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Abstract
This position paper provides a brief overview of my philosophy on children‘s education and the design of learning
interactions for children. I briefly review the challenges and
insights that arose from my work on the design research of
CataKit, a construction kit for children to build chain reactions in their own rooms.
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In recent years, formal education has begun to adopt the attitudes preached for decades by researchers in the humancomputer interaction community such as Seymour Papert
and Mitchell Resnick. My motivation is to consolidate psychological research with the constructionist vision to design learning interactions for children that will excite them
and promote passion and self-efficacy. In particular, games
are a natural and vital educational tool in the development
of many mammals. However, I fear that game design at
present does not make full use of educational research
or educational design thinking. As a result, children play
games that serve mostly recreational purposes. I believe
that games designed around powerful ideas and yet still
excite children are an invaluable educational opportunity.

Passive Versus Engaged Learners

CataKit

As Yvonne Rogers poignantly suggested in her 2006 article
on "Engaging Ubicomp Experiences" [3], we should take
care to design smart environments that engage us rather
than sedate us. In the past, all-encompassing smart systems captured researchers’ imaginations who dreamed of
environments that intelligently adapted to our every need.
These days, increasingly popular smart home technologies
are already at our doorstep, making this a dream a tangible
possibility. I believe that the passivity vs. engagement question can be made analogous to education - education that
renders the learner passive, versus education that engages
the learner.

My recent work has focused on designing CataKit, a construction kit for children to design chain reactions in their
own homes. Through the design research process, I have
learned of the many challenges that face researchers who
work with children, as well as the opportunities in children‘s
creative and fresh outlook. In the following sections I will
detail some of the insights and challenges from this process.

The passivity school would cite a vision of efficiency, much
like Neo in the film ‘The Matrix‘, who simply downloads
information and skills effortlessly, with no recollection of
having learned them. However, I believe that an engaged
learning process confers at least as many advantages as
the content of the learning. For example, many researchers
cite a gradual transfer of responsibility from the teacher to
the learner as vital to a successful scaffolding process [4].
As the student takes on responsibility for her own learning,
her motivation increases and she learns to self-regulate her
learning. To the extent that this process proceeds smoothly,
she gains self-efficacy in her learning ability. As we know
from many researchers today, a person‘s perception of
her own efficacy or ability to improve has a critical effect
on that person‘s outcomes. Most notably, Carol Dweck [2]
found that students who have a growth mindset and believe
that they can improve do so more than students who think
their ability is fixed. Growth mindset may be a self-fulfilling
prophecy on the one hand, but I believe that an early basis
of self-efficacy and successful learning processes lays the
groundwork for an adult‘s growth mindset.

Obtaining Insights from Children
When working with children, it is important to create a context where the power-imbalance between children and
adults is diffused. In my own practice, for example, I tried
to achieve this by interviewing children in their own rooms,
a natural context. In addition, I take care to frame the discussion in a way that places the child in a position of equal
power. This can be achieved by paying close attention to
maintain an open body language or by sitting on the floor to
reduce stature and appear less intimidating.

Understanding the Subtext
With children in particular, we must look into the subtext in
their answers and behaviors to understand the associations
and emotional reactions. For instance, research into the
psychological underpinnings of language may soon provide a window for analysis of children‘s responses. Take
the case of a child who is user-testing a new kit and accidentally breaks it. If he chooses to describe the action in
the third person - "it broke", or in the first person - "I broke
it", he is suggesting a different interpretation. This subtle
change of phrasing may imply that the child feels guilty. On
the other hand, it may imply that the child is blaming the
design of the device rather than his own actions. More research into children‘s use of language and a synthesis with
existing work into psychology and language could provide

new means of understanding children‘s interactions with
technology.

Prototypes of Imagination
In my work, I give children a means of acting out their ideas
as soon as possible in the design process, before an actual prototype has been constructed. Children may use
craft materials, or objects that "symbolize" tangible components to dramatize their ideas. Such imaginative prototypes are behaviors that can be systematically analyzed.
For instance, I asked children to think of ideas for chain reactions in their rooms using three hypothetical components:
throwers, catchers, and activators. In addition, they were
given sticky papers with the names of the components so
that they could attach them around the room (See Fig. 1).
The children‘s ideas could be systematically analyzed by
observing the number of mechanisms they used, how challenging the goal they set, and how much room-space they
used for their design, among other things. Once we excite
children to enter a playful state-of-mind, they behave more
freely and give us many insights and data to analyze.

Tangible Measures
When speaking to children, we can substitute verbal measures with playful tangible measures. For instance, Bandura
[1] proposes that we measure self-efficacy in children by
playing a game with them. In this game, the children are
asked to try and jump a certain measured distance. After
trying, they are asked whether they think they could jump
that distance or not, and so on for increasing distances.
This game provides the children with a concrete base for
answering a question that would otherwise require extensive cognitive effort. When faced with cognitively challenging questions, many children invest little effort or thought in
the answer and the result is data of little use.

Figure 1: Girl enacts her idea of preparing hot chocolate with a
chain reaction machine by attaching symbolic sticky papers to the
wall.

Engaged Design
In my effort to design educational technologies that engage children, I have followed in the footsteps of previous
HCI researchers and sought to involve children in the design process. The process of engaging children in design
presents many challenges but also holds great promise
for a more informed design. As we learn how to engage
children in a design process, we gain unique insights that
tell us how children see design. On top of contributing to
the specific design in question, participatory design could
provide grounds for an independent design curriculum for
children, in the future. The accumulation of literature on
participatory design could provide a basis for children to
design their own learning interactions.
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