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Figure 1: SelfGauge supports students self-assessment through four steps.

ABSTRACT

Project-based learning (PBL) involves students tackling real-world
problems and creating artifacts. With the rise of generative Al
(GenAl) tools, assessing students in GenAl-enhanced PBL is chal-
lenging. To address this, we designed SelfGauge, a tool that supports
student self-assessment by analyzing their GenAl usage and project
artifacts. It helps students define criteria, seek feedback, and reflect
on their performance, promoting continuous self-improvement.
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1 INTRODUCTION

Project-based learning (PBL) is an educational approach where
students learn and apply knowledge through projects that address
real-world problems and produce artifacts as solutions [2]. Typically,
students are situated in authentic environments and can leverage
various kinds of technology in PBL [6]. Meanwhile, there has been
a surge of generative Al (GenAl) tools on the market, available to
the general public, such as ChatGPT !, Midjourney 2, and Suno 3.
There is evidence that students are increasingly using GenAl in
various learning activities, including PBL [3, 9]. This rise in GenAI
usage among students raises a new critical question: how to assess
students when they are engaged in GenAl-enhanced PBL [9].

Originally, the artifacts produced in PBL served as key signals
for assessing students abilities such as critical thinking and cre-
ativity [7]. However, since GenAl can contribute to the creation of
these artifacts, the reliability of artifacts as assessment material is
threatened. To tackle the assessment challenge in GenAl-enhanced
PBL, Zheng et al. [9] suggest that collecting and interpreting stu-
dents’ GenAl usage could be a promising direction to explore. For
example, students’ behavior in not simply accepting GenAI’s an-
swers but asking follow-up questions might show their critical
thinking skills [9]. In this work, we build on this idea and design
a tool to support students’ self-assessment based on their GenAl
usage together with design artifacts in their projects. We study
self-assessment as it is a critical component of PBL due to PBL’s
self-directed learning nature [2].

!https://chatgpt.com
2https://www.midjourney.com
Shttps://suno.com
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Education researchers have formalized self-assessment as a cycli-
cal process [8]. This process involves three key actions: 1) Determin-
ing Criteria: students define what constitutes “good” performance
in their learning activities; 2) Feedback Seeking: students seek both
external feedback (e.g., from instructors and peers) and internal
feedback (e.g., their emotions) to support their assessment; and 3)
Self-reflection: students identify their strengths and weaknesses
and reflect on how they can improve in the future. Inspired by this
model, we designed an intelligent tool, named SelfGauge, to support
student self-assessment in GenAl-enhanced PBL. The workflow of
SelfGauge is illustrated in Figure 1. Initially, students upload their
GenAl usage and artifacts produced during the learning process to
SelfGauge, which pre-processes the data for later interaction. Then,
following design guidelines on mixed-initiative interaction [4] and
reification [1], SelfGauge reifies criteria as interactive objects, sup-
porting students in creating, characterizing, and seeking feedback
around these criteria. Through this criteria-centered interaction
process, students incrementally build their self-reflection, identify-
ing their strengths, weaknesses, and areas for future improvement.

2 SYSTEM DESIGN

Given that most GenAlI tools are based on text-to-X (X=text, image,
etc.) models, we formalize students’ GenAl usage as follows: U =
[(t1,01), (t2,02), ..., (tn,0n)], where U denotes the GenAl usage, t;
represents text input, and o; represents the corresponding output.
Below, we outline the four steps of SelfGauge (Figure 1).

During PBL, students document their GenAI usage (e.g., through
sharing links) and artifacts, in either text or image, within SelfGauge.
This data is pre-processed to enable feedback formulation:

o Task tagging. Certain tasks are more reflective for students [9].

For instance, analyzing brainstorming and design processes
is more insightful than coding in a design project. We use
GPT-40 * to tag tasks involved in each student-GenAl inter-
action turn [5] to support this need.

o Student intent summarization. Capturing how students seek
GenAI help and their treatment of GenAl suggestions is cru-
cial [9]. SelfGauge uses a recursive approach to summarize
student intents during GenAlI interactions. For each student
message t;, GPT-4o describes the student’s intent I; by consid-
ering the context given [I1,S1, 2, Sa, . . ., Ii—1, Si—1], where
S; is a summary of o0;, and the student’s attitude, and their
GenAl request given t;.

o Artifacts-GenAl usage mapping. To understand GenATI’s role
in artifact creation [9], SelfGauge maps each student-GenAI
interaction t;, 0; to relevant artifacts. GPT-4o0 generates text
descriptions for artifacts and extracts key entities from ¢;, 0;.
The minimum embedding cosine distance between these
descriptions and entities ranks their relevance. Timestamps
of documentation are also considered, with relevance deter-
mined by the PBL time period.

After PBL, SelfGauge supports students to review their PBL
process and perform self-assessment. Students first create crite-
ria for assessing their performance, such as critical thinking and
creativity. SelfGauge then prompts GPT-4o to provide expected
student-GenAl interactions (“expectation” in Figure 2) for each

“https://openai.com/index/hello-gpt-40/
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Figure 2: A self-assessment table for “critical thinking”.

criterion. For instance, for “critical thinking,” an expectation can
be “students examine multiple GenAl suggestions and choose one
with reasons.” Criterion-expectation examples from Zheng et al.
[9]’s work are provided. Students can edit expectations and add
new expectations based on their exploration of their PBL data.

SelfGauge automatically identifies GenAl usages relevant to
student-GenAl interaction expectations using text similarity from
the student intent summary. For robust retrieval, GPT-40 gener-
ates multiple expectation variations to estimate relevance. Relevant
usages are recommended for students to review. If students find
the usage relevant to the expectations, they can drag and drop it
into a self-assessment table (e.g., Figure 2) under the corresponding
criterion. The table has three columns: expectation, good practice,
and bad practice. Students can place the usage under “good practice”
if it meets the expectation, or “bad practice” if not. This interac-
tion prompts students to reflect [8]: understanding their strengths,
weaknesses, and potential improvements (expectation).

While the former interaction is mainly system-initiative, Self-
Gauge also supports user-initiated interactions. Students can browse
all GenAlI usages indexed by task tags and examine uploaded arti-
facts. Selecting an artifact links it to relevant GenAl usage based on
artifacts-GenAl usage mapping, allowing students to review GenAlI’s
role in artifact creation. For any usage, they can drag and drop it
into a self-assessment table under an existing criterion, adding a
new row with an empty “expectation” for the student to fill in.

3 CONCLUSION

Based on a previous co-design study [9] and self-assessment the-
ory [8], we designed SelfGauge to support student self-assessment
in GenAl-enhanced PBL. Our next step is to conduct user studies
to evaluate SelfGauge. We plan to recruit students in a workshop,
where we will introduce design thinking and GenAl tools for de-
signing a mobile application. Afterward, students will work on a
week-long design project. They are encouraged to use GenAl tools,
which simulate a potential future PBL learning environment [9].
At the end of the week, participants will use SelfGauge to self-
assess their work. We will analyze the study data to understand the
benefits, scalability, and impacts on students learning outcomes of

SelfGauge.
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