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Embodied cognition is the theory that learning is influenced by the body through a
variety of modalities. Nathan (2022) summarizes literature indicating that forms of embodiment
such as body form, gesture, simulation, and materialist epistemology can support student
learning. Other studies in embodied cognition focus on ways in which people’s perceptions and
ways of thinking about a topic can impact teaching and learning and place a high level of
emphasis on ideational mathematics. Ideational mathematics is defined as an individual’s
perception of formal ideas (Schiralli & Sinclair, 2003; Sinclair & Gol Tabaghi, 2010). While
previous studies centered on mathematicians, our work centers specifically on the emerging field
of data science. Despite the significant amount of literature on embodiment in mathematics
(Alibali & Nathan, 2012; Hall & Nemirovsky, 2012; Sinclair & Gol Tabaghi, 2010), there exists
a gap in the literature on the impact of embodiment as it relates to data science. Thus, we wish to
better understand how instructors use ideational mathematics regarding concepts they present in
their classrooms. In conducting this investigation, we leverage Nathan’s (2022) summary of
various forms of embodiment to address our research question: In what ways do mathematicians
use embodiment to convey ideational mathematics when discussing data science concepts rooted
in linear algebra?

We conducted one-hour audio and videotaped interviews with two data scientists (Hunter
and Elizabeth) with varying backgrounds. Hunter’s area of expertise is topology, and Elizabeth’s
expertise is in harmonic analysis. In this poster, we present an analysis of two episodes from
these interviews. The selected episodes provide evidence of Nathan’s (2022) summary of the
four forms of embodiment. The two data scientists primarily discussed concepts ideationally, and
used representational gestures, materials, and simulation that accompanied personified verbiage.
For example, Elizabeth explained an activity that she uses with students in her capstone course to
teach cosine similarity within natural language processing. Her activity, which she referenced as
a “Bag of Ingredients” model, uses grounded, real world examples of recipes to clarify the
broader, more complex “Bag of Words” model. She related comparing ingredients in recipes to
comparing words in documents of various length to discuss the comparison of common words
and synonyms. Hunter integrated various tools and materials such as drawings on a whiteboard
and a model of a molecule to explain principal component analysis, a key concept in the field of
data science. The concepts discussed in both episodes are rooted in linear algebra, a mathematics
subject which both participants identified as an area of struggle for students. The implications of
the insights offered through analysis of these episodes is particularly relevant as data science
programs become increasingly predominant and institutions search for the best ways to convey
material.
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