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Abstract: Burns and accidents caused by children playing with fire are a leading cause of accidental
death in Taiwanese children. This study attempted to explore how preschool children use drawings
to express the image of “do not play with fire”. This study used a picture-projection technique and
conducted interviews with 54 children aged 4 to 6 years old to investigate the theme “do not play
with fire”. Qualitative analysis is used to analyze the drawing samples.

Among the expressions of “do not play with fire,” a “scene of fire” was mostly drew by the
6-year-old children, who mainly portrayed scenarios depicting the harms caused by playing with
fire; “do not play with fire” was used by the 5-year-old children, who mainly used images to
express the concept; and a “scene of fire” was used by the 4-year-old children, who mainly used
lines to express attitudes and feelings. In terms of the visual representation of “do not play with
fire”, the 6-year-old children tended to use symbol representation, mainly the cross; the 5-year-old
children tended to use action representation, mainly the palm. Using simple and concrete images
are able to inform children of possible injury, which effectively achieves the educational goals.

Key words: Preschool Children, Children’s Drawings, Visual Representation, Projective
Techniques

1. Introduction

According to World Health Organization (WHO) statistics [33], accidents are the main cause of death and
injuries, including head injuries, drowning, suffocation, electrocution, and burning, among preschool children
[28]. Many of the victims of such injuries are between 2 and 6 years of age [2]. Burns and accidents caused by
children playing with fire are especially threatening to the lives of children [27, 21]. Accidental injuries are the
primary cause of death for Taiwanese children, and burn injuries are the focus of home accident prevention for
young children aged 6 years and younger [45].

Accidental injuries in preschool children tend to be caused by curiosity, biological development, caregiver
neglect, and a lack of warning labels [33, 39, 18]. Thus, the prevention of such accidents is a complex and
multifaceted initiative. The results of related research have shown that the public’s understanding of warning
labels is low [47, 11, 38, 15], especially among preschool children, who are more likely to experience accidents

[7]. Currently, products on the market lack well-designed warning symbols, and they primarily evaluate the



usage preferences of adults without an in-depth understanding of the cognitive issues particular to children, who
lack empirical experience or theory as a foundation for understanding [42, 31, 15].

It is difficult to survey preschool children’s understanding of images, especially because young children’s fear
of unfamiliar environments, such as the laboratory, often result in incomplete oral expression. Testing in a
natural environment could produce optimal results, and drawing is an approachable tool that can lower children’s
defenses and reduce the perceived threat to the subjects [37, 34]. Malchiodi (1988) and Campbell (2006) further
noted that drawing is the most common way for preschool children to express their thoughts, feelings, and
beliefs [26, 7]. Matthews (2003) likewise indicated that children explore the world around them and that pencil,
brush and paper provide the best way for them to convey their hopes and most profound fears [28]. The
picture-projection technique can thereby provide an understanding of children’s psychological conditions and
thinking models [37, 7, 24, 34, 3].Children’s drawing processes integrate feelings and intentions [26, 14].
Drawings thus can be explored to examine past experiences and convert them into new concepts and models [26,
28]. Nuttman-Shwartze et al. (2012) noted that children’s drawings reveal the difficulties they have experienced
and the coping strategies that they used to work through the experience and adjust to the situation [32]. When
facing experiences such as disaster, fear, and illness, school-aged children can use drawings to express the scenes
that occurred, which can help them understand the dangers that the disasters created [24, 3]. Altogether, research
on children’s drawings has shown that the picture-projection technique has the following effects: 1) It provides
entertainment as well as physical and mental relaxation, 2) it helps children feel safer in unfamiliar
environments; 3) it reduces children’s homesick feelings, 4) it offers a method for relieving stress and expressing
emotions, and 5) it helps children understand the purpose and methods of treatment and accept treatment or
nursing interventions [43, 40, 24, 34, 44, 3, 36].

The minds and bodies of preschool children are still developing, as are their experiences and understandings
of the world [35]. As children grow, their cognitive development is gradual and continuous [34]. Cognitive
development begins with action representation, which typically begins before the age of 3, with which children
understand the world through their physical actions [5]. Image representation means that children can use
images to describe the world; when they grow older, children can use language, words, and symbols to gain
knowledge during the symbolic representation stage [5, 35, 12]. On this point, Lesh et al. (1987) reported that
“representation” refers to the code system used in the psychological process of modularization [23]. The code
system may involve images, symbols, language and words, concrete operant objects, or other visual
representations of children’s cognitive concepts. Preschool children frequently use formal activities to express
their understanding of life experiences and images [6, 15]. As related studies suggest, characteristics of images
that facilitate preschool children’s understanding of the intended meaning of the images are as follows: 1) images
should conform to real-life experiences, 2) images should include objects from life that children are familiar with,
and 3) an image’s design should conform to what children can comprehend [17, 30, 38, 31, 46].

