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Motivation

® Where do we learn about capstone courses?

O ) .
Discussions Targeted surveys: Comprehensive surveys:
+
Informal assessment, content, 1994
benchmarking discipline-specific 2005, 2015, 2025
\_ VRN J

e What are current practices?

e How are capstone courses evolving?

:- Understand, assess, and improve capstone courses







2025 Survey Methods

e Survey Development (r—
o Selection/refinement of 1994, 2005, and 2015 questions o
o Addition of new questions/topics -
o Updated for Engineering and Engineering Technology
o Qualtrics: 11 sections, 95 questions, intentional logic

e Dissemination/Collection
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Contact list (for ABET EAC and ETAC programs)
Email: dept chairs, ASEE division chairs, CapConf attendees
Survey open from Feb-Mar 2025
Responses: 512 respondents — 301 institutions
— 498 departments/programs



:'- Context and Limitations

® Large number of responses

is only a fraction of total
o ABET EAC+ETAC Accred =
2755 programs, 563

600

B Department/Program

500 B Institution T
Institutions

400 O Survey =498 programs,
5 301 institutions
o)
£ 300 .
E e \oluntary participation,
£ 200 respondents could skip
= (Program info questions

100 unknown)

. - e Self-reported data and
2024 ABET 2025 Survey 2026 CapConf respondent estimates

Accreditation Respondents Attendees
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Demographics

Institution o 00

Non-US
29, N/A or Not Listed

Carnegie Research 1

Research Research
College or — Activity
University
Research 2
° Responde.ntS are Institution Type: e Respondents are
geographically 399 = Pri fi distributed across all
distributed across 6 = Private (non-profit) categories, but >50%
the U.S. 61% = Public are R1 institutions
10
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Demographics

ABET Accreditation &0

e Vast majority of

Engineering (EAC) respondents have

Engineering Technok)gy ABET‘EAC aCCFEditation

(ETAC)

Computing (CAC) e Some ETAC, CAC, and

ANSAC as well; some
Applied and Natural Science

(ANSAC) none at all
None e A few respondents
noted more than one
0 100 200 300 400 500
n=510 Number of Respondents

©2026 Susanna h Howe 1 1



- Demographics
— D' I |' @~
=0
General Bi dical 1994 (n=360
Englneerlng/v Other lomedica Chemical - (=350)
Materials, Chemical 2005 (n=444)
Agricultural, ~ Civill B 2015 (n=522)
Nuclear, ... Enyirenmental W 2025 (n=512)
Civil/ Electrical/
Envi tal Computer .
Multi- nvironmenta Categories
disciplinary Industrial from 1994
. Mechanical/ Survey
Electrical/ Aerospace
Mechanical/ Computer Other
Aerospace
Engineering Technology 0 50 100 150 200
Industria I/Systems Number of Respondents
n=512 e Similar distribution across all surveys

® Respondents are spread across disciplines

©2026 Susannah Howe

e Rise of "Other" = Biomed, Multi, General, ...
12



Information
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Course Information

TaTe®
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Course Info

Capstone Course Age §o8eR

60+ years 0-4 years

50-59 years 5-9 years e Wide range of ages:
40-49 years

some quite recent,
30-39 years

10-14 years others 60+ years old

e 1/3 of respondent
15-19 years capstone courses
are 30+ years old

e Oldest responding
course is 106 years;

20-24 years 7 are 100+ years
n=430 25-29 years

©2026 Susanna h Howe 14



Course Info

[ ]

- O~
— Capstone Course Duration g
| EEIEEIET — ® More than 60% of

= respondents now
2 Semesters have a 2-semester
: capstone
- 1 Quarter
S t
£ 2Quarters B 1994 (n=284) e Over time: increase
Qo : 2005 (n=420) in 2-semester, drop
3 Quarters B 2015 (n=494) in 1-semester
F B 2025 (n=470)
Other
F' e "Other" responses

10 20 30 40 50 60 70 are even longer: 3-
and 4-semester

o

Percent of Respondents
15

©2026 Susaiman 1uwe



Structure and Sequence SRR

Course Info

Class and project in parallel

Class followed by project

Project only

Class only

Other

©2026 Susannah Howe

B 1994 (n=305
2005 (n=414
B 2015 (n=500

)
)
)
B 2025 (n=482)

50 60 70

Percent of Respondents

80

90

e More than 80% run
class and project in
parallel; steady
increase over time

e "Class then Project”
and "Class Only"
options are rare

e "Other" responses:
many note that
sequence differs

across two semesters
16



Engineering (n=444)

2+ Disciplines =52%
5+ Disciplines = 16%

Most common:
Mechanical Eng.

