Capstone Instructor Al Workflow

Audience handout

From capstone headache to course-ready improvement

Use Al tools to structure the work, not to outsource teaching judgment. You own the course problem, evidence
choices, student-data protections, interpretation, and claims.

1. Teaching problem

Name the recurring course issue in neutral, observable
language.

3. Evidence scan

Use Consensus, Elicit, Scholar, ASEE PEER, and library
databases to find leads.

5. Evidence plan

Choose student artifacts, reflections, rubrics, or notes that
match the question.

7. Shareable product

Prepare an internal memo, poster, ASEE abstract, workshop,
or manuscript.

Tool roles and cautions

Tool Useful role

ChatGPT/Claude/Codex

Consensus/Elicit

Scholar/ASEE/library

Draft structure, prompts, templates

Find literature leads and extract notes

Broaden and verify source base

2. Course question

Turn the issue into an answerable teaching and learning
question.

4. Intervention

Design one feasible course change that targets the problem.

6. Analysis

Use qualitative, quantitative, or mixed methods only as strongly
as the data allow.

Caution

Do not treat output as evidence

Open and verify sources

Record search decisions
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Capstone Instructor Al Workflow Audience handout

Worked example seed

Capstone students often make design decisions without clearly using evidence, tradeoff analysis, or documented
engineering reasoning. The example project tests whether a structured design-decision memo can make engineering
judgment more visible.

Questions to try in Consensus or a library database

- What does engineering education research say about evidence-based decision-making in capstone design?
- How are engineering design decision-making skills assessed in student teams?

- What instructional interventions improve students' use of evidence in design decisions?

- How do students document tradeoffs, assumptions, and uncertainty in engineering design?

Before sharing or publishing

- Verify every source against the original paper or stable database record.

- Label preliminary literature notes as preliminary until the review is complete.

- Consult local IRB or human-subjects guidance before using student work for dissemination.
- De-identify examples and avoid uploading identifiable student data to public Al tools.

- Do not imply findings or improvement until data have been collected and analyzed.

Adaptation prompt

| teach capstone. My recurring course problem is [problem]. Help me turn this into a course question, a small
intervention, an evidence plan, and a verification checklist. Do not invent citations or claim findings.
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Capstone Instructor Al Tool Walkthrough

What the recommended tools look like on screen

These screenshots show live use of ChatGPT and Consensus for the capstone decision-making example. The workflow is useful only when the instructor keeps the human

checkpoints visible.

1. ChatGPT: draft the course workflow

Ask for a memo outline, rubric, evidence plan, and verification checklist. Block invented citations
and findings.

X, Share
| 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
using any Al-generated material. Do not invent citations or claim
research findings.

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.

£ Edit

Evidence-Based Design Judgment Workflow for
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.

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

2. Consensus: locate the literature lane

Use the synthesis to identify themes and candidate papers. Treat it as a search lead, not a

literature review.

Capstone Design Decision Making 1 & Share

capstone design engineering judgment decision making evidence tradeoff
analysis

&6 Pro ches >
@ engineering judgment and decision making in capstone design 11.7H 71
@ evidence-based tradeoff analysis in capstone engineering design 15.24 71

-+ more

Engineering Judgment and Trade-off Decision Making in Capstone
Design

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
technical. The papers here examine how students reason about design decisions, handle
trade-offs, use economic evidence, and how instruction can broaden their notion of
engineering judgment.

Student Beliefs about Decision Making and Judgment

Types of reasoning. Students tend to see decision making as primarily technical/rationalistic,
despite the importance of empathic and intuitive reasoning in real design work (P13 (2. A
revised framework groups reasoning into logical (including technical and empathic) and
intuitive (experience-based vs. guessing) ([ 2 .

Stability of beliefs. Over a capstone year, students’ beliefs about technical, empathic,
guess-based, and experience-based approaches changed very little; technical approaches
remained dominant (4.

