FOR CAPSTONE INSTRUCTORS

Turn one capstone problem into an evidence-
baCked teaChing improvement Teams make design choices without

showing evidence, tradeoffs, assumptions,
or next-test logic.

In your course

Use Al to help structure the work but keep the center of gravity on your course: UL T
teams, sponsors, design reviews, deliverables, and limited time. A searchable problem frame, design-

decision memo, rubric, evidence plan,
handout, and abstract starter.

course problem search terms memo rubric evidence plan
Not required
A publication-first research agenda, a giant
study, fake citations, or public claims before
Through-line for the session evidence exists.

Start with your capstone course. Scholarship comes from documenting what
you try, what you verify, and what you can honestly claim.
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START WHERE CAPSTONE INSTRUCTORS ACTUALLY START

Pick the course problem that keeps showing up

You do not need to begin with a literature gap. Begin with a recurring capstone issue that affects design quality, team
learning, or feedback.

Common capstone pain point What you can turn it into
Teams pick the convenient or sponsor-preferred option. Make decision rationale visible before commitment.
Design reviews show what they chose, not how they Require evidence, criteria, tradeoffs, and uncertainty.
reasoned.
Final reports describe activity but weak engineering Use a rubric to assess reasoning, not just formatting.
judgment.
Students use Al or web search without source discipline. Ask for tool disclosure and human verification.

The play: choose problem small enough to improve this semester and concrete enough to

document.
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WHAT Al CAN HELP YOU DO THIS WEEK

Use the tools to build course materials, not just talk about Al

The useful workflow is concrete: better search terms, a stronger assignment artifact, a feedback rubric, and a defensible evidence
plan.

1. Search better 2. Build the course tool . Make it shareable

Turn a capstone problem into search Draft a decision memo
terms Write student instructions
Try Consensus, Elicit, Scholar, ASEE PEER Create a reasoning rubric

Log what you searched Add Al/tool disclosure language
Open and verify sources

Choose normal course evidence
Protect student data

Write a planned-study abstract
Remove claims you cannot support

Capstone instructor rule: if it does not improve the course artifact, feedback, or student reasoning, itis
probably not worth adding.
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LIVE TOOL SCREENSHOT 1 OF 4

Use ChatGPT to draft a course-
re a d y WO r kfl OW I teach an engineering capstone course. Students often choose a

design direction without showing evidence, tradeoffs, assumptions,
or next-test logic. Help me create a course-ready workflow for
instructors that includes: 1) a design-decision memo outline students
can use, 2) a short rubric for evaluating evidence-based engineering
judgment, 3) an evidence plan using normal capstone artifacts, and
4) a verification checklist for what the instructor must confirm before

Start with a recurring capstone problem and ask for : : ; . :
X . i X ) using any Al-generated material. Do not invent citations or claim
practical teaching materials, not research findings. research findings.

2, Share

Thought for a couple of seconds >

Below is a course-ready workflow you can adapt directly for capstone instructors. | kept this citation-free
and framed it as an instructional tool rather than a research-backed claim.

What the audience should notice

£ Edit o &
The prompt asks for a memo outline, rubric,
evidence plan, and verification checklist. It Evidence-Based Design Judgment Workflow for
explicitly blocks invented citations. Engineering Capstone
Purpose

This workflow helps students move from “we chose this design” to “we made an
evidence-based engineering decision.” It is intended for design reviews, instructor >
check-ins, sponsor meetings, milestone reports, and final documentation.

ChatGPT course artifact

Students should use this process whenever they select, reject, or substantially

no fake citations
Instructor move: treat the output as a first draft to adapt, not as evidence or authority.

4/8



LIVE TOOL SCREENSHOT 2 OF 4

U S e C O n S e n S u S to lo C ate t h e Capstone Design Decision Making 1 Q % @ share References / O capstone design engineering judgment dec... v X
literature lane .- C N

capstone design engineering judgment decision making evidence tradeoff

analysis Undergraduate students’ beliefs about diverse approaches to making

ing design di Expl change during a capstone course

86 Pro - 2searches > . .
KEY TAKEAWAY - Capstone design courses minimally changed undergraduate students'

@, engineering judgment and decision making in capstone design 11.7M 7 beliefs about diverse to making engineering design decisions, with most

Q. evidence-based tradeoff analysis in capstone engineering design 15.2M 7 changes focusing on guess-based approaches.

Move from course language into searchable scholarly et o i ® o
la nguage a bout ca pStO ne J ud gme nt, tra d eOffS, and Engineering Judgment and Trade-off Decision Making in Capstone

q Desi
evidence. esian

A Revised Framework for Types of Informal Reasoning

Capstone design is where many engineering students first face open-ended, ill-structured

problems, yet research shows their decision-making practices often remain narrow and heavily KEY TAKEAWAY - Engineering students’ beliefs about decision-making in capstone design
technical. The papers here examine how students reason about design decisions, handle courses should be revised to include logical and intuitive reasoning, as they use both
trade-offs, use id and how instruction can broaden their notion of ionalistic and ionalistic methods in fll contexts.
engineering judgment.