Computer Eng.
Civil Eng.
Biomedical/Bioeng.

Electrical/Electronics Eng.

©2026 Susanna h Howe

EGR/ET Disciplines Involved 53

What engineering
departments/programs
(faculty and/or students)

participate in your
capstone experience?

What engineering technology
departments/programs (faculty

and/or students) participate in
your capstone experience?

Course Info

Engineering
Technology (n=95)

2+ Disciplines = 49%
5+ Disciplines = 9%

Most common:
Electrical/Electronics ET
Mechanical ET
Computer ET

17



= non-EGR/ET Disciplines Involved g0

Course Info

Computer Science
Business/Marketing
Natural Sciences
Art/Architecture/Design
Health/Medical/Nursing
Mathematics/Statistics

e Computer Science and
Business/Marketing are
most common choices

Humanities
Social Sciences
Communication

Other

0 20 40 60 80

n=123 Number of Respondents

©2026 Susannah Howe

What departments/programs
(faculty and/or students)
outside of engineering and

engineering technology
participate in your capstone
experience?

5+ Frequency of
4 non-EGR/ET
depts
(n=123)

2 1

® Majority include 1 or fewer 18
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Pedagogy

Engineering
Design

Technical
Communication

Teamwork and
Collaboration

Project
Management

Prerequisite Content

Professional
Practice

n=421 0 100 200 300

Number of Respondents

e Engineering Design and Technical Communication

are the most common prerequisite topics

©2026 Susannah Howe

400

e Engineering design is prevalent across
all four years, especially FY, Junior, and
integrated in other courses

Prerequisite Content Qe

O

First year design
course(s)

Sophomore year
design course(s)

Junior year design
course(s)

Multi-year design
spine or sequence

Integration within
other courses

Prior Engineering Design Coverage

Includes senior year
(before capstone)

Other

0 50 100 150
n=358

Number of Respondents

200

20




Topics in Capstone QeReR

Top 5 topics overall, based on percent of respondents:

2015 2025
Oral communication
Written communication
Planning/scheduling
Engineering reqs/specs
Eng. design processes

1994 2005

Written communication Written communication

Oral communication Planning/scheduling
Engineering ethics Oral communication

Planning/scheduling Concept gen/selection
Decision making Team bldg/teamwork

Oral communication
Concept generation
Teamwork
Planning/scheduling
Engineering ethics

Planning/ Concept Engineering
scheduling eval/selection ethics

Oral Visual Engineering
reqs/specs

Lecture Engineering Engineering
design process reqs/specs

Individual Written Engineering
Assignment communication ethics communication communication

Engineering Design
communication communication reqs/specs documentation

Other Lifelong learning Diversity, equity,  Entrepreneur- Analysis tools  Confidentiality/
ship (e.g., FEA) NDAs

Method inclusion

Team Oral Written Visual

Project communication

2025 Data




Pedagogy

|
- O~
— Product vs. Process QeReR
|
C A: Definitely weighted more towards
S0 W 2015 (n=208) dft P dit for th
e Increasing product, but they get credit for the
B 2025 (n=210) ) process steps as well
emphasis on
40
P process
S Q: How do you - B: We :stress both. You can't hqve
2 30 one without the other and design
S balance product : :
3 i something meaningful.
& VS. process in
20
u= ? .
o your capstone: A C: Our focus is more on process
§ than product. Learning the process
E 10 is the goal; the projects are a
means to that end.
0 SN
all product  heavy emphasis equally, emphasis heavy all process D: V. d th
emphasis on product both on process emphasis : Very focused on the
on product important on process process....we teach them to

©2026 Susannah Howe

fish and don't really care
what they catch. 22




Pedagogy

— Contributors to Grading Qoo
Colise FETenre B tiocerne oot on aowree ces

Project Advisors/Coaches _ Limited input on course grades
@ Evaluate projects but do not
Sponsors/Clients _ contribute to course grades
@ Norole at all
Other Faculty . largest role in grading
® For >50% of respondents,