Empathy vs. practice. Students say empathy is valuable but struggle to translate empathic
understanding into actual design choices (-

Judgment as social practice. In systems capstones, engineering judgment emerges from
interacting cognitive, rhetorical, and framing judgments within teams and contexts, not just
individual calculation ([7'4.

Evidence-Based and Economic Trade-off Analysis

-

References / [ capstone design engineering judgment dec... v

Results 26.8M B B B@

Undergraduate students’ beliefs about diverse approaches to making
engineering design decisions: Exploring change during a capstone course

1

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.

2623 - 8 citations
@ K

ARevised Framework for Types of Informal Reasoning

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

2620 - 1 citation - Giselle Guanes

QO & 99 @ 38 POF7

Empathic approaches in engineering capstone design projects: student
beliefs and reported behaviour
KEY TAKEAUAY - Engineering students believe empathic approaches are valuable in
design decisions, but their reported behavior during design decisions does not fully
translate this understanding.

@ OBSERVATIONAL STUDY

Board 410: Thematic Maps of Interdependent Engineering Judgment
Processes in Undergraduate Systems Engineering Capstone Projects

KEY TAKEAWAY - Greater integration of social and professional praxis in engineering
curricula is needed to better prepare students for the embodied and enacted
communicative practices of professional engineering work.

3 e
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Capstone Instructor Al Tool Walkthrough Audience handout

What the recommended tools look like on screen

These screenshots show live use of ChatGPT and Consensus for the capstone decision-making example. The workflow is useful only when the instructor keeps the human
checkpoints visible.

3. Consensus: build a verification queue 4. ChatGPT: make verification explicit
Open candidate papers, check fit, and log what was verified before citing anything in the teaching Use Al to draft checks, then rely on human review for sources, technical claims, student-data
rationale. protections, and IRB boundaries.

References / D capstone design engineering judgment dec...

Instructor prompt:

Results 26.8M B =] EH (New “What feedback did you receive on this decision, and what did you do with it?"

Undergraduate students’ beliefs about diverse approaches to making
engineering design decisions: Exploring change during a capstone course

4. Instructor Veffication Checklist for Al-Generated
Material

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.

Before allowing students or instructors to use Al-generated material in capstone

documentation, the instructor should confirm the following.

A. Source and Use Transparency
2023 - 8 citations - Alex Leonard et al.

(3 International Journal of Technology and Design Education Confirm that:

The team disclosed where Al was used.
The team described how Al contributed to the work.
The Al-generated material is not presented as independent evidence.

A Revised Framework for Types of Informal Reasoning

The team distinguishes between Al-generated suggestions and evidence from

KEY TAKEAWAY - Engineering students' beliefs about decision-making in capstone design elzed alill e,

courses should be revised to include logical and intuitive reasoning, as they use both Ineiveier @i
rationalistic and non-rationalistic methods in Tll-structured contexts.
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Design-Decision Memo Worksheet Audience handout

Make engineering judgment visible

Use this with capstone teams before a major design commitment.

Decision statement
What specific commitment are we making?

Alternatives
What realistic options did we compare?

Criteria and constraints
What matters, who said it matters, and how important is it?

Evidence
What data, tests, standards, literature, observations, or calculations support the choice?

Tradeoffs
What does the selected option improve, and what does it make worse?

Assumptions and uncertainty
What might be false, unknown, or still untested?

Stakeholder alignment
Whose needs or constraints shaped the decision?

Feasibility
Can we build, test, afford, maintain, and integrate this option?
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Design-Decision Memo Worksheet Audience handout

Decision rationale

We recommend [selected option] because [evidence], given [criteria/constraints], while recognizing
[tradeoffs/uncertainty]. Our next test is [test or evidence-gathering step].

Next-test logic

Test:

Data to collect:

Decision threshold:

What would cause us to revise the decision:

Fast rubric

® Evidence use ® Tradeoff analysis

® Assumptions and uncertainty ® Stakeholder alignment
® Feasibility ® Next-test logic

® Al/tool disclosure

Al/tool disclosure

Tool used: Task: Human verification:
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