
 

PlayWare: Augmenting Natural Play  
to Teach Sign Language

 

 

Abstract 
We discuss PlayWare—a system of augmented dress-up 
clothes, toys, and a digital environment that teaches 
simple ASL vocabulary to young children.  We present a 
preliminary evaluation of the system in a school setting 
and plans for improving the PlayWare system for future 
deployment. 
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Introduction 
Ninety percent of hearing-impaired children are born to 
hearing parents [1]. For these children, their first 
exposure to sign language often comes in school. They 
may acquire language more slowly because they lack 
the frequency and richness of everyday interaction [7]. 
Once the child outgrows the critical period for acquiring 
language skills, she may have trouble catching up to 
her peers both academically and socially [6]. In this 
work, we present PlayWare—a system that augments 
everyday objects with the ability to interface with a 
virtual world. PlayWare is designed to encourage early 
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acquisition of the American Sign Language (ASL) in 
young children. We also present a formative evaluation 
of our prototype with a preschool class at a school for 
the deaf. 

First, we situate PlayWare in the context of previous 
research in creating games for the hearing-impaired. 
Next, we introduce a scenario of use and discuss the 
implementation of the system. Then we present the 
methodology and results of a pilot evaluation of the 
prototype. We finish by discussing future work in 
implementing and evaluating PlayWare. 
 
Related Work 
The Institute for Disability Research and Training1 
provides several games to teach sign language; 
however, most of these assume some level of fluency 
and/or the ability to read and are therefore 
inappropriate for pre-school children. Henderson et al. 
[2] created a game that let a child interact with objects 
on a computer screen using ASL and found that games 
can be a strong motivator for children. While PlayWare 
does not support child-to-computer ASL, we share the 
similar motivations in terms of incorporating natural 
play into language instruction. With MySignToyBox [2], 
the child explicitly tells the computer (using a mouse) 
how she is interacting with a physical toy, which then 
triggers the appropriate ASL video. MySignToyBox 
demonstrated that video could be an effective way of 
exposing a child to ASL. Our system takes a similar 
approach to incorporating physical toys and video in 
teaching ASL, but we automate the intermediate step 
of specifying the action that the child has taken with 
the toy by augmenting the physical accessory. 

                                                 
1 http://www.idrt.com/ 

There is evidence that preschoolers’ language is heavily 
influenced by the materials in their immediate 
environment [5]. Thus in creating PlayWare, we 
decided to augment everyday objects to become 
interfaces to teaching sign language.  In her influential 
paper on augmented reality [4], Wendy Mackay 
discusses moving away from the mouse-and-keyboard 
interface to add computing capabilities to everyday 
interactions. PlayWare takes two approaches to 
augmenting reality: augmenting the user (by allowing 
her to specify the “mode” of interaction by wearing a 
costume) and augmenting the physical object (play 
accessories that serve as input devices). 
 
Implementation 
We present the PlayWare system through a scenario of 
its use and then discuss the details of its 
implementation. 
 
Use Scenario 
Mary is a 4-year-old hearing-impaired child from a 
hearing family. She goes to a preschool where her 
teacher introduces her to the PlayWare system. Mary 
approaches a large chest full of dress-up clothes, 
plastic toys, and a teddy bear. She picks out a doctor’s 
outfit and a set of plastic doctor’s toys. As she puts on 
the outfit, the nearby computer screen changes to show 
a hospital room. An interpreter on screen greets her in 
ASL: “Hello, doctor!” As Mary squeezes the bear’s 
hand, the interpreter on screen signs: “Hands.” When 
she uses a toy thermometer on the bear, she sees the 
interpreter sign “thermometer” and an animation of the 
thermometer on screen. As Mary puts on the artist 
outfit instead, the screen changes to show an artist 
studio.  Now, the interpreter signs the names of the 
colors on the patches that are on the bear.  As Mary 

CHI 2008 Proceedings · Works In Progress April 5-10, 2008 · Florence, Italy

3250



  

squeezes the red and the yellow patch simultaneously, 
the screen shows the two colors mixing and the 
interpreter signs: “Yellow and red make orange.” 

 
figure 1. The PlayWare bear and associated outfits and 

accessories. 

 

Implementation Details 
We augmented a stuffed bear to detect the child’s 
touch through switches placed throughout the bear’s 
body connected to an Arduino USB board. The location 
of these switches on the bear is marked with colorful 
patches of fabric (figure 1). The bear also contains an 
RFID reader in its head. This reader detects which outfit 
the child is wearing when the child hugs the toy to 
initiate the interaction. This reader is also used to 
detect the toys that the child “shows” it, such as the 
thermometer in the doctor scenario or various foods in 
the chef scenario (figure 1). The bear currently 

communicates with the Flash program containing the 
interpreter videos and animations through USB.  

For this phase of the project, we implemented three 
outfits and associated toys: doctor, artist, and chef. 
The artist scenario involved only interaction with the 
switches in the bear (no associated toys) to teach 
names of colors. The chef scenario involved only 
interaction with toys to teach names of foods.  The 
doctor scenario involved interaction with both switches 
and toys to teach names of body parts. 

 

figure 2. A child interacting with PlayWare in the classroom. 

Methodology 
We performed a pilot evaluation of PlayWare at the 
Atlanta Area School for the Deaf with a preschool class 
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of 8 children ages 4—6. Seven of the participants were 
male, one was female.  

