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Abstract

Jill Watson is an example of an intelligent conversational Al
Teaching Assistant that has been deployed across 24 class
sections in different institutions, with 1102 unique student
participants and over 17000 questions from Fall 2023 to
present. Jill Watson’s RAG-based architecture built around
OpenAl ChatGPT and user study results addresses some of
the concerns related to domain knowledge, deployment, and
data collection in online classrooms. In this work, a 3-tiered
framework for personalization in online education using Al
tools to enable a human-Al personalization loop, grounded in
real-world human feedback is proposed.

Introduction

Jill Watson (Kakar et al. 2024) is an example of an intelli-
gent conversational Al Teaching Assistant that has been de-
ployed across 24 class sections in different institutions, with
1102 unique student participants and over 17000 questions
from Fall 2023 to present. Jill Watson RAG-based architec-
ture (Kakar et al. 2024) built around OpenAl ChatGPT and
user study results (Maiti and Goel 2025) addresses some of
the concerns related to domain knowledge, deployment, and
data collection in online classrooms. Building on some of
the personalization opportunities highlighted in the litera-
ture (Chen et al. 2024; Wei et al. 2025), this paper proposes a
three-tiered framework for personalization in Al tools in ed-
ucation, grounded real-world human feedback. The frame-
work encompasses personalization at three levels: adapta-
tion to course-specific content, Al-driven customization of
responses tailored to individual students, and teacher-in-the-
loop refinement of instructional strategies informed by data
logged in Jill Watson.

Adaptation to Course-Specific Content

The first tier of personalization is built on utilizing RAG ar-
chitecture and vector embeddings of course specific content
to develop specialized course knowledge base in Jill Watson
compared to general purpose LLMs. This study proposes a
human-AI hybrid assessment model to evaluate the effec-
tiveness of Jill Watson in comparison to ChatGPT, leverag-
ing the bidirectional nature of communication between hu-
man users and Al agents. A curated set of 20 questions from
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the Georgia Institute of Technology’s CS 7637 Knowledge-
Based Atrtificial Intelligence course will be selected from the
Jill Watson repository, which records every question asked
by students. Five human experts will evaluate and compared
Jill Watson’s responses with ChatGPT’s responses across
several key metrics: accuracy and relevance (Denny et al.
2023; Sari and Alfansi 2024), clarity and readability, en-
gagement and personalization, trustworthiness and safety,
and overall helpfulness (Denny et al. 2023).

Currently, the user study has been initiated, and data col-
lection is in progress. Statistical tests such as paired t-tests
(Laskar et al. 2024) and ANOVA (Kahng et al. 2024) will be
used to test the null hypothesis that Jill Watson is less effec-
tive than ChatGPT. Additionally, qualitative analysis such
as A/B testing (Quin et al. 2024) will be conducted to assess
subjective factors influencing expert preferences. By inte-
grating bidirectional feedback, this research contributes to
the evolving landscape of Al-powered educational tools and
their role in enhancing student learning outcomes.

Al-Driven Customization

Customizing Jill Watson’s interaction with individual stu-
dents form the basis of the second tier of personalization
proposed in this paper and is focused on the conversational
aspect mentioned in the literature (Chen et al. 2024). The
present work envisions a real time conversational agent that
responds uniquely to individual students utilizing some of
the prompt engineering strategies outlined in the paper (Park
et al. 2024).

Key advancements in this version of Jill Watson involve
serving student assessment surveys and live feedback on per-
sonalization collected using the agent interface. Assessment
strategies include serving students with baseline and person-
alized responses and recording their feedback on a Likert
scale related to preferred response, accuracy, comprehen-
siveness, and ease of understanding.

Teacher-in-the-Loop Refinement

The final tier of personalization proposes a data analyt-
ics and visualization pipeline that analyzes Jill Watson’s
rich data repository to provide insights and personalized
recommendations including curated group activities, com-
munication plans, and high-impact examples to teachers



to enable an interactive and supportive learning environ-
ment. The Jill Watson dashboard serves as a bridge between
raw student interaction data and actionable insights for in-
structors. By aggregating individualized student data at the
micro-level, the dashboard generates class-level insights that
evolve into meso-learning patterns, helping teachers identify
trends in student engagement and comprehension (Bucking-
ham Shum 2012). These insights provide explanations by
visually representing Al-generated data in an intuitive for-
mat, allowing instructors to make informed decisions rather
than relying on Al in isolation and improve their own teach-
ing (Belghachi 2023). Instead of replacing teachers, the Jill
Watson dashboard enhances their ability to personalize in-
struction by revealing key learning patterns and areas re-
quiring intervention. Looking ahead, we propose expanding
these capabilities to include macro-level metrics, enabling
educators to analyze trends across entire academic terms and
multiple institutions for a broader, more systemic impact on
personalized teaching strategies.
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