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What are the successes and challenges of
functional team roles in a mechanical
engineering Capstone Design course?

Preliminary Results

Executive Officers

Course Coordinators
Provide high-level guidance for
curricular and organizational
oversight and coordination

Table 1: Qualitative Survey Results (total n=491)

Do Different?

Handle conflict early
Clear up communication
problems individually
Work better with vendors

Divide up CAD responsibilities
among team
Work to integrate teammates
not just components

Prioritize testing throughout

Schedule more time to learn
skills

What Worked?

Keeping project on target
Managing communications
with team, Director, Client

Keeping on top of the budget

Organizing CAD files for
accessibility
Ensuring compatibility of all
project components

Developing a test plan

Outsourcing simpler parts to
teammates

Role n
Project Man. 77

Client

Sponsor

* Provides project

e Works with team to identify
required documentation

e Works with team to refine
project goals and scope

* Provides input when design
issues arise

Director

Industry and research have recognized the Faculty Member
e Serves as manager for team

and responsibilities for team members to milestone negotiation, and
. . . o implementation of design
work productively. This study is an initial, process
I . . . . h f e Qversees action items and
exploratory investigation into the use o sefes: delfva s
functional team roles to structure
engineering Capstone Design teames.

Logistics Man. 77

Financial Man. 86

CAD Eng. 71

Systems Eng. /1

Test Eng. 65

Project Manager
e Manages all tasks
e Develops
comprehensive
project schedule

Logistics Manager

e Coordinates internal
and external
interactions

e Lead in maintaining

Financial Manager
e Researches vendors
e Conducts budget

justifications on
proposed purchases

Manufact. Eng. 79

Course Overview

Team-based . Runs meetings S — . Carries out Table 2: Benefits to Team Having Functional Roles (n=193)
Industry-sponsored projects * Monitors team outside of team Team Benefit Average (out of 5)
members organization purchases
Year-long: action items * Documents Monitors Individual Responsibility 4.21
. . . e Creates meeting team .
Fa” _ deSlgn Sprlng _ bwld/test productive minutes budget Accounta 3|I|ty 4,18
. “y . environment * Manages Lead for - e .

Designed as a transitional experience, Sl Facility and maga Division of Tasks 3.97
emu|at|ng industry resource usage Review Team Dynamics 391

Structured as consulting agency
Professional behavior emphasized
Language shifted from academic to
corporate

Teams negotiate many timelines and

CAD Engineer
Manages and

e Coordinates all

Manufacturing Eng.

Systems Engineer
e Analyzes Client initial

Test Engineer
Oversees

Table 3: Quantitative Follow-up Survey Questions (n=193)

82.5% of students report listing their roles on their resume
Students report one benefit of defined roles is allowing them to articulate their

individual contributions to the project (average =4.12 / 5.0)

integrates CAD work fabrication design specifications experimental design,
deliverables with client acco rding to Establishes protocols e Oversees all and leads test plan, and data
. for revision control engineering establishment of analysis
prOJeCt needs Manages all CAD drawings to meet product Acquires DAQ PrQI|m|nary COhCIUS'OnS
files stakeholder specifications equipment

Ensures CAD requirements » Coordinates and Establishes test Students are able to enact and articulate functional roles, adopting
. models e Reviews designs manages protocols and . . . . cp epe. e
Research Methods/Ana|y5|s el 5 e iesEiTen o schedules organizational structure and ownership of leadership responsibilities
physical for DFM sub-systems Oversees . . . .
Post-survey using Qualtrics software G . Develops pevelops tatictioal Functional roles can strongly benefit a Capstone Desigh team with regards
L . _ Lead on manufacturing system analysis of to individual responsibility and accountabilit
PartICIpantS° 4 cohorts n=719 FEA and CFD schedule architecture results T tl d pl d Y it d l?)llt b | t
) _ : analysis . Leads and manages Leads test eams utilized roles and associated responsibilities as a baseline to assess
Cohort 1-3 n =491, qual' analySIS Manufacturing product presentations eer performance
Cohort 4 n =193, quant. survey Review interfaces and P . P . |
Coded by role until two themes emerged recommendations Defined roles provided a framework for professional development and

for each guiding question

critical self-reflection before transition to industry

Role Implementation

All team members have technical responsibilities (design, analysis,
fabrication, and testing) for their project in addition to the
leadership/management responsibilities defined by their team role
Team members discuss traits and responsibilities, then negotiate roles _
Team members receive role-specific training in workshops IME
While responsibilities may shift as teams adapt to project needs, students "
very rarely switch roles mid-project

Guiding Questions

Initial investigation of Capstone Design
team role implementation explored:
What did you do in the role that worked
particularly well?
What do you wish you had done
differently for your role?

- [ e 3 1 | ‘. 0 8 4
e ) % g bt - [
ﬁr - W = 5 Wy
- L) -3 : 'y
h ol -l‘m =i ol g ks E
L — . AR ] - | =,
- . ' g A =f

= [ — o - - T SEE -
FM&PMETE SLIVISCE SIVIE| TE 8 SE S TE_ PMbs

—
e ﬁ e

C E 2 | l... -
o
1 =« T = i
e L5,

E L _}

PM: Project Manager
CE: CAD Engineer

LM: Logistics Manager
ME: Manufacturing Eng.

FM: Financial Manager
TE: Test Engineer SE: Systems Engineer
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