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Background — Industry Need

* |ncreasing complexity
= Increasing need for

SEs

 Lack of SEs to meet
demand

 Lack of dedicated
training to create new
SEs
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The PMASE Motivation W

 Respond to industry need -« 2-year, 10-course master’s
by accelerating creation of

quality SEs: . _ |
— Applied nature of the SACS-accredited

learning needs and

process * Active project work in
— Cohort model to promote every course
team aspects of systems
engineering
— Compressed 7-week » Case study-based
formats with an immersive examples

focus
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First Course Overview

Introduction

to SE and
Processes

Week 1

Requirements
to Functions

Week 2

Functions to

Architectures

Week 3

Week 4

Tradeoffs and
Human Systems

Implementation Project
and Integration Presentations
Week 5 Week 6 Week 7

Risk, VV&A
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Kickoff Week W
Activities * Interactions
 Administrative access and Faculty
onboarding 'va
 |ntro to faculty and local m;;
INCOSE chapter

Cohort
e Lecture modules L>

* Project proposals w
* Team formation and
mentor aSSig nment “Group work. | had a fantastic group and they

motivated me to do my best.”

e 1 st team aSSig nment due Written feedback from a PMASE student, October 9th 2021
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Diversity of Location

In Southeast Average Distribution by Regions
100 18

90
80
70
60
50
40
30
20

10

0 0
2009 2010 2011 2012 2013 2014 2015 2016 SouthEast SouthWest West MidWest NorthEast International

www.incose.org/symp2022 8



Diversity of Age

Average Age Distribution by Age
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Diversity of Ethnicity

Demographics by Ethnicity

20
15
10
5
0
2009 2010 2011 2012 2013
-5
e=e== Sum of Asian o= Sum of Black
e=e== Sum of Hispanic emem= Sum of White
e=o== Sum of 2 or More =~ = ====- Linear (Sum of Asian)
Linear (Sum of Black) = ====- Linear (Sum of Hispanic)
----- Linear (Sum of White) ====-Linear (Sum of 2 or More)

Demographics by Ethnicity

Hispanic
2 or More 10%
2%

White
61%
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Diversity of Gender
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Job Search Terms Count
Category
Technical engineer, scientist, specialist,
analyst, technologist, tester

manager, director, supervisor,
Managerial commander, chief, president, 61
lead, program, project

research 24

technologist

engineering
manufacturmg
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Learning by Practical Application Qs

 Live and virtual
sessions

« (Case studies and
projects

— Individual learning and
projects

— Team learning and [The course] “Allowed

. - ” 9th

prOJeCtS (I’:Is'ftfnncf:edback from a PMASE student, CtOb;:;;w
. ritte N A -

» Self-organizing teams
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Kickoff Week Applied Learning i

- = The 7 Management and Planning Tools

|
B ==
@@—- o] —

Deployment
Diagram
Component
Diagram

Structure
Diagram

Composite
Structure
Diagram

Behaviour

The Decision Matrix | in this case, solution #3 is the best deciston)

Criteria
solutions Criterion 1 | 2 E tatals
1 abc E] 1 1 5
2. def 1 2 3 &
3 Imn 2 3 2 8
4 e 1 1 1 3

3 points = strongly meets criterion
2 points =moderately meats criterian

1 point = slightly meets the criterion
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v,

Credible and Well-Formed Faculty Team 9

* Mentoring “plays a « Key ASE 6001 mentor
significant role in graduate requirements:
students’ professional — Practical systems
development’ engineering multi-domain
. Mentors experience

— Ability to interact with and
motivate graduate students

— A graduate degree in a
related science or

— Are “living case studies”

— Contribute to course
development

— Relate the concepts to the engineering field
real world — Passionate about systems
— Shepherd 8-10 students engineering
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Mentor Expertise

Systems Engineering Experience Domain Expertise
Engineering T X X X
Risk Management X X :
Transportation X X X
Baseline Control X :
Manufacturing X X
Technical Planning X X X
Energy X
Cost Estimation X X
Architecture/Design X X X
QA, V&V X X X
Process Definition X X X
Tooling/Tool chains X X
Integration X X X
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e na
»

The Value of Connectedness in Education ™%

Systems
Engineering

Supporting
Discourse

INCOSE

Social
Presence

Cognitive
Presence

P rogram
Mentors

Selecting

Instructor
Content :

Teaching
Presence
(Structurel/Process)
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Kickoff Week Example

Community

SE

INCOSE
Chapter
President

INCOSE
Informal
Social

Program

~ Weekly
Office Hours

Discussion
Boards
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Team
~ Project
Selection
Project

~ Development
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Faculty Role Facilitating Students’ Social %

Presence

| LearnerLearner | Learnernstructor
Faculty Role Facilitation Element Team Cohort Faculty Industry

Social events X X X X
Informal Communication Address students by name X X X

Share personal stories X X X

Contribute to discussion boards X X
Formal Communication Prompt response to email X

Office hours X

Integrated comment capability X X

into recorded lectures

Student and faculty profiles X X
Course Design Profile photo gallery X X

Welcome message

Open discussion boards X

Team-oriented tasks X
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Key Balances to Maintain A

» Team/individual work
* Time use
° @ * Theory vs practice
* Grading and feedback
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Key Balances - Teams

Large Small Team
Team Team Learning

Soft Skills-
Building
Unengaged Excessive
Students Workload

Group
|dentity

Individual
Learning

Technical
Skills-
Building

Focused
Mentor
Guidance

Written feedback from a PMASE student, October 9t 2021

[Best course aspect was] “Establishing mutual trust and respect towards team members”
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Key Balances — Time

Students

Depth +
Breadth of
Learning

Team Work

Individual
Work

Lectures

[ICH

Student Time

Family

Sanity

Work

s

Facu

ty

Course

& )
Improvements
* 20% per year

.
)

Delivery

4

Faculty
Time

Family

Work
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Key Balances - Application

Concept Application

4 @ Alternative methods were paired

r . T down to 3 from a Pugh matrix
Di SCussi on © TOPSIS used to compare against
Questions O A
( —~ F y
. )
Quizzes Case
\_ J Studies
\— )
=
[ ] r =
ectures Labs
*J_ \J
\.
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Key Balances — Grading and Feedback &

Grading Feedback

* Breadth and depth vs. * Breadth and depth vs.
time impact

* Weekly turnaround on  Justification of grade
assignments » Suggestions for
— Improves quality of future improvement

submissions

Mentor-student trust and
credibility is key

ing labs’
othersuccee:mgo PMASE
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Summary i
 INCOSE and others * Success factors to
identify loss of SE increase the 3 kinds
experience as critical of presence iIn
+ SE is a heuristics- education:
based discipline and — Cohort concept
relies on the — Team-based training
apprenticeship model — Highly experienced

mentors
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Sheard’s 12 Systems Engineering Roles 3
IM_I_

SD
SA
VV
LO
G
Cl
™
M
PE
CO
CA

1
2
3
4
5
6
8
9
10
.
12

Requirements Owner
System Designer
System Analyst
Validation/Verification Engr.
Logistics/Ops Engineer
Glue Among Subsystems
Customer Interface
Technical Manager
Information Manager
Process Engineer
Coordinator
Classified Ads

www.incose.org/symp2022 35