Advisory Board Members [ sponsors/clients don't

0 20 40 60 80 100 contribute to course grades

Percent of Respondents (n=406 to 427)

® Instructors and coaches have

Q: Does your capstone experience use a
pass/fail grading system for the final grade?
97% of respondents = NO

Additional "write-in" graders = TAs and
Technical Communication personnel

©2026 Susannah Howe
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Pedagogy

Evaluation of Deliverables S8R

Final Written Report

Final Product

Final Oral Presentation

Design Process
Design Reviews

Interim Written Reports
Interim Oral Presentations

Interim Products

Individual Assignments

Peer Feedback

Sponsor/Client Feedback

©2026 Susannah Howe

Hours on Project
Logbook
Business Plan
Quizzes/Exam

] B Major role in

evaluation

B Moderate role in
evaluation

Minor role in
evaluation

I B Not considered

20
Percent of Respondents (n=409 to 425)

N
o
»
o
(03]
o

1

o

0

in evaluation

Final report, product,
and presentation
have biggest role in
evaluation

Process, interim
work, and design
reviews also
important

Peer feedback has at
least minor role for
~90% of respondents

24
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Faculty and Students

Faculty
and
Students

25



Faculty and

_ Students
—  Teaching Credit for Capstone &-&R
16-20 faculty >20 fa|cu|ty/ 0 faculty 100 percent

11-15 faculty

1 faculty 76-99

7\

6-10 faculty

0-5 percent
' 6-10
Percent

percent
Number percent
of Faculty 51-75 of Faculty
Getting percent Gettn‘ﬂg
4-5 faculty Teaching Teaching
Credit 41-50 Credit
percent
11-15
31-40
3 faculty percent percent
) 5 tacult 94%: capstone = 21-30 16-20
n=421 Y "normal teaching percent percent n=414

activity" for T&P 26
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Faculty and
Students

Instructional Structure Qo8R

Hybrids, variability across Other

—
semesters, specialty faculty,
and informal advising
Solo: One faculty only for
all course instruction and
coordination

n=427

Hierarchy: One lead faculty for
course instruction and coordination,
and additional support faculty

Shared Hierarchy: Multiple lead faculty
for course instruction and coordination,
and additional support faculty

Shared: Multiple faculty with shared responsibility

for all course instruction and coordination 57

©2026 Susanna h Howe



Faculty and

- dvisi hi | O @O
Advising/Coaching Role Q0
B Always
Capstone Instructors (n=425) I B Often
Sometimes
Additional Faculty (n=408) . B Never
SpoNSOrSICICRES (1=833) - e Capstone instructors and

_ other faculty are most
Non-Faculty/External Hires (n=370) _ frequently noted
Graduate Students (n=381) _ advisors/coaches

Other Role (n=26) ® Sponsors/clients serve
v as advisors/coaches at
Responses include staff, 0 20 40 60 80 100 least sometimes for 75%

volunteer industry of respondents

Percent of Respondents
mentors, and alums

28
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— # of Students per Capstone Cycle Qo8cR

Faculty and
Students

2025: students = ugrad seniors for 90% of respondents

> 200 students

2005 (n=382)
B 2015 (n=449)
B 2025 (n=420)

101-200 students

71-100 students

51-70 students
41-50 students
31-40 students
21-30 students
11-20 students

<= 10 students

o
()]

10 15 20 25 30

Percent of Respondents

©2026 Susannah Howe

35

Number of capstone students have
been increasing over time

2025: Median # of students is 55;
max is 1200 (!)

e Student/faculty ratio also increasing

Percent of Respondents

35 B 2015 (n=440)
50 B 2025 (n=399)
25 Max=300!
20 f

15
10

<1 110 1120 21-40 41-60 61+
Student/Faculty Ratio 29



Faculty and

- Students
- E d Stud H Week &85
xpected Student Hours/Week &8
® Expectations: median bracket is
16+ hours R 2005 (n=393) 10-12 hours per week in 2025;
B 2015 (0=436) unchanged from 2015
13-15 hours - B 2025 (n=416)
10412 hours | ot
o~ All arranged
7-9 hours ‘ by students
Hybrid: Student
4-6 hours _ during class + work
by students time All during
1-3 hours P (2025) class
0 5 10 15 20 25 30 35 40 45
n=421

