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Abstract

This study introduces an Al-powered data storytelling agent de-
signed to support data science educators by automatically curating
high-quality, real-world data stories. The system streamlines the
discovery of relevant instructional examples for specific teaching
activities, including assignments, quizzes, classroom discussions,
and case studies, by utilizing automated classification and narrative
analysis. Our prototype significantly reduces instructor preparation
time while improving the diversity, quality, and pedagogical align-
ment of curated stories. This innovation enables educators to more
efficiently source, annotate, and deploy impactful data narratives
tailored to their teaching and research objectives.

CCS Concepts

+ Information systems — Web searching and information
discovery.
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1 Introduction

Data storytelling is an emerging domain with utility in diverse
fields, including journalism, business communication, and bioin-
formatics [6]. However, incorporating data storytelling in comput-
ing and data science curricula poses unique challenges. One of
these challenges is the selection of high-quality data-driven stories
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suitable for instructional use. Identifying data stories is complex,
nuanced, and time-intensive. The quality of discovered examples
can be inconsistent; they frequently lack statistical rigor, effective
data visualization, or a clear narrative structure. Educators also
struggle to find diverse examples that span critical domains, such
as economics, health, and technology. The core difficulty lies in
identifying stories that align precisely with specific pedagogical ob-
jectives and narrative frameworks required for varied educational
contexts, including assignments, quizzes, and case studies. These
narrative frameworks are essential pedagogical tools that structure
data to tell a specific kind of story, for instance, illustrating change
over time (Time-Based Progression), providing an overview before
drilling into details (Overview to Detail), explaining a causal link
(Cause-and-Effect), or framing the narrative as an investigative
question and answer (Question-and-Answer).

While automated research agents exist, they offer limited support
for these specialized needs. Current systems, such as Langchain
MCP and Microsoft Deep Research Agents, are designed for broad
information gathering but lack the domain-specific filters and clas-
sification capabilities necessary to evaluate data stories for educa-
tional use. Consequently, there is currently no system specifically
designed to identify, classify, and curate data-driven narratives for
pedagogical purposes. To address this critical gap, this poster intro-
duces an Al-powered data storytelling agentic system designed to
support data science educators. By utilizing automated classifica-
tion and narrative analysis, our system streamlines the discovery
of high-quality data stories. This innovation significantly reduces
instructor preparation time while improving the diversity, quality,
and pedagogical alignment of curated instructional materials.

2 Related Work

Recent agentic Al advances, particularly Deep Research Agents
(DR agents), enable automated gathering, reasoning, and report-
ing over complex, noisy data sources [3]. In software engineering,
deep research agents support multi-step exploration and structured
context gathering, outperforming baselines in understanding large
codebases [7]. In education, generative Al agents and dashboards
provide automated scaffolding and personalized feedback, improve
engagement, and bring real-world data into curricula [5, 8]. Multi-
agent generative systems further automate data-driven storytelling,
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synthesizing multimodal narratives and visualizations suitable for
classroom use [1, 4]. However, existing solutions often fall short in
educational data curation: they lack robust mechanisms for collect-
ing legitimate, domain-relevant data stories, systematic frameworks
for pedagogical classification, and efficient reduction in instructor
effort. Our approach addresses these gaps by automatically sourc-
ing credible data stories, optimizing classification for instructional
purposes, and significantly reducing the time needed for educa-
tors to find, annotate, and deploy topical, example-rich materials,
therefore supporting better explanations and enriched teaching.

3 System Design and Evaluation

The CASTCurate architecture (Figure 1) is built around three core
agents that collaboratively automate the data story pipeline. The
process begins with the Data Collection Agent, which acts as the
entry point by receiving an instructor’s topic query. This agent ap-
plies advanced prompt engineering, leveraging both instructional
frameworks and a large language model (LLM) to generate nuanced,
context-sensitive classification criteria tailored to the specific peda-
gogical objectives. Using these dynamically generated criteria, the
Web Scraping Tools are then deployed to systematically search, ex-
tract, and capture relevant data stories and rich metadata from both
mainstream and domain-specific online sources. This automated re-
trieval not only broadens the scope of materials but also accelerates
discovery, far outpacing manual search methods. Once candidate
stories are gathered, the classification agent takes over, applying es-
tablished narrative frameworks such as problem solution, sequence,
cause-effect, comparative analysis, and the classic data story arc.
Through multi-level annotation and structured tagging, the Clas-
sification Agent ensures that each story is contextually relevant,
pedagogically valuable, and explainable. Only those stories deemed
of high quality and surpassing a stringent confidence threshold are
curated for instructional use. A small pilot evaluation of CASTCu-
rate output reveals the following opportunities and challenges:

o Accuracy: CASTCurate reduces narrative discovery and an-
notation times, but it can occasionally collect URLs featuring
carousels of data stories rather than individual stories.

e Quality: 90+% of the stories curated by the system are judged
as relevant and pedagogically aligned by human reviewers.

¢ Explainability: Metadata and multilevel annotations en-
hance transparency and adaptation for instructional use, a
feature not widely matched by peer systems.

o Scalability: The system enables rapid scalability; users can
obtain and classify an arbitrary number of data stories within
minutes, accelerating the discovery process compared to
manual collection and classification.

Overall, CASTCurate’s robust pipeline empowers educators with
domain-specific, high-confidence examples while supporting trans-
parent curation and ease of instructional integration.

4 Implications for Educators and Future Work

CASTCurate promises to assist CS and data science educators in a
multitude of ways. It can support the design of quizzes and projects
by curating sample training datasets to inform AI/ML model devel-
opment. Annotated data stories can be transformed into timely and
compelling (1) case studies, (2) group discussion prompts, and (3)
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Figure 1: An overview of our proposed data story collection
and annotation system.

visualization challenges. In our future work, we plan to combine
CASTCurate with a user-facing Al writing assistance tool and add
LMS support [2] to create reusable critical thinking exercises that
allow students to compare their chosen narrative structures with
Al-picked narratives. We also plan to classify these stories by com-
plexity and knowledge prerequisites in order to create personalized
assignments and A/B tests.

5 Conclusion

CASTCurate bridges a critical gap in CS/DS educational technology
by automating the collection and classification of data stories for
instructional use. It streamlines narrative discovery and annotation,
and delivers explainable examples with the potential to support di-
verse pedagogical goals. By enabling rapid scaling and reducing the
manual search burdens on instructors, CASTCurate demonstrates
clear advantages in efficiency, quality, and transparency over exist-
ing solutions. In our future work, we plan to craft high-resolution
taxonomies for data stories, support instructor feedback, and im-
prove the robustness of CASTCurate to noise and LLM updates.
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