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Abstract: We report findings from an exploratory case study in a middle-school classroom that
illustrates the use of a data visualization to support English Language Arts (ELA) learning
outcomes. Students used visualizations of sentence length before and after reading a short story.
Students not only initially noticed features of the data visualization, but they also immediately
proposed explanations for those features without being able to situate those features in the story,
advancing possible causal explanations before aligning the story to the visualization. This case
illustrates an additional pathway for interpretive discourse that integrates story and data
visualization and suggests a larger opportunity space for interpretative data discussion research
in the future.

Introduction

Text-based data and visualizations built from them, especially with data of high-interest origin (popular music,
novels, or social media) are appealing tools for supporting student learning about data and data science.
Responding to calls to expand and integrate work with data into other subject areas (Jiang et al., 2022), we consider
the inverse: how data visualizations can be used in service of learning about other topics and subject arecas. We
explore intersections of data visualizations of text and their potential uses in English Language Arts (ELA), which
includes instruction about literature, language, and composition, and present a case of a specific sequence for how
data visualizations can be used in service of ELA instruction. In this sequence, an alternative pathway for
interpretive discourse illustrates how visualizations of text can mediate learning interactions in ELA, suggesting
further work in the integration of data visualizations into different subject areas.

Analytical approach: Understanding interpretive talk around data visualizations
Learning sciences is producing new literature related to how we teach and learn data and data science by focusing
interactionally on ways that people enact conversations and discussions, including the work of Roberts & Lyon
(2020), Nemirovsky et al. (1998), Axelrod & Kahn (2023), Lee et al. (2021), and Philip et al. (2016), although
the pedagogy in ELA around such visualizations has been relatively understudied.

In ELA contexts, discussion and conversation is one of the primary pedagogical moves, and we therefore
turn to Axelrod and Kahn’s CSAT model (2023) for our analysis of both data science and ELA learning. Three
types of discursive actions constitute CSAT — Co-construct, Situate, and Advance a Theory. CSAT was derived
from microanalyses of conversations whereby youth and families produced geobiographies — stories of their
families’ migration histories (Kahn, 2020). In CSAT, co-construction and situating can happen iteratively, and
this can ultimately lead to the advancing of a theory — by which Axelrod and Kahn appear to refer to an explanatory
structure linking data to story. In this paper, we draw from the components of CSAT to examine interactions in a
different story situation and describe how it differs.

Methods

We use an exploratory case study approach (Yin, 2008) so that salient phenomena and candidate hypotheses can
be generated and later tested, describing the case through the lens of the CSAT model. We use video footage from
two different 7"-grade class periods, taught by the same teacher on the same day, and deployed video data
collection and review techniques like those described in Derry et al., (2010). Given the relative brevity of this
paper format, we provide illustrative excerpts of broader utterance types that we emphasized in the course of video
and transcript review. These utterances made reference to specific points, shapes, trends, colors, or regions in a
data visualization like those named in Borner et al (2019).

Classroom activity context

This seventh-grade teacher was emphasizing story arcs that consist of rising tension and techniques by which
authors create suspense, using was the short story, “The Lottery” by Shirley Jackson (1948). In a long-building
story arc, it is ultimately revealed that the “winner” of the lottery is stoned to death by the rest of the town.
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Results

Before reading the short story

Before students read the story, their interpretative work involved noting features of the data visualization and then
offering rationales in terms of how stories in general are structured and how authors might use different length
sentences for different purposes. Using a “notice and wonder” routine, students noticed salient features of the
visualizations and drew on prior knowledge about literature to wonder. Student A first talked about segments,
suggesting they referring to a data point as a “segment” or “section”. Students B and C were discussing tendencies
or patterns. For C, it was the “up and then down” and then “it” starts to even out.

When sharing what they noticed with the whole class, students began to offer conjectures about the
structure of the text. For example, during the discussion, Student D offered that the reason there were more words
in sentences was during the exposition portion of the story arc, and it was how the author was introducing
characters and adding details:

D: I think the reason why there's more words in each sentence during the exposition, I think that is
trying to introduce the characters and that's why they want to add so much [sic] details. Making the
number of words kind of longer.

Following completion of the short story

After reading, we saw students situate their previous data feature observations in the story. Student H situated the
events of Tessy walking and the townspeople talking as dialogue near the end of the story, which were the reasons
for shorter sentences and lower values in the data visualization. While situating some features from the
visualization, others remained as questions and points for further discussion: H remained “confused why there
was a sudden jump” in reference to an increased value in sentence length near the middle of the story.

H: Well, I guess, when Tessy was talking towards the end, like her, it's a dialogue, was much shorter.
But also, yeah, I also, I was very confused why there was a sudden jump.

Discussion

In their presentation of CSAT, Axelrod and Kahn found data interpretation involves processes of co-construction
and situating of a story to ultimately generate an explanation/theory of what was happening that was reflected in
the data. Their case involved geospatial data and family geobiographies, and they use “situating” to specifically
mean the finding of people they are related to in the dataset. In a different domain (ELA) with different
affordances, we observed a teacher facilitating a different sequence of events in the examination of a data
visualization before and after reading the story the visualization was based on. At the start, the students not only
initially noticed features of the data visualization, but they also immediately proposed explanations for those
features without being able to situate those features in the story, instead advancing tentative theories with possible
causal explanations based on generalized knowledge about stories. Later, they were able to make connections to
the story and situate the data visualization features that they had noted into the events and composition of the
story, while also situating elements of the story in the data. In doing so, they were able to maintain a dual focus
on the comprehension of the story and the authorial craftwork in the sentence structure and story arc.

This observation of a different sequence of interpretation from data visualization in CSAT’s terms
expands Axelrod & Kahn’s model of data visualization discourse—expanding of their model of interpretive
discourse to a different situation with different stories and different degrees of familiarity with the story. In their
work, they started with students working from prior knowledge of the family migration stories. In the present
work, the students were working without prior story knowledge and thus had graphical features and general
knowledge or ideas about stories as they were learning in class to rely upon. This was a product of how the
sequence of events were structured in the classroom, as noticing and wondering were encouraged before the story
was read. It suggests that there may be multiple pathways that could place different initial emphases for students’
interpretative work as revealed in their utterances.

Ultimately, as we explore data visualization integration and interpretation in multiple settings, we can
appreciate that the pedagogical opportunities and sense-making processes may vary from one another in
observable ways, and future work can explore more about the nature, occurrence and affordances of these
differences and how sequencing, story type, and learning goals interplay to structure those variations.
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