Percent of Respondents

©2026 Susannah Howe

e Arranging work time: hybrid
option is most common 30
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Projects and Teams

0a0a0

Projects

and
Teams

we

31



Capstone Project Sources Q@R

Projects and
Teams

Faculty Research

Faculty Generated

(2025 choice only)

e s e e e

:015 and 2025 choice only)

External Competitions
Service Learning
Student/EntrepreneuriaI

Textbooks

2005 (n=394) | Other
B 2015 (n=460)
B 2025 (n=421)

©2026 Susannah Howe

F-
-

1994 Data (n=341)

Industry 59%
Internally 58%
Other 15%

0O 10 20 30 40 50 60 70 80 90

Percent of Respondents

® Most common =
industry/gov't, followed
by faculty generated
and faculty research

e Continued increase in
student/entrepreneurial

projects

e "Other": alums,
clinicians, med school

32



Finding Capstone Projects

Projects and

External Contacts

Internal Sources

Faculty research/ideas
Student proposed
On-campus projects

—

)

Marketing

Criteria-Based GIObal trends

Industry need Solicitation
Prefab/Ready-to-go - Networking
. Competitions Advertising
Who Finds Repeat projects Dedicated personnej Internet
Capst facult
Events-Based Textbooks apstone fact™y

Magnet Approached externall

y
Reputation

Extreme

Teams
Q~~0
o =6
/Local industries )

Alumni

Previous sponsors

Personal contacts
\Development office)

mm ALWAYS \

networking at social
events to fish for
projects. My wife
hates going to
parties with me now,
because all I do is
schmooze potential

\ Career day
Demo day
Conferences
60

Percent of Respondents (n=349)

©2026 Susannah Howe

project sponsors. |

\ used to be fun. /
33
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Projects and

_' . Teams
— # of Projects per Cycle QogeR
40 e All years span range
sl Average from 1 to >15
2005 (n=386) number of .
a0 | | M 2015 (=453) projects per projects per cycle
w W 2025 (n=414) capstone cycle
5 ® Increasing number
% of projects: 37% of
g 2 2025 respondents
“:;' have >15 projects
o 10 e 2025: Median = 10;
High end = 100+
with max of 400!
0

1 project 2-5 projects 6-10 projects  11-15 projects  >15 projects
©2026 Susanna h Howe 34



Teams to Projects QogeR

Projects and
Teams

B Always

Each team on its
own unique project
(n=400)

Hybrid approach:
>1 team/project,
>1 project/class

(n=340)

All teams on the
same class-wide
project (n=328)

Often [ Sometimes [ Never

Max teams
on same
project =40

©2026 Susannah Howe

20 40 60 80 100

Percent of Respondents

® Assigning each team to its
own unique project is the
most common approach

B Always Often [ Sometimes [ Never

0 20 40 60 80 100

Percent of Respondents

Individual Student
Teams (n=326)

Departmental
(single-disciplinary)
Teams (n=378)

Multidisciplinary Teams:
within EGR/ET (n=343)

Multidisciplinary Teams:
beyond EGR/ET (n=325)

e Departmental teams are most common,
followed by multidisciplinary teams

e 70% never use individual student teams 35



Projects and

- e
— Students per Team QogeR
>10 students
8-10 students [6,30] 1 s['c;g]ent
[3,25] \ / ’ 2 students e Categories represent
— 18] average number of
6-7 students
(130]  3students students per team
“ [1,7]
® #sin brackets show
| | [min,max] reported
within category
5 students e 80% of respondents
[1,30] have 3-5 students/
team
4 students
n=412 (1,20]

36
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Assigning Students to Teams &R

Projects and
Teams

Student choice

Instructor choice

Project advisor/
coach choice

Student interest in
project

Student background/
skills

Team formation
software

Who

e assigns?

Student grades

Other

Random
assignment

Personality test/
assessment

0 10 20 30 40 50 60 70

Percent of Respondents (n=420)

Common "Other": multi-stage process with
student input followed by faculty decision

©2026 Susannah Howe

e Student choice,
interest, and skills
are most important

What
factors?

