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LEGAL CAVEAT

The Advisory Board Company has made efforts to verify
the accuracy of the information it provides to members
This report relies on data obtained from many sources,
however, and The Advisory Board Company cannot
guarantee the accuracy of the information provided or
any analysis based thereon. In addition, The Advisory
Board Company is not in the business of giving legal,
medical, accounting, or other professional advice, and
its reports should not be construed as professional
advice. In particular, members should not rely on any
legal commentary in this report as a basis for action,

or assume that any tactics described herein would be
permitted by applicable law or appropriate for a given
membel’s situation. Members are advised to cansult
with appropriate professionals concerning legal,
medical, tax, or accounting issues, before implementing
any of these tactics. Neither The Advisory Board
Company nor its officers, directors, trustees, employees
and agents shall be liable for any claims, liabilities, or
expenses relating to (a) any errors or omissions in this
report, whether caused by The Advisory Board
Company or any of its employees or agents, or sources
or other third parties, (b) any recommendation or
gradcd ranking by The Advisory Board Company, or

(c) failure of member and its empioyees and agents to
abide by Uhe leems sel forlh herein,

The Advisory Board is a registered trademark of The
Advisory Board Company in the United States and other
countries. Members are not permitted to use this
trademark, or any other Advisory Board trademark,
product name, service name, trade name, and logo,
without the prior written consent of The Advisory Board
Company. All other trademarks, product names, service
names, trade names, and logos used within these
pages are the property of their respective holders. Use
of other company trademarks, product names, service
names, trade names and logos or images of the same
does not necessarily constitute (a) an endorsement by
such company of The Advisory Board Company and its
products and services, or (b) an endorsement of the
company or its products or services by The Advisory
Board Company. The Advisory Board Company is not
affiliated with any such company

IMPORTANT: Please read the following.

The Advisory Board Company has prepared this report
for the exclusive use of its members, Each member
acknowledges and agrees that this report and the
information contained herein (collectively, the “Report™)
are confidential and proprietary to The Advisory Board
Company. By accepting delivery of this Report, each
member agrees to abide by the terms as stated herein,
including the following:

1. The Advisory Board Company owns all right, title
and interest in and to this Report, Except as stated
herein, no right, license, permission or interest of
any kind in this Report is intended to be given,
transferred to or acquired by a member. Each
membet is aulliuized Lo use Lis Repoit only to
the extent expressly authorized herein

2. Eacl member shail not sell, license, or republish thly
Report. Each member shall not disseminate or
permit the use of, and shall take reasonable
precautions to prevent such dissemination or use of,
this Repart by (a) any of its employees and agents
(except as stated below), or (b} any third party

3. Each member may make this Report available salely
to those of its employees and agents who (a) are
registered far the warkshop or membership program
of which this Report is a part, (b) require access to
this Report in order to learn from the information
described herein, and (c) agree not to disclose this
Report to other employees or agents or any third
party. Each member shall use, and shall ensure
that its employees and agents use, this Report for
its internal use only. Each member may make a
limited number of copies, solely as adequate for use
by its employees and agents in accordance with the
terms herein.

4. Each member shall not remove from this Report any
confidential markings, copyright notices, and other
similar indicia herein

5. Each member is responsible for any breach of its
obligations as stated herein by any of its employees
or agents

6. If a member is unwiiling to abide by any of the
faregoing obligations, then such member shall
promptly return this Report and all copies thereof
to The Advisory Board Company.
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Section I: Executive Summary and
Preface




1) Executive Summary

Project
Challenge

Program
Development
Sequence

Raecommend Development Strategy for Undergraduate
Engineering Program

California State University-San Marcos’ College of Science and Mathematics has
received approval to offer a suite of undergraduate engineering programs for the first
time since the University’s inception in 1989. The College sought a feasibility study to
help design, launch, and maintain a suite of programs that appeal to and promote
success among the University's uniquely diverse student populations, including recent
high school graduates, the community coliege transfers that compose half the student
body, and thousands of local residents with ties to the area’s military community.
Given the presence of established engineering programs throughout Southern
California and the cost of creating engineering curricula, the study highlights
concentrations and specialties that offer CSU-San Marcos an advantageous position
among local competitors, draw liberally from existing curricula and faculty expertise,
and appeal to the hiring needs and philanthropic goals of local engineering employers.

Recommended Program Development Sequence

o Software Electrical Mechanical
Development Engineering Engineering
‘ Engineering
Computer ‘ Aerospace
e Engineering ' Engineering
| | r
e Industrial and L ) ) Environmental |
Systems Civil Engineering Engineerin
| Engineering ' ? ’ :

R — ————

Immediate program opportunities:
» Exhibit the lowest risk with:

- Relevant associate’s degree programs at local community colleges, which will
help University administrators recruit initial applicants

- High number of existing courses at California State University-San Marcos,
which will require the least amount of faculty time spent on new course
development

- Little competition among local university programs

eab.com



= Offer the greatest reward through:
- Ample employer demand for graduates

- Interest and preparedness among California State University-San Marcos’ major
student audiences

- Projected job growth, which suggests potential for future program success

First stage program expansion opportunities offer potential to expand immcdiatc
program opportunities with marginal additions of faculty and resources. Computer
engineering relies heavily on resources available from electrical engineering programs
(and can also leverage resources from the proposed software development
engineering and existing computer science programs). Aerospace engineering serves
a niche audience within mechanical engineering, including local defense contractors.

Second stage program expansion opportunities display high rates of projected
employment growth and low or moderate market saturation, but lack relevant local
associate’s degree programs and/or do not align with California State University-San
Marcos’ current caurse offerings. After successful development of immediate program
opportunities and first stage program expansion opportunities, these fields offer
opportunities for expansion.

Research Confirms Local Suitability for Engineering
Program Development

Student audiences demonstrate interest and readiness:

- High school students exhibit sufficient reported interest
and standardized test performance, as well as encounter
opportunities to prepare for program enrollment in high
school.

« Community college students can complete support
courses at local community colleges before transfer.

« Military veterans offer a large and concentrated population
seeking rewarding post-service careers available to
engineering graduates.

Local employers confirm program need:

« Local employer demand for engineering graduates increased
40 percent from the second half of 2013 to the first half of
2015.

« Engineering degrees offer students positive employment
outlooks, with expected continued growth in engineering
employment through 2022.

©2015 The Advisory 3oard Company 3 eab.com



Program
Fundamentals

Share a Minimum of Seven Support Courses among
Engineering Degrees

While some programs require more support courses to encourage well-rounded
graduates, a minimum of seven courses should ensure students can succeed in
advanced coursework. Support courses at competitor institutions?! include:

» ENGR 101: Intro to the Engineering Profession
» ENGR 102: Academic Success Skills

» MATH 122: Calculus I

« MATH 123: Caiculus II

» MATH 224: Calculus III

* PHYS 151: Mechanics & Heat

» PHYS 152: Electricity and Magnetism

Include communication skill development within these support courses to improve
students’ career readiness.

Require Senior Capstone Projects and Offer Internships
and Hands-On Extracurricular Activities

Employers heavily value hands-on experience across engineering disciplines.
Incorporate capstone projects within program curricula to ensure students conduct at

‘least one large-scale engineering project during their education. Support internship

participation and host extracurricular teams (e.g., formula racing teams,
programming teams) to offer additional experiential learning opportunities.

Because of the hands-on experience essential to engineering success, contacts
overwhelmingly prefer face-to-face delivery. Introductory and theoretical courses
offer the best opportunity for online delivery, because they include fewer practical
assignments and no laboratory requirements.

1) This particular course list is from California State University-Long Beach.

©2015 The Advisory 3oard Comoany
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2) Research Approach

The Education Advisory Board’s market research function provides insights that guide
strategic programmatic decisions at member institutions. The Forum combines
qualitative and quantitative data to hclp administrators identify opportunities for new
program development, assess job market trends, and align curriculum with employer
and student demand.

EAB reports analyze labor market data from the Burning Glass Labor/Insight™ tool
(description below). Reports use data from the United States Census Bureau and
United States Bureau of Labor Statistics data to explore occupation and job trends.
Market research reports also incorporate Integrated Postsecondary Education Data
System (IPEDS) data to assess student enrollment, demographics, and completion
rates across competitor programs. Additionally, researchers conduct interviews with
regional thought leaders (e.g., local employers, community colleges) and directors of
comparable programs to understand the industry and educational landscape.

Profiled The Forum profiled competitor and peer institutions as identified by administrators at

Institutions California State University-San Marcos. The Forum suppiemented competitor and
peer institutions with other institutions in the California State University System as
well as institutions of similar size or geographic location as California State University-
San Marcos. Due to the small number of software engineering bachelor’s degree
programs in California and nationwide, the Forum profiled institutions outside
California State University-San Marcos’ peer and competitor groups. The Forum
researched undergraduate engineering programs at the following institutions:

A Guide to Institutions Profiled in this Brief?

Location Approximate Classification

Institutional Enrollments
(Undergraduate/Total)

Boston University* Northeast 18,000 / 32,100 Research Universities
(very high research

's:-l-ivih s\
dlGVily

California West 19,200 / 20,200 Master’s Colleges and
Polytechnic State Universities (larger
University-San Luis programs)
Obispo
California State West 22,400 / 24,000 Master’s Colieges and
Polytechnic Universities (larger
University-Pomona programs)
California State West 16,100/ 17,300 Master’s Colleges and
University-Chico Universities (larger
programs)
California State West 20,500/ 23,200 Master’s Colleges and
University-Fresno Universities (larger
programs)

2) National Center for Education Statistics.

eah.com



82015 The Advisory Board Company

California State
University-Fullerton

California State
University-Long
Beach

California State
University-Los
Angeles

California State
University-
Northridge

California State
University-
Sacramento

City University of
New York (CUNY)-
Brooklyn College

MiraCosta College

Monmouth
University*

Mt. San Jacinto
College

Palomar College

Point Loma
Nazarene University

San Diego State
University

University of
California-San Diego

University of
Maryland-Baltimore
County

University of San
Diego

University of
Tennessee-Martin

University of Texas-
Tyler

University of
Wisconsin-
Milwaukee

West

West

West

West

West

Mid-Atlantic

West

Mid-Atlantic

West

West

West

West

West

Mid-Atlantic

West

South

South

Midwest

32,700 / 38,200

31,600 / 36,800

20,700 / 24,500

35,600/ 40,100

26,700 / 29,300

14,100/ 17,400

14,700 / none

4,600 / 6,400

14,600 / none

24,900 / none

2,600/ 3,400

28,400 / 33,500

24,800 / 30,700

11,400 / 14,000

5,700/ 8,300

6,700/ 7,000

5,900 / 8,000

22,700/ 27,600

Master’s Colleges and
Universities (larger
programs)

Master’s Colleges and
Universities (larger
programs)

Master’s Colleges and
Universities (larger
programs)

Master’s Colleges and
Universities (larger
programs)

Master’s Colleges and
Universities (larger
programs)

Master’s Colleges and
Universities (larger
programs)

Associate’s - Public
Suburban - serving
Multicampus

Master’s Colleges and
Universities (larger
programs)

Associate’s - Public
Suburban - serving
Multicampus

Associate’s - Public
Suburban - serving
Multicampus

Master’s Colleges and
Universities (larger
programs)

Research Universities
(high research
activity)

Research Universities
(very high research
activity)

Research Universities
(high research
activity)

Doctoral/Research
Universities

Master’s Colleges and
Universities (medium
programs)

Master’s Colleges and
Universities (larger
programs)

Research Universities
(high research
activity)

*Institution profiled due to the limited availability of information on software engineering

bachelor’s degree programs.
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Burning Glass
Labor/Insight™

©2015 The Advisory Board Company

The Education Advisory Board’'s Partner for Real-Time Labor Market Data

This report includes data made available through EAB’s partnership with Burning
Glass Technologies, a Boston-based leader in human capital data analytics. Burning
Glass Technologies specializes in the use of web spidering technology to mine more
than 80 miilion online job postings and analyze real-time employer demand. Under
this partnership, EAB may use Burning Glass’s proprietary Labor/Insight™ tool to
answer member questions about employer demand for educational requirements, job
titles, and competencies over time, as well as by geography. The tool considers job
postings “unspecified” for a skill, industry, employer, geography, certification, or
educational requirement when the job posting did not advertise for one of these
particular job characteristics. Unspecified postings represent null values and should
be excluded from the total number {n value) of job postings analyzed in the query. A
more complete description of the tool is available at http://www.burning-
glass.com/products/laborinsight-market-analysis/.

For more information about the Labor/Insight™ tool, please contact Kelly Bailey,
Business Development Manager, at kbailey@burning-glass.com or 732-800-2484.
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Section II: Competitive Landscape for
Engineering Programs




1) Research Methodology

Purpose

Sources

©2015 The Advisory Board Company

Analyze the competitive landscape for undergraduate engineering programs and
confirm employer demand. The Forum analyzed the relationship between local
cmployer demand data for engineers and relevant degree completions at California
universities. The Forum categorized employer demand data by occupation codes
(ONET codes) trom the U.S. Department of Labor. The Forum identified a
corresponding Classification of Instructional Program code (CIP code) for cach ONET
code to calculate the number of relevant bachelor's degree completions for each

engineering discipline.

Classification of Instructional Program Code and Occupation Code
National Center for Education Statistics, U.S. Department of Labor

CIP Code ONET Code

Aerospace Engineering
Agricultural Engineering
Biomedical Engineering
Chemical Engineering
Civil Engineering
Computer Engineering

Electrical Engineering

Environmental Engineering
Mechanical Engineering

Software Engineering

Industrial and Systems Engineering

Mining Engineering
Nuclear Engineering
Petroleum Engineering
Materials Engineering

Marine Engineering and Naval
Architecture

« Burning Glass Labor/Insight™

Aerospace engineers

Agricultural engineers

Biomedical engineers

Chemical engineers

Civil engineers

Computer hardware engineers
Electrical engineers

Electronics engineers
Environmental engineers
Mechanical engineers

Computer programmers
Software developers, applications
Software developers, systems software

Health and safety engineers

Mining and geological engineers
Nuclear engineers

Petroleum engineers

Materials engineers

Marine Engineers and Naval Architects

s U.S. Department of Labor occupational data

« Integrated Postsecondary Education Data System

eab.com



2) Demand for Engineering Bachelor’s Degree

Programs

Employer
Demand Trends

Bachelor's Degrees in Engineering Offer Students Positive
Employment Outiooks

Employers increasingly sought graduates of bachelor’s-level engineering programs
from 2010 through 2015. Local employer demand increased 40 percent from the
second half of 2013 to the first half of 2015. National employer demand increased
even more dramatically, at 58 percent.

Engineering-Related Job Postings
January 2010 to June 2015, Bachelor’s Degree Required, National and Local Data’®

1,000,000 I 939,866 50,000

|

900,000 | 45,000
|

800,000 " 607,598 40,000
|

700,000 35,000

610,470 590,277 : 596,516 72,670

600,000 SR 567,612 569,743 : 50,000

500,000 368,663 25,000
| 27,614

400,000 20,000

19,638
300,000 155 18,964 18 015 15,000
, 17,260 17,291 '
15,385 '~ 15,766 16,790 17234 !

200,000 12,652 13,802 I 10,000
1

100,000 I 5,000
|

- i -
2010 2010 2011 2011 2012 2012 2013 « 2013 2014 2014 2015
H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1

3) Burning-Glass Labor/Insight™.

==m==National Data ==@==| 0cal Data

Data collected for H2 2013 and after is
not directly comparable to data collected
before H2 2013 due to improvements in
Burning Glass Labor/Insight’s web
spidering technology.

The Bureau of Labor Statistics (BLS) projects architecture and engineering
occupations will experience a 7.3 percent growth in employment between 2012 and
2022, The value of a bachelor’s degree will increase, as more than 90 percent of new
architectural and engineering occupations during this period will require a bachelor’s
degree. Architectural and engineering occupations, however, will experience a slower
growth than employment overall {with 10.8 percent growth projected).*

4) http://www.bls.gov/opub/mir/2013/article/occupational -employment-projections-to-2022.htm

©2015 The Advisory Board Company
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3) Selection of Immediate Program Offerings

Immediate Programs in s
Program 350 oranic
Opportunities

The best engineering program opportunities for California State University-San
Marcos exhibit the lowest risks to implement. Immediate program opportunities:

» Draw upon a large number of existing courses and require the least amount
of faculty course development,

*« Experience ample empioyer demand (i.e., large numbers of job poslings and
higher-than-average job growth), and

« Face low competition, relative to employer demand.

