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INTRODUCTION

Black Sea Bass Data Table

* When reflecting on the black sea bass data table, regressions showed that there were
no effects of drawing on students’ science talk (Bs < 1.28, ps > .13).

* However, students talked more about biology (B =2.54, p <.001), data (B=1.31, p <
.001), and spatial patterns (B = 0.68, p < .001) when using beat gestures.

* Interpreting data visualizations such as tables and maps requires learners to
construct and coordinate multiple mental representations, processes which are
central to cognitive development (Taylor et al., 2023).

* Drawing may support learning by externalizing and reorganizing these
representations of scientific information (van Meter & Garner, 2005).

* Gesture can act as an embodied representational system that can support conceptual
understanding of math and science (Novack & Goldin-Meadow, 2015).

* |n this study, we examined how drawing and gesture supports middle school
students' science learning from multiple data visualizations formats during a climate-
focused field trip.

Sea Surface Temperature Maps

* Asseenin Figure 1, for the sea surface temperature mapping activity, drawing arrows
was associated with more talk about biology (B = 1.24, p = .02) and spatial patterns (B
=1.36, p = .05).

* Writing was associated with more biology talk (B = 0.88, p = .041).

* Beat gestures were again linked to more talk about biology, data, and spatial patterns
(Bs > 0.66, ps < .03).

* Asseen in Figure 2, imagistic gestures were also associated with increased talk about
STEM (biology: B =1.15, p <.001, data: B=2.21, p <.001, spatial patterns: B=2.08, p
<.001).

* Deictic gestures were linked to increased talk about data (B = 1.68, p < .001) and
spatial patterns (B =0.89, p =.01).

METHODS & PARTICIPANTS

238 5t-6t" grade student groups from 46 schools attended a fieldtrip to the Gulf of
Maine Research Institute (61% coastal, 39% non-coastal).

* During the field trip, students did two activities at interactive touchscreen tables:

oA virtual dissection of a black sea bass in which stomach contents were sorted into a
data table to evaluate impacts on Maine's lobster populations
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Gesture Use at Reflection (Kendon, 2004)

Beat Rhythmic hand movements used to emphasize speech

DISCUSSION

* In line with past work, drawing—particularly arrows—may be uniquely beneficial for
learning from spatial visualizations like maps, but not from data tables.

Deictic Pointing or gesturing to information onscreen
Conventional Common gestures that may be used | place of language

* Beat gestures are linked to science talk across activities, but questions remain
regarding the direction of this association.

Imagistic Gestures that represent real objects, actions, sizes, or metaphorical concepts

STEM Talk at Reflection

* Also consistent with past work, deictic and imagistic gestures may be specifically
important for understanding and communicating about spatial data.

Talking about biological processes (eating, dying), marine species (lobster, black
sea bass), or marine habitats

Biology
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Spatial Describing spatial locations, patterns, features, orientations, etc.

Data Analysis Making data observations or referring to visualizations (map, table)