0|10 20 30 40 50 60 70 80 90

Percent of Respondents (n=413)

"Other" = student availability, peer
pref., demographics, sponsor input
37
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Expenses

Expenses
and

Funding

38



Types of Capstone Expenses  2--e2

Expenses and
Funding

Hardware for Projects

Software for Projects

Project Supplies (not HW or SW)
Travel

Faculty Time

External Services/Rentals
Course Supplies

Institutional Overhead

Grad Student Time
Development/Fundraising Support
External Advisors/Coaches
Other

0 20 40 60 80
Percent of Respondents (n=412)

©2026 Susannah Howe

® Project hardware,
software, and other
supplies are most
common expenses

e "Other" = competition
fees, staff/technicians,
machining time, food,
parking

39



Expenses and

0 100 200 300

84% are < S5k
55% are < S1k
8% have no costs

only 4% are = S10k .

@
&
@
@
$10,000 /
$0 -‘———J—
0 100 200 300
Respondent Number

- Funding

- i i OO
— Direct Costs per Project Sope

__$60,000 e © Each data point

e 5,000 = represents one

@ $50,000 64,000 Inset shows : respondent (n=368)

o ’ enlarged view of -

D; $40’000 $3,000 respondents 1-325 a .

o - e Max average direct

b $2,000 = _

@ $30,000 3 cost = S60k, but

o $1,000 d-‘-’_/—/- most are much less

& $20,000 50 (median = $500)

=

()

(@)

)

2

<



Expenses and
Funding

Project Funding Sources e

B 1994 (n=354) . I tt t d
2005 (n=341) nstitution an

Sponsor .
i B 2015 (n=451) Spon§ors are primary
W 2025 (n=405) funding sources
l — e Students are

Institution
increasingly less likely

Students to fund projects

Funding Source

e "Other" =faculty or
instructor, endowed
funds, and clients

Other

0 20 40 60 80 100

Percent of Respondents
41
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Expenses and

- E 1S Fundi Qad
xternal Sponsor Funding  &fe3
T ¢ $20,001-  >$30,000 n=279
n= 12,000-
>$5000 2005 (n=254) $20,000 530,000 \ /
B 2015 (n=266) ’
$1001-5000 W 2025 (n=278) $8001-
$501-1000 Bty
Average
$1-500 »5000-
2000 Spon_sor $1-500
e Fundlr-1g
per Project
Variable (2005 choice only) $3001-
5000 -
0 10 20 30 40 50 $15(§)Olo
Percent of Respondents s 2001
e More sponsors are paying >$5000 Min for most bins = 50 A $1001-

i 3000
Max ranges from $S0-200k 2000

e Zero funding is not uncommon ,
Median max = S7k 42
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Expenses and

- . Funding
= F fS Fund ok
orms of Sponsor Funding  &cReR
2005 (n=236)
Monetary Gift B 2015 (n=274)
onetary GlIrts Grants - B 2025 (n=270)
Reimbursement for \
Expenses _
Non-Monetary Gifts 1
Grants
Other Otherr
0 20 40 60

o

20 40 60 80

Percent of Respondents (n=270) = tof R dent
ercent of Respondents

e Gifts and reimbursement are currently and historically the most common funding forms 43
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Sponsors

e

@

@
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Sponsors

[ ]
— C S Q~0~O
apstone Sponsor Location SR8
1994 e Local sponsors n=280
o (n=202) 27 remained the 10'13 20+
7-9
) most common N 0
2 2005 and growing 5.6 \
S (n=235) Q _ ,
& ® Mix of locations 4 ~ Trips to
E 2015 is also common Sponsor
S @ ® 13 3 (2025)
£ (n=293)
S 1
& 2025 @ ® i ,
(n=310)
Locally Regionally Nationally Ir;ternazionally Median = 2 trips
(<20 miles) (20-100 miles)  (>100 miles) not a choice in _ :
1994 or 2005) Mean = 3.1 trips
©2026 Susanna h Howe | 45




Sponsors

e Weekly contact with
sponsors still most

® Increasing frequency

e "Other": most noted
that contact varies
depending on project,

__- I O~ 0O
— Contact with Capstone Sponsor &-8-8
50 B 1994 (n=202)
2005 (n=242)
40 B 2015 (n=292) common
o B 2025 (n=309)
% 30
8 over time
% 20
g 10
0