Throughout the US, the ratio of job seekers to open jobs is two-to-one. The
highlighted programs below provide far more favorable employment outcomes to
students. In each case, the number of local job postings outpaces the number of
qualified graduates statewide. The analysis considers statewide completion rates to
account for candidate relocation upon graduation. Local employer demand data
removes the Los Angeles, San Francisco, and San Jose metropolitan areas, which may
differ in demand.

The Forum initially analyzed the number of relevant associate’s degree programs to
identify potential sources for student recruitment. However, contacts at profiled
institutions observe most community college transfer students do not complete
associate’s degrees. Most transfer students complete general education requirements
and lower-division math and science requirements for an engineering bachelor’s
degree. Individuals that complete associate’s degrees typically pursue math or
physics associate’s degrees, rather than a specialized engineering associate’s degree.

Immediate Undergraduate Engineering Program Opportunities for
California State University-San Marcos®

Number Number of Number of Job Projected Number
of Job Competitor Postings per Relevant Job | of
Postings | Bachelor’s Relevant Degree | Growth 2012 | Relevant
Degree Completions to 2022 Existing
Completions Courses
1. Software 8,308 2,096* 4.0 24.2% 11
Engineering
2. Electrical 1,649 1,717 1.0 6.9% 11
Engineering
3. Mechanical 1,763 2,317 0.8 4.7% 8

Engineering

*Total includes computer science and computer software engineering bachelor’s degrees

5) See Appendix E for definitions of table variables.

©2015 The Advisory Board Company 18 2ab.com



140,000

120,000

100,000

80,000

60,000

40,000

20,000

0

©2015 The Adwvisery 3oard Company

i 7

Develop Mechanical and Electrical Engincering Lachalor's
Dagree Programs to Attract a Sustainable Audience

In addition to offering students a positive employment outlook, mechanical and
electrical engineering curricula are the foundation of many other engineering
specializations, like aerospace engineering and computer engineering. Prioritizing
mechanical and electrical engineering programs will help ensure California State
University-San Marcos is best positioned to expand its engineering portfolio in the
years to come.

Local empioyers indicate high demand for mechanical and electrical engineers relative
to the number of mechanical and electrical engineering bachelor’s degree completions
in the state of California. Mechanical engineering and electrical engineering bachelor’s
degree programs attract the highest engineering student enrollments nationwide.
According to the American Society for Engineering Education, electrical and computer
engineering and mechanical engineering students compose 16.5 and 22.3 percent of
all undergraduate-level engineering enrollments, respectively. Mechanical engineering
undergraduate enrollments increased 62.5 percent from 2005 to 2014, and electrical
and computer engineering undergraduate enrollments grew 17.6 percent.

Electrical and Computer Engineering and Mechanical Engineering
Bachelor’s Degree Program Enroliments

American Society for Engineering Education, 2005 to 2014, National Data
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Local Employers Indicate Increasing Demand for
Mechanical, Electrical, and Software Engineers

Employer demand for mechanical, electrical, and software engineers may surpass the
enrollment capacity of existing degree programs, particularly the capacity of Impacted
(i.e., selectlive and enroliment-limited) degree programs. Local employer demand for
software engineering-related positions increased 72.3 percent from July 2013 to June
2015. Cmployer demand for mechanical engineers and electrical engineers increased
43.8 percent and 34.4 percent from July 2013 to June 2015, respectively.

Mechanical, Electrical, and Software Engineering-Related Job
Postings
January 2010 to June 2015, Bachelor’s Degree Required, Local Data’

4,321

1,261
995
819 845 808 877 888
o 652 754 761 ]
B - S e SR 041
" 635 758 630 628 s 675 | 700 ' .
489 591 I 538 554

; y 1
2010 2010 2011 2011 2012 2012 2013 2013 2014 2014 2015
H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1

Mechanical Engineering ~#=Electrical Engineering === Software Engineering

18 eab.com



Future Program Develop Computer and Aercspace Engineering Bachelor's
Opportunities Regrae Programs to Share Resources with Existing
Slectrical and Mechanical Enginearing Dagrea Programs

After the development of immediate program opportunities, administrators at
California State University-San Marcos should expand undergraduate engineering
offerings in two stages. First stage program expansion opportunities build upon
coursework from immediate program opportunities.

Profiled institutions often include aerospace engineering bachelor’s degree programs
within mechanical engineering departments and computer engineering bachelor’s
degree programs within computer science or electrical engineering departments.
Institutions with existing mechanical and electrical engineering bachelor’s degree
programs could relatively easily expand offerings to include aerospace and computer
engineering bachelor’s degree programs. Mechanical engineering serves as the
foundation for aerospace engineering degrees, while electrical engineering and
computer science serve as the foundation for computer engineering degrees. For
example, aerospace engineering bachelor’s degree programs share several upper
division courses with mechanical engineering bachelor’'s degree programs. Aerospace
engineering requires specialized mechanical engineering coursework related to flight
mechanics and aerodynamics. Computer engineering focuses on the development and
design of computer hardware, which requires knowledge of circuits, electronics, and
computer architecture.

Due to the high degree of overlap between mechanical engineering and aerospace
engineering training and electrical engineering and computer engineering training,
program graduates may also qualify for similar jobs. The Forum'’s initial analysis
indicated a low number of local job postings relative to California degree completions
for computer engineers and aerospace engineers. However, graduates of aerospace
engineering bachelor’s degree programs may work in positions classified as
mechanical engineering, while graduates of computer engineering bachelor’s degree
programs may work in positions classified as electrical or electronics engineering.

First Stage Undergraduate Engineering Program Expansion
Opportunities for California State University-San Marcos

Number | Number of Number of Job Projected Number
of Job Competitor Postings per Relevant Job Relevant

Postings | Bachelor’s Relevant Degree | Growth 2012 | Existing
Degree Completions to 2022 Courses
Completions

4. Computer 203 682 0.3 14.3% 11
Engineering

5. Aerospace 94 450 0.2 18.5% 7
Engineering
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Second stage program expansion opportunities do not align with immediate or fist
stage program expansion opportunities. Instead, second stage program opportunities
will expand the breadth of undergraduate engineering offerings at Caiifornia State
University-San Marcos. Second stage program expansion opportunities indicate
high rates of projected employment growth and low or moderate market saturation.
After successful development of immediate opportunities and first stage program
expansion opportunities, the University will offer a broader catalog of engineering
coursework and expertise. Local community colleges may also begin preparing
students for more engineering-related bachelor’s degrees after demonstrated

engineering program success.

Second Stage Undergraduate Engineering Program Expansion
Opportunities for California State University-San Marcos

Degree Number | Number of Number of Job Projected Number
of Job Competitor Postings per Relevant Job | Relevant

Postings | Bachelor’s Relevant Degree | Growth 2012 | Existing
Degree Completions to 2022 Courses
Completions

6. Industrial and 602 201 3.0 8.5% 7/
Systems
Engineering

7. Civil 1,160 1,994 0.6 18.3% 8
Engineering
8. Environmental 227 192 1.2 24.7% 8

Engineering

Unsupported o Not Pursue Program Devetcpmant (n zngineering
Programs Specializations with Low Employer Demand and Limited

The Forum excluded certain engineering specialties from its recommendations due to:
« Low employer demand,
« Low projected job growth,

= Limited compatibility with current course offerings at California State
University-San Marcos, or

« A combination of those factors.

For instance, the Forum does not recommend the Unijversity open a program in
marine engineering and naval architecture despite a 144 percent increase in local
employer demand for marine engineers. Local employers only posted 14 jobs in
marine engineering and naval architecture last year, and marine engineering requires
a high level of technical expertise incompatible with current course offerings with
California State University-San Marcos. The Forum excluded other highly specified
and technical engineering specialties (e.g., petroleum engineering, nuclear
engineering) due to low overall employer demand and a lack of relevant existing

courses.,
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Undergraduate Engineering Program Opportunities to Avoid

7. Materials
Engineering

8. Chemical
Engineering

9. Marine
Engineering and
Naval
Architecture

10. Biomedical
Engineering

11. Agricultural
Engineering

12. Petroleum
Engineering

13. Nuclear
Engineering

14, Mining
Engineering

Number
of Job

Postings

104

233

14

12

Number of
Competitor
Bachelor’s
Degree
Completions

g8

657

847

24

13

Number of Job
Postings per
Relevant Degree
Completions

1.1

0.4

Undefined
(divided by zero)

Undefined
(divided by zero)

0.4

Undefined
(divided by zero)

Projected
Relevant Job
Growth 2012
to 2022

3.7%

21.7%

Unavailable

42.6%

Unavailable

13.0%

20.0%

Unavailable

Number
Relevant
Existing
Courses
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4) Regional Bachelor’s Engineering Program
Competition

FAMS 0 INe LSl
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Many compctitor institutions in thc California State University System offer
mechanical and clectrical engincering bachelor’s degree programs, which potentially
indicate market saturation. However, many institutions operate impacted mechanical
and electrical engineering bachelor’s degree programs, in which administrators limit
the number of students admitted to each degree program. In these cases, admission
to the university does not guarantee admission to the engineering program. Aspiring
engineering majors must meet additional requirements or undergo a separate
application process to apply.
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A high number of impacted mechanical and electrical engineering bachelor’s degree
programs indicate excess student demand in the state of California. Local
competitors, San Diego State University and California State University-
Fullerton, operate impacted (i.e., selective and enrollment-limited) mechanical and
electrical engineering bachelor’s degree programs. Only California Polytechnic
State University-San Luis Obispo and San Jose State University offer software
engineering bachelor’'s degree programs in the state of California. Administrators at
both institutions operate impacted software engineering bachelor's degree programs,
which also indicate excess student demand.

Number of Mechanical Engineering Bachelor’s Degree Completions
2013 Academic Year, California State University System”

California State Polytechnic University-Pomona N 173
California Polytechnic State University-San Luis Obispo N 169

Califurnia Stale Universily-Lony Beach
San Diego State University

San Jose State University

California State University-Sacramento
California State University-Northridge
San Francisco State University
California State University-Chico
California State University-Fresno
California State University-Los Angeles
California State University-Fullerton
California Maritime Academy

7) Integrated Postsecondary Education Data System.
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8)
9)

Number of Electrical Engineering Bachelor’'s Degree Compietions
2013 Academic Year, California State University System®

California State Polytechnic University-Pomona [ 137
California Polytechnic State University-San Luis Obispo [ 129
San Jose State University [N 72
California State University-Sacramento 55
California State University-Long Beach I 55
San Diego State University I 52

California State University-Los Angeles a7
California State University-Northridge 39
California State University-Fresno 30

San Francisco State University 27

California State University-Fullerton [l 16 B Impacted Degree Program
California State University-Chico 12
Sonoma State University 3

0 50 100 150 200

Number of Degree Completions

Number of Software Engineering Bachelor’s Degree Completions
2013 Academic Year, California State University System®

San Jose State University [ 13
California Polytechnic State University-San Luis Obispo [ GGG S

0 2 4 6 8 10 12 14

Number of Degree Compiletions

B Impacted Degree Program

Integrated Postsecondary Education Data System.
Integrated Postsecondary Education Data System.
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Section III: Engineering Program
Foundations




1) Research Methodology

Pu rpose Review aspects of undergraduate engineering programs that exist across all
engineering disciplines (e.g., a core curriculum). This section includes no discipline-
specific recommendations.

Sources » Interviews with directors of comparable undergraduate engineering programs

» Secondary programmatic research

2) Academic Program Design

Core Curriculum Require All Engineering Students to Complats a Core
Curriculum of Fundamental Calculus and Physics

All engineering programs require muitiple levels of calculus and physics. These
courses provide students the quantitative skills needed to succeed in upper-level and
specialty-focused engineering courses. Beyond these requirements, institutional
perspectives on core curricula differ. Some programs keep core requirements to a
minimum to give students a better ability to personalize their engineering
experiences; others expand core requirements with the goal of producing well-
rounded graduates.

Sample Core Engineering Curriculum
California State University-Long Beach

ENGR 101: Intro to the Engineering Profession
ENGR 102: Academic Success Skills

MATH 122: Calculus I

MATH 123: Calculus II

MATH 224: Calculus III

PHYS 151: Mechanics & Heat

California State University-San Marcos already offers most of these courses through
the math and physics departments, meaning the University could begin the
engineering core curriculum with minimal additional investment. Community colleges
also offer core coursework in math and less commonly in engineering, enabling
students to begin coursework and then transfer to the University.
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Include Liberal Arts Courses in the Engineering Core
Curriculum to Produce Weli-Rounded Graduates Preparad
for Employment in tha San Marcos Ragion

Administrators at California State University-San Marcos should build
communication-based assignments and courses into the engineering core curriculum
to ensure graduates can find jobs in the area. Local employers emphasize the
importance of clear communication, particularly in writing.

Employers Value Soft Skills

Contacts at Thermo Fisher Scientific report, "When we
recruit, we always have a very deep technical interview
including a technical test. But the other soft skills and team
skills are equally important. We're looking for people who can
work in a very agile work environment.”

The University of San Diego offers undergraduate degrecs in three areas of
engineering: electrical engineering, industrial and systems engineering, and
mechanical engineering. All students in the University’s undergraduate engineering
programs complete a dual Bachelor of Science and Bachelor of Arts (BS/BA) degree.
In addition to the University's core liberal arts requirements, all engineering students
complete an engineering core curriculum and an engineering professional practice
curriculum. Administrators note the twofold benefits of this system:

1. Students may explore engineering for 1.5 to 2 years (the time needed to
complete the core curricula) before they choose a technical specialty (e.g.,
mechanical engineering). This ensures students choose the specialty most likely
to keep them engaged

throughout the final two
yeals of undergraduate Employers Seek Engineering
education. Professionals with Good Writing Skills
2. Engineering graduates leave Contacts at General Atomics list basic
the University as well- writing skills among the gualifications

rounded future professionals, gnt.ry:Ie\{eI'engiljeering candidates often .

iack. Inciude writing-intensive courses and
because they spend a assignments in the engineering program at
significant amount of time in California State University-San Marcos
liberal arts courses. Students to best prepare graduates for employment.

understand their engineering

discipline in the context of
the wider world.

Administrators built the engineering program to include liberal arts courses due to the
University of San Diego’s reputation as a strong liberal arts institution. Contacts
report the dual BS/BA program’s popularity among students and employers.

©2015 The Advisory Board Company 26 eab.com



Delivery Format
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Dual BS/BA Core Requirements for Engineering Students

University of San Diego

University
Core
Curriculum

l

- Composition and
Literature

» Fine Arts

« Foreign Language

« History

+ Life Science

» Intro to Logic

- Philosophy

« Religious Studies

« Diversity requirement

Engineering

Core

Curriculum

Engineering
Professional
Practice
Curriculum

Z l

Math & Science

General Chemistry
Calculus I-III
Applied Math I
Engineering
Probability &
Statistics

Mechanics

Electricity &
Magnetism

Engineering . Engineering Economics
« Introto . - Engineering Ethics
Engineering . Public Speaking
« Engineering
Design Practice
« Engineering

Programming
Materials Science
Electrical Circuits
Statics
Thermodynamics

*The University now accepts certain military training in place of this course, after administrators
noticed an increase in the number of veterans applying to the engineering program.

Deliver the Undergraduate Enginegering Program Face-to-
Face to Provide Students Practical Experience

Administrators frequently cite the applied nature of an engineering degree to explain
faculty resistance to online delivery. Engineering courses involve not only hands-on
lab experience, but professors also report classes often complete problem sets and
other work during course sessions. This format would be difficult to replicate in an

online delivery format.

When asked what courses could eventually transition to online delivery, multiple
program directors replied that introductory and theoretical courses represent the best
options for online delivery. These courses require fewer practical assignments and no

lab time.

