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ABSTRACT

In this paper we describe the design and initial evaluation of
a tangible computer programming exhibit for children on
display at the Boston Museum of Science. We also discuss
five design considerations for tangible interfaces in science
museums that guided our development and evaluation. In
doing so, we propose the notion of passive tangible
interfaces. Passive tangibles serve as a way to address
practical issues involving tangible interaction in public
settings and as a design strategy to promote reflective
thinking. Results from our evaluation indicate that passive
tangibles can preserve many of the benefits of tangible
interaction for informal science learning while remaining
cost-effective and reliable.
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visitors are encouraged to form their own opinions and
hypotheses, discuss them with friends and family, and test
them in real time.
Not surprisingly, computer technology plays a role in many
interactive exhibits, empowering designers to enrich the
visitor experience. Yet, with this power, there is also a
temptation to program not just the computer, but also the
learning experience itself. Rather than facilitating selfguided, authentic experiences, computer-based exhibits
often lead visitors through scripted presentations with predetermined outcomes. Physical manipulation is replaced by
pressing buttons or rolling trackballs. As Ansel [3] points
out, most computer-based exhibits could just as easily be
experienced from home over the Internet. And, despite the
fact that people tend to visit museums in social groups
(families or class visits), computer-based exhibits tend to
encourage single user interaction, sometimes to the
detriment of the social group as a whole [4,7,13].

H5.2. Information interfaces and presentation (e.g., HCI):
User Interfaces
INTRODUCTION

In their mission to engage, inspire, and open minds, science
museums have been at the forefront of innovative
interaction design for children. They seek to provide
memorable learning experiences that cannot be duplicated
in schools, libraries, or the home. In an effort to engage
diverse populations, science museums have adopted a
constructivist approach, offering self-guided, authentic
experiences that allow visitors to construct their own
knowledge by exploring scientific or technological concepts
in a hands-on way [2,9,16]. For these types of interactions,

Figure 1: A tangible computer programming and
robotics exhibit on display at the Boston Museum of
Science. Visitors use wooden blocks to create programs
to control a robot on display.
By combining the capabilities of computer technology with
the richness of physical interaction, Tangible User
Interfaces (TUIs) have been cited as an appealing
alternative to traditional screen-based computer interaction
for informal science learning [8]. Unfortunately, however,

