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Abstract

The Participatory Design (PD) approach cannot be applied to developing software
applications for small children (3-5/6 years) without considering the main con-
straint brought by their age: they cannot be involved in every step of the design.
This paper presents our approach in adapting PD for preschoolers in the context
of developing educational software that can be used as support for the teaching
activities in Romanian kindergartens. We describe and discuss the results of eval-
uating the obtained software products with preschoolers and their teachers.
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1 Context

We live in a world that is more and more digital, and the children born nowa-
days are considered digital natives. This label can lead to the conclusion that
the today generations possess the digital skills required by the European Union
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labor market of the future, when 90% of jobs will require digital skills. The
European Union statistics on digital skills rank Romania on the last position,
from 28 countries, in the last 2 years [5]. An effective intervention would nec-
essarily target education. In Romania, ICT is studied from the primary school
until the end of the mandatory education. We propose a shift in the classical
approach of introducing computer skills, by using technology to learn, rather
than teaching children how to use technology. Our approach tries to go even
further, by providing support in developing the digital skills of preschoolers (3
to 5/6 years) in the form of tools (interactive applications) that can be used in
the public formal preschool education system during the teaching activities.
Our initiative needs to achieve two goals: being educative (such that kindergar-
ten teachers want to use it) and being entertaining (such that the children want
to interact with). Such goals cannot be achieved without focusing our design
on children and kindergarten teachers. Thus, we have considered that we need
to involve both categories in the design process. Although we have experience
in PD with adults, the challenge is to keep the focus on the final users (the chil-
dren) while respecting the constraints imposed by the client (the kindergarten
teachers).

2 Procedure & Results

Although a large number of design guidelines for children have been proposed
[2, 6-7], little attention is given to designing for preschoolers. Recent stud-
ies [3, 8] show that most of the applications consider the children aged 0 to 8
being a homogeneous group. They also suggest that the interaction techniques
and content are not adapted to children development. The main differences
between preschool and school children are that preschool children cannot read
or write, they cannot complete adults stated tasks without being rewarded,
and their main activity is playing. All these differences add new constraints on
the design of interactive applications for preschool children: the applications
should be conceived as games or at least they should expose games-related
characteristics in order to be suitable, they should not use written output and
they should not require written input. The interaction of the children with the
applications should require basic (fundamental) computer skills: pressing a
key on the keyboard (space, enter, arrows), moving the cursor on the screen
or clicking. The content provided by the applications should also align with
the Curriculum for preschool children from Romania. In order to keep our
focus on the final users, we have decided to apply PD and to involve the final
users during the design and development as much as possible. We knew from
the beginning that children can not be involved in every stage of the design
process because of the cognitive constraints imposed by their age. Still, we
have tried to keep them present in our approach by means of the kindergar-
ten teacher which played the role of a surrogate (proxy) of our real users. We
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considered it a good strategy as the kindergarten teacher has in-depth knowl-
edge about children development, their cognitive and physical capabilities
and limitations, and the appropriate learning goals for their age. In order to
design and develop the intended educational applications, we have benefited
the participation of Computer Science students from our faculty attending the
HCI elective course. One of the main goals of this class is to make the students
understand the importance and benefits of PD. They worked in teams of 3 to 5
members. The teams have started the PD process with an initial meeting with
the client (the kindergarten teacher) who briefly described her need for inter-
active applications as support in her classic teaching activities, the environment
where she works and how the teaching activities take place at that moment.
She also specified initial requirements for each team containing the age range
of the users, the general theme, the integrated curricula domains and some
task examples (e.g. theme: The fall (children aged 3-4); integrated domains:
Language and Communication and Physical Education; tasks: Poems, rhymes,
a story about leaves; Verbal tasks: such as We turn around, we kneel at once, a
yellow leaf we hope to find). She specified that the applications should consider
all the stages in the teaching process: focus capturing, content presentation,
and fixation game. Afterwards, students have participated to observation ses-
sions in the kindergarten with the goals of meeting the final users and finding
information about children knowledge of the domain and their digital skills.
This way, students realized that most of their initial ideas about preschoolers
were wrong. They thought children are capable of reading, they supposed chil-
dren can perform click, double-click, or drag and drop operations. But the reality
was, that, in some cases, children could not even hold a mouse on their hands (the
mouses were physically too big for their small hands). As such, during the require-
ments, we have involved the kindergarten teacher as client and the preschoolers
as informants. In the second step, students have created design alternatives and
the kindergarten teacher has provided feedback regarding the presented content,
interaction, and proposed tasks. It was the only step where children haven’t been
directly involved, but they have been represented by their surrogate. She played
the role of the children in terms of answering to the proposed tasks and com-
mented on the presented content simulating the children reaction to them. In the
third step the high fidelity executable prototypes have been developed taking into
consideration the feedback from the kindergarten teacher. The teams have vis-
ited again the children in the kindergarten to gather feedback on the prototypes.
Children have participated as users and testers of the applications. Comments of
the children regarding the characters and objects on the application have been
then transposed into design decisions. The evaluation sessions were organized
as play-testing sessions with individual users. The kindergarten teacher and the
students observed the children freely exploring the application. After that, short
post-interviews to reveal the subjective opinion of children have been organized.
They consisted in simple questions, such as: Would you like to play/show this game
with/to your friends?. Some teams have decided to use peer tutoring to simulate
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think aloud protocols, and others have used smileyometers [10] to help children
express their attitude toward the applications. This step has brought more unex-
pected information regarding the way preschool children understand the interac-
tion. The most frequent problem was related to how the tasks were stated. For
example, if the children were required to choose the objects on the screen having a
certain property, they were always using their finger to indicate them. Afterwards,
the indications were explicitly reformulated by select with a click statements. Also,
the children had frequent questions about the tasks they should perform, how do
they go back to a previous screen or how they can exit. The solution for this type of
problems was to introduce characters that greet the children in the beginning, and
guide them through the interaction (providing interaction support). The results
of the usability testing sessions were encouraging, as the children were willing to
use again and again the assessed application. We have validated the results of the
usability testing by applying a preschooler adapted HECE (Heuristic Evaluation
of Child E-Learning) [1] with 12 expert users (other kindergarten teachers) for
ten applications. Each application was assessed by two evaluators. Seven out of
ten applications were considered successful related to the HECE heuristics. The
other three applications presented problems on the NUH component from HECE
(navigation related heuristics). Two applications had problems on the CUH com-
ponent (children skills) that were related to the use of abstract concepts, that are
too difficult to understand by the children. The learning component (LUH) has
been evaluated with the highest scores, due tot the active participation of an expert
in the design process.

3 Discussion

In this paper we have presented an approach of using participatory design with
Romanian preschool children. We have involved the preschoolers in almost all
design phases: during requirements as informants, during prototyping as users
and informants, and during evaluation as users and testers. The only step where
they haven’t been involved was the initial design, where the design sketches
were too abstract to be evaluated by children, but their surrogate has success-
fully replaced them. The results of usability testing and validation testing show
us that preschoolers can be used as informants, users and testers during the
design process. Potentially, they could play a more significant role as design
partners, but only if they are accompanied by an expert in the educational field.
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