Employers Prefer Graduates of Face-to-Face Engineering Programs

Maintaining a face-to-face engineering program not only ensures students
gain practical engineering experience, it also elevates the program’s
reputation. Because they value hands-on experience so highly, contacts at
Hunter Industries report they would consider graduates of an online
engineering program less qualified than graduates of a face-to-face program.

27
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Alternate Delivery Format Profile: CUNY-Brooklyn
College’s 2+2 Coordinated Engineering Program

CUNY-Brooklyn College operates a 2+2 undergraduate program, meaning the
College provides students an introductory engineering education before they transfer
to other institutions to complete an engineering degree. The College has articulation
agreements with three local universities (i.e., Polytechnic Institute of New York
University, City College, and College of Staten Island). Articulation agreements
ensure students can transfer all courses from the CUNY-Brooklyn College coordinated
engineering curriculum to the program’s partner uiiversities (see CUNY-Brooklyn
College’s agreements with the Polytechnic Institute of New York University here).

Administrators note that the coordinated engineering curriculum also matches the
first two years of study at mast engineering schoals throughout the country, and
report students frequently matriculate to other universities (e.g., Stony Brook
University, the University of Wisconsin, the University of Michigan, the University of
Buffalo).

Contacts note the substantial difference in the program’s tuition compared to
traditional undergraduate engineering programs; a student at CUNY-Brooklyn College
pays only $2,565 per semester. This adds up to significant long-term savings,
especially given that many students at CUNY-Brooklyn College work while going to
school and will therefore take longer than four years to earn a degree.

CUNY-Brooklyn College Coordinated Engineering Program Outcomes

==
100 percent of students who finish the In the last five years, two coordinated engineering
coordinated engineering program go on to students were valedictorian at the Polytechnic
get a bachelor’s degree in engineering. Institute of New York University.
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3) Practical Experience

Importance

Extracurricular
Activities

Internships

Encodurage Students to Participate in Engineering-Related
Extracurricular Activities to Gain Skills and Experiance

Practical experiences at the undergraduate level offer participants a variety of
benefits, from leadership to hands-on projects to employer networking. While some
employers rank technical skills gained in the classroom over practical experiences,
others specifically seek candidates with hands-on experience. Give students the
option to apply lessons learned in their engineering classes to real world situations to
prepare them for success in the engineering workforce.

Start Branches of National Engineering Clubs and
Scocieties to Tap Existing Networks

Contacts report engineering students frequently participate in engineering-related
extracurricular activities. These include active campus chapters of national societies,
university-specific clubs (e.g., a general engineering club that brings in speakers and
arranges field trips), and competitive teams (e.g., formula racing teams,
programming teams). Sample engineering societies at profiled institutions include:

» National Society of Black Engineers
o Engineers Without Borders

« Society for Women Engineers

California State University-San Marcos should prioritize the creation of chapters
of existing, national engineering societies and clubs over campus clubs. Existing
organizations have infrastructures that can help students and faculty as the
undergraduate program develops (e.g., scholarships for minority groups, networking

opportunities, active email list-serves).

Internships represent a good way for
students to gain practical experience
and network with potential future
employers. Many profiled institutions
help students find internships through
a centralized career center within the
school of engineering rather than
through specific engineering
departments. This format works
particularly well in the San Marcos
area, where many companies hire a
variety of engineers (e.qg.,

Consider Student Demographics
When Developing Practical
Experience Requirements

Directors of programs that enroll
working and part-time students note
they do not require internship
experience because students would not
be able to maintain a schedule that
includes work, school, and an
internship.

mechanical, electrical), because it

gives employers a single point of contact.
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The percentage of engineering students who participate in internships at the
undergraduate level ranges from ten percent to over 50 percent. Many factors
contribute to a student’s ability to complete an internship, including the number of
credits required for degree completion.

See Strengthening Internship Programs at Small Institutions for Internship program
creation strategies relevant to small, new, or otherwise fast-growing programs.

4) External Program Considerations

Employer
Partnerships

©2015 The Advisory Board Company
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Administrators at California State University-San Marcos should engage local
employers through a program advisory board. Contacts note the importance of
advisory boards in keeping curricula relevant to industry needs. An advisory board
also represents a low-resource commitment to help the University establish a good
reputation with employers in the area. Employers in the San Marcos area contribute
to local undergraduate engineering programs with both financial and in-kind support,
though employers reserve most financial support for well-established programs. This

makes the establishment of employer relationships highly important for a new

engineering program.

Undergraduate engineering programs
can build employer relationships over
time by allowing employers to engage at
different levels of commitment.
Commitments range from employer-
hosted field trips to established
internship programs.

Companies tailor program support
according to their priorities. Lontacrs at
Hunter Industries, for example, stress
the Importance of applied experience at
the undergraduate level. Accordingly, the
company sponsors a formula racing team
at the University of California-San

Employers Guide Hands-On
Design Projects

Administrators at the University
of San Diego require all
engineering students to complete
a capstone design project. Local
employers have the option to
submit ideas for teams’ design
projects. If a team chooses that
project, the school pavs the
employer a small fee and
employees guide the student
design team throughout the two-
semester project.

Diego that builds and competes with a formula race car. Contacts at Hunter
Industries note an applied engineering experience like participation in a formula
racing team sets entry-level engineering candidates apart from those with only

classroom and lab experience.
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Employer Support for Undergraduate Engineering Programs

High Cost, Low Time High Cost, High Time

A = Competition sponsorship (e.q., « Pald internsiips for
a race car team) utidergraduate enginearing
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5) Program Evaluation

Methods to
Assess Success

©2015 The Advisory Board Company

Administrators Assess Program Success through the
ABET Accreditation Renewal Process and Program
Advisory Board Member Feedback

Administrators gauge program success according to three metrics:

1. ABET Accreditation: The Accreditation Board for Engineering and Technology
(ABET) assesses programs every three to six years to maintain accreditation.
Administrators consider renewed accreditation an indicator of program success,
and employers consider it an indicator of program quality. ABET accreditation
renewal often involves granular “direct course assessments” that allow program
directors to determine the successful courses within a given engineering
program. “Direct course assessments” refer to specific student assignments or
exams sampled by program administrators to assess student learning outcomes
throughout a course.

2. Advisory Board Input: Administrators employ industry advisory boards to
keep curriculum as up-to-date as possible. Though ABET reviews undergraduate
engineering programs every three to six years, advisory boards meet much
more frequently. Some administrators report curriculum revisions on a yearly
basis.

3. Student Employment Outcomes: Contacts administer alumni surveys to
determine graduate outcomes and measure program success. Contacts report a
range of graduate employment from 50 percent to 95 percent. Some
administrators segment employment data by students employed within three,
six, and 12 months after graduation, while others only survey students after one

year.

Student Surveys Receive Low Response Rates

ABET no longer considers employment rates in the
accreditation rencwal process due to unreliable data and low
student survey response rates.
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Section IV: Concentrations for
Immed_iate Launch




1) Research Methodology

Purpose Review discipline-specific recommendations and profiles program characteristics. This
section uses qualitative recommendations and observations collected from research
interviews, as well as secondary research from competitor program websites.
Qualitative findings inform aspects of program design, such as curriculum
development, faculty requirements, and lab requirements. The Forum coupled the
qualitative data with quantitative data collected from the Burning Glass
Labor/Insight™ tool and the Integrated Postsecondary Education Data System to
identify local and state-wide employer needs and identify potential community college
and employer partnerships for California State University-San Marcos. Local data
refers to the counties in California State University-San Marcos’ service area, Qrange
County, Riverside County, and San Diego County.

Sources » Interviews with competitor institutions, local employers, and community colleges
» Competitor program websites
» Integrated Postsecondary Education Data System

« Burning Glass Labor/Insight™

2) Software Engineering

A~}
12 =g

aay g e [ ey

T nETfe e s BBy ey
3 5 o

41 4 i
J

Curriculum oftware Enginesring Bachelor
.
]

Design Spitware Dasign, Development, and Deploymeant Skills

Although software engineering, computer science, and computer engineering

holo doarop nr

har ric rarmec Aftan charm Froe i
bachelor’s degree programs often share courses and in

=
SUD dii

each disrinline maintaing a distinct focus.

« Software engineering bachelor’'s degree programs focus on software design and
project management

-« Computer science bachelor’s degree programs focus on programming, formal
language, and computability theory

« Computer engineering bachelor’s degree programs focus on computer
hardware and circuit design

4

Software engineering bachelor’'s degree programs overlap heavily with computer
science bachelor’s degree programs in content areas such as programming, systems
software, and algorithms. Computer science and software engineering bachelor’s
degree programs also overlap slightiy with computer engineering bachelor’s degree
programs, in topics such as computer architecture and systems programming.
However, computer engineering bachelor’s degree programs overlap most heavily
with electrical engineering bachelor’s degree programs, due to the emphasis on
hardware and circuit design.
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Administrators at California State University-San Marcos could develop a software

engineering bachelor’s degree program with few additional courses. Software

engineering bachelor’s degree programs share all lower-division courses and several
upper-division courses with computer science bachelor’s degree programs. Software
engineering students may require additional course sections, but the University will

benefit from existing courses and curricula during that expansion. A software

engineering bachelor’s degree program would attract students interested in software
engineering who do not seek a computer science degree. Growing employer demand
for software engineers specifically highlights a growing need for these specialized

employees.

Additional Course Requirements for a Software Engineering

Bachelor's Degree Program

California Polytechnic State University-San Luis Obispo

Individual Software Design and Development
Software Construction

Software Deployment

Software Engineering II

Software Requirements Engineering

User-Centered Interface Design and Development

Shared Course Requirements between Software Engineering and
Computer Science Bachelor’'s Degree Programs

300
400
400
300
400
400

California Polytechnic State University-San Luis Qbispo

Design and Analysis of Algorithms
Discrete Structures

Fundamentals of Computer Science 1
Fundamentals of Computer Science II
Fundamentals of Computer Science II1
Introduction to Computer Organization
Introduction to Computing
Professional Responsibilities
Programming Languages I

Senior Project Lab I

Senior Project Lab II

Software Engineering I

Systems Programming

300
300
100
100
100
200
100
300
400
400
400
300
300
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Software engineering and computer science bachelor’'s degree program curricula at
profiled institutions require the same support and lower-division courses.
Administrators at California State University-San Marcos shouid maintain the
same support and lower-division courses for a new software engineering bachelor’s
degree program as the existing computer science hachelor’s degree program.
Administrators should add Calculus with Applications, III to the support course
requirements, as profiled software engineering bachelor’'s degree program curricula
require Caiculus I through ITI1. Administrators may also include some upper-division
computer science courses in a software engineering bachelor’s degree program
curriculum, such as data structures, computer architecture, and programming
languages.

Existing Core Courses

Course Title Course
Number

Computer Science I CS 111
Computer Science I1I Cs 211
Assembly and Digital Circuits CS 231
Data Structures CS 311
Computer Architecture CS 331
Programming Languages CS 351
Software Engineering CS 441

Existing Support Courses

Course Title Course
Number

Calculus with Applications, I MATIH 160
Calculus with Applications, II MATH 162
Calculus with Applications, III MATH 260
Introduction to Statistics or Introduction to MATH 242 or
Mathematical Probability and Statistics MATH 440
Introduction to Linear Algebra or Linear Algebra MATH 264 or
MATH 374
Introduction to Discrete Mathematics or Discrete MATH 270 or
Mathematics MATH 370
Physics of Mechanics and Sound PHYS 201
Physics of Electromagnetism and Optics PHYS 202
Digital Electronics PHYS 301
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Software engineering bachelor’s degree programs confer computer science theory and
practical software development techniques. Administrators at California State
University-San Marcos should develop courses on software design, development,
construction, and testing. Software engineers must possess project management
skills in addition to programming skills. Administrators should develop a course in
project management and a senior design project to prepare students for employment.

Additional Core Course Topics for Software Engineering Bachelor’s
Degree Programs

Profiled Competitor Curricula

Software Architecture and Design

» Content: best practices for software architecture, including
architectural styles, design patterns, and design reuse. Students often
complete projects to practice applications of software architecture
techniques.

- Sample Course: Software Architecture

Software Engineering Project Management

» Content: team management skills for software development projects,
such as project planning and tracking, process evaluation, risk
management, and quality assurance.

- Sample Course: Software Engineering Process Management

Software Testing and Verification

«» Content: concepts and methods to verify, validate, and test software
systems, such as mathematical and statistical testing and reliability
models.

- Sample Course: Software Verification, Validation, and Testing

Software Engineering Project

= Content: two semester team-based senior design project to design and
implement a software project.

« Sample Course: Design Seminar for Software Engineers I and II

©E® D
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Employers seek program graduates with practical software development experience.
Students often gain practical experience through internship programs and senior
design projects. Computer science and computer engineering administrators at
California State University-Long Beach observe low-income students often work
part-time jobs while attending school and cannot complete internships. Additionally,
non-traditional students work full-time and cannot complete internships. Senior
design projects build practical experience into the curriculum and better prepare
program graduates for employment.
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As expected, most local and state employers seek software engineering professionals
with programming language and software development skills. The most commonly
sought programming languages include C-based languages, such as 'JAVA,” ‘C++,’
and ‘Microsaoft C#.” Employers also seek software engineering professionals with
knowledge ot high-level programming languages, such as ‘JavaScript’ and 'Python.’
High employer demand for ‘SQL’ also indicates a need for relational database
management skills.

Software development skills with high local and state-wide employer demand include
tasks from all stages of the software development process. For example, employers
scck softwarc engincering professionals with software design skills, such as ‘softwarce
architecture,” as well as ‘debugging’ skills. Employers also seek professionals with
knowledge of software development methodologies, such as ‘Agile development’ and
'Scrum.’ Contacts at Thermo Fisher Scientific specifically name the Agile and
Scrum development processes as desired skills for entry-level software engineers.

Top Skills for Software Engineering Professionals
October 2014-September 2015, Bachelor’s Degree Required, Local Data'®

n=8,207 job postings, 232 unspecified postings

Software Engineering e S, 207
JAVA N 3,353
C++ I 2,464
JavaScript I 2,461
SQL I 2,330
LINUX | 2,090
Microsoft C# _ 2,077
Object-Oriented Analysis and Design (OOAD) NN 1,964
Software Development N 1,624

Extensible Markup Language (XML) . 1,397
Software Architecture S 1,338
.NET Programming 1,327

Python EEEEEEEN 1,293
Scrum N 1,219
Cracle 1,136
iQuery 1.117
Debugging [ 1,014
Web Application Development I 967

SOAP 931
Agile Development NEEEE 915 B Programming language

SQL Server 901

b GG L Gl 882 B Software development skill
Product Development 879
Computer Engineering 874
HTMLS 873

0 2,000 4,000 6,000 8,000 10,000

Number of Job Postings
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Top Skills for Software Engineering Professionals
October 2014-September 2015, Bachelor’s Degree Required, California Data!!

n=48,372 job postings, 1,020 unspecified postings

Software Engineering

JAVA

C++

JavaScript

LINUX

Python

SQL

Object-Oriented Analysis and Design (OOAD)
Software Development
Debugging

Oracle

Software Architecture
Microsoft C#

Extensible Markup Language (XML)
Product Development

Scrum

UNIX

Agile Development

Web Application Development
MySQL

jQuery

PERL

HTML5

Web Site Development
Product Management

N 6,558
B 6,779

. 5,429
. 5,397

5,375

Il 4,658

[ e e e e SRR 48,372
I 21,857

I 13,058

I 13,049

12,936

I 11,656
I 11,337
I s, 828
. 7,929
. 7,722

l Programming Language

B Software development skill

20,000 30,000 40,000 50,000

Number of Job Postings

Employers Seek Cloud Computing Skills

Contacts at Thermo Fisher Scientific note software engineers with
practical exposure to Amazon Web Services and experience with other
aspects of modern cloud computing require less on-the-job training.

