
Figure 3. Participant during pre/post graph interviews

Figure 1. Balance Board Math 
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Figure 2. Screenshots from each activity

Function Matching

Users aim to trace a predefined sinusoidal 
function such as sin(x). As they rock on the 
balance board, the color that they “draw” 
indicates how close they are to the function; 
green being the closest, yellow next, and red 
the furthest. 

Amplitude Matching

Users attempt to find as much green as they 
can by rocking to reach a predefined 
amplitude (maxima and minima) 

Frequency Matching

Users are challenged to “make the whole 
screen green” by rocking at a target 
frequency (i.e., “6 cycles per screen”, as seen 
in figure below). Frequency is determined by 
how many times a user completes one full 
back-and-forth rock (aka, a period) within one 
run of the activity. Each period produces a 
different color background with green 
indicating that the user is rocking at the 
correct frequency.

Background
 Embodied cognition theory (Varela et al., 1991) suggests that conceptual learning is rooted in 

sensorimotor experience. In this view, movement is central to developing concepts (e.g., 
grouping objects together is the basis for addition). 

 Research on sensory regulation (Dahl Reeves, 2001) shows that movement also affects 
people’s state of regulation and arousal (e.g., bouncing on an exercise ball can keep you alert). 

 Movement for learners’ sensory regulation needs (Dunn, 1997) is currently provided in parallel 
to or outside of academic activities. This project investigates how integration of enhanced 
sensory activation into learning design itself affects learning. 

 Design conjecture: The integration of vestibular-activating sensory tools with learning 
designs will improve their efficacy.


Next steps
 We plan to test BBM in classroom contexts and with high school age 

participants. 
 We are interested in exploring configurations of balance board + other 

input device types that could enable productive collaboration across 
students with opposite sensory preference

 For example coordinating the manipulation of a computer-vision 
unit circle by one student with the graphing rocking activity of 
another student. 


Pilot Data Collection and Finding
 We conducted 6 audio and video recorded semi-structured 

pedagogical interviews with elementary and middle school children at 
the Embodied Design Research Lab and an afterschool learning center 
in San Francisco.

 Participants engaged with the activities and completed a pre and post 
task where they were asked to describe three graphs using gestures 
and words

 During the activities, participants successfully identified strategies for 
finding green. They not only rocked to test their ideas, but also in 
between rounds during discussion both as part of and in parallel to 
discussion. 

 In the pre/post graph interviews, we observed increases in 
participants’ gestural scale and whole-body involvement. Participants 
also came to perceive graphs as unfolding over time, using words like 
“slow” and “faster” that were not present in their pre-interviews. 




Balance Board Math (BBM) is an instructional tool designed to foster exploration of mathematical concepts through 
balance-based activities on a large wooden balance board (Figure 1). A sensor attached to the board detects its 
angular shifts and draws a live graph of learner’s rocking. Currently there are 3 activities (Figure 2) users can engage 
on the board which aim to help understand different aspects of a sinusoidal function.
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