2020 - 1 citation - Giselle Guanes Q& 99 & @ POF 2

Student Beliefs about Decision Making and Jud:

Types of reasoning. Students tend to see decision making as primarily i ionalisti ic app! in
despite the importance of empathic and intuitive reasoning in real design work ([ 1 2.A 9 beliefs and reported behaviour
revised k groups ing into logical (includir hnical and empathic) and

Consensus is useful for fi nding candidate pape rs intuitive (experience-based vs. guessing) (BIB- KEY TAKEAWAY - Engineering students believe empathic approaches are valuable in

design decisions, but their reported behavior during design decisions does not fully

design proje : student

Stability of beliefs. Over a capstone year, students’ beliefs about technical, empathic,

and themes. The instructor Still haS tO Open sources 9 based, and experi based approaches changed very little; technical approaches rensate s undersendng

remained dominant ([ 1 @ OBSERVATIONAL STUDY

. .
a n d d ec I d e Wh at a p p ll es . Empathy vs. practice. Students say empathy is valuable but struggle to translate empathic 2821 - 19 citations - Giselle Guanes et al.

P} 5 T POF
understanding into actual design choices (3. 0 European Journal of Engineering Education
Judgment as social practice. In systems capstones, engineering judgment emerges from
interacting cognitive, rhetorical, and framing judgments within teams and contexts, not just Board 410: Thematic Maps of d d i i d
individual calculation ([ 4 . [ inL Systems Engi ing C: Projects
A 5 dand ic Trade-off Analysi KEY .TAKEIfwAY - Greater integration of social and professuona_l praxis in engineering
curricula is needed to better prepare students for the embodied and enacted
o § . icative practices of p jonal engineering work.
2024 i
Consensus search leads 0 citations - Royos Francis ot al T

) 2025 ASEE Annual Conference &amp; Exposition Proceedings

source check

Boundary: a synthesis is a starting point. The scholarship claim waits for source-by-
source verification.
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Use the references panel as a

'f' . References / (O capstone design engineering judgment dec... v X
Results 26.8M v B 8 B wmw
The useful move is not copying the Al summary. It is L Undergraduate students’ beliefs about diverse approaches to making
building a short list of papers to open, read, and record. engineering design decisions: Exploring change during a capstone course

KEY TAKEAWAY - Capstone design courses minimally changed undergraduate students'
beliefs about diverse approaches to making engineering design decisions, with most
changes focusing on guess-based approaches.

Ask: Which papers actually speak to capstone 2023 - 8 citations - Alex Leonard et al. T
design decisions? Which are methods leads? Which 0 International Journal of Technology and Design Education
should be discarded?

A Revised Framework for Types of Informal Reasoning

KEY TAKEAWAY - Engineering students' beliefs about decision-making in capstone design
courses should be revised to include logical and intuitive reasoning, as they use both
paper queue open PDFs rationalistic and non-rationalistic methods in fll-structured contexts.

search log

Instructor move: record what was checked before the paper becomes part of a
teaching rationale.

6/8



LIVE TOOL SCREENSHOT 4 OF 4

Keep the evidence boundary
visible

Instructor prompt:

“"What feedback did you receive on this decision, and what did you do with it?"

Al can help organize a checklist, but it cannot verify . .
claims or protect student data for you. 4. |nStrUCtOr VeNfICatlon CheCkllst fOr AI'Generated

Material

Before allowing students or instructors to use Al-generated material in capstone
documentation, the instructor should confirm the following.

A. Source and Use Transparency
What have we done now?

Confirm that:
A planned intervention, rationale, tool-use record,
evidence sources, and verification checklist. Not 0 U (Rl ClEIEREr D A RS U8R,
learning gains or causal effects. e The team described how Al contributed to the work.

e The Al-generated material is not presented as independent evidence.
¢ The team distinguishes between Al-generated suggestions and evidence from
project artifacts.

IRB check de-identify verify claims Instructor check:

Instructor move: make this checklist visible before student work, citations, or findings
enter the story.
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AFTER THE WORKSHOP

A starter path you can use

First version and not a perfect study. Make one capstone improvement more explicit, evidence-informed, and
shareable.

01

05

Name one problem
Write the recurring capstone issue in plain course language. Slide Deck Reference

Problem framing screenshot

Run 3 searches Search strategy screenshot

Use the provided Consensus/Scholar/ASEE queries as starting points. Course artifact screenshot
Evidence boundary screenshot

Adapt one artifact

Revise the design-decision memo for your course.

Pick evidence

Choose normal course artifacts you can ethically review. Online Resources

e Combined audience packet
Bound the claim * Process walkthrough PDF
* Memo worksheet

Say what you can learn, not what you hope to prove.
* Reusable prompt bank

We need a concrete course problem, a small
intervention, and honest evidence boundaries.
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