Building from a review of previous scholarship, through related research and according to findings below, we
can more directly recognize the characteristics of preschool children’ cognition of warning pictures: 1) children
are not innately good at identifying some warning images, 2) the design of an image should conform to

children’s recognition and 3) characteristic of an image can enhance children’s understanding of danger [25, 11,



47, 30]. For example, Loring and Wiklund (1988) investigated the warning signs of swimming pools for 5 to 10
years-old children, according to research finding, the poses and actions shown on the pictures should be specific
in order to warn the public [25]. Considering this framework, Wogalter et al. (2002) and Mayhorn et al. (2006)
proposed that it is necessary to base designs on images that can easily be understood by children to enhance their
understanding of danger and, in turn, decrease accidents. Consequently, the present study included 4- to
6-year-old children as subjects and used picture-projection with the theme of “do not play with fire” to examine
the children’s understanding of a specific danger. The children-respondents in this study used drawings to
express their feelings [47, 30].

The purposes of this study were as follows: 1) to investigate how preschool children use images to express the
concept of “do not play with fire”, 2) to compare how children of different ages use images to express the
concept “do not play with fire” and 3) to understand how preschool children interpret representations of the
concept “do not play with fire. Ultimately, the results gleaned from this study can provide a reference for

designers to establish designs and instructional support when creating warning images for children.

2. Methods

2.1 Experimental design

This study used a picture-projection technique to explore how children between 4 and 6 years old express “do
not play with fire”. A pre-test and children’s focus groups were conducted to reconfirm the feasibility of the
survey. After modification, the official testing was conducted. This research as divided into two stages. The first
stage consisted of picture-projection technique surveys. In the picture-projection surveys , the subjects expressed
and drew the images with 12 color crayons on a 257x 364mm white paper to represent a topic about “do not play
with fire” in a low-stress atmosphere. The second stage: One-to-one interview with subjects, it aims to find out
the meaning of the images of “do not play with fire” in each drawing. After the interview, meta-communication
is conducted and it aims to help children express themselves and validate the themes of painting [22]. Giffin
(1984) thought that meta-communication satisfies the need for interpersonal communication and the need for
rules used in coordinating matters with other people [10]. The tester interviews them regarding the content of

image and invites children to explain the meanings of image [13].

2.2 Subjects

The subjects were selected by a convenience sampling of kindergartens. The kindergartens were located in
central Taiwan and they approved the research agreement. Children’s parents’ provided written agreement and
details related to the study. Interviews were conducted with the subjects to verify the extent of their
comprehension, if the children showed difficulties with communication or interpersonal relationship; they were
removed from the tests. After filtering for learning backgrounds and parental consent, 54 children (24 boys, 30
girls) ranging in age from 4 years, 6 months old to 6 years, 1 month old were selected as the research subjects.
This study chose kindergarten and preschool children as research subjects because around the age of 5, children
develop the ability to draw and use symbolic representation [12], and Mayhorn et al. (2006) investigated 3 to 6
years old children’s understanding of warning symbol, these studies indicated preschool children can describe

images of life experiences [30].



2.3 Procedure and Materials

Pretest: The researchers conducted a pretest of “do not play with fire” drawings on three young children and
then adjusted the test steps according to the results of the pretest.

Official test: The research location of this study was a kindergarten in Taiwan, and the whole class underwent
the test as a group. Three classes were participated in this survey. The subjects’ seats were separated as much as
possible to reduce the potential for observation and imitation, thus obtaining higher field validity for the
children's representations of the concept “do not play with fire.”

Before the test, the researchers and kindergarten teachers helped the children note their class and gender. Each
child was given a 257x 364 mm drawing paper and 12 color crayons. In the interview, subjects’ basic
information are recorded to enhance the analysis of works. Sound recording devices were used to record the
overall interview process, and transcription machines were used to convert the interviews into electronic
transcription files. The researchers classified and discussed the drawings with three early education teachers,
using qualitative classification in content analysis [30], to classify the topics based on image features, such as

shapes, activities and expressions.

