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Objective: Making Mathematics Accessible to Learners with Sensory Processing Differences 
Learners on the Autism Spectrum, and many with Attentional Deficit Hyperactivity Disorder, show a heightened need for 
sensory regulatory movements, such as fidgeting, rocking, flapping, and pacing (Little, Tomcheck, & Dunn, 2018). This design 
sets forth to make such movements a resource for mathematics learning. 

Background: Sensory Regulation 
Common sensory interventions include Sensory Integration therapy and tools to accommodate a child’s sensory diet in the 
classroom (balance boards, weighted vests, and fidgets). These interventions remain siloed from curriculum despite evidence 
that sensory processing impacts academic learning (Ashburner, Ziviani, & Rodger, 2008). Indeed, sensory regulation is not 
typically considered in the design of math learning designs, yielding potential conflicts. For example, it is difficult to rock side 
to side while moving one’s hands along a vertical number line (cf. Abrahamson & Trninic, 2015). Further, insofar as embodied 
cognition theory (Varela, Thompson, & Rosch, 1991) obtains, math learning is intrinsically sensorimotor. This provides serious 
grounds to query whether movement for regulation and movement for learning are truly distinct processes. 
A latent resource in math instruction is active leveraging of vestibular input to attune learning activities to students’ sensory 
profiles. The vestibular system, which provides feedback to the body about balance, acceleration, and orientation, has been 
implicated in cognitive performance (Hitier, Besnard, & Smith, 2014). This design’s central conjecture is that the integration 
of vestibular-activating sensory tools with learning designs will improve their efficacy.  
Design: The Balance Number Line — Build and Pilot Study Results 
The Balance Number Line directly incorporates vestibular–stimulatory movement as a part 
of movement for learning. It does so by making rocking on a balance board central to a series 
of exploratory and goal-oriented mathematics learning tasks.  
The board constitutes a restructuration (Wilensky & Papert, 2000) of the number line that 
establishes negative numbers as the equilibrating counterpoint to their positive counterpart. 
Learners sit on a balance board and slide their hands along a wall-mounted number line. 
Their movements cause shifts in the board’s balance, providing stimulation to the vestibular 
system that serves as informative feedback about the placement of their hands (for example, 
-3 and 3 are experienced as being in balance, while -3 and 4 would be experienced as a slight 
lean to the right). This design aims to build upon learners’ natural engagement with 
stimulatory behavior and make this a resource for conceptual learning and understanding.  
Preliminary pilot findings (13 y/o male, ASD) revealed a hybrid role for sensory regulatory 
movements, such as rocking. These movements served: (a) a sensory regulation function; as 
well as (b) to explore and express mathematical concepts. Their frequency and intensity 
dropped during explicit movement tasks and increased between them. This pattern sustains 
two potential hypotheses: (1) movement tasks interfere with sensory regulation; and (2) 
learning movements are themselves sensory regulatory in nature.  
Conclusions 
As the spread of embodied-cognition theory and the proliferation of educational technology shift educational practice, the 
sensorimotor experience of learning is changing. This shift stands to exacerbate or alleviate extant barriers for learners with 
sensory processing differences. The key lies in how well sensory regulatory needs are understood and incorporated into learning 
design. This project exemplifies SpEED: special–education embodied design for teaching and learning (Tancredi et al., 2020). 
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Figure 1: The Balance Number 
Board. The learner sits on the 
balance board and moves their 
hands along the central dotted 
line. Arrows are used to 
discuss, plan, and document 
movements.  
 


