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Abstract. In this paper we present the results of a creative development
pro-gram for young students with the name, OurToys. In our empirical
evaluation, a group of researchers and artists designed and implemented
two workshop pro-grams of a total of 66 pupils, exploring their expe-
riences with open source software and hardware. The workshops were
based on Reggio Emilia philoso-phy of creative reuse and the open-source
software Scratch. The results showed that: software and hardware inten-
sive activities raise awareness of technology, intensify the experience, and
invite students to explore boundaries and increase collaboration and the
exchange of views and ideas.
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1 Introduction

Digital artifacts that enable people to exchange, create, and distribute informa-
tion have, in the past couple of decades, profoundly reshaped the way we work
and live [1] [4]. Artifacts allow children to learn by iteratively testing and rebuild-
ing their designs [2]. The interactions between the children and the artifacts in
a creative activi-ty are vital [5]. A better understanding of several aspects from
childrens perspective could be valuable in designing effective creative activities.
The purpose of the re-search presented in this paper is to build an understand-
ing of the main interactions between children and the tools in creative activities
and to consider improvements on the current processes. The clarification of this
goal is expected to contribute to the understanding of how children face these
activities and might increase their willing-ness to enroll in them.

This paper focuses on our efforts to develop an authentic environment for cre-
ative learninga workshop program (called OurToys1) that helps school children,
to build their own digital game/story based on physical objects. We believe Our-
Toys repre-sents a good example of novel directions in the creative learning. In
particular, in this paper we present experiences from designing and conducting

1 http://ourtoysntnu.wordpress.com/
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the workshop program where children collaboratively engaged in creating inter-
active artworks that react to events in the physical world [6]. Children used the
open source software Scratch, Arduino sensors, and recycled materials.

2 OurToys: An Approach to Enhance Creative Learning

In our approach, we designed and developed a workshop program with the name:
OurToys. OurToys was based on open source software and hardware and con-
sisted of tutorials on open source tools, artifacts enriched creative sessions and
students demonstrations/presentations. Up to date, OurToys has organized five
workshops (Figure 1, top left). The number of children who participated on each
workshop was among 10 to 15 (Figure 1, top left). Most of the children who
participated in the pro-ject were 12 years old (except the last one), and on each
workshop we had groups (comprised of 2-4 children).

Fig. 1. The list of our field studies (top left); examples of children’s responses

OurToys took place at creative centers of University and ReMida center,
ReMida is a center that collects and offers a variety of materials for use in
creative and educa-tional projects. The center is a cooperation between the mu-
nicipality, the education project Reggio Children, the municipal waste company
(recycling) and the local busi-ness community. Students worked according to
Reggio Emilia education principles [3], where the main idea is that the initia-
tive for creative actions should spring from the child himself/herself and the
child takes different kinds of leadership roles at dif-ferent times. ReMida centers
are creative places with a lot of appealing objects where children start to work
without being activated by adults (Figure 2, left). The adults act as assistants.

Children attending the workshops were instructed and assisted by program-
ming artist, the leader of the ReMida center, and 5 HCI researchers. During the
whole workshop at least three members from them were present. Children use
Scratch (S4A2) software and Arduino boards to animate the physical characters

2 http://seaside.citilab.eu/scratch/arduino
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Fig. 2. Left, The physical part of the activity on ReMida Center. Middle, Children
connecting the physical with the digital. Right, An example of interactive artworks
(installations).

middle). The children completed and published in total six interactive works and
eleven installations (see example, Figure 2 right) based on the software/hardware
and the recycling materials of the center. Record of the childrens activities was
kept through photographs, surveys, interviews and observation reports and used
as data in this research.

3 Preliminary Findings

As aforementioned, a wide range of data was collected to address our research.
In the data collection, a semi-structured interview guide was used in the per-
sonal in-depth interviews with the children. Interview questions were designed
to probe different aspects of motivation and creativity. After the childrens in-
terviews were collected (see examples of children’s responses in Figure 1), we
proceeded with a content anal-ysis. The content analysis procedures led us to
several conclusions about the creative activities. Specifically, we can say that the
creative development activities:

a) Raise awareness for technology,
b) Make the experience more intense,
c) Invite children to explore boundaries,
d) Increase collaboration and the exchange of views and ideas.

In addition to the qualitative study, a survey based on important aspects
(con-structs) identified on the literature was implemented. Participants took the
survey two days after the workshop, evaluating the following measures: Intention
to Participate, Enjoyment, Satisfaction, Usefulness and Easiness. The level of
enjoyment (6.29/7) and satisfaction (5.80/7) are high. The level of usefulness
(5.42/7) and easiness (5. 53/7) are slightly lower. The participants intentions to
participate in similar activities (4.26/7) are not in at such a high level. In general
we can conclude that childrens attitudes were very positive, but there is space
for improving several aspects, like increasing their intention to participate.
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4 Discussion and Conclusion

In this paper we presented the results from the design, deployment and eval-
uation of OurToys program. Children engaged in programming languages (i.e.,
Scratch) and programmable hardware platforms (i.e., Arduino), which enabled
them to engage in the world of creativity with digital enriched artifacts, like
robots and interactive instal-lations.

The early results of our study showed that creative activities have certain and
di-verse benefits to offer and improve childrens learning. In addition, children
face these activities with positive attitude and great interest. However, several
areas for improvement in the design and implementation of these activities exist.

The multiplicity of viewpoints the data yielded were useful as those provided
in-sight and depth in the children’s experiences, perspectives and opinions, and
strength-ened this mixed method research. As creative activities are now widely
used, an in-depth understanding of these activities in diverse and multiple set-
tings has become a necessity.

We are in the process of extending our program to explore how programming
in-tensive creative activities can offer benefits to children with impairments. Our
hy-pothesis that will guide these future studies is that computing and creativity
which are ”extra languages” are even more important for people with communi-
cation impair-ments, like visual and hearing impairments. In view of the above
we will take the advantage of (e.g., sign language) and introduce children with
impairments into the world of the creative development via computing. In par-
ticular, our future work aims to produce a set of guidelines for how to customize
digital creative technology for children with impairments.
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