2.4 Data analysis

After all of the test drawings were retrieved, a sample analysis was conducted as follows: Data classification:
The collected drawings were collected, and the works were classified according to numbers, classes, and ages.
Classification by drawing topics: the researcher discussed and analyzed the data with three early education
teachers, and the content of the drawings was used to find themes with the same features, which were “do not
play with fire” and “scene of fire.” Image analysis: The results of image analysis were based on the hermeneutics
proposed by Betensky (2001) and included image meanings; composition elements; and the responses, emotions,
and thoughts of the interpreters [4]. In addition, the perspectives of phenomenology were incorporated to
analyze the subjects’ mindsets, behaviors, and interview responses. Finally, an university professor expertise in
early childhood education and two preschool teachers helped to analyze the data results through a discussion to

enhance the reliability of the overall results.

3. Results and Discussion

After reviewing all the samples, the themes were summarized as “do not play with fire” and” scene of fire”
(Figure 1). Figures 1 show the image features of each topic. Images in the “do not play with fire” topic included
child figures, open palms, and sources of fire, and they occurred in a total of 24 drawings. The “scene of fire”
images included children playing with fire and causing major conflagrations resulting in the loss of life and
property. A total of 26 drawings featured images related to this topic. Four works were characterized as other.
The overall images, image representations, “do not play with fire,” and “scene of fire” images were discussed

and used to create an integrated understanding of children’s expressions of the concept “do not play with fire.”
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Figure 1. Image samples of children aged 4 through 6 years old

3.1. Analysis of the overall image

Table 1 shows that the 4-year-old children mostly drew “scene of fire” images (77.8%), the 5-year-old
children mostly drew “do not play with fire” images (66.7%), and the 6-year-old children mostly drew “do not
play with fire” images (50.0%), followed by “scene of fire” (38.9%). A comparison of themes showed that the
topic “do not play with fire” was most often expressed by the 6-year-old children, followed by the 5-year-old
children and the 4-year-old children; the topic “scene of fire” was most often expressed by 4-year-old children,
followed by 6-year-old children and 5-year-old children. In order to understand differences among ages,
chi-square is used for comparison. Statistical testing results showed (Table 2) significant differences (32=9.450,
p=0.009) on the theme of not playing with fire. Among them, 5 children expressed the greatest (66.7%), children
expressed the least (16.7%). In the topic of fire scenes, there were significant differences (32=9.940, p=0.007).
Among them, 4 children expressed the greatest (77.8%), 5 children expressed the least (27.8%), both topics
show significant differences in topic expression among children of different ages.

Table 1. Chi-square test of Do not play with fire and Scene of fire, number of people (percentage)

4-year-old 5-year-old 6-year-old
Subjects children children children Total
N(%) N(%) N(%) N(%) Pearson df P
Do not play *
with fire 3(16.7) 12 (66.7) 9(50.0) 24 (44.4) 9.450(a) 2 .009
Scene of fire 14 (77.8) 5(27.8) 7(38.9) 26 (48.1) 9.940(a) 2 .007*

Note : (*Significant Difference), p<.05

After a chi-square analysis, LSD test’s multiple comparisons (Table 2) and Table 3 are used to find differences
in different ages. On the theme of not playing with fire, 6 year-old children (.036*, p<.05) and 5 year-old
children (.002*, p<.05) have significant differences from 4 year-old children, which shows that preschool
children have significantly different expressions of the topics. In the topic of fire scenes, 4 year-old children
showed significant differences from 6 year-old (.002*, p<.05) and 5 year-old children (.015%*, p<.05). Similarly,
results showed that preschool children have significantly different expressions of the topics. Multiple
comparison results showed that 6 and 5 year-old children have more similar expressions for the two topics, while

4 year-old children showed some differences in topic expression compared to other children.

Table 2. Post HocTests LSD Multiple comparisons of Do not play with fire and Scene of fire

Dependent Mean Difference | Std. 95% Confidence Interval
Variables (D) Age (J) Age {-)) Error | P of the Difference
Lower Upper
. 4-year-old | S-year-old -.500(*) 155 | .002 -.81 -.19
Do n"tffrl:y with 6-year-old Z333(%) 155 | 036 _64 -02
S-year-old | 4-year-old .500(*) 155 | .002 .19 .81
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6-year-old 167 155 | 287 -.14 A48
6-year-old | 4-year-old .333(%) 155 | .036 .02 .64
S-year-old -.167 155 | 287 -48 .14
4-year-old | 5-year-old .500(*) 155 1.002 19 .81
6-year-old .389(%) 155 | .015 .08 .70
S5-year-old | 4-year-old -.500(%) 155 1.002 -.81 -.19
Scene of fire 6-year-old _111 155 | 476 _42 20
6-year-old | 4-year-old -.389(%) 155 |.015 -.70 -.08
S-year-old A11 155 | 476 -.20 42
Note : 1.(*Significant Difference), p<.05
Table3 : LSD Multiple comparisons of Do not play with fire and Scene of fire
Subjects Do not play with fire Scene of fire
Ace 4-year-old | 5-year-old | 6-year-old 4-year-old 5-year-old 6-year-old
& children children children children children children
4-year-old children — — — — —
5-year-old children 002 — — .002%* —
6-year-old children .036* 287 — .015%* 476 —

