
IEEE TRANSACTIONS ON VISUALIZATION AND COMPUTER GRAPHICS 1

Enhancing Data Literacy On-demand: LLMs as
Guides for Novices in Chart Interpretation

Kiroong Choe, Chaerin Lee, Soohyun Lee, Jiwon Song, Aeri Cho, Nam Wook Kim, Jinwook Seo

Abstract—With the growing complexity and volume of data, visualizations have become more intricate, often requiring advanced
techniques to convey insights. These complex charts are prevalent in everyday life, and individuals who lack knowledge in data
visualization may find them challenging to understand. This paper investigates using Large Language Models (LLMs) to help users
with low data literacy understand complex visualizations. While previous studies focus on text interactions with users, we noticed that
visual cues are also critical for interpreting charts. We introduce an LLM application that supports both text and visual interaction for
guiding chart interpretation. Our study with 26 participants revealed that the in-situ support effectively assisted users in interpreting
charts and enhanced learning by addressing specific chart-related questions and encouraging further exploration. Visual
communication allowed participants to convey their interests straightforwardly, eliminating the need for textual descriptions. However,
the LLM assistance led users to engage less with the system, resulting in fewer insights from the visualizations. This suggests that
users, particularly those with lower data literacy and motivation, may have over-relied on the LLM agent. We discuss opportunities for
deploying LLMs to enhance visualization literacy while emphasizing the need for a balanced approach.
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1 INTRODUCTION

A broader spectrum of people are encountering visu-
alizations in daily contexts, such as in digital news

media and social media platforms. While simple charts such
as bar and line graphs are the most commonly utilized [1],
more intricate visualizations are also reaching a wider
audience [2]. For example, Bloomberg annually publishes
dozens of data stories, showcasing visualizations like bub-
ble sets, treemaps, and Sankey diagrams, often enhanced
with composite visualizations and custom encodings for
better storytelling (Fig. 1).

The majority of people still have limited proficiency
in understanding complex visualizations beyond basic
charts [3], [4]. When trying to make sense of complex
visualizations online, these individuals are left with little
choice but to rely on accompanying explanatory text. How-
ever, the text may have its limitations in fully grasping the
visual encodings and in accurately discerning the insights as
demonstrated by the visualization. Efforts to bridge the vi-
sualization literacy gap have, until now, mainly focused on
formal learning environments [5] or instructional tools [6],
[7]. These solutions, though, are indirect and distant, lack-
ing the immediate and contextual support needed when a
novice wants to understand charts in real-world situations.

The recent advancements in large language models
(LLMs) such as ChatGPT [9] present new opportunities
for visualization novices to engage with and learn from
visualizations found in real-world contexts. Several tools
have used LLMs to develop natural language interfaces for
data visualizations [10], [11]. However, these tools primarily
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Fig. 1. In 2023, Bloomberg published visualization-based data story-
telling articles on a wide range of public interest topics, such as health,
politics, and the economy [8]. This figure is a collage of page contents,
highlighting the visualization aspects.

concentrate on articulating user queries to generate charts
and analyze data, rather than aiding individuals in better
understanding the charts’ meanings. Given their extensive
knowledge base, LLMs possess considerable potential as
personalized tutors. Yet, their effect on enhancing a novice’s
comprehension of charts is only beginning to be explored.

The inherently visual nature of data representations
makes visual cues crucial. However, most existing LLM ap-
plications focus predominantly on text-driven interactions.
When interpreting charts, individuals often change their
viewpoint and highlight specific visual elements, actively
engaging with the visualization [12]. Active learning the-
ory indicates that such cross-modal experiences enhance
learning [13]. This suggests that the text-centric commu-




