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Upon detecting each eating action, a 
random animal moves one step forward 
to the right. When the child completes 
the meal, the game ends, and the animal 
that�s traveled the furthest wins. In the 
Fishing Game tray (Figure 2c and 2d), 
a child selects one of two penguins to 
compete in a �shing tournament. Upon 
each eating action, one of the penguins 
hooks a �sh and drops it into a bucket. 
When the child completes the meal, the 
game ends, and the penguin with the 
most �sh wins. To encourage parent-
child interaction, a parent can partici-
pate in the game by choosing another 
animal or the other penguin to compete 
with the child in the same game. To dis-
courage a child from taking small bites, 
the bites must accumulate above a cer-
tain weight threshold to trigger a game 
response.

We made several design changes from 
the previous Racing Game tray (see Fig-
ure 3a and 3b) to the current Fishing 
Game tray (Figure 3c�3f) on the basis 
of feedback from parents whose chil-
dren had used the Racing Game tray in 
the pilot study.10 A common complaint 
was that the 3 cm thickness of the Rac-
ing Game tray made it dif�cult for chil-
dren with short arms to eat. The new 
Fishing Game tray addresses this issue 
by using a specialized load cell that is 
50 percent thinner (1.5 cm). The Rac-
ing Game tray was also noted to be dif-
�cult to clean. To address this issue, we 
redesigned the Fishing Game tray with 

a lightweight, foldable, and protective 
placemat sleeve (Figure 3d), which par-
ents can remove from the load sensing 
module (Figure 3e) for washing and 
cleaning after meals. Finally, parents 
reported that children eventually be-
came bored with the game. To address 
this issue, we adopted a smart phone 
as a game platform (Figure 3f) for In-
ternet connectivity, which lets parents 
download new games until the desired 
behavioral changes take place. Because 
this design uses the smart phone hard-
ware and software as the game runtime 
environment, the weight-sensing mod-
ule becomes a Bluetooth accessory that 
wirelessly reports weight-change read-
ings to the game running on the phone. 
This design also achieves an important 
cost advantage. A parent who already 
owns a smart phone needs only to pur-
chase the Bluetooth weight-sensing unit 
and the placemat sleeve.

In a pilot user study, four child- 
parent pairs used the Racing Game 
tray.10 The four children were between 
4 and 7 years old; two were diagnosed 
with Asperger syndrome, one had high-
functioning autism, and one had no 
speci�c diagnosis. All four participat-
ing parents complained of excessively 
long meals (30 minutes to more than an 
hour) after the children began self-feed-
ing. Upon obtaining informed consent 
from the parents, the user study involved 
video-recording the eating activities of 
four parent-child pairs without the Rac-

ing Game tray, and then video-recording 
the four pairs using the Racing Game 
tray. Over a one-week period, we ob-
served two meals per pair (one with and 
one without the Playful Tray). Three 
pairs were observed at our clinic, while 
one pair was observed at their home. 
The meals were familiar foods prepared 
by parents. For more details on the user 
study procedure, see our previously pub-
lished work.10 The pilot user study re-
vealed an average 33 percent reduction 
in the duration of meals. Children were 
more focused on eating during mealtime 
with an average 20 percent reduction in 
non-feeding behaviors when using the 
Playful Tray. Finally, social behavior 
frequency, de�ned as behavior directed 
toward the parent but not directly re-
lated to eating, was increased in one of 
the child-parent pairs.

Playful Toothbrush: Motivating  
Proper, Thorough Brushing
Proper brushing is essential for cleaning 
teeth and gums effectively. For many 
parents, brushing is an essential rou-
tine for their children before bedtime. 
However, habitual, thorough, and cor-
rect brushing is dif�cult to teach. Thus, 
we designed the Playful Toothbrush 
as a tool to engage children in brush-
ing their teeth according to American 
Dental Association guidelines (www.
ada.org /public /games/animation/ 
index.asp).

As Figure 4 shows, the Playful Tooth-
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Figure 2. The Playful Tray games designed to improve children’s eating behavior: (a–b) screen shots of the Racing Game;  
(c–d) screen shots for the Fishing Game.
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