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ABSTRACT  
In this pictorial, we describe a user study carried out 
with a group of 20 first graders (ages 6-7). The aim of 
the study was to investigate if it is possible to infer 
children’s engagement with technology by looking at 
their drawings. The analyses of children’s drawings 
was informed by the Grammar of Visual Design (GVD) 
and the results evidence that children’s drawings 
provided valuable insights, helping to understand 
children’s engagement and involvement with the tool. 
Applying the GVD to inform the analytical process 
reduced subjective interpretations of children’s 
drawings. As such, this work adds evidence to the body 
of knowledge that seeks to validate more reliable 
methods to assess children’s opinion in user studies.  
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INTRODUCTION  
The difficulties to evaluate technology with young 
children are widely acknowledged [1, 3, 8, 9]. Children 
may have difficulties understanding interview or survey 
questions, or/and expressing their thoughts, feelings, and 
opinions trough words [1], also, their responses may be 
influenced by a desire to please adults [1, 3, 8, 9].  

In face of such difficulties there have been various 
attempts to develop evaluation tools specifically directed 
to young children that do not ask children to express their 
opinions through words. Some examples are the This or 
That Method [25] or the Paper Ladder [20]. The first asks 
children to point out to one of two interfaces to indicate 
their preferences, the second uses cut-outs that children 
can position on a paper ladder to indicate their 
preferences. Drawings have also been used to study 
children’s understanding of technology [4, 6, 15, 21], and 
to measure the amount of fun that the children experience 
by interacting with technology [22, 23, 24]. In [18], the 
authors used drawings to assess children’s perceptions of 
urban landscapes to inform the design of digital maps. 
Children’s drawings are also used in the Cooperative 
Inquiry, a design technique that involves young children  

as design partners [7]. Aiming at gathering evidence to 
the body of knowledge that seeks to validate methods to 
assess children’s opinion in user studies, we have carried 
out a user study with a class of 20 first graders (ages 6-7) 
analysing children’s drawings to assess their engagement 
with a storytelling authoring tool that aims at supporting 
children’s narrative creation. Our research question was 
as follows: Is it possible to infer children’s engagement 
with technology by looking at their drawings? To answer 
it, we examined the drawings that the children have 
created after interacting with the tool in class.  

THE ROLE OF DRAWINGS IN CHILDHOOD  
The importance of drawing in children’s development is 
well established, having a central role in early education. 
Drawing is often used to assess children’s learning after 
a particular activity [5]. According to literature it is often 
easier for children to express their feelings, thoughts, or 
opinions through drawings then through words [2, 10, 
14]. According to [2] Making drawings gives young 
children opportunities to represent intricate personal 
narratives and use them to communicate with significant 
others in their lives [2:116].  
Drawings provide important knowledge about children’s 
thinking and serve as self-expression that verbal measures 
may not allow [14]. Drawings can also help children 
understanding their experiences [2,6,10,14,19]. 
Children’s ability to represent the world around them 
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graphically develops gradually, and although there is a 
progression throughout children’s drawing development, 
there are no defined boundaries between the different 
periods. Lowenfeld and Brittain [12] name the period, 
when children consciously begin to draw forms that have 
a relationship to their environment, graphic 
communication. They identified six development stages: 
Scribbling (2-4); Preschematic (4-7); Schematic (7-9); 
Dawning Realism (9-12); Pseudo-Naturalistic, (12-14) 
and Period of Decision during adolescence.  

Here we briefly refer to the Preschematic stage, as it is 
related to our target group. During this stage, children 
make their first attempts to represent their environment, 
consciously creating forms that have a relationship to the 
world around them, and their drawings reflect how they 
perceive the world.  

Children’s representations during this stage do not 
correspond to the way things look like in reality [13]. 
Whereas adults seek for realistic representations, for 
children, realism means that the drawings contain all the 
elements, even the ones that are not visible. Luquet [13] 
calls this intellectual realism, in contrast to the adult’s 
visual realism [13]. Intellectual realism results from the 
internal model that children have of the things. Children 
do not see the same details as an adult; they see them only 
to the extent that they interest them [13].  

