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ABSTRACT 
Children often engage in non-competitive and make-believe 
play. However, parent-and-child play in public spaces are 
often restricted by social and contextual pressures. Instead 
of fun and cooperation, these pressures turn play into 
instruction and monitoring. To address some of these 
issues, we designed and prototyped PacePads, an interactive 
platform that engages self-organizing participation between 
parents and children in social environments. 

While PacePads represent an attempt at embodying existing 
frameworks of social play, new insights have emerged from 
prototype testing at the Children’s Museum of Pittsburgh. 
This paper will conclude with emerging principles and 
challenges for encouraging social play between parents and 
children. 
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INTRODUCTION 
The museum experience provides an intriguing context for 
the design of interactive exhibits. While most museums 
focus on an education experience, a few noteworthy 
institutions such as St. Louis’ City Museum and the 
Pittsburgh Children’s Museum have favored other 
philosophies over a purely educational experience. The 
Pittsburgh Children’s Museum has specifically adopted a 
philosophy of play that is expressed in their exhibit designs 
and in the motto “Play with Real Stuff” [1]. However, since 
the philosophy and exhibit designs cater to specific age 
groups, the role of the parent and their affect of the child’s 
experience are often not considered. This social dynamic 
becomes even more apparent in public spaces such as the 

museum where contextual pressures inevitably affect how 
parents behave with their children.  

Following ethnographic research and a literature review of 
related frameworks for interactive exhibits, we designed 
and prototyped PacePads with aims to engage both parents 
and children. PacePads is comprised of 8 LED enabled 
switch mats coupled with an external projector. This 
platform enabled a series of simple “step on the pad” games 
where children and adult of all ages can participate. Finally, 
we installed the prototype in the Children’s Museum of 
Pittsburgh and observed the responses to the platform. 

RELATED WORK 
Our process began with a literature review focused on the 
theory of Play where we sought to create a philosophical 
ground to design for ludic engagement [2]. Next we 
reviewed contemporary work in the Interaction Design and 
HCI community for existing frameworks of social play, 
interactive environments, and parental roles.  

On Play 
While definitions and categories of play are often disputed, 
Roger Caillois’s six attributes of play—free, separate, 
uncertain, unproductive, govern by rules, and make-
believe—have remained relatively stable [3]. Brian Sutton-
Smith gives perhaps the most comprehensive view of play, 
identifying seven “rhetorics” of play that have emerged 
with changing philosophical and psychological views (see 
table 1) [4]. Whether in support of development, identity 
making, or the imagination, there qualities and importance 
of play have been previously established. However in order 
for us to understand how play can take place, we turn to 

 
 
Permission to make digital or hard copies of all or part of this work for 
personal or classroom use is granted without fee provided that copies are 
not made or distributed for profit or commercial advantage and that copies 
bear this notice and the full citation on the first page. To copy otherwise, 
or republish, to post on servers or to redistribute to lists, requires prior 
specific permission and/or a fee. 
CHI 2008,   April 5–10, 2008, Florence, Italy. 
Copyright 2008 ACM  978-1-60558-011-1/08/04…$5.00 

Rhetoric Discipline Function 

Progress Biology Adaptation 

Fate Mathematics Luck 

Power Sociology Status 

Identity Anthropology Cooperation 

Imaginary Arts & Literature Creativity 

Self Psychiatry Experience 

Frivolity Pop Culture Playfulness 

Table 1. Rhetorics of Play by Sutton-Smith. 



 

 

Erving Goffman who has investigated aspects of play 
within social contexts through the concept of appropriate 
interactions [5]. His research is of particular interest to us 
for it calls to attention the appropriateness of behavior 
exhibited by individuals in public displays. In essence, a 
context must be created for individuals to feel comfortable 
or appropriate to participate. Finally Singer and Singer 
provided a review of developmental play concepts 
including scaffolding, builders and narrators, and gender 
roles [6]. We find the popular concept of scaffolding—
where more experienced and generally older participants 
help younger participants grow and learn—to be the 
dominant motivation for museum exhibits. 

Existing Frameworks 
In the HCI and Interaction Design community, designing 
for children and play have received a great deal of 
scholarship including dedicated conferences such 
Interaction Design and Children (IDC). Ben Matthews et. 
al’s work on emergent interactions provides an interesting 
example of open ended play and self-organizing games [7]. 
Their example of Rows of Tiles provided inspiration for the 
eventual design of PacePads. Finally, Strum et. al.’s work 
on interact playgrounds identifies key issues in designing 
open-ended play as social interaction, simplicity, challenge, 
goals, and feedback [8]. 

