose the drawing, or what elements to include.
The drawing evolves through short intense periods of mark making, followed by long
periods where Eli and the pen collaborate in other ways than by making marks on
paper. Eli tries different ways to hold the pen between his fingertips and different ways
to put the cap on. The visual narrative grows bit by bit and appears to be inspired by
elements in Tom’s drawing (water treatment plant and pipes) and the teachers’
guiding questions. Among the five children, Eli’s drawing entanglement produces the
most visual signs of connections and flows between the elements on his paper. He
draws pipes and blue lines to connect the elements, and he moves his finger along the
connections to illustrate how water flows from the sea to the water tower, the water
plant and the tap (Figure 7).

Discussion

The first aim of the article was to examine different ways of engaging with a drawing task.
The findings show that these five drawing processes were not only oriented towards
responding to the teachers’ question — they were also driven by the excitement of enga-
ging with materials and tools (cf. Penn, 2019). There seems to be a strong desire to be part
of a child-pen entanglement, not only to make marks on paper (cf. Rautio, 2013), but
sometimes just to hold the pen or ‘drawing in the air’ above the paper, as if the child
and the tools are attuning to each other before making any visual marks. The children
also seem to enjoy the multitude of pens as such (exclaiming ‘wow!” as the teacher
first scatters the pens across the table), they enjoy changing pens, putting the cap on
and off the pens, and moving the pen in different ways. Their ways of engaging with
the drawing task illustrates that drawing, in this context, is not a matter of transferring
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Figure 7. Eli's final drawing.

readymade answers about ‘how water gets to the tap’ onto paper. Rather, it is an ongoing
negotiation involving eyes, hands, pens, and papers, which produce suggestions on where
to go next (cf. Hultman, 2011). Teachers and peers, too, play important roles here. Tea-
chers are primarily involved through questions or advice that influence how, what and
where to draw, whereas the peer involvement is a more tacit matter of noting and
responding to the marks made on each other’s papers, borrowing shapes or arrangements
from each other.

The article’s second aim was to explore indications of emergent systems thinking in
the drawing processes. In the introduction, I stated that emergent systems thinking
involves being aware of a system’s different parts, how these parts are connected, and
how flows move through the system. Halfway into the drawing session, I can identify
signs of system parts such as water sources (lake or sea), showers/taps/toilets, water
towers, water management plants and pipes. Some of these parts are interlinked with
blue lines and some children indicate water flow by moving their fingers across their
drawings. However, as the session continues, the drawings evolve. A shark appears in
the ocean on one paper, and another paper turns into colourful patchwork. When the
conversation around the table starts revolving around experiences of growing and water-
ing fruits and vegetables, drawings of carrots, cuacumbers and cherries enter the papers.
So, when I ‘follow the water system’ (cf. Pacini-Ketchabaw and Clark 2022) throughout
the drawing sessions, I conclude that water systems also become a place for sharks to
swim in and irrigation for cucumbers and cherries. Following the water system across
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the process also helps me to see that drawings are produced in layers, where layers made
early on may be covered by wherever the child-paper-pen-peer-teacher entanglement has
driven them a few minutes later. So, whereas the initial response to ‘how water gets to the
tap’ may be disguised in the end, the latter part of the drawing sessions indicates how
children’s engagement with water expands to other parts of their lives during a
drawing session.

Limitations

In the introduction, I propose — drawing on Ben-Zvi Assaraf and Orion’s (2005) descrip-
tion - that emergent systems thinking encompasses not only children’s awareness of parts,
links, and flows of the water system, but also an awareness of how human and non-
human actors impact the system, how the system is situated in time (past and
present), and how its future might be imagined. The single drawing session analysed
here, conducted on the first day of the preschool’s water system project, is not
sufficient to determine whether and how this broader dimension of emergent systems
thinking is relevant in early childhood. Nevertheless, I suggest that by following a pre-
school’s work over a longer period of time, and by using Pacini-Ketchabaw and
Clark’s (2022) approach to ‘follow the water,” researchers may begin to identify signs
of children’s awareness of the water system as embedded in society - shaped by both
human and non-human influences and dependencies — and as unfolding across temporal
dimensions of past, present and future.

In this article, I made agential cuts that trace five drawing entanglements across a
single drawing session. Although I have not analysed the entanglements of all partici-
pants simultaneously, I do note, like Anggard (2005) did in her study of drawing prac-
tices among Swedish preschoolers, that the drawings are influenced by what happens
on the peers’ papers. I encourage future research to expand the agential cut to encompass
more elements within a drawing session, to better capture the (often tacit) role of peer
drawings in how children approach a drawing task and what indications of emergent
systems thinking may arise in their drawing practices.

Implications

In terms of implications for early childhood education, the article makes two main con-
tributions. For one, it introduces the term emergent systems thinking and illustrates
examples of children’s awareness of parts, linkages and flows in a system, which is an
underemphasized area of early childhood education (Feriver 2021; Sundqvist &
Nilsson, 2018). The pedagogical approach displayed in the article can be used in teaching
related to other systems than water, such as waste management, electricity or transpor-
tation. If the task was to draw ‘How does the bus travel through the city’, children’s
drawing processes may indicate their awareness of system parts such as roundabouts,
traffic lights, and bus stops, all connected within a network of roads through which
cars, bicycles and other vehicles move. If the task was to draw ‘What happens to the
milk box after we finished the milk?’, children’s drawing processes might indicate aware-
ness of containers for different material, and how these are collected by a lorry to be
transported to a recycling plant.
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Second, this article contributes to early childhood education by highlighting the
diverse ways in which children engage with materials, peers and teachers to draw a
response to a given question. The children’s varied approaches to the task — some hesi-
tant, some direct, some seeking the teachers’ approval and advice, some responsive to
images occurring on their peers’ papers — demonstrate that drawing is not merely a
matter of translating readymade answers onto paper, but a complex collaboration invol-
ving body, material, peers and teachers. The findings may inspire teachers to tune into
the ongoing process, rather than making conclusions based on the final drawing.
Adding to previous research suggestions that one must engage in dialogue with children
to make interpretations of their visual marks on paper (e.g. Podobnik et al., 2021), this
article illustrates that such dialogues should not necessarily be verbal. Apart from
Tom, the children speak very little about how water gets to the tap. Either they remain
silent, or their talk drifts to other topics. The analysis shows that their drawing and
body language align more closely with the concept of water distribution than their
verbal statements. In order to unveil children’s awareness of the water system, it may
be more relevant to look at the elements they draw (water source, water tower, water
plant, tap, shower) and how they connect these elements (with blue lines and pipes,
and by moving their fingertips or capped pens above their drawings) than to listen to
what they say, since most of these ideas remain unspoken. In this way, drawing
becomes not an endpoint, but a shared, evolving inquiry between children, material
and teacher.
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