Thus, what children draw has a preponderant weight in 
their mind [13]. Children also do not draw the details that 
they find unnecessary or secondary, but they tend to draw 
all the details, even the invisible ones if they believe that 
these are essential for the representation of what they are 
drawing (e.g., the child draws the head underneath the 
hat) [13]. The importance that children give to the details 
of a particular object often depends on the importance 
they attach to their role and their function [13]. The 
exaggeration of a detail often reflects the importance it 
has for the child [13].  

Based on the role that drawings play for children, we 
inferred that the drawings that children produced after  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 – The tool 

interacting with the authoring tool provide important 
information about their engagement with it.  

THE TOOL    

The storytelling authoring tool aims to encourage young 
children's narrative competencies by assisting them in the 
production of narratives. It uses physical blocks to 
manipulate the digital content and is composed of a series 
of blocks with each block representing a story element. 
Connecting the blocks to each other, triggers its digital  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

representation on a device’s screen (fig.1, 2).  The digital 
story elements interact with each other on the screen 
according to a set of interaction rules [17], displaying 
specific animations and different actions depending on 
the combination of blocks that are connected to each 
other. The story environment represents elements from 
different countries. Each country comprises a landscape, 
two protagonists, an animal, an antagonist, a musical 
instrument and a magical object. To customize the stories, 
there are blocks that represent weather conditions: rain, 
storm, wind, snow, and night. Children can use these in 
their stories. The story elements are intended to act as 

 

 

190



 

 

triggers for children’s storytelling, and the visual 
narratives unfold according to the combination of blocks 
that the users connect to each other, while they verbalize 
their stories. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

USER STUDY                                                    
The study was carried out in a public primary school in 
Portugal with a class of 20 first graders (6 to 7 years). The 
intervention was agreed with the teacher and took place 
twice a week. It comprised eight sessions, each lasting 
circa two hours.  

 
                                
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Procedure  
The study was integrated in the regular classes and carried 
out by the teacher in collaboration with two researchers. 
The sequence of the tasks was defined by the teacher 
according to her pedagogical approach. The first session 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 2 – Story elements displayed on a devices screen 
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was dedicated to introducing the tool to the children. In 
session 2 the children played with it in groups of three. 
They were curious about the various story elements, and 
actively explored the interactions between them, trying 
out different combinations of elements. Session 3 and 4 
were dedicated to talk about the story elements. Session 
5 and 6 were dedicated to storytelling. The groups began 
by playing with the tool and then the teacher asked them 
to tell a story using the tool. In session 7 the groups were 
asked to write a story with the story elements. In session 
8, the children were asked to make a drawing of the 
activity. With the permission from the children and the 
teacher the researchers photographed each drawing, 
collecting a total of 20 registers. 
 
Coding 
The drawings were coded by two researchers 
independently, following a two-step protocol: (1) 
identifying the elements on each drawing and the types of 
interactions they depicted (2) performing a visual analysis 
of the drawings’ informed by the Grammar of Visual 
Design [11]. The inter-rater agreement was 92%. A key 
dimension of the Grammar of Visual Design is the notion 
that the meanings are organised in systems of 
representation [11]. So, in the meaning-making process 
each system of representation (e.g., appearance of the 
characters, social distance, power, setting, etc.) has 
potential meanings.  
The researchers performed a mapping of children's 
drawings guided by the systems of meaning 
representation and identified those that were present in 
children's drawings. This step identified the systems that 
stood out in the construction of the meanings related to 
the story elements and the interactions that compose the 
storytelling environment. 
 
Analyses of the systems of meanings 
The analysis of the drawings was informed by the 
Grammar of Visual Design, taking children’s perspective, 
that is, how the drawings transmit children’s relationship 
towards the story elements.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The predominant systems of meanings present in 
children’s drawings were involvement, visual contact,  
focus and ambience. Involvement refers to positioning the 
visual representation in a horizontal angle, that is, the 
characters are presented facing the viewers ‘front on’. 
This shows an intense relation from the drawing’s author 
with the characters. Characters depicted in an oblique  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

angle (not facing the viewer), show a weaker relation 
from the author of the drawings with the characters [11, 
16]. In 18 drawings the characters were presented facing 
the viewers showing the involvement of the children with 
the characters (fig.3). 