Note : 1.(*Significant Difference), p<.05 ; (**Very Significant Difference) p<.001
2. Do not play with fire: 5-year-old children > 6-year-old children> 4-year-old children ; Scene of fire:
4-year-old children > 6-year-old children> 5-year-old children

On the whole, the 4 to 6 year-old children most often drew “scene of fire” images (48.1 %), followed by “do
not play with fire” images (44.4 %). According to the results of the interviews, the children described about
disasters caused by playing with fire; even when they had not personally experienced it, news reports or elders
told them about the consequences of playing with fire, and the older children better comprehended that it is
dangerous to play with fire. However, different age groups have different concerns. In terms of theme usage,
Six-year-old children have good oral and drawing ability when describing disasters [26]; they are inclined to use
“scene of fire” images and they described to use “burned-down house” and “goods on fire” images to symbolize
the loss of life and property.

Piaget (2007) suggests that for 6-year-old children, some simple geometric pictures gradually become
identifiable object combination [35]. Children start having the intention to express themselves and painting will
be their communication measure. According to Malchiodi (1998), with the increase of ages and development,
other parts and details are also increased [26].

Five-year-old children prefer the theme “do not play with fire”; through the interviews, they can use image
forms to express concepts, and they have the ability to use symbols for representation [10]. Piaget (2007)
suggested that regarding children’s cognition development, they gradually indicate things in environment or
experience by symbols [35]. According to M, based on manipulation of simplicity principle, children have
exaggerated and simplified drawing. For instance, tadpole humans in painting are the examples to indicate
objects by simple forms.

Four-year-old children are inclined toward egotism and are less skilled at oral expression; their thoughts
curious about the world. Therefore, their expression is usually the image of mental projection instead of object in
reality. Many researchers call the painting of this stage as “concept painting”. It is the combination of children’s

concept, memory and imagination of things [26].



3.2 Interpretation of the image “do not play with fire”

A “do not play with fire” composition is shown in Figure 2, the children’s descriptions with the hand, cross,
and prohibition symbol representing “don’t”; red or orange zigzag lines representing burning flames and burn
traces; and lighters and flames representing dangerous objects that can cause fires. In the “hand and fire”
representation (Figure 2-1~6), children drawing an open palm is used to represent “don’t,” they said emphasizing
“don’t” or “do not play with fire” as the visual representation. They also described that the significance of the
images, the open-palm “hand” represents “don’t, stop”; and “fire” is represented with lines that represent
burning flames and burn traces.

Children drew gestures to represent the meaning of “do not play with fire”. Children described that the
“cross” is a symbolic representation to convey the meaning of “no” (Figure 2-7~9) and children have said to use
cross out object images (Figure 2-10~12) or place a cross on the blank area next to the objects to represent “do
not use.”

The results of the interviews indicated that 6-year-old children knew the meaning of “crosses” from their
homework corrections. Children drew lighters with some fire on top of them (Figure 2-13~18) which represented
a lighter may cause a fire; they described “playing with a lighter would burn objects and cause a fire”. It shows

that preschool children already understand that playing lighters is very dangerous.
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Figure 2. Image representation 1

A 5-year-old child described his drawing (Figure 3) “the hand means no, tells the other children that they
cannot play with fire, playing with fire is very dangerous, hands will get burned, and it would hurt”. In the image
interpretation, the hand represents “no,” and the irregular lines represent fire, burns, and pain, which indicated
the results of playing with fire. Cognitively, children between 2 and 7 years old are able to use symbols to
represent physical objects [12]. The images drawn by children are also “markings” [26, 19]; children use the
hand to describe “no,” and “no” is formed by “verbal language” to show that playing with fire causes burning
and pain.

Children’s experiences of fear can utilize drawing to express real-life scenarios and express their motivation
through “action images”, where language is used to accentuate the element of action [24, 20]. Malchiodi (1998)
and Matthews (2003) suggested that children’s drawings contain intentional meaning. Those authors consider

drawings as gestures and see the trace of action expressed in images [26, 33].
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Figure 3. A 6-year-old child drew a hand to express Figure 4. A 6-year-old child drew a cross to
“do not play with fire.” represent “no” and added the lighters to express “do
not play with fire.”