©2026 Susanna h Howe

Weekly

Biweekly

2015/2025
choice only

Monthly

Beginning
and Final

Other

sponsor, and team

46



Sponsors

Intellectual Property Ownership &-£-2

80 B 1994 (n=165)
2005 (n=217) 2025 Q: How is IP divided?
W 2015 (n=277) (open response, n=166)
L 60 B 2025 (n=373)
g 60% = defined process
g 15% = depends on project
& A 23% = don't know, N/A
ks
§ 20 not a
O ,.,C,hz"(’)‘;e; 2025 Q: Do any sponsors
or 2015 require your students to
0 . sign an NDA? (n=308)
Sponsor Institution Students Other
o/ —
® |P is commonly owned by the sponsor 79% = Yes

e Student ownership is increasingly likely too 47
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Sponsors

Return Sponsors Sope®

81-100% return 0-20% return

® "Return" =repeat,
follow-on, or new
project with same
21-40% return >ponsor
® Return sponsorship
is common for at
least some, if not all,
sponsors

61-80% return

41-60% return
n=270

48
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Experience and Opinion

0g0.8

Experience
and
Opinion

49
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Capstone Role

Experience and
N oNe
O-@

/

Capstone Faculty

Capstone
Administrator

Dept Chair/Head

(Responses included Dean,
Director, Advisor, and Sponsor)

Other

0 20 40 60 80 100

Percent of Respondents (n=431)

® Most respondents are capstone faculty
and/or capstone administrators

©2026 Susannah Howe

Tenure-track,
tenured

Tenure-track,
untenured

Non-tenure-track,
permanent

Non-tenure-track,
temporary

B 2015 (n=441)

Other B 2025 (n=367)

0 20 40 60

Percent of Respondents

e Decrease in tenured faculty teaching capstone
® Increase in renewable non-tenure-track faculty g



non-Academic Experience 953

Experience and
Opinion

>30 years

Less than
21-30 /" 1year
years /
How many years
of engineering/ET
work experience 1-2 years
outside academia
11-20 do you have?
years
3-5 years
n=362 ® >50% of respondents have

©2026 Susannah Howe

6-10 years

None

>5 years of non-academic
work experience

B Yes
B No

Engineering
Design (n=312)

Technical
Communication Did your
(n=312) :
non-academic
Project work include
Management these topics? -

(n=311)

Teamwork
(n=314)

0 20 40 60 80 100

Percent of Respondents

e Non-academic work supports capstone
51



Experience and
Opinion

Overall Satisfaction QLog

Neither satisfied ~Somewhat unsatisfied _ jn5atisfied
nor unsatisfied \ / / e 85% of respondents

are either satisfied
or very satisfied

Somewhat satisfied

e No respondent
Very selected "very
satisfied unsatisfied"

It's so real and practical. AlImost
every single graduate will use the
information in their career. It's

=491 \very rewarding.

©2026 Susanna h Howe M_)S 2

Satisfied




Experience and

= Biggest Challenges? Qg
Workload/Time fWe have a 1 semester )

Student Involvement
Project-Related
Industry Involvement
Student Teams

No Support

Course Logistics
Student Preparation
Evaluation

Meeting Expectations
Variety/Breadth
Miscellaneous
Faculty Involvement
Real World

©2026 Susanna h Howe

capstone, so some teams don't
have quite enough time to
build, and others don't have

J

We need a better way to
scale up. Right now, there
are too many teams
assigned to one faculty.

w to test.

[Getting all team members

to be fully engaged.

Trying to make sure students
don't wait until the last minute
to accomplish tasks.

Finding / developing
meaningful projects that
encompass the totality of the
student learning experience.

Getting companies to sponsor
projects. ... We are always under
pressure to raise enough sponsorships
to meet program expenses.

53



Summary

Data Sources

2025 Survey Results
Survey
Faculty
Demographics and
Students
Expenses
2015 Pedagogy and
. Funding
survey Course Projects Experience

Information and and
Teams Opinion

2005 Survey [- many patterns, much variety

1994
Survey

54
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Future Work

Upcoming Papers Potential Future Topics

ASEE 2026 - qualitative data

° Student/alum perspective
® ET-specific data

o

o

Sponsor feedback
Connection to outcomes
What do you want to know?

Pedagogy deep dive

[
[
[
Expanded keynote ®

Decennial
Surveys

1994 2005 2015 2025 2035 2045

©2026 Susanna h Howe
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