Visual contact refers to images where a depicted 
character gazes out at the viewer (as of requesting some 
kind of participation and engagement). In 18 drawings the 

Figure 3 – Visual Contact & Involvement the characters face the viewers  
Example of story elements showing involvement and visual contact (characters face the viewer)  
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characters gazed out at the viewer.  Again, showing the 
involvement of the children with the characters (fig.3).  

Focus refers to the positioning of the depicted elements 
in each page, which has implications in the understanding 
of their importance in the depicted scene (the more 
central, the more important). In 16 of the drawings the 
animals and the antagonists were depicted in the centre of 
the drawings. Again, showing the involvement of the 
children with the characters (fig. 3, 4).  

Ambience refers to the use of colour to convey a mood to 
the viewer: ±vibrant, ±warm, and ± familiar (the more 
vibrant, warm and familiar, the more excitement and 
vitality). 15 drawings presented vibrant colours (fig.4).  

Regarding the depiction of the interactions between the 
elements, the systems kind of action and power were 
especially informative, and were depicted in 18 drawings.  

Kind of action concerns the characters’ actions, realised 
by vectors (imaginary diagonal lines), (fig.4), while 
power concerns the representation of greater, neutral or 
less power relations among participants. A visually lower 
representation indicates less power, an eye-level or higher 
vertical angle representation indicates more power (for 
more details, see [11, 16]) (fig.4). 

Regarding the power relations, in 7 out of the 10 
represented conflicts, the antagonist was shown as the 
most powerful character. This asymmetry is achieved by: 
(i) the presence of vectorial elements; and (ii) the 
depiction of the antagonist as the highest one or placed in 
a higher position (fig. 4). 
 
The vectorial element, i.e., the fire line, connects two 
elements that can be understood as an actor and a goal. 
The actor is the element from which the vector emanates, 
and it is the most salient participant of the interaction 
[11:63]. In these drawings, the antagonists are depicted as  
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4 – Example of story elements showing power relations, focus, ambience, and kind of action 
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actors, thus being the focus of the scene, while the 
animals are the passive participants (fig.4, 5).  
 
The vertical angle is understood as the realisation of 
power in the visual semiotic [11], i.e., what is in the upper  
position has power or authority, while what is in the lower 
position seems weak or vulnerable. 
 
The depiction in the foreground indicates the high 
importance of these elements to the author of the 
drawings; and the frontal angle encodes involvement 
[11:136] (fig. 3, 4, 5, 6). 

The centred representation is another indicator of the 
importance of these elements to the author of the 
drawings, since when the centre of the space is filled, the 
viewer’s gaze is directed to that element in an 
unambiguous way (fig. 3, 4, 5, 6). 

Greater or lesser involvement with what is depicted is 
achieved through the horizontal angle, when characters 
and settings are presented facing the viewer ‘front on’, it 
suggests a maximum sense of involvement from the 
author of the drawings with the character, differently 
from the depiction at an oblique angle [16:17]. The 
inclusion of details suggests the importance that those 
have for the child [13]. 

The choice of vibrant colours generates a sense of 
excitement and vitality [16:37], suggesting the 
involvement with the depicted elements (fig. 3, 4, 5). 

 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
 

 

Figure 5 – Example of story elements showing a vectorial element, and a vertical angle.  
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Inclusion and Detailing of the Background 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The inclusion or detailing of the background shows its 
significance for the children, revealing their relationship 
with it [16:78].  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The fact that 60% of the children included details of the 
landscapes suggests that they called children’s attention 
(fig. 6). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

Figure 6 – Example of central representation, (center) and detailing of the background (left).  
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The Weather Conditions 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The weather conditions were frequently depicted (fig. 7). 
They usually act as a background element. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

The depiction of such conditions can be also understood 
as a detailing of the background context, which suggests 
its significance for the child [13, 14, 16]. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 7 – Examples of the representation of the weather conditions 
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Self-Representation  

 

 

Nine children depicted themselves in their drawing, and 
explicitly verbalized it. This is an indicator of the level of 
involvement that the experience raised in them, as 
children represented themselves as being part of the story 
[5, 19] (fig. 8).  

The children personalised the elements, including more 
details and/or new features in the elements’ depiction.  
Considering that children only include details that they 
think are essential and that the number of details included 
in the depiction of a particular element is often related to 
the importance children give to it [13], the fact that they 
have personalised the elements can be interpreted as an 
indicator that these children have appropriated the 
elements and were engaged with the experience.  

In this drawing (fig. 8), the child personalized the panda, 
by including a red heart in its representation. This element 
is not in the original depiction of the panda, and it may 
represent an emotional involvement. Moreover, the girl 
drew three pandas, not only one. This repetition is also an 
indicator of the child’s identification with the depicted 
element. Finally, the child gave names to the pandas (i.e., 
Lia, Mia), which is a linguistic resource to  

 

 

             

               

 

promote involvement or social proximity with the 
depicted elements. 

 

Personalization  

In this drawing (fig. 9), the Chinese antagonist, is 
represented with many details. The child drew the 
dragon’s fingers, tooth, and colourful scales. It is likely 
that this child was inspired by the Fire Dragon legend that 
has inspired the design of the Chinese antagonist. 
Regarding the Chinese animal’s facial expression, it is 
possible to identify the angry face of the panda, including 
the arched eyebrows. As we argued before, the 
exaggeration of details suggests the importance that these 
elements have for the child [13]. 

 

 

CHILDREN’S PREFERENCES     
In the children’s drawings, the most represented elements 
were the antagonists (75%) followed by the animals 
(70%). Their percentage of representation is relevantly 
higher than the percentage of the other elements, i.e., 
human-like characters 35%, objects 25% and instruments 
10%, suggesting that the antagonists and the animals were 
the elements that children liked the most. The 
representation of the antagonists and the animals was 
followed by a small distance by the landscapes (60%) and 
the weather (50%) (table 1).  

 

Figure 8 – Example of self-representation 
 

Figure 9 – Example of personalization 
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The predominant interactions were the conflicts, between 
the animals and the antagonists, which were depicted in 
50% of the drawings (table 2).  
Besides being the most depicted elements, the animals 
and the antagonists were usually represented: (i) in the 
foreground with frontal angle; (ii) in the centre of the 
page; (iii) facing the viewer; (iv) with many details; and 
(v) in vibrant colours. This shows their relevance to the 
children.  
 

Table 1 – Story elements 
 

Story elements Nr. depictions %drawings  
Characters 7 35% 
Animals 14 70% 
Antagonists 15 75% 
Objects 5 25% 
Instruments 2 10% 
Landscapes 12 60% 
Whether 10 50% 

 

Table 2 – Interactions 
 

Interactions  Nr. Depictions % drawings 
Conflicts 10 50% 
Music/dance 2 10% 
Use of objects 2 10% 
Static situation 9 45% 

 
 
WRITTEN STORIES  

Given that as part of the intervention in session 7, as 
reported in the user study, the children wrote a story in 
small groups with the story elements present in the 
storytelling tool, we also looked at the presence of the 
story elements in the stories. We analysed a total of 6 
stories. The animals were present in all the six stories. 
Four stories included a conflict between the antagonists 
and the animals. Two of the stories did not present any 
conflict. Story 1 had 3 conflicts (panda and dragon/ cat 
and dragon/ dwarf and cat). 

Table 3 – Representation of conflicts 
 

 

 

 

 

 

 

 

 

 

 

 

Story 3 had 2 conflicts (panda and dragon/ cat and 
dragon); Story 5 had 1 conflict (panda and dragon); Story 
6 had 1 conflict (panda and cat) (see table 3). Like in 
children’s drawings the animals and the antagonists 
played a central role in children’s stories. These results 
are in line with the findings from children’s drawings.  