Figure 4 is the combination of “cross” and “lighter.” One 6-year-old expressed in an interview that “using
lighters would burn the house down, and the ‘cross’ tells other children that this is not permissible.” Using
crosses over lighter images expresses “fierce opposition” to using lighters, which further represents “do not play
with fire.” In the “playing with fire” images, children used lighters and fire as image representations; they stated
during interviews that they had seen fires on television and in the environment, and these life experiences are
projected in drawings [26].

Children’s understanding of graphic symbols is the basis of perception, cognition, and action [1, 6, 14],
Arnheim (1974) pointed out that children’s learning features are the operations of perception, visual perception,
and cognition [18]. Results showed that children can use experiences to express concepts for images. For
instance, 6 year-old children would use hands and crosses to express “don’t” A found that 8 year-old children use
“hand” to express stop, and 6 year-old children use “gray lines” to express roads [16]. Even though children’s
cognition of images is from concrete to abstract [8], in particular, they need to learn abstract images in order to
understand them [44, 8], but in this survey they are able to use simple forms, basically in the images that they

can accept, learn, and relate to.

3.3 Interpretation of fire scene images

In terms of the “fire” representation (Figure 5-1~6), the children sometimes tracing a flame shape to express
danger, they used lines or color blocks which tend to be strong zigzag lines, shaking or fragmented and messy
lines In the “house” representation (Figure 5-7~12), the children generally focused on buildings and high-rises
along with large fires and black smoke. According to the results of interviews, sometimes they had seen the fire
on television or street, and it is a very terrifying experience for them to see fires and houses burning down. The
“children playing with fire” representation (Figure 5-13~18) was generally shown a little girl or little boy
holding a torch or a match to represent “playing with fire”, one of the children described “to represent playing
with fire, the boy or the girl in the drawing has to hold a torch”. It shows that the children could use action

symbols to express “playing with fire”.
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Figure 5. Image representation 2

In Figure 6, a 6-year-old child described, “Playing with fire would result in a big fire, burning down the house,
and there should be stickers in the house that tell children they should not play with fire and torches.” In terms
of image interpretation, children use “prohibition of torch symbols” to represent “do not touch a torch” and a
burning house conveys the scene after playing with fire. In terms of the image context, the children’s images
indicate that playing with fire will result in losses of life and property, and the image of “do not play with fire”
appears very small, showing that they can imagine and fear fires and that they fear death.

A 6-year-old child described “Using a lighter would cause big fires with black smoke, and the fire would burn
nearby objects and create dangerous fire” (Figure 7). The image interpretation shows that children combine the
“prohibited” symbol with the lighter to express “do not play with fire,” and the fire and black smoke convey the
dangers of playing with fire. The above children’s drawing works show that the scenes of disaster indeed
represent a great threat to preschool children [9], who retain a strong imagination, fear, and a sense of danger
regarding fire. According to children’s experience, they understand a fire can burn down the house, and even

threaten the life.

Figure 6. The 6-year-old children represented “do not Figure 7. The 6-year-old children drew a
play” with fire graphics on the outside walls of houses = combination of lighters and “prohibited” symbols to
to express that playing with fire will burn houses. express that playing with fire can cause a fire.

Arnheim (1974) proposed that children would observe differences in matters and simplify them for partial
incorporation [21]. Perice’s semiotic theory explains that guide symbols express images through the influence of
observation [39]. Results of this study showed that preschool children would combine symbols, environments,
and events. Similarly, other studies showed, for instance, 4 year-old children drawing mother and the sun to
express an ideal hospital [34], 5 year-old children using semi-circles and sad faces to express disaster [24]. These
results also showed that children would combine features of images with emotions, and they would associate

based on emotions and attach symbols to them.



4, Conclusions

Based on the results, this study suggests that when designing the image of “do not play with fire”, the
following points should be emphasized:
1) The images must conform to the visual element of “meaning” and should focus on knowledge that preschool

children can accept to effectively help children understand the “danger” that the image is trying to convey.

2) Visual images that are simple and familiar should be used to “inform” children of possible injury, “familiar
objects” should be simple, easy to remember, and easy to pronounce, and the images should not be simplified
too much, resulting in excessive abstraction and inability to understand.

Children would use past experiences and ideas to express, so forms must be easy to read, familiarize, and
clarify. In interpreting scenes of fire, results showed that preschool children would combine symbols,
environments, and events, to express the damage after playing with fire. Children emphasize connecting matters
to feelings and memories, and would associate based on images and emotions, then connect them to symbols.
Thus, drawing techniques can be seen as a research method that helps image design, and future evaluations of

this study can conduct interviews with children and content analysis to derive comprehensive data.
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