The toys and the computer were set up on a table in 
the classroom (figure 2). The children were shown a 
demonstration of the system by one of the 
investigators with their teacher acting as interpreter. All 
of the children then proceeded to an adjacent room and 
took turns coming in one-by-one to use the system 
guided by their teacher. We chose to involve the 
teacher in the formative evaluation to understand how 
she motivates the children to attend to the sign 
language and interact with the system. Future 
iterations of PlayWare could then incorporate similar 
motivation into the system, allowing it to be used 
without the teacher. 

One of the investigators sat in the same room as the 
child and took general observation notes on the 
interaction focusing on which scenarios the children 
chose and the role of the teacher in the interaction. The 
other three investigators observed from behind a half-
silvered glass and took structured observation notes on 
the direction of the child’s attention. These 
investigators used a grid to mark down each time the 
child looked towards the computer screen or away from 
it. While we are not measuring the student’s learning in 
this formative evaluation, we know that a necessary 
prerequisite to that learning is having the child attend 
to the interpreter on screen.  We were interested in 
seeing how children managed their attention while 
using PlayWare—in particular, whether they attended to 
the interpreter on screen. 

Results 
On average, each child spent 12.3 minutes interacting 
with the system. The children were given the 
opportunity to try out the interaction with each outfit.  
At that point, the teacher asked them if they were 
ready to return to the classroom. Four of the students 
returned to the classroom at this point while four of the 
other students elected to stay longer to continue 
playing. 

Interacting with the Toys 
Each child tried on each of the outfits. A common way 
of interacting with the system was trying each toy and 
each button once. Two of the children stopped using 
the system at that point.  The other six children 
interacted with the toys repeatedly to see the 
interpreter animations several times.  In three of the 
cases, the child actually chose to return to a favorite 
scenario (chef for two children, doctor for one) and try 
out all the toys multiple times again. Children often 
initially chose the doctor’s outfit but spent the most 
time exploring the chef one.  

Managing Attention 
The investigators noted how often the child looked up 
at the screen. One of the children interacted primarily 
with the physical toys by stacking them on top of the 
bear or making the fish food item “swim” through the 
air, paying less attention to the screen. However, all of 
the other children seem to give equal amounts of 
attention to the screen and toys, slightly favoring the 
screen on average (figure 3). 

An excerpt from the structured 
observation notes, showing 
each time the child looked at 
the screen, at the toys, or 
elsewhere 
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figure 3. Amount of time each child spent using the PlayWare 

subdivided by locus of attention. 

Managing Error 
Several parts of our system did not function the way we 
expected. Hugging the bear to initiate a scenario switch 
did not work for most children because of the variations 
in height and hug “styles.” If the hugging failed, the 
investigator unobtrusively triggered the mode switch 
manually. This essentially amounted to a “wizard-of-oz” 
intervention and did not seem to bother the kids. 

Another source of error occurred when the child did not 
orient the toy item in such a way that the RFID tag 
could be read by the bear. In this case, the teacher 
subtly moved the child’s hand to reorient it. In cases 
where this occurred repeatedly (3 children), the teacher 
would point out the tag on the toy item and show the 
child that it needed to face towards the bear. After this, 
all but one child was able to interact with the toys 
without the teacher’s intervention. When the bear did 

not read a toy on the first try, the child would simply 
reorient it slightly. 

Role of the Teacher 
In addition to helping manage system errors, the 
teacher played a motivating role in the interaction with 
the system. She would repeat the sign that appeared 
on screen to the child, prompting him or her to do the 
same. The child would often look to the teacher after 
an interaction with the system to receive feedback and 
encouragement to continue. She succeeded in engaging 
the children by presenting motivating scenarios such as 
“the bear is hungry, let’s feed him” or “the bear’s not 
feeling well, let’s measure his temperature.” 

Discussion 
We were interested in finding out how children 
managed attention, which scenarios they preferred, 
and what role the teacher played in the interaction. 

We found that most of the children were motivated by 
the language component in that they paid a significant 
amount of attention to the screen. This corroborates 
the finding of Hamilton that play can motivate language 
learning [2]. Children seemed to spend the most time 
with the chef scenario, possibly because it was the 
scenario with the most available toys and the 
interactions were the most visible (toys were more 
visible than switches on the bear). For future work, we 
will increase the number of accessories for each 
scenario. 

The teacher played a significant role in motivating the 
child to interact with the system and managing error. If 
this system is to be ready to be used with only minor 
intervention from the teacher, we need to take over 
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some of the roles that the teacher served. To help 
manage error, we will add redundant RFID readers to 
the bear to increase the range of viable interactions.  
We will also add a brief instruction video that begins 
playing if the child has not interacted with the system 
for 30 seconds pointing out the presence of the RFID 
tag and its proper orientation towards the bear. To help 
motivate the interaction with the system, we will 
incorporate more directed activities. Just as the teacher 
asked the child to “feed the bear” or “measure his 
temperature,” or system will have a mode where it will 
ask the child to perform a specific task. Positive 
performance will be rewarded with an animation on 
screen (ex: feeding the bear the fish, as directed, 
makes him do a happy dance). 

To more thoroughly evaluate this system, we would 
need to measure the learning that occurs through its 
use. We will deploy it at the school for several weeks as 
one of the activities that the children could do during 
unstructured time. We will log the amount of time each 
child interacts with the system and measure learning by 
comparing a pre-test and post-test for the vocabulary 
covered in the system. If our system is successful, 
greater use of the system should correspond to greater 
improvements in the child’s ASL vocabulary.  
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