OBSERVATIONS 
We also conducted over 20 hours of ethnographic 
observations at the Children’s Museum of Pittsburgh. While 
the Children’s Museum was designed with more than 
children in mind, the museum takes a hands-off approach 
when it comes to interactions between parents and children. 
The observations corroborated many ideas from uncovered 
through the literature review.  

Most notably, Goffman’s insights into appropriate 
interactions were largely on display at the museum. Parents 
often inhibited social interaction and cooperation between 
children even though many of the museum pieces afforded 
such interactions. Parents were often observed holding their 
children and forming a line for exhibits designed 
specifically for multiple participants. Often, parental roles 
turn into monitoring—making sure their children behaved 
properly—rather than engaging with them in play. 

Following our review and observational research, we 
arrived at 4 main principles to embody in PacePads: (1) 
Monitoring to Scaffolding through non-instructional play, 
(2) Utilize physical conditions that require Necessary 
Cooperation between parents and children, (3) Create a 
context for Appropriate Cooperation through spontaneity, 
and (4) Accommodate levels of Scalable Skills for many 
participants. 

PACEPAD DESIGN 
PacePads consists of 8 separate pads connected via a central 
hub powered by an Arduino Mega main board (see Figure 
1). Each pad houses a series of mutli-colored LEDs and a 

simple contact switch embedded in the base. Each pad 
accepts 1 digital and 1 analog input from the central hub 
while outputting 1 digital output from the contact switch. 
Finally a Processing program was coupled—via a serial 
connection—to the Ardunio board for audio and visual 
feedback. This platform was designed to enable a series of 
game modes—different styles of play to be enabled to 
observe how participants reacted to the game. 

The main game consists of a simple “step on the right pad” 
process. Each pad consists of a three state: (1) inactive—
when the pad is not suppose to be stepped on, (2) 
ramping—when the pad is slowly counting down and needs 
to be activated, and (3) active—when the player activates a 
ramping pad. A set of 1 to 7 ramping-pads would light up 
in blue light and slowly ramp to dark before lighting up 
another random set; the remaining unlit pads would stay 
inactive. During this ramping state, the players will have 
from 10 to 1 seconds to activate all the correct pads. 
Whenever all the pads in the ramping-pads are activated—
or stepped on—all the pads would blink together for 3 
seconds to indicate a scoring event. We programmed the 
game to slowly increment the count of ramping-pads, 
thereby increasing the number of players needed to 
participate in the game. 

Figure 1. PacePad Design. 8 independent pads 
connected through centralized hub. 

 

 

 Figure 2. Scoring System using items as abstracted 
scoring feedback. 
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Using the digital sketching environment Processing, a series 
of incrementally “better” visual items are displayed (see 
Figure 2) as long as the player(s) can maintain scoring 
events in succession. Given the context of the Children’s 
Museum, the items vary from a Broccoli all the way to a 
Unicorn. Once the player(s) miss a scoring event, the item 
is reset to the starting item. Audio feedback is also coupled 
with each event. 

Finally, we presented two ways to activate the ramping pad. 
Drawing back to our principle of Necessary Cooperation, 
mode 1 requires each player to remain on the pad in order 
to activate it; on the other hand, mode 2 only requires 
players to step on it briefly to activate before moving on. 
We postulated that in mode 1, players would invite or 
nudge other participants to join in the game. The PacePad 
game provides a very low level of entry, with stepping on 
the pad being the only physical interaction required. 
However, the game can be scalable depending on number 
of players and skills levels. Finally, the low cost of entry 
and multiple engagement points allows for spontaneous 
participation. We hypothesize many adults will find 
PacePads to be an appropriate form of interaction in the 
Children’s Museum. 

PROTOTYPE TESTING AND DISCUSSION 
We installed the PacePads prototype for a 4-hour session at 
the Children’s Museum of Pittsburgh (see Figure 3). 
Installed in a high traffic location, the game attracted a 
large number of participants through the session. The age of 
the children ranged from toddlers (2 years old) to young 
teenagers (13 years old); accompanying these children were 
often parents and grandparents. While we had appropriate 
signage indicating our intentions to test the game, we 
provided little to no instructions on how participants should 
play with the game. 

Performance Issues 
The form of the prototype initially confused some of the 
participants. As a cost saving measure, we housed the 
sensitive electronics and LEDs in a plastic strip across the 
activation mat. Some participants—mainly children and one 
very eager adult—proceeded to step on the LED containers 
rather than only on the mats themselves. We quickly 
alleviated this problem by marking an “X” down on the 
mats themselves (see Figure 4). 

One main issue was the audio feedback we programmed 
into the inactive pads. When a pad is inactive and a player 
steps on it, the program will play a negative sound. Many 
participants—especially toddlers and younger children—

simply played at a single inactive mat. After viewing this 
on several occasions, we decided to risk the lack of 
feedback and disabled the negative sound feedback. 

Our two modes of gaming directly affected how the 
participants played. In mode 2—where players only need to 
step on a pad to activate it before moving on—we observed 
the game quickly increased in speed. Players would move 
from one pad to the next almost with disregard to whether 
the pads were active or not. In mode 1—where players had 
to remain on the pads to activate them—the game would 
inevitably slow down. However, only a few participants 
figured out what to do for mode 1. Because of this, mode 1 
was unsuccessful in drawing in extra participants.  

Finally, the visual items feedback elicited mixed responses. 
While some older children were able to see the correlation 
between scoring events and new items, many of the 
younger children and parents did not. One pair of 13 year-
olds managed to maintain the game for 16 consecutive 
scoring events, eventually scoring a Fireman’s Hat. 
However, many of the younger kids simply focused on the 
LED lights and audio feedback—ignoring the visual items 
completely.   

Behaviors 
We noticed two main behaviors that came out of PacePads. 
Similar to Matthews et. al’s work, we saw the children 
engaging in “stepping stone” behavior where the 
participants would jump from one pad to the next without 
touching the ground. The circular arrangement of the pads 
allowed the participants to easily accomplish this. 
Furthermore, children would often run in a circle activating 
all the pads. Given the abundance of light and audio 
feedback this behavior would induce, children often kept 
circling the pads until they ran out of steam or were taken 
away by their parents. We reason that both these behaviors 
were the result of the placement and form of the pads. If the 
installation footprint was larger and more varied, we 
speculate that both the circling and stepping stone behavior 
would cease to exist.  

Social Play 
Our main goal in this project was to design a game that 
enables social play between parents and children; to this 
extend PacePads was moderately successful. Most, if not 
all, accompanying parents participated in the game with 
their children. Furthermore, on a few occasions where 

   
Figure 3. Testing at the Children’s Museum 

 

   
Figure 4. Performance Issues 

 



 

 

multiple family groups were in the space, children and other 
parents not currently engaged in the game would “test the 
waters” by stepping on a pad closest to them. However, 
only on a few occasions did two groups engage and play the 
game together. 

Findings 
Through our observations we arrived at two main insights 
that will affect aspects designing for social play between 
parents and children. The level of ambiguity played a 
favorable role in our game, allowing for an extended period 
of discovery for both the parent and the child. However, we 
observed two distinct behavior differences. 

Parents engaged in the game often in a rule-finding manner. 
The parents would participate to the level of figuring out 
how the game works. However, given that most of their 
initial assumptions prove to be incorrect, the parents often 
listen to the advices and commands of their children. We 
observed one pair where the child correct yells, “You have 
to hit the lighted one” to which the mother responds, “How 
do you know that?” In another instance a parent incorrect 
assumed that the position on the pads as well as saying the 
words “Broccoli” would help the game move to another 
item. When she corralled the children to a desired position 
and yelled “Broccoli”, she was taken aback by the lack of 
response from PacePads.  

The children, on the other hand, are much more concerned 
about the discovery and responses from the game itself. 
They are concerned with either lighting up all the lights or 
simply activating a particular audio feedback. This often 
gets a child stuck on a certain aspect of the game—such the 
negative sound feedback—and will wait until the parent 
gives them more directions. However, in most situations the 
children can be said to be solution-oriented, trying out 
different ways of interacting with the game before settling 
on a particular way to play with it.  

CONCLUSIONS 
We designed and prototyped PacePads with hopes to 
encourage social play between parents and children. It was 
designed as a platform to experiment and observe how 
children and their parents would interact with this game. 
Even with some performance issues, we feel that the design 

was successful in engaging both our audiences. The 
ambiguity and flexibility of the platform allowed us to 
observe emergent interactions that can be categorized as 
rule-finding for the parents and solution-oriented for the 
children. We hope that our findings will useful in inspiring 
other designers to investigate aspects of public social play.  
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