DISCUSSION       

We presented the results of an investigation looking at a 
collection of 20 drawings produced by children after an 
intervention with a storytelling authoring tool that took 
place at school during regular classes. The results showed 
that by looking at children’s drawings we were able to 
assess children’s engagement with the tool. According to 
the Grammar of Visual Design, aspects that revealed 
children’s engagement were the level of detailing and 
personalization of the story elements, the depiction in the 
foreground, the choice of vibrant colours, and the number 
of representations (see table 1, 2). Our analyses indicates 
that the antagonists and the animals were the  

 

 

    

       

 

   

 

 

 

 

 

elements that the children found most appealing and were 
represented in 19 of the drawings. The landscapes have 
also shown to provide a significant background context to 
children’s representations suggesting their relevance to 
the creation of the story world. Surprisingly, the weather 
conditions seem also to be an appealing element for 
children. 

The most depicted interactions were the conflicts, with 
the antagonists frequently represented as the most 
powerful element. An analysis of the elements and the 
actions (plots) present in children’s written stories 
confirmed similar preferences, with the animals being 
present and fighting each other in most of the stories. 

These findings support our investigation about the 
strengths of using drawings as an evaluation method to 
assess children’s engagement with technology. By 
looking at children’s drawings through the lens of the 
Grammar of Visual Design, we were able to reduce 
subjective interpretations of children’s drawings.  

Table 3 – Presence of animals, antagonists, conflicts in the written stories

Groups Nr. of 
animals 

Animals & 
antagonists 

Nr. of 
conflicts 

Conflicts 

Group 1 4 Panda/Dragon 
Cat/Dwarf 

3 Panda/dragon 
Cat/dragon 
Dwarf/cat 

Group 2 1 Dragon 0 0 
Group 3 3 Panda/Dragon 

Cat 
2 Panda/dragon 

Cat/dragon 
Group 4 2 Squirrel 

Panda 
0 0 

Group 5 2 Panda/Dragon 
 

1 Panda/dragon 
 

Group 6 2 Panda 
Cat 

1 Cat/dragon 
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As such, this work adds evidence to the body of 
knowledge that seeks to validate more reliable methods 
to assess children’s opinion in user studies. 

STRENGTHS OF USING DRAWINGS AND THE 
GRAMMAR OF VISUAL DESIGN     

Drawings are a familiar way for children to express 
themselves [12,13,14,16]. By using drawings, we avoid 
confronting children with expressing their views and 
opinions trough words. As research has shown, 
depending on age and cognitive development, children 
may have difficulties to clearly communicate their 
thoughts, feelings, and opinions trough words [2,10,14].  

Drawing provides children an open space to freely 
express themselves [14], whereby new and unexpected 
insights can emerge (e.g., in our study one of the 
unexpected results was the relevance of the background 
and the weather conditions for the children). 

The Grammar of Visual Design [11] is an acknowledged 
approach that provided a framework to guide the analyses 
of children’s drawings. Although, we are aware that there 
is always a degree of subjectivity in the interpretation of 
children’s drawings, the framework allowed for a more 
rigorous analyses of children’s drawings helping to 
reduce subjective interpretation.  

INSIGHTS AND FUTURE DEVELOPMENT  

The study provided valuable insights for the development 
of further story apps for children. For instance, we noticed 
that the magical objects and the musical instruments were 
less popopular among the children as the animals and the 
antagonists. In future developments we could prioritize 
the inclusion of animal and characters in the story world. 
Also, as children excelled in the representation of the 
weather conditions and the landscapes, In future work we 
will include more weather elements.    

In future work we intend to continue using drawings to 
assess and measure different aspects of children’s 
interactions with technology. We believe this initial 
exploration provides a starting point for further 

investigations into user studies involving children. As 
such, this work adds evidence by expanding on the corpus 
of work focused on measuring the amount of fun that the 
children experience by interacting with technology [24, 
25, 26] while seeking to validate reliable methods to 
assess children’s opinion in user studies. 

SELECTION AND PARTICIPATION OF CHILDREN  

Researchers obtained the ethical clearance from their 
institution, then contacted the school for their approval. 
Sequentially researchers ensured that parents were 
informed about the activity, for them to consent to their 
children participating in the study. Researchers also made 
sure children were aware their participation was on a 
voluntary basis, and so they were free to drop out of the 
study anytime they felt so.  
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