60,000
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©2015 The Adviscry 3oard Company

eab.com



Infrastructure Safware tnginearing Bacheinr's Degrae Programs Qften
Share Computer Lab Space with Computer Science
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Computer science and software engineering bachelor’s degree programs require
instructional computer labs equipped with programming and engineering software.
Monmouth University operates two instructional labs shared by computer science
and software engineering students. One lab contains 25 LINUX computers for
programming-specific courses, such as Introduction to Computer Science I and II.
The other instructional lab contains 17 Windows computers used for student research
projects and .NET programming courses. Computer science and software engineering
students may also complete assignments at ten computer labs available to all
students.

Software Engineering Computer Labs Require Littie
Hardware basides Computers, Servers, Projactors, and
Speakers

Computers labs at California State m

University-Long Beach possess
Students Pay a Lab Fee to Cover

20 t.o 35'work SEAIAN; Mok Maintenance Expenses in Addition to
stations include a desktop State Funding

computer, or a space for students

i Administrators at profiled institutions
to connect a laptop. Instructional

primarily rely on state funding to purchase

labs may also require a projector and maintain lab equipment. Student lab
and speakers for lectures. fees and equipment donations from
Administrators maintain desktop- employers supplement state funding.

based computer labs to ensure

students do not need to purchase a

laptop. Computer labs each require a maintenance staff member. Administrators at
the University of Wisconsin-Milwaukee report lab equipment updates usually cost
$20,000 to $30,000.

Software engineering computer labs used for embedded system designh courses may
require field programmable gate array (FPGA) developmenl boards, a signal and
function generator, and oscilloscopes. Software requirements often include integrated
development environments, such as Microsoft Visual Studio and Eclipse IDE, to write
code. Profiled institutions also often purchase licenses for Oracle database
administration software and MATLAB.
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See Appendix B for
software engineering
lab hardware
equipment cost
estimates. The
Forum was unable to
estimate cost data
for software licenses
due to variable
pricing based on the
number of licenses
and users.
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Software Engineering Lab Equipment
Boston University, Monmouth University

Hardware

Computers

Server (LINUX or UNIX)
Projector

Speakers

Field programmable gate array (FPGA) development
boards

Signal and function generator

Software Programs

Adobe Reader DC

Altium 15.0

Eclipse IDE

Firefox ESR

Google Chrome

LaTex

MATLAB/Simulink 2015a
McAfee 8.8

Microsoft Office 2013 with Visio & Project
MobaXterm

Modelsim SE

Oracle

Tex

TI Code Composer Studio
Visual Studio .NET 2013
VMWare

Xen

Xilinx ISE Design Suite

41
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5 Tenure-Track

Administrators at California State University-San Marcos may need to hire fewer
tenure-track faculty members for a software engineering bachelor’s degree program
than other engineering programs, due to existing faculty members in the computer
science department; non-tenure track instructors could teach course sections not
related to faculty member specialties. Profiled computer science and software
engineering departments employ a median of 14 tenure-track faculty members and
10 non-tenure track instructors.

Administrators at California m
State University-Long Beach Most Computer Science and Software
employ approximately 60 faculty Engineering Faculty Members Possess
members and instructors. PhDs in Computer Science

Contacts report tenure-track

Computer science and software
faculty members earn $75,000 to

engineering faculty members without PhDs

$110,000 per year, while adjunct in computer science often possess PhDs in
faculty members earn $40,000 to a related field, such as math or electrical
$70,000 per year. Tenure-track engineering. Non-tenure track instructors

oflen work in induslry and possess

faculty members earn salaries A
Y master’s degrees or PhDs.

and adjunct faculty members
receive payment for each course
taught. Administrators at the University of Wisconsin-Milwaukee pay adjunct
faculty $5,000 to $6,000 per course based on educational attainment.

Number of Computer Science and Software Engineering Bachelor’s
Degree Completions per Tenure-Track Faculty Member

In-State Institutions and Peer Institutions, Computer Science Departments, 2010
through 2013 Academic Years

Number of Number of Number of Relevant
Tenure-Track Relevant Degree | Degree
Faculty Completions Completions per
Members from 2010 Tenure-Track
through 2013 Faculty Member
California State Polytechnic 12 304 25.3
University-Pomona
California state university-Long Beacn Y 143 7.9
California State University-Fullerton 14 188 13.4
California Polytechnic State 24 295 12.3
University-San Luis Obispo
San Diego State University 16 197 12.3
California State University-Chico 9 87 9.7
California State University-Northridge 21 202 9.6
The University of Tennessee-Martin 4 34 8.5
California State University-Sacramento 21 164 7.8
California State University-Bakersfield 8 61 7.6
California State University-Fresno 8 46 5.8
California State University-Los Angeles 25 S 3.0
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Partnerships

Local Emplovears of Sofiware Enginears Work in the
Detansa, Telecommunications and Semiconductor, and
Computer Hardware and Software Industrias

Computer hardware and software manufacturers indicate the highest demand for
software engineers in California; locally, defense contractors, telecommunications
companies, and semiconductor manufacturers also indicate high demand for software
engineers. Administrators at California State University-San Marcos should
partner with organizations in the defense, telecommunications and semiconductor,
and computer hardware and software industries based on local employer demand.
Administrators should align program curricula with local industries to prepare
students for internships and full-time employment. For example, offer elective
courses on information security to prepare students for positions in the defense
industry. Preparing students for positions in prominent local industries will improve
program reputation among local organizations.

Top Employers of Software Engineering Professionals
October 2014-September 2015, Bachelor’s Degree Required, Local Datal?

n=8,205 job postings, 2,939 unspecified postings

Oracle
amazon.com
Northrop Grumman
BAE Systems
UnitedHealth Group
Qualcomm

Leidos

el e e T WO 214

131
I 122
I 116
' 107
I 101
I ©S

Computer Sciences Corporation 74
Raytheon I 67
Teradata 62
Intuit [ 52
Mitchell Internationa! Incorporated I S 1
Carefusion Corporation 50
Dealersocket s 49
Accenture 44
Ledgent Technology & Engineering 43
Viasat IIININIGEG 42 Bl Defense
Verizon Communications Incorporated NN 42 Telecommunications and
Tyco Integrated Security 36 semiconductors
Sony Electronics Incorporated I 36 B Computer hardware and
The Boeing Company [ 36 software
Broadcom [ 35
Hewlett-Packard NS 34
Activision 33
Illumina Incorporated 33
0 50 100 150 200 250
Number of Job Postings
12} Burning-Glass Labor/Insight™.
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Top Employers of Software Engineering Professionals
October 2014-September 2015, Bachelor’s Degree Required, California Data'®

n=48,372 job postings,

15,209 unspecified postings

Oracle EEEEET——Iee oo 2,584

Apple Inc.

Cisco Systems Incorporated
Hewlett-Packard
Salesforce.Com
amazon.com

Northrop Grumman
Accenture

Intel Corporation
Facebook

Walmart / Sam's

SAP

Citrix

IBM

Verizon Communications Incorporated
Raytheon

General Electric Company
Ebay
EMC
Intuit
BAE Systems
Visa

Disney !

UnitedHealth Group

FILD

13) Burning-Glass Labor/Insight™.
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acruit Graduates of Computer Science Associate’s
Dayres Programs for Software Enginearing Bachealor’s
Degree Programs
Computer science associate’s degree core program curricula align closely with several
lower-division and support courses for software engineering or computer science
bachelor’s degree programs. All core courses in the computer science associate’s
degree program at Mt. San Jacinto College align with support or lower-division
courses in the computer science bachelor’s degree program at California State
University-San Marcos; a new software engineering bachelor’s degree program
would likely require the same support and lower-division courses as a computer
science bachelor’s degree program. The computer science associate’s degree program
also includes over 30 credit hours of general education courses, further preparing
transfer students for a bachelor’s degree program.

Sample Associate of Science Degree in Computer Science Core
Program Curricula

Mt. San Jacinto College

Computer Science Associate’s Degree Core Coursework

Analytic Geometry and Calculus I

Analytic Geometry and Calculus II

C++ Programming - Level 1

Computer Organization and Assembly Language
Discrete Structures

Electricity and Magnetism

Introduction to Data Structures and Algorithms

Mechanics and Wave Motion
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Market Software Engineering Bachelor’s Degree
Programs to Students at Mt. San Jacinto Coliege, Palomar
College, and Southwestern College

Mt. San Jacinto College conferred the most computer science associate’s degrees in
2013 locally. Administrators at California State University-San Marcos should
continue to recruit students from Mt. San Jacinto College for a new software
engineering bachelor’s degree program. Potential additional community college
partners include Coastline Community College, Saddleback College, and
Cuyamaca College. Prospective community college partners maintain high numbers
of computer science associate’s degree completions. Many community collegc transfer
students do not complete an associate’s degree, but complete the necessary
prerequisites to transfer to a four-year institution; however, programs with high
numbers of associate’s degree completions also likely possess high course
enrollments from non-degree seeking students.

Local Community Colleges Report Increasing Computer Science
Enrollments

Contacts at Mt. San Jacinto College and MiraCosta College report
significant enroliment increases in associate’s-level computer science
courses. Administrators at Mt. San Jacinto College note the all five of the
institution’s C++ courses have waitlists, and contacts at MiraCosta College
note they have added sections recently to accommodate student demand
for computer science courses.

Computer Science-Related Associate’s Degree Completions
2013, Local Data'?

‘o. :
‘e

B Current partner institution

B Non-partner institution

14) Integrated Postsecondary Education Data System.
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Computer Science-Related Associate’s Degree Completions
2013, Local Data®®

Mt. San Jacinto Community College District 33
Coastline Community College
Palomar College
Southwestern College
Saddleback College
Cuyamaca College

Orange Coast College
College of the Desert

San Diego Mesa College
Santa Ana College

Irvine Valley College
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Grossmont College
MiraCosta College
Cypress College
Riverside City College
Fullerton College

W|I|
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Norco College NN 7
Santiago Canyon College I 6
San Diego Miramar College NN 5 W Current partner institution
Moreno Valley Coliege I 5
San Diego City College SN 3 Il Non-partner institution
Golden West College N 3
Palo Verde College Il 1
0 5 10 15 20 25 30 35

Number of Relevant Degree Completions

15) Integrated Postsecondary Education Data System.
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Potential
Graduate
Outcomes

California Poiytechnic State University-San Luis Obispo
Offers the Only ABET-Accredited Software Engineering
Bachelor’'s Degrea Program in California

Only three California institutions offer bachelor’s degree programs in software
engineering, California Polytechnic State University-San Luis Obispo,
Northwestern Polytechnic University, and San Jose State University. San Jose
State University conferred the most relevant degrees in 2013, with 13 degree
complelions. Despile litlle market saluration for soflware engineering bachelor’s
degree programs, institutions also face competition from institutions offering software
engineering concentrations within a computer science bachelor’s degree program.

Software Engineering Bachelor’s Degree Completions
2013, California Data*®

Software Engineering Bachelor’'s Degree Completions
2013, California Data'”

San Jose State University =~ =t Z == ? . 13

California Polytechnic State University-San Luis Obispo = = =~ ¥ NE=, : . 8

Northwestern Polytechnic University 5

0 5 10 15
Number of Relevant Degree Completions

16) Integrated Postsecondary Education Data System.
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Local Employers Most Commonly Seek Software
Engineering Professionals for ‘'Software Development
Engineer’ Positions

The majority of local and California employers seek general ‘software development
engineers’ and do not specify languages or software types in the job title. Software
engineering bachelor’s degree programs should instill general programming, software
development, and project management skills to prepare graduates for general
developer positions. The most commonly sought specialized positions include ‘JAVA
software engineer,” *JAVA software developer,” and .NET developer.’ Demand for
JAVA and .NET developers may indicate local employer demand for JAVA and .NET
programming skills.

Top Titles for Software Engineering Professionals
October 2014-September 2015, Bachelor’s Degree Required, Local Data'®

n=8,205 job postings, 0 unspecified postings

18) Burning-Glass Labor/Insight™

Software Development Engineer 3,551
Java Software Engineer 212
Software Developer 207

Java Software Developer 147

Principal Software Engineer 145

.Net Developer ' 132

Applications Engineer 116
Quality Assurance Engineer . 83
Web Developer 82
Software Engineering Manager - 75
Applications Developer ' 69
Systems Engineer 59
Junior Software Engineer 59
Php Developer . 50
Firmware Engineer 49
Solutions Architect 45
Android Developer 45
Network Engineer 42
Software Test Engineer 39
Director Of Engineering 38
Front End Developer 36
Programmer/Analyst 34
Software Architect 30
Cyber Security Engineer 28
Senior Net Developer ' 28
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Top Titles for Software Engineering Professionals
October 2014-September 2015, Bachelor’s Degree Required, California Data®

n=48,372 job postings, 15,209 unspecifled postings

Software Development Engineer 21,371
Software Developer | 1,316
Java Software Engineer i 1,086

Java Software Developer | 938

Principal Software Engineer 857
Applications Engineer 721

Quality Assurance Engineer ' 581
Software Engineering Manager ' 483
.Net Developer ' 363
Applications Developer ' 356
Web Developer | 325
Director Of Engineering 309
Systems Engineer 296
Engineering Manager . 255
Software Architect 242
Solutions Architect 226
Android Developer 225
Technical Writer 204
Software Development Manager 199
Network Engineer 199
Firmware Engineer 172
Php Developer 171
Java Engineer 168
Junior Software Engineer | 158
Front End Developer 157

0 5,000 10,000 15,000 20,000 25,000
Number of Job Postings
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3) Electrical Engineering

Curriculum California State Univarsity-5ai

Design Courses Raquired for an Elec
Dagraa Program

Electrical engineering bachelor’s degree program curricula include math and physics
support courses as the foundation for higher-level engineering coursework.
California State University-San Marcos currently offers nine relevant support
courses for an electrical engineering bachelor’s degree program curriculum. Most
engineering disciplines require Calculus with Applications I through III, a statistics
course, and an introductory computer science course in a C programming language.
The electrical engineering bachelor’s degree program at California State
University-Los Angeles also requires a differential equations course.

Electrical engineering program curricula also require physics courses on topics such as
mechanics, electromagnetism, and thermodynamics. Profiled programs require an
electric circuit lab course, which may include similar material as the Introduction to
Electronics course at California State University-San Marcos.

Relevant Existing Support Courses
California State University-San Marcos

Course Title Course
Number

Computer Science 1 Cs 111
Calculus with Applications, I MATH 160
Calculus with Applications, II MATH 162
Calculus with Applications, III MATH 260
Introduction to Statistics or Introduction to MATH 242 or
Mathematical Probability and Statistics MATH 440
Introduction to Differential Equations MATH 262
Physics of Mechanics and Sound PHYS 201
Physics of Electromagnetism and Optics PHYS 202
Modern Physics PHYS 203
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Administrators at California State University-San Marcos should include existing
physics and computer sciences courses for an electrical engineering bachelor’s degree
program curriculum. Relevant physics and computer science courses relate to
electromagnetism, thermodynamics, circuit design, and controls. A new electrical
angineering hachelar’s degree program will require approximately 18 additional
electrical engineering-specific courses, however. For example, electrical engineering
bachclor’s degree programs rcquire coursces and labs in analog circuit design and
control systems. A new degree program should also include a senior design project to
prepare students for employment upon graduation.

Existing Core Electrical Engineering Courses at California State
University-San Marcos

California State University-Long Beach, California State University-San Marcos

Required Electrical Engineering Courses Existing Courses at CSU-San Marcos
at CSU-Long Beach

Digital Logic Design (EE 201) Assembly and Digital Circuits (CS 231)
Electromagnetic Fields (EE 360) Classical Electromagnetism (PHYS 321)
Applied Mathematics I (MATH 370A) Differential Equations (MATH 362)
Analog Electronic Circuits I (EE 330) Introduction to Electronics (PHYS 280)
Digital Signal Processing (EE 386) Signals and Systems (PHYS 403)
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Additional Electrical Engineering Course Requirements

California State University-Long Beach

Course Title

Academic Success Skills (ENGR 102)

Computer Methods in Engineering (EE 202)
Electric and Electronic Circuits (EE 211)

Electric Circuits Laboratory (EE 211L)

Intro to the Engineering Profession (ENGR 101)

Introduction to Programming and Applications for
Electrical Engineers (EE 186)

Trends in Electrical Engineering (EE 200)

Analog Electronic Circuits II (EE 430)

Analog Electronics II Laboratory (EE 430L)
Communications Systems I (EE 382)

Control Systems (EE 370)

Control Systems Laboratory (EE 370L)

Digital System Design (EE 301)

Electrical Engineering Design Project (EE 400D)
Energy Conversion Principles (EE 350)
Microprocessor Principles and Applications (EE 346)
Probability, Statistics & Stochastic Modeling (EE 380)
Signals and Systems (EE 310)

Course Level

Lower-division
Lower-division
Lower-division
Lower-division
Lower-division

Lower-division

Lower-division
Upper-division
Upper-division
Upper-division
Upper-division
Upper-division
Upper-division
Upper-division
Upper-division
Upper-division
Upper-division

Upper-division
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1 Skitls in Blectrical Enginearing

.

Curricuia to Sarisfy

Local employers indicate high demand for design skills, such as ‘computer aided
drafting/design (CAD),’ ‘electrical design,” and ‘AutoCAD.” High local employer
demand for design skills indicates a need for design theory courses, such as Analog
Electric Circuits I, in electrical engineering bachelor’s degree program curricula. Local
employers also seek electrical engineering professionals with testing and validation
skills, such as 'simulation,” ‘validation,’ and ‘test equipment.’ High local employer
demand for testing and validation skills indicates a need for {ab and project-based
coursework, such as a senior design project. Electrical engineering positions also
commonly require programming competencies, such as ‘programmable logic

controller programming” and *‘MATLAB.’

As expected, iocal employers most commonly seek the skill ‘electrical engineering” in
electrical engineering-related job postings.

Top Skills for Electrical Engineering Professionals

October 2014-September 2015, Bachelor’s Degree Required, Local Data®

n=1,795 job postings, 65 unspecified postings

Electrical Engineering 1,205

Computer Aided Drafting/Design (CAD) ([N 306
Electrical Design '_ 278
AutoCAD [ 247
Simulation [N 227
Validation '_ 198
Schematic Diagrams [ 194
Product Development [ 179
Electrical Systems 168
Programmable Logic Controller (PLC) Programming IS 167
Mechanical Engineering 163
Test Equipment [l 160
Technical Support 152
Medical Device 148
Engineering Design I 148
Circuit Design | 141
Professional Engineer 136
Concept Development | 128
Scheduling 126 B Testing and validation skill
Mathematics 124 B Programming skill

B Design skill

Engineering Support 117
MATLAB I 116
PCB Layout and Design [l 115
HMI 112
Product Design [l 109
0 200 400 600 800 1,000 1,200 1,400

Number of Job Postings
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Top Skills for Electrical Engineering Professionals
October 2014-September 2015, Bachelor’s Degree Required, California Data’?

n=6,858 job postings, 264 unspecified postings

Electrical Engineering

AutoCAD I °74
Electrical Design N 958
Simulation . 922
Computer Aided Drafting/Design (CAD) I 907
Validation '— 753
Electrical Systems 723
Schematic Diagrams '_ 716
Programmable Logic Controller (PLC) Programming [l 685

Test Equipment [ 594
Product Development | 543

Power Distribution 539
Professional Engineer 522
Physics 514

Scheduling 513

Circuit Design [N 512
Mechanical Engineering 504
SCADA NN 471

Repair I 467

Concept Development .- 455
Systems Engineering | 436
Technical Support . 429

Debugging | 417
C++ W 390
HMI 384

0 1,000

4,318

B Design skill

B Testing and validation skill

Bl Programming skill

3,000 4,000

Number of Job Postings

Local Employers Seek Entry-Level Electrical Engineers

with Circuit and Integrated Chip Design Skills

Executive leaders at General Atomics seek electrical
engineers with strong circuit design and analysis skills.
Additionally contacts seek electrical engineers with course
experience in SPICE (Simulation Program with Integrated
Circuit Emphasis) and firmware design skills, such as Xilinx.

21) Burning-Glass Labor/Insight™.
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Infrastructure

See Appendix B for
electronic test
equipment cost
estimates. The
Forum was unable to
estimate cost data
for software licenses
due to variable
pricing based on the
number of licenses
and users.
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Large eiectrical engineering bachelor’s degree programs typically require multiple
electronics labs as well as computer labs. For example, the electrical engineering
bachelor’s degree program at California State University-Long Beach maintains a
current enrollment size of 400 students and requires ten iabs. Similarly, the electrical
engineering department at California State Polytechnic University-Pomona
maintains a current enroliment size of over 1,000 students. Administrators at
California State Polytechnic University-Pomona operate five instructional labs for
undergraduate electrical engineering students. The five labs provide space for 12 to
25 students and range in size from 1,226 to 1,531 sauare feet. Three labs include
basic electronics equipment and include equipment for circuit, analog electronic, and
microcontroller experiments. The other two labs feature speciatized equipment, one
for power system and the other for analog and digital communication projects.

Electrical Engineering Lab Equipment

California State University-L.ong Beach, California State Polytechnic University-
Pomona

Electronic Test Equipment

+ Multimeters
- Rigol DM3058 Digital Multimeter
- Tektronix, DM502
« Power supply
- Lab Volt 1224 AC/DUAL DC
- Agilent (Hewlett Packard) 6200B Power Supply
- Mastech HY3000-HY5000 DC Power Supply
« Dual power supply
- PS503A Tektronix
« Function generator
- Tektronix FG 502 , 11MHz

- Rigol DG1000 series Dual-Channel Function/Arbitrary Waveform
Generator

- Oscilloscope
- HP54600B Oscilloscope
- Tektronix 2225 Oscilloscope

Software Programs

- Cadence

« Java Web Start

« Eclipse

» Cypress

« Lightning Analysts

« MathSoft Apps

« MATLAB

» Microsoft Developer Network
+ Microsoft Office Tools

« Microsoft Visual Studio

- ModelSim SE

- National Instruments LabVIEW
« Xilinx ISE

» Xterm to es-sun-00
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Computer Science or Physics Faculty Members May Teach
Some Required Electrical Engineering Courses

Profiled electrical engineering departments require a median of 15 tenure-track
faculty members. However, electrical engineering bachelor’s degree programs require
physics and computer science courses. Administrators at California State
University-Long Beach report the majority of electrical engineering faculty
members possess electrical engineering degrees, while a minority possess physics
degrees. Shared courses among physics, computer science, and electrical engineering
undergraduate students may reduce the need for new tenure-track faculty members.

Tenure-track faculty members compose over 62 percent of electrical engineering
electrical staff at profiled institutions. A high proportion of tenure-track facuilty
members will increase compensation costs for a new electrical engineering bachelor’s
degree program. Newly hired tenure-track electrical engineering faculty members at
California State Polytechnic University-Pomona earn approximately $85,000 per
year. However, electrical engineering faculty members earn significantly lower
salaries than the average salary of a doctoral-level electrical engineer in private
industry. According to PayScale, Inc., an electrical engineer in San Diego with a Ph.D.
and ten years of industry experience earns a median salary of $116,000.

Profiled electrical engineering departments conferred 10 bachelor’s degrees from
2010 through 2013 per tenure-track faculty member, despite the high proportion of
tenure-track faculty members required to offer an electrical engineering bachelor’s
degree program. A high number of relevant degree completions per tenure-track
faculty member indicate a low faculty member compensation cost relative to program
enrollment size.

Number of Electrical Engineering Bachelor’s Degree Completions per
Tenure-Track Faculty Member

In-State Institutions and Peer Institutions, Electrical Engineering Departments, 2010
through 2013 Academic Years

Number of Number of Number of Relevant
Tenure-Track Relevant Degree | Degree
Faculty Completions Completions per
Members from 2010 Tenure-Track
through 2013 Faculty Member
California State Polytechnic 18 610 33.9
University-Pomona
California Polytechnic State 25 457 18.3
University-San Luis Obispo
California State University-Los Angeles 9 164 18.2
San Diego State University 19 214 11.3
California State University-Sacramento 15 167 11.1
California State University-Long Beach 21 211 10.0
The University of Texas at Tyler 6 50 8.3
California State University-Fullerton 9 72 8.0
California State University-Fresno 12 95 7.9
California State University-Northridge 21 151 7.2
California State University-Chico 8 57 7.1
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Partnerships

trical Engimesering Program Graduates

Felecommunications Industry Careers to
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Recruitment professionals at Qualcomm and General Atomics suggest aligning
program curricula to local industries and hiring needs to develop partnerships with
employers. Employers often partner with institutions that produce interns and
employees with strong job performance. Many large local employers primarily recruit
from institutions with highly ranked engineering programs, such as Lhe University of
California-San Diego and Stanford University. Administrators at California State
University-San Marcos should partner with local employers to include industry-

spr\rifir projects and assiganments and prepare students for pohani'ial jgb

vvvvvv Lis al Sosgriint cpd! SLuQGUiLs Leniual

responsibilities upon graduation. For example, hire industry professionals as lecturers

to teach instructional Iab courses or ask electrical engineers at local companies to

oversee students’ senior design projects.

Local students with industry-specific project experience may compete for positions
with students from more established engineering programs. Employers in the
defense, telecommunications, and semiconductors industries indicate the highest
demand for electrical engineering professionals locally. Employers in the computer
hardware and software industry and the power and utilities industry also indicate high

demand for electrical engineering professionals statewide.

Top Employers of Electrical Engineering Professionals
October 2014-5eptember 2015, Bachelor’s Degree Required, Local Data®?

n=1,795 job postings, 649 unspecified postings

Broadcom | . S0

Northrop Grumman | NG :0
Qualcomm [ 28
General Atomics I_ 27
Raytheon [ 2 G
Leidos | EEG— 1
The Boeing Company I_ 20
R&E Automated Systems ‘_ 16
Novartis 16
FZ3 Chgiieciiny INncurpuldicd  See— i >
Butler America I 14
Cmp 13
Schweitzer Engineering Laboratories I 12
Scientific Research Corporation _ 11

Carefusion Corporation 9
Carollo Engineers N 9O
Csa Group 9
Amtec [N ©
Koninklijke Philips N.V 8
Cubic Corporation | 8
AECOM Technology Corporation 8
HDR Incorporated N 8
Mattson Resources Incorporated 8
0 10 20 30

22) Burning-Glass Labor/Insight™
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Top Employers of Electrical Engineering Professionals
October 2014-September 2015, Bachelor’s Degree Required, California Data®’

n=6,858 job postings, 2,166 unspecified postings

Apple Inc. A T T T . 174
Nerthrop Grumman [ 100
Raytheon NN ©°
Broadcom [ ©2
R&E Automated Systems '_ 76
Cmp 63
Tesla Motors ‘ 55
Spacex N 5
The Boeing Company ‘_ 43
Qualcomm {_ 39
Hewlett-Packard m 37
Intel Corporation m‘m 36
Jacobs Engineering Group Incorporated [lias 35
Schlumberger i 33
Pacific Gas and Electric Company W 31
The Aerospace Corporation — 30
General Atomics [l 30
Leidos [ 29
P2S Engineering Incorporated l_ 27
Skyworks Solutions Incorporated | 25

|
Delta Construction Partners, Inc 25

1 "
Edison International me 23
Barry Wehmiller Design Group N 23
|
Emerson Electric Company 22

Defense

Telecommunications and
semiconductors

Engineering services

Computer hardware and
software

%

)

Power and utilities

0 50 100 150 200

Number of Job Postings

23) Burning-Glass Labor/Insight™.

©2015 The Adwvisory 3oard Company 59 2ab.com



o e R
IR RS R A

Engineering associate’s degree programs allow students to complete support courses
and a small number of lower-division core courses before transferring to an
engineering bachelor’s degree program. California State University-Long Beach
maintains an articulation agreement with Palomar College for the electrical
engineering bachelot’s degree program. The engineering assaciate’s degree program
at Palomar College allows students to complete most support courses, such as
Calculus with Applications I through III and Principles of Physics. Associate’s degree
students may also complete lower-division core courses, such as Electrical Network

0 Co £5;

Analysis, before transferring to the bachelor’'s degree program.

Math and physics associate’s degree students may also transfer to electrical
engineering bachelor’s degree programs. Math and physics associate’s degree
students often complete most support courses required for an electrical engineering
bachelor’s degree program. Math associate’s degrees allow transfer students to
complete necessary math courses for engineering, such as calculus, differential
equations, statistics, and linear algebra. Similarly, physics associate’s degree
programs include courses on calculus, mechanics, electromagnetism, and modern
physics.

Sample Associate of Science Degree in Engineering Core Program
Curricula
Palomar College

Engineering Associate’s Degree Core Coursework

Calculus with Analytic Geometry I

Calculus with Analytic Geometry II

Calculus with Analytic Geometry III

Lalculus with Differential Equations

Principles of Physics (Mechanics, Thermodynamics, Fluid Mechanics)

Principles of Physics (Classical Electromagnetism, Electromagnetic Waves,
and Optics)

SolidWorks Introduction to 3D Design and Presentation
Introduction to Electrical and Computer Engineering
Electrical Network Analysis

Electrical Network Analysis Laboratory
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Market Electrical Engineering Bachelor’'s Degree
Programs to Students at Mt, San Jacinto College, Palomar
College, and Southwastern Coliege

Administrators at California State University-San Marcos should continue to
recruit students from partner community colleges for a new electrical engineering
bachelor’s degree program. San Diego Miramar College and MiraCosta College

- conferred the highest number of engineering, physics, and math associate’s degrees
in 2013, and indicate strong potential partners for the electrical engineering degree
program.

Prospective community college partners maintain high numbers of engineering,
physics, and math associate’s degree completions. Many community college transfer
students do not complete an associate’s degree, but complete the necessary
prerequisites to transfer to a four-year institution; however, programs with high
numbers of associate’s degree completions also likely possess high course
enrollments from non-degree seeking students. Potential new community college
partners include Orange Coast College, Fullerton College, and Santa Ana
College.

Engineering, Physics, and Math-Related Associate’s Degree
Completions
2013, Local Data**

@
i
P
. .
®

B Current partner institution

B Non-partner institution

24) Integrated Postsecondary Education Data System.
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Engineering, Physics, and Math-Related Associate’s Degree
Completions

2013, Local Data®®

Orange Coast College
Fullerton College

San Diego Miramar College
Santa Ana College

MiraCosta College

Palomar College

Grossmont College

Mt. San Jacinto Community College District
Irvine Valley College
Santiago Canyon College
San Diego Mesa College
Cuyamaca College

Golden West College
Southwestern Coliege
College of the Desert

San Diego City College
Saddleback College

Coastline Community College
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Potential
Graduate
Outcomes

Job Postings and
Degree Completions

Employears in California $aak More Bachelor's-Level
Electrical Engineering Professionals than Students who
Complete Electrical Engineering Degrees

Employers in California exhibit higher demand for electrical engineers than the
number of qualified candidates who graduate from California institutions per academic
year. In the most recent year of comparable data, the 2012-2013 school year (i.e.,
July 2012-June 2013), employers posted 4,697 jobs for bachelor’s-level electrical
engineering professionals. California institutions conferred only 1,462 electrical
engineering bachelor’s degrees in the 2012 to 2013 academic year. The consistent
statewide gap between degree completions and employer demand indicates a good
market for California State University-San Marcos to open a new electrical
engineering bachelor’'s degree program.

Electrical Engineering Degree Completions and Employer Demand

2010-2013, State Data, Bachelor’s Degree Completions and Bachelor’s Degree
Required for Job Postings?®

7,000
6,016

6,000 ¢ 5,574

5,000 4,697 ® Total job postings

4,000 OJob postings greater than
completions

3,890
3,000 ¢ ! 4,438 m Completions

2,000 |

1,000 | 1,684 11462

0
2010-2011 2011-2012 2012-2013

School Year

26) Job postings: Burning Glass Labor/Insight™; Completions: Integrated Postsecondary Education Data System.
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Loca!l Institutions Conferred Nearly 18 Percent of
California Electrical Engineering Bachelor’s Degrees in
2013

Graduates of an electrical engineering bachelor’s degree program at California State
University-San Marcos will likely compete for jobs with graduates of other local
institutions, such as the University of California-San Diegd, California State
University-Long Beach, and San Diego State University.

Thirty public and private non-profit California institutions offer bachelor’s degree
programs in electrical engineering. The University of California-Berkeley reported
the highest number of electrical engineering bachelor’s degree completions in 2013.
California Polytechnic State University-San Luis Obispo and California State
Polytechnic University-Pomona reported highest nhumber of electrical engineering
bachelor’s degree completions in 2013 among institutions in the California State
University System.

Electrical Engineering Bachelor’s Degree Completions
2013, California Data?”

27) Integrated Postsecondary Education Data System.
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Electrical Engineering Bachelor’'s Degree Completions

2013, California Data*®

University of California-Berkeley

California State Polytechnic University-Pomona
University of California-Los Angeles

California Polytechnic State University-San Luis Obispo
University of California-San Diego

San Jose State University

University of California-Irvine

California State University-Sacramento
California State University-Long Beach
University of Southern California

San Diego State University

California State University-Los Angeles
University of California-Santa Barbara
University of California-Santa Cruz

California State University-Northridge

Stanford University

University of California-Riverside

California State University-Fresno

San Francisco State University |

28) Integrated Postsecondary Education Data System.
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Local Employers Most Commonly Seek Electrical
Engineering Professionals for ‘Electrical Engineer’

Positions

An electrical engineering bachelor’s degree program at California State University-
San Marcos should instill broad electrical engineering skills to prepare program
graduates for non-specialized positions. Most local employers seek electrical
engineering professionals for general ‘electrical engineer’ or ‘senior electrical
engineer’ positions. The most commonly sought specialized positions locally include
‘electrical design engineer’ and ‘test engineer.’ The most commonly sought specialized

positions statewide include ‘electrical design engineer’ and ‘instrumentation engineer.

’

Top Titles for Electrical Engineering Professionals
Oclober 2014-September 2015, Bachelor’s Degree Required, Local Data”®

n=1,795 job postings, 0 unspecified postings

Electrical Engineer
Senior Electrical Engineer
Electrical Design Engineer

Test Engineer
Engineering Manager
Systems Engineer
Controls Engineer

Stafl Electrical Engineer

Project Engineer

Instrumentation Engineer

Engineer

Electrical Project Engineer
Plc/Controls Engineer Programmer
Senior Test Engineer

Field Engineer

Electrical Engineering

Junior Electrical Engineer
Fpga Design Engineer
Senior Engineer
Manufacturing Engineer
Design Control Cngineer

Electrical Project Manager

Electrical Engineer Project Manager
Prototype Engineer

29) Burning-Glass Labor/Inslght™:
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Top Titles for Electrical Engineering Professionals
October 2014-September 2015, Bachelor’s Degree Required, California Data®

n=6,858 job postings, 0 unspecified postings

Electrical Engineer 1,985
Senior Electrical Engineer 618
Electrical Design Engineer . 241
Instrumentation Engineer 178
Controls Engineer ' 126
Test Engineer 113
Systems Engineer 82
PLC/Controls Engineer Programmer 73
Field Engineer ! 72
Electrical Project Engineer 67
Engineering Manager | 60
Project Engineer ' 43
Engineer . 42
Process Engineer 41
Staff Electrical Engineer | a0
Associate Electrical Engineer 38
Design Engineer 36
Senior Design Engineer 34
Senior Test Engineer 33
Senior Controls Engineer 29
Electrical Engineering 26
Senior Engineer 24
Electrical Engineer Project Manager 24
FPGA Design Engineer 22
Applications Engineer 21
0 500 1,000 1,500 2,000 2,500
Number of Job Postings
30) Burning-Glass Labor/Insight™.
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4) Mechanical Engineering

Curriculum
Design

Existing courses at California State University-San Marcos compose part of an
undergraduate engineering core curriculum. In addition to that core curriculum,
lower-division mechanical engineering students usually take an introductory course in
the discipline (e.g., Introduction to Mechanical Engineering) as well as a computer

Relevant Existing Support Courses
California State University-San Marcos

Course Title Course
Number

General Chemistry CHEM 150
Calculus with Applications, I MATH 160
Calculus with Applications, II MATH 162
Calculus with Applications, III MATH 260
Introduction to Statistics or Introduction to MATH 242 or
Mathematical Probability and Statistics MATH 440
Introduction to Linear Algebra MATH 264
Physics of Mechanics and Sound PHYS 201
Physics of Electromagnetism and Optics PHYS 202

Additional Mechanical Engineering Upper-Division Course
Requirements

California State University-Long Beach

Course Title

Academic Success Skills (ENGR 102)
Analytical Mechanics I (CE 205)

Computer Methods in Mechanical and Aerospace Engineering
(MAE 205)

Engineering Design Graphics I (MAE 172)

Introduction to Engineering Profession (ENGR 101)
Introduction to Manufacturing Processes (MAE 272)
Introduction to Mechanical Engineering (MAE 101B)
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California State University-San Marcos Gffers Only Ona
Relavant Upper-Division Cours2 for a Machanical
T+t | Lacheior’s Degrese Program
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The upper division of an undergraduate mechanical engineering curriculum includes
thermodynamics, fluid mechanics, and systems design. Many upper-level courses
require lab work. Popular topics within mechanical engineering include robotics,
mechatronics, medical devices, and aerospace. Contacts at the University of
California-San Diego report the popularity of any classes with labs, and explain that
students desire hands-on experience.

Existing Upper-Division Mechanical Engineering Courses at California
State University-San Marcos

California State University-Long Beach, California State University-San Marcos

Required Mechanical Engineering Existing Courses at CSU-San Marcos
Courses at CSU-Long Beach

Applied Mathematics I (MATH 370A) Differential Equations (MATH 362)

Additional Mechanical Engineering Upper-Division Course
Requirements

California State University-Long Beach

Course Title

Analytical Mechanics Dynamics (MAE 371)

Design and Analysis of Mechanical Engineering Systems I (MAE 471)
Design and Analysis of Mechanical Engineering Systems II (MAE 472)
Engineering Instrumentation and Measurement (MAE 300)
Engineering Materials and Materials Processes (MAE 322)
Engineering Thermodynamics I (MAE 330)

Fluid Mechanics (CE 335)

Fluid Mechanics Lab (CE 336)

Heat Transfer Systems Design (MAE 431)

Kinematics and Dynamics of Mechanisms (MAE 375)

Materials and Properties Lab (MAE 361)

Mechanical Control Systems I (MAE 476)

Mechanics of Deformable Bodies (MAE 373)

Modeling and Analysis of Dynamic Systems (MAE 376)

Modern Computational Aspects in Mechanical Engineering (MAE 409)
Numerical Methods in Mechanical and Aerospace Engineering (MAE 305)
Power Plant Design (MAE 336)

Professional Practice Seminar (MAE 459)

Project Cost-Benefit Analysis (CE 406)

Special Topics (MAE 490)

Thermal Engineering Lab (MAE 337)
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Administrators at California State University-San Marcos should require an
applied project (e.g., a capstone) to allow students to practice skills beyond courses
and labs. Local employers emphasize the importance of applied experience in
assessing applicants’ candidacy for entry-level mechanical engineering positions.

Seniors at the University of San Diego complete a two-semester capstone senior
design project. The University dedicates two full-time faculty members to the two-
course series that accompanies the project. In the first semester of the senior design
project students take a three-hour weekiy iecture course. In the second semester
students take a two-hour lecture course and a three-hour lab course each week.
Students complete the project in teams and every project undergoes a design review
by a faculty member or industry partner at s
the end of the first semester.
Gain Hands-On Experience
Contacts at San Diego State University via Extracurricular Activities

report a similar structure for senior design
projects; students work on projects in
groups of three to six throughout their

Contacts at Hunter Industries
report they discuss candidates’
extracurricular activities and

senior year. Administrators at the hobbies during entry-level
University of Maryland-Baltimore mechanical engineering
County plan to adopt a two-semester interviews to assess candidates’

capstone format as well; professors do not mechanical aptitude.

consider three months sufficient time for
students to complete the capstone.

Programs that require less hands-on work encourage applied experience
through extracurricular activities. Mechanical engineering-specific groups at
profiled institutions inclide:

Formula racing teams (e.g., Triton, Baja)

Robotics design competitions

American Society of Mechanical Engineers

Society of Automotive Engineers

Society of Manufacturing Engineers

American Society of Heating, Refrigerating, and Air-Conditioning Engineers

curricuium’s Relevance to Ingustry Trends

Profiled programs employ industry advisory boards to review curricula and advise
changes. Administrators at the University of Maryland-Baitimore County review
the mechanical engineering curricuium annually and implement changes every three
to four years. Administrators present changes suggested by faculty members to the
program’s advisory board for feedback. This process helps to keep the program’s
content on pace with industry trends.
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Confaer Computer Design and Product Developmant Skills
in the Mechanical Enginaering Program to Meeat Regional
Employer Demand

Forty-one percent of all relevant jobs posted last year list ‘computer aided
drafting/design’ as a desired skill for mechanical engineers with bachelor’s degrees.
Other commonly sought design-related skills include *‘mechanical design,” ‘AutoCAD,’
‘engineering design,” and ‘system design.’ Local and statewide employers also
frequently seek mechanical engineers with product development and related skills
(e.qg., 'prototyping’). High demand for product design skills reinforces the importance
of applied design experiences in mechanical engineering bachelor’s degree programs,

such as a senior design project.

The presence of ‘medical devices’ among the top skills indicates the growth of the
biotechnology industry locally and statewide and suggests administrators at

California State University-San Marcos should address the topic in the mechanical

engineering program, potentially as an elective topic. The mechanical engineering
program at San Diego State University recently added a concentration in
biotechnology due to the growth of that industry in the area.

Top Skills for Mechanical Engineering Professionals
October 2014-September 2015, Bachelor’s Degree Required, Local Data’*

n=2,499 job postings, 105 unspecified postings

Mechanical Engineering 1,525
Computer Aided Drafting/Design (CAD) _ 1,048
Mechanical Design | 530
Product Development [N 429
Manufacturing Processes I 398
Validation 387
AutoCAD I 351
Product Design :_ 334
Medical Device S 329
Concept Development 280
Engineering Design I_ 215
Six Sigma 211
Technical Support . 211
HVAC 196
Repair 187
Injection Molding 182
Pro/ENGINEER 177 B Design skills
Engineering Support 175
CATIA m Bl Product development skills
Prototyping [l 160 B Local industry-related skills

31) Burning-Glass Labor/Insight™
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New Product Development [l 155
System Design I 155

Electrical Engineering 154
Engineering Activities 149
SIMULATION 148
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Top Skills for Mechanical Engineering Professionals
October 2014-September 2015, Bachelor’s Degree Required, California Data’?

n=8,483 job postings, 357 unspecified postings

Mechanical Engineering 5,095
Computer Aided Drafting/Design (CAD) [ 3,163
Mechanical Design NN 1,924
Product Development S 1,283
Validation 1,242
Manufacturing Processes l 1,231
AutoCAD ] 1,148
Product Design — 988
Concept Development | 853
Technical Support 694
Packaging | 693
Medical Device [l 689
HVAC 651
Inspection 597
Engineering Design [l 564
Electrical Engineering ) 544
Injection Molding 535 B Design skills
Procurement 534
Six Sigma 533 B Product development skilis
Prototyping I 512 B Local industry-related skills
Machining 503
SIMULATION 501
CATIA 496
Repair 483
System Design [l 444
0 1,000 2,000 3,000 4,000 5,000 6,000

Number of Job Postings

=
Employers Seek Mechanical Engineers with CAD Skills

Contacts at General Atomics prefer entry-level mechanical
engineering candidates to have at least one computer-aided design
(CAD) course. They specifically list CAD software programs
‘SolidWorks,” 'Pro/ENGINEER,’ and ‘ANSYS’ as desirable

qualifications.

32) Burning-Glass Labor/Insight™.
eah.com
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Mechanical Enginacring Instruction Raguires Significant
Invastment in Lab Equipmeant and Infrastructure

Of the engineering programs for immediate launch profiled in this section, mechanical
engineering requires the greatest investment in laboratory infrastructure. Mechanical
engineering programs require labs to accommodate experiments in heat transfer,
thermal sciences, and fluid mechanics. All profiled mechanical engineering programs
also require students to spend ﬂ
time in a computer lab. In
addition to instructional and
computer labs, administrators at
the University of San Diego + Students at California State

maintain a machine shop lab University-Long Bea(_:h learn in a
) computer lab shared with students in
that includes tools for

other disciplines
woodworking and welding, as
well as hand tools.

Ways to Reduce Computer Lab
Expenses

« Administrators at the University of
Maryland-Baltimore County plan to
Profiled programs maintain transition to a pnng—your«own—machme

computer lab, since faculty members

between five and twenty labs for report students prefer to work on their
both instruction and research. own laptops

The mechanical engineering
program at the University of
California-San Diego employs five to six labs for instruction, and administrators
allow student researchers to do their work in faculty research labs. These labs
measure approximately 30 feet by 40 feet.

Profiled programs employ between one and four lab technicians to maintain
mechanical engineering lab equipment. Administrators of the mechanical engineering
program at the University of Maryland Baltimore County also employ a separate
computer technician. Lab technicians at profiled institutions earn around $45,000
annually.

Contacts note most state universities receive state funding for lab equipment, though
many institutions also charge students a per-course lab fee between $30 and $50 to
assist with equipment maintenance. Administrators at California State University-Long
Beach report that they ask industry partners for donations (of machines or money)
for particularly expensive equipment.

Necessary Equipment for Mechanical Engineering Labs
Profiled Competitor Curricula

« Dynamometer
» Thermocouple amplifier
+ Linear amplifier
« Linear shaker
+» Shake table II with active mass dropper
= Accelerometer
- Displacement transducer
« Digital oscilloscope
+ 3D printer
« Computer Numerical Control (CNC) machines:
- Lathe: Haas ST-10Y with Y-axis
- Mill (or @ manual lay mill)
- Laser cutter
« Drop tower for impact testing

eab.com
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Software Programs

- Computer Aided Design and Computer Aided
Manufacturing (CAD/CAM) programs:

- CREO

SURFCAM

SOLIDWORKS

Autodesk

« MATLAB: for data analysis

« Simulink: a graphical modelling and simulation software integrated
with MATLAB :

« Microsoft Office suite

Administrators at San Diego State University employ approximately 30 faculty
members in the undergraduate mechanical engineering program; 17 tenure-track
professors and 10 to 12 lecturers per semester. Not all lecturers possess doctorat
degrees; lecturers who teach upper-division courses must have a PhD, while lecturers
who teach lower-division courses sometimes possess only a master’s degree. Only
California State University-Long Beach employs more adjuncts in the mechanical
engineering program than tenure-track professors (35 adjuncts and 22 tenure-track
professors).

Profiled institutions report mechanical engineering faculty member salaries range
from $65,000 for a nine-month appointment to $140,000 per year. The same
institutions pay adjunct mechanical engineering faculty members between $4,500 and
$6,500 per course.

The majority of mechanical engineering faculty members at profiled institutions hold a
PhD in mechanical engineering, though some hold degrees in related fields such as
physics, aerospace engineering, or electrical engineering. Machanical engineering
professors rarely teach courses in other disciplines. Two mechanical engineering

faculty members at the University of Caiifoinia-San Diego, however, hold joint
apnointe in related engineering disciplines (i.e., mechanical engineering and

nanoengineering, mechanical engineering and bioengineering).

92

Hire Faculty Researchers for a Competitive Program

Adminlstrators at California State University-Long Beach report a current
effort to hire mechanical engineering faculty members away from research
universities to compete with the University of California system’s mechanical
engineering programs. Some area employers consider faculty research when
evaluating program quality, and may donate equipment specifically for that
research.
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Number of Mechanical Engineering Bachelor’'s Degree Completions
per Tenure-Track Faculty Member

In-State Institutions and Peer Institutions, Mechanical Engineering Departments,
2010 through 2013 Academic Years

Institution Number of Number of Number of Relevant
Tenure-Track Relevant Degree | Degree
Faculty Completions Completions per
Members from 2010 Tenure-Track

through 2013 Faculty Member

California State University-Northridge 8 228 28.5

California Polytechnic State 27 739 27.4

University-San Luis Obispo

California State Polytechnic 25 541 21.6

University-Pomona

California State University-Sacramento 14 288 20.6

San Diego State University 17 349 20.5

California State University-Chico 9 171 19.0

California State University-Fresno 9 156 17.3

California State University-Long Beach 22 356 16.2

California State University-Los Angeles 10 129 12.9

The University of Texas at Tyler 7 88 12.6

California State University-Fullerton 11 114 10.4
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Employer
Partnerships

Locai Employers Provide Internships and Project Support
for Profiled Mechanical Engineering Programs

Most profiled mechanical engineering programs report employer support in the form
of internships. Other ways local employers support mechanical engineering programs
include donations of technology for faculty research (and later used for instruction) as
well as financial and in-kind support for senior design projects (e.g., mentoring a
design team). California State University-San Marcos should engage local
employers for senior design project guidance to acquaint local employers with the
new mechanical engineering program.

Administrators at the University of California-San Diego help local employers
recruit graduates via an engineering school-wide Corporate Affiliates Pragram (CAP).
The CAP also allows employers access to faculty and research, as well as a seat on
the executive board that guides the school.

‘General Atomics’ and ‘Novartis’ posted the most job openings for bachelor’s-level
mechanical engineers last year. Many biotechnology companies appear on the list of
top employers, including ‘Medtronic,” ‘Carefusion Corporation,” and ‘Edwards
Lifesciences.” Job openings at biotechnology companies compose over three percent
of all relevant jobs posted in the area last year.

Top Employers of Mechanical Engineering Professionals
October 2014-September 2015, Bachelor’s Degree Required, Local Data>?

n=2,499 job postings, 855 unspecified postings

General Atomics 41
Novartis I 41
Butler America 39
Johnson & Johnson 34
Northrop Grumman 30

Medtronic GG 30

Caretusion Corporation IEEEENNES——————_—— 22

Covidien HINEGENGGGNNE 21

Danaher Corporation 20
Pacific Technical Search 18
Alcon 18
Leidos i5
P2S Engineering Incorporated 14

Edwards Lifesciences N 13
Administrators at Mattson Resources Incorporated 13
California State Amtec 13
University-Lony United lechnologles Corporation 13
BESEh SRt a The Boeing Compan 13
partnership with g pany |
Boeing; the school Raytheon 13 i Medical devices and
is a "Boeing Focus Arrowhead Products 11 BIBEEEH/S0j
School,” meaning
that Boeing Broadcom 16
operates a center Brown And Caldwell 10
on campus where Hewlett-Packard 10
Boeing employees
work with Honeywell 9
engineering Scientific Research Corporation 9
students and
faculty members. 0 10 20 30 40 50

Number of Job Postings
33) Burning-Glass Labor/Insight™.
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Top Employers of Mechanical Engineering Professionals
October 2014-September 2015, Bachelor’s Degree Required, California Data®*

n=8,483 job postings, 2,731 unspecified postings

Northrop Grumman
Apple Inc.

Tesla Motors '

Spacex

Raytheon

Amgen

Medtronic

Johnson & Johnson
Flextronics International
Novartis

Intel Corporation '

Butler America

General Atomics

Honeywell

Hewlett-Packard '

Applied Materials

P2S Engineering Incorporated '

Amtec

Danaher Corporation .

Jacobs Engineering Group Incorporated

Rgbsi.Com .
The Boeing Company

Disney

Virgin Galactic '

Community
College
Partnerships

EUEEEIRNL IR 68
ISR 58

163
151
101
20
77
56
51
49
49
48
45
44
40
38
37
36 ) Medical devices and
35 biotechnology
33
31
28
27
26
50 100 150

Number of Job Postings

Recruit Students with Math and Physics Courses for the
Mechanical Engineering Bachelor’s Degree Program

community colleges do not achieve associate’s degrees before transfer.

200

Transfer students compiete general education requirements as well as the math and
physics courses that compose lower-level engineering curricula. Contacts report
students who transfer into undergraduate mechanical engineering programs from

Between 14 and 33 percent of mechanical engineering students at profiled institutions
transfer into the bachelor’s degree programs from community college.

34) Burning-Glass Labor/Insight™.
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California State University-San Marcos should continue to recruit students from
Mt. San Jacinto College and MiraCosta College; these schools conferred the most
associate’s degrees in 2013 in math and physics, respectively. Potential additional
community college partners include Grossmont College, Southwestern College,
and San Diego Mesa College. Though many community college transfer students do
not complete an associate’s degree, programs with high numbers of associate’s
degree completions also likely possess high course enroliments from non-degree
seeking students. For a sample mechanical engineering articulation agreement
between the University of San Diego and San Diego Miramar College, see Appendix C.

Mechanical Engineering-Related Associate’s Degree Completions
2013, Local Data*

Mathematics

N
(W]

Mount San Jacinco Community College
Grossmont College

San Diego Miramar College

Palomar College

MiraCosta College

Southwestern College

San Diego Mesa College

Cuyamaca College

San Diego City College

wII
o
N
o
N
S nv N
L
N

5 10 15 20 25
Number of Degree Completions

o

Bl Current partner institution

B Non-partner institution

Physics

[y
N

MiraCosta College

San Diego Miramar College
San Diego Mesa College
Cuyamaca College
Southwestern College
Grossmont College

San Diego City College

\‘I
['h]

NNI

[y

5 10 15
Number of Degree Completions
B Current partner institution

B Non-partner institution

35) Integrated Postsecondary Education Data System.
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Potential
Graduate
Outcomes

Job Postings and
Degree Completions

Employers in California Seek Maore Bachalors-Level
Mechanical Engineering Profaessionals than Students who
Complete Mechanical Engineering Degrees

Across three years of comparable data, employers in California exhibit higher demand
for mechanical engineers than the number of qualified candidates who graduate from
California institutions. In the most recent year of comparable data, the 2012-2013
school year (i.e., July 2012-June 2013), employers posted 5,863 jobs for mechanical
engineering professionals with bachelor’s degrees. California institutions only
graduated 2,317 mechanical engineers at the bachelor’s level that year. The
consistent statewide gap between degree completions and employer demand
indicates a good market for California State University-San Marcos to open a new
mechanical engineering program.

Mechanical Engineering Degree Completions and Employer Demand

2010-2013, State Data, Bachelor’s Degree Completions and Bachefor’s Degree
Required for Job Postings®®

8,000
6,915

7,000

6,163 5,863

6,000
® Total job postings
5,000 )
OJob postings greater than
4 000 completions

a4
4,22 4,736 m Completions

3,000

2,000
1,000 1,939 2,179 2,317
0

2010-2011 2011-2012 2012-2013
School Year '

36) Job postings: Burning Glass Labor/Insight™; Completions: Integrated Postsecondary Education Data System.
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Graduates of a mechanical engineering bacheior’s degree program at California
State University-San Marcos will likely compete for jobs with graduates of other
local institutions, such as the University of California-San Diego, California State
University-Long Beach, and San Diego State University.

Twenty-nine public and private non-profit Califarnia institutions offer bachelor’s
degree programs in mechanical engineering. The University of California-San
Diego reported the highest number of mechanical engineering bachelor’s degree
completions locally and statewide in 2013. California Polytechnic State
University-San Luis Obispo and California State Polytechnic University-
Pomona reported highest number of mechanlical engineering bachelor’s degree
completions in 2013 among institutions in the California State University System.

Mechanical Engineering Bachelor's Degree Completions
2013, California Data®’

37) Integrated Postsecondary Education Data System.
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Mechanical Engineering Bachelor’s Degree Completions
2013, California Data’®

University of California-San Diego [ 179
California State Polytechnic University-Pomona 178
California Polytechnic State University-San Luis Obispo 169
University of California-Berkeley 164
University of California-Davis 163
University of California-Irvine [ 126
California State University-Long Beach 125
San Diego State University [ 115
San Jose State University 109
University of Southern California 96
University of California-Los Angeles 95
California State University-Sacramento 88
University of California-Riverside | N S 1
University of California-Santa Barbara 78
California State University-Northridge 60
Stanford University 60
San Francisco State University 54
University of California-Merced 52 B Local institution
Santa Clara University 43
California State University-Chico 43

0 50 100 150 200

Number of Relevant Degree Completions

38) Integrated Postsecondary Education Data System.

©2015 The Advisory Board Company 81 eab.com



Profiled Institutions Report High Employment Rates for
Mechanical Engineering Program Graduates

Reported employment rates (within one year) range from 65 to 95 percent. Contacts
report 20 percent of graduates or fewer go directly into a master’s program.

Mechanical Engineering Six-Year Graduation Rates
Profiled Institutions

----------------- <4 San Diego State University: 85 to 90 percent

University of California-San Diego: 60

~AI®LAT percent*
AR s R California State University-Long Beach: 40
percent

*Contacts did not specify a time to completion

Mechanical Engineering Employment Rates in a Related Field within
One Year of Graduation
Profiled Institutions

------- < University of San Diego: 95 percent

——————— <« University California-San Diego: 71 percent
------- 4 California State University-Long Beach: 65
percent
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Local Employers Frequently Seek Mechanical Engineers to
Fill Design Roles

Thirty-six percent of all relevant jobs posted last year list ‘mechanical engineer’ as the
job title. Other commonly sought titles include ‘mechanical design engineer’ and
‘desigh engineer,’ proving the importance of building design experience into the
undergraduate mechanical engineering curriculum at California State University-
San Marcos. Design-related titles compose 10.6 percent of all relevant jobs posted in
the San Marcos area last year.

Top Titles for Mechanical Engineering Professionals
October 2014-September 2015, Bachelor’s Degree Required, Local Data®®

n=2,499 job postings, 0 unspecified postings

Mechanical Engineer 898
Mechanical Design Engineer [N 159

Design Engineer - 58

Project Engineer 49

Process Engineer 42
Senior Design Engineer W 21
Quality Engineer 21
Engineering Manager 19
Failure Analysis Engineer ' 17
Tool Design Engineer B 16
Manufacturing Engineer 16
Principal Engineer 14
Engineer 14
Tooling Engineer 13
Equipment Engineer 13
Mechanical Project Engineer 13
Staff Engineer 13
Principal Development Engineer 12
Continuous Improvement Engineer ' 12

Mechanical Systems Engineer 12 B Design titles
Senior Engineer 11
Test Engineer 11
Mechanical Engineering 10
Mechanical Systems Design Engineer | 10
Estimator 9

0 200 400 600 800 1,000

Number of Job Postings

39) Burning-Glass Labor/Insight™
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Top Titles for Mechanical Engineering Professionals
October 2014-September 2015, Bachelor’s Degree Required, California Data™

n=8,483 job postings, 0 unspecified postings

Mechanical Engineer 3,022
Mechanical Design Engineer . 622

Design Engineer Sl 162

Project Engineer 159

Process Engineer 148
Tooling Engineer I 86
Systems Engineer 61
Engineer | 56
Mechanical Project Engineer 56
Senior Design Engineer :I 51
Quality Engineer | 51
Associate Engineer 50
Engineering Manager ' 49
Manufacturing Engineer 46
Failure Analysis Engineer | 43
Test Engineer 42
Thermal Engineer 39
Senior Engineer | 37
Principal Engineer 35
Consulting Utility Forester ' 31
Continuous Improvement Englneer = 30
Tool Design Engineer | 29
Mechanical Systems Engineer . 25
Cloud Services Support Engineer 25

0 500 1,000 1,500 2,000 2,500 3,000 3,500

B Design titles

Number of Job Postings

40) Burning-Glass Labor/Insight™
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Section V: Audiences and Recruitment
Strate_gies_




1_) Sectign__R_esearch Methociologz

Purpose

Sources

Identify target audience segments for a new undergraduate engineering program,
with a focus on the University’s uniquely diverse student populations, including recent
high school graduates, the community coilege transfers that make up haif the student
body, and thousands of local residents with ties to the area’s military community.

» Local high school student performance data
- SAT performance
o ACT intended major data
« Local population demographics from the US Census Bureau

= Reported associate’s degree completions in engineering-related programs at local
community colleges

« Interviews with directors of comparable undergraduate engineering programs

« EAB’s internal and online research libraries (eab.com)

2) High School Students

Interest

Intended Majors

11%

In California, 11
percent of
students who take
the ACT identify
engineering as
their intended
college major.

©2015 The Advisory Board Company

California Students Raport Greater Interast in
Engineering Majors than Students Nationwide

Over two-thirds of students who report they intend to study engineering as their
major when taking the ACT ultimately declare engineering majors in college. Intended
engineering students are among the most certain of their future major; Californians
who intend to major in computer science and mathematics do so less than half of the
Lime, for example. This certainty indicates a strong potential to recruit future
engineering students while still in high school, and to target traditionally aged college
students once on campus.

Californian students select engineering as their intended major 22 percent more often
than the national average.

36 eab.com



Preparedness

©2015 The Advisory Board Company

Orange and San Diego County Students Demonstrate
Greatest Preparedness for Engineering Programs

Prioritize recruitment within districts with SAT scores above the state average,
particularly on the math portion of the exam. Focusing recruitment on second-tier
districts (i.e., districts with high scores, but not the highest scores regionally) offers
new programs the greatest potential recruitment success. These highest potential
districts include Laguna Beach Unified and Placentia-Yorba Linda Unified.

Higher scores indicate districts with a greater likelihood to graduate students
prepared to study engineering. Within those districts, aim to recruit students whose
math section scores exceed 573. Students who intend to major in engineering score
an average of 573 on the math section of the SAT, and an average of 525 on the
reading section. Approximately 20 districts achieved average math section scores
above the state average of 506, offering better prepared students overall.
Only three districts’ average math SAT scores exceeded the 573 average:

« Irvine Unified (638 average math score)

o San Dieguito Union High (606)

o Poway Unified (582)

These districts likely experience the most competitive recruiting for future engineering
students, however.

87 eab.com



Average SAT Math and Reading Scores
2013 to 2014, Local School District Data*' %2
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41) California Department of Education.
42) CollegeBoard.
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400
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Orange County
Riverside County

San Diego County

480 500 520 940 560 580 600 620
Average SAT Reading Score

Number of Grade 9 through 12
Enrollments

152 10,000 20,000 30,000 38,549

Average California SAT Score

Average California SAT Score
for Intended Engineering Majors
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Average SAT Math Scores
2013 to 2014, Local School District Data®™

Irvine Unified — 638
San Dieguito Union High _ 606

Poway Unified

Laguna Beach Unified
Placentia-Yorba Linda Unified
Carisbad Unified

Fullerton Joint Union High
Brea-Olinda Unified
Saddleback Valley Unified
Huntington Beach Union High
Capistrano Unified

Los Alamitos Unified
Coronado Unified

Lakeside Union Elementary
Tustin Unified

Julian Union High

Orange Unified

Ramona City Unified
Newport-Mesa Unified
Anaheim Union High

Vista Unified

Temecula Valley Unified
San Marcos Unified

Garden Grove Unified

Oceanside Unified
Escondido Union High

00 300

43) California Department of Education
44) CollegeBoard.
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Regional High Schools Offer Preparatory Engineering
Coursework as well as Math and Science Courses

California high school students must complete two mathematics courses (one of
which must meet or exceed the rigor of Algebra 1) and two science courses (in
biological and physical sciences) to graduate45. Engineering students, however,
receive encouragement to complete the most chalienging math courses available.
This typically includes calculus coursework. Local high schools offer courses such as
Introduction to Calculus and AP Calculus. Physics coursework also prepares students
for rigorous undergraduate engineering courses. Introduction to Physics and AP
Physics are available at local high schools.

Relevant elective engineering coursework at local high schools includes:

« Pre-Engineering and Design A/B (Escondido Union High)

Principles of Engineering A/B (Escondido Union High)

« Rapid Prototype Development l(SaddIeback Valley Unified)

» Robotics (Fullerton Joint Union High, Placentia-Yorba Linda Unified)
» STEM Careers (Laguna Beach Unified)

California Students More Frequently Achieve Scores of 5
on AP Calculus Exams than Students Nationwide

Thirty-four percent of California students achieve scores of 5 on the AP Calculus AB or
BC exam. Below the highest student scores, California students perform on par with
the rest of the nation.

California students also increasingly take AP exams across all subjects; 127 percent
more students took AP exams in 2014 than in 2003.

AP Calculus Score Distribution*®
2014

40%

35% 33.8%

30%
25,204, 26-2% 26.2%

25%

0,
20% 16.3% 1747 16.204 16.6%

15%

10% 8.6% 9-2%

5%

0%
1 2 3 4 5
AP Test Score

Regional « National

45) California Department of Education.
46) CollegeBoard.
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Recruitment

Students demonstrate interest in engineering by the time they take the ACT, typically
a student’s junior year. Begin outreach to students within high-priority school districts
during their sophomore or junior year as students begin to identify their interest in

engineering.

High School Student Recruitment Principles*’

Start Early

Send Direct
Correspondence

Optimize Program
Website

Prioritize Messages
Addressing Cost
Concerns

Begin high school student recruitment during students’
sophomore or junior years. Over 40 percent of students report
beginning their college search process by the end of their first
high school fall semester. Information on majors and careers
increases in relevance during their high school experience,
suggesting students’ sophomore and junior years offer the best
timing for engineering program recruitment.

Contact students directly via direct mail and email. Direct
mail and email remain a top source of college information for
students, despite competing media outlets. Low- and middle-
income students exhibit the greatest reliance on institutional
communication to inform their college choice. Half of high school
students will evaluate a previously unconsidered institution if they
receive direct correspondence.

School and program websites represent another primary
source of college information. High-income students more
often incorporate school specific websites in their college search
process; encourage students to visit program website via direct
correspondence to increase visits across socioeconomic lines.
Optimized websites include key information on program structure,
cost, and outcomes within a clean and navigable presentation.

Highlight information on program cost and opportunity for
financial aid. College cost undeniably influences students’
institution and program choice, and as expected more strongly
impacts low-income students’ decisions. Ensure all
correspondence and program website communicate program cost
and affordability. Provide information on career outcomes for
engineering majors as well; salary information, in particular,
demonstrates students’ return on their educational investment.

Encourage Faculty Participation in Recruitment

Opportunity for increased department enroliment and
interaction with senior institutional leadership attract faculty
involvement with recruitment. Faculty contributions include:

« Direct correspondence with prospective students (templates
and contact management tools increase efficiency)

» Phone conversations with students who demonstrate
engineering program interest

» Luncheons and small gatherings with prospective students
during open house and admitted student events

See Encouragin

aculty Partici
for more information.

47) EAB. The Who, What, When, Where, and Why of College Choice. (2014)
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3) Community College Transfer Students

Interest and Local Community Colleges Reported over 200 Relevant
Preparedness Associate’s Dagree Compietions in 2012
Nationwide, two-thirds of community college students report they aim to transfer to a
four-year institution; only 30 percent ultimately transfer, but this still represents a

significant audience of prospective students. Over 1.5 million students were enrolled
in California community colleges in the spring of 2015.

Relevant Associate's Degree Completions by Program and
Community College

Reported Degree Completions for Relevant Programs, 2012-2013%

140 131
120
100

80

°0 42 36

40 26

20

0 -

Mathematics Chemistry Physics Computer Science

Mathematics

Institution Completions

Mount San Jacinto Cornmunity Coliege 23
Grossmont College 22
Palemar College 21
San Dlego Miramar College 21
MiraCosta College 20

Southwestern College 8
San Diego Mesa College i
Cuyamaca College 6
San Diege City College 3

48) Integrated Postsecondary Education Data System.
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Chemistry

San Diego Miramar College 23
MiraCosta College 10
San Diego Mesa College
Southwestern College
Cuyamaca College

Grossmont College

o = = N U

Palomar College

Physics

Institution Completions

MiraCosta College 12
San Diego Miramar College
San Diego Mesa College
Cuyamaca College
Grossmont College

Southwestern College

= N N W N0

San Diego City College

Computer Science

California College San Diego 22
MiraCosta College 2
Southwestern College 2
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Recruitment

California institutions benefit from
statewide articulation agreements.
In particular, students who complete

an associate degree for transfer b ; :

) o Without partnerships or physical presence
receive guaranteed admission to a on community college campuses, online
California State University school if recruitment strategies (e.g., program
they meet minimum eligibility website, social media) offer universities
requirements.*® The program does the most efficient recruitment. Ensure
engineering program website directly

not list any available engineering
q b h . h addresses transfer student concerns such
egrees, but other sciences such as as credit articulation and time to

computer science and mathematics completion.
offer potential models for transfer

Rely on Online Recruitment to Attract
Students from Non-Partner
Community Colleges

Host transfer student open houses for
degree programs. students who seek in-person interaction
before application.

Consider reverse articulation
agreements to reward students for academic progress and support community college
partners’ completion rates. Reverse articulation agreements award students
associate’s degrees after completion of 60 credits across the community college and
the partner university. Reverse articulation ensures community colleges receive credit
for successful students who transfer shy of an associate’s degree or who transfer
without completing paperwork for associate’s degree receipt. Associate’s degrees also
offer transfer students recognition of sustained academic progress.

Embed Academic Advising at Community College
Partners

Preemptive academic advising helps students exceed minimum
requirements to transfer from community college, increasing
likelihood students will successfully complete bachelor’s
degrees. Previous EAB research found students who transferred
to one university after meeting minimum requirements only
graduated at a 30 percent rate. Students who were on track in
their major and had completed an associate’s degree
successfully completed their bachelor’s degree at a rate of 90
percent.

University advisors on community college campuses offer a
high-resource integration. Lower cost options include:

« Training for community college advisors on engineering
program transfer requirements

» Brief transfer guides that summarize more complicated
transfer handbooks, highlighting engineering course
requirements and transfer timelines

« Engineering program staff visits to community college
campuses to meet with advisors and students

See Transfer Student Recruitment and Admissions at Public
Research Universities for more information.

49) Associate Degree for Transfer Pragram,
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4) Active Duty Service Members and Veterans

Interest

Veterans Affairs materials encourage veterans to select degrees by opportunity to
recoup educational investment, and to review majors’ potential earnings®’. The
Veterans Affairs Administration refers students to the PayScale College Salary Report.
Regarding engineering, the report notes “a degree in engineering is the first step
toward a challenging, high-paying career.” The report continues to describe

engineering as “a smart choice if you love math and want a high-paying career.”

PayScale’s Highest Paying Bachelor’'s Degrees by Salary Potentia

Early Career Mid-Career
Pay Pay

v A W N

7 (tie)

7 (tie)
9
10 (tie)

10 (tie)
12 (tie)

12 (tie)

14 (tie)
14 (tie)

Petroleum Engineering
Nuclear Engineering
Actuarial Mathematics
Chemical Engineering

Electronics &
Communications
Engineering

Computer Science (CS) &
Engineering

Electrical & Computer
Engineering (ECE)

Systems Engineering
Aeronautical Engineering

Computer Engineering
(CE)

Mining Engineering

Electrical Engineering
(EE)

Mechanical &
Aeronautical Engineering

Aerospace Engineering

Computer Science (CS) &
Mathematics

50) U.S. Department of Veterans Affairs. Choosing a Schoegl, (2015)

51) PayScale. College Salary Report, (2015)

52) The percent of alumni who report their work makes the world a better place.
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Civilian Veteran
Population
Location

Military
Experience

4-8 yrs
Undergraduate
veteran students
typically possess
four to eight
years of military
experience.

©2015 The Advisory Board Company

Local Counties Report Populations of 27,000 to over
50,000 Civilian Veterans
Areas with large veterans populations in which veterans compose a significant portion

of the population offer the greatest opportunity for veteran-specific recruitment.
These high-potential areas include:

» Oceanside
e Temecula
« Fallbrook

» Poway

The largest veteran populations live in Temecula, Murrieta, Oceanside, and
Escondido; each city houses at least 40,000 civilian veterans. Proportionally, veterans
compose the largest percentage of the population in Rancho Santa Fe (25.5 percent
of the zip code 92091 population); this high proportion only accounts for 306 total
veterans, however.

Oceanside and Temecula Offer the Greatest Recruitment
Potential

Zip codes within Oceanside and Temecula present large populations of veterans
without a college degree, but who have completed at least a high school degree, both
in absolute population and relative to their larger populations. The 92056, 92057,
92058 zip codes (all Oceanside) and the 92592 zip code (Temecula) offer the largest
and most concentrated veteran populations most likely to enroll.
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Number of Civilian Veterans Age 18 or Older

2009 to 2013; Southern Orange County, Southern Riverside County, and Northern
San Diego County Data>?

Number of Civilian Veterans

62 5,662

Proportion of Veterans among the Civilian Population Age 18 or Older

2009 to 2013; Southern Orange County, Southern Riverside County, and Northern
San Diego County Data®*

Proportion of Civilian Veterans

. 151 ST 4.6 25.5%

b af
. i

Number of Civilian Veterans Age 25 or Older with a High School
Diploma, Some College Experience, or an Associate's Degree

2009 to 2013; Southern Orange County, Southern Riverside County, and Northern
San Diego County Data*>®

Number of Veterans with a High School Diploma,
Some College Experience, or an Associate’s Degree

40 3,737

53) U.S. Census Bureau: American Community Survey,
54) U.S. Census Bureau: American Community Survey.
55) U.S. Census Bureau: American Community Survey.
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Proportion of Veterans with a High School Diploma, Some College
Experience, or an Associate’s Degree among the Civilian Population
Age 25 or Older

2009 to 2013; Southern Orange County, Southern Riverside County, and Northern

San Diego County Data”® . . . .
Proportion of Veterans with a High School Diploma,

Some College Experience, or an Associate’s Degree

12.5%

Proportion of Veterans with a High School Diploma, Some College
Experience, or an Associate’s Degree among the Civilian Population
Age 25 or Older

2009 to 2013; Southern Orange County, Southern Riverside County, and Northern
San Diego County Data””
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Proportion of Veterans with a High School Diploma, Some College Experience, or an Associate’s Degree

56) U.S. Census Bureau: American Community Survey.
57) U.S. Census Bureau: American Community Survey.
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Recruitment
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Outreach to Active Duty Military, Veterans, and thair
Familias during €ach Stage of Military Caraars

Focus messages on student support services, program affordability, and career
preparation. Promote the personal interaction with classmates and accessibility of
student services to distinguish the engineering program from highly advertised online

competitors.

Student services staff must be equipped to support students through financial aid
processes, a significant obstacle for military-affiliated students. Program staff must
either know military-affiliated financial aid details, or must know where on campus to
refer students for expert help. Half of all student questions involve benefits (e.g., /
application procedures, delays).

Outreach Strategies across Military Careers

Career Stage

Institutional / High

Resource Strategy

Program / Low Resource

Adaptation

Recruitment and
Pre-Deployment

Military recruiters encourage
enlistees to apply concurrently
to college before deployment,
often in collaboration with
campus staff.

Veterans affairs staff
coordinate “Future Soldiers,
Future Students” events
quarterly to introduce the
campus and financial aid
options to recruits and their
parents.

Within Military/Veterans
section of the program
website, provide a timeline for
when recently recruited
servicemembers should apply
to program.

Deployment

Host resource events for
military families during
deployment to support the
community and develop
institutional recognition.
Collaborative events with the
Department of Veterans Affairs
and non-profit and religious
organizations provide medical
check-ups, help with
paperwork, and loan and
benefits information.

Participate in family resource
events on campus and in the
community.

Ensure program recruitment
staff and faculty can refer
military families to military and
veterans resources on campus.

Return to Civilian
Life

Campuses host post-
deployment “re-integration”
workshops and job fairs after
soldiers finish their service and
return to civilian life.
Contributions include providing
space for military-organized
post-deployment events.

Institutional veterans staff
ensure military recruiters
receive informational materials;
many veterans solicit their
recruiters’ guidance for pots-
service opfions.

Designate open houses for
military and veteran
prospective students. Provide
re-integration materials
alongside program information
and academic advising.

Promote events through locai
non-profits such as the
Wounded Warriors Project as
well as Veterans Affairs
divisions.

99
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Explain Financial Aid and Offer Assistance with Veterans
Benefits Applications
Similar to other target audiences, veterans prioritize financial aid in their education

searches. Research has found veterans will prioritize available financial aid over
program content in their decision-making process>®

“"Next Steps for Veterans” Flyer with Suggested Program Actions

Complete the online application. Include the admissions website
and office phone number for student questions.

c»mpleta the VA appllcaﬂon. Dlrect students to

. D to receive the letter of
ellglbillty and call the VA Hotllne (1 888 442-4551) with questions.
Have students complete the Change of Place of Training Form 22-1995
if transferring programs.

File the FAFSA. Include the school code (e.g., 001864) and website
(fafsa.gov). Instruct students to file early to ensure processing before
the semester starts.

Schedule orientation, advising, and registration sessions.
Remind students they must finish placement testing and submit
transcripts and financial aid acceptance forms before orientation.

Complete veterans benefit certification request form. Post forms
on financial services website and remind students to complete forms
each semester.

Create institutional email account to receive progress updates.
Provide information to set up college email address and provide
Information Technoloay’s service number.

58) EAB. Veteran Demoaraphics and Marketing Strategies, (2015)
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Financial Aid Available to Servicemembers

Post-9/11 GI Bill
am:_ Up to

Veteran

$18,07 .;peraeadamic

vem‘

3 Program schularshlp
Amount chosen by
iﬂstifut}ar;a to %anh*ibute

it Bill
Cantrmutlmn and the
instltuuaﬁ s total tuition

» Federal
Financial Aid:
Ioans-and grarts
as determined by
the Free
‘Application for
Federal Student
Aid (FAFSA)

« Institution
Scholarships or
Tuition
Discounts:
Institutional
scholarships for

veterans or active

duty military
members

Active Duty

- Department of

Defense Tuition
Assistance: Up to
$250 per credit
hour for part-time
study during off-
hours; regulations
and policies may
vary by military
branch®

Emphasize How Engineering Program Can Transform

Military Experience into Civilian Employment

Employ the ACE Guide to the Evaluation of Educational Experiences in the Armed
Services to evaluate students’ military training for academic credit.

Demonstrate Potential to Receive Credit for Military
Training in Recruitment Materials
“Did you receive training as a Telecommunications Systems
Engineer? You may qualify for three credit hours in systems
integration - talk to an advisor to learn more.”

Advertise Campus Recognition for Active Military and
Veteran Support Services

Campus veterans affairs staff complete questionnaires they receive from external

organizations about veterans support campus-wide; institutions do not proactively
seek awards or recognition. These evaluations typically measure institutions’ student
support, academic quality, academic policies, and financial aid.

California State University-San Marcos has received acknowledgment from;

Military Friendly Schools

The Military Times’ Best for Vets Colleges List (ranked 20" of 100 four-year

institutions)

Military Advanced Education’s 2014 Guide to Military-Friendly Colleges and

Universities
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5) Engineering Student Qualifications and Support
Services

Program Entry
Qualifications

e BStandaras

Competitor programs often hold addilional requirements Lo enler engineering
programs above university admissions standards. Additional requirements limit
enrollment to prepared students who understand the hard work required to succeed
in engineering courses.

For a newly launched engineering program, a pre-major requirement establishes
program selectivity and demonstrates applicant motivation without creating
significant barriers to enrollment.

Engineering Program Requirements

A

Minimal . No additional pre-requisites: At CUNY-Brooklyn, anyone
program admitted to the institution can enroll in engineering
requirements program

+ Higher standardized test requirements: University of
Wisconsin-Milwaukee students’” ACT scores must exceed
institutional minimum to enroll

» Completion of pre-major status: Students must
complete calculus, physics I, and a programming course
within three semesters before they can declare a computer
science major at CSU-Long Beach; retention has increased
since administrators instituted the pre-major status in
2013

Competitive application: Applicants to the University of
California-San Diego apply to the engineering program
specifically. If students apply to the University generally,
they can apply to the engineering program once per year
(in June). Internal applicants after one year must have
completed Math 20A-C, Physics 2A-B, Chemistry 6A;
internal applicants after two years must have completed
High program Math 20A-F, Physics 2A-C, Chemistry 6A, and MAESS8 (a
requirements v MATLAB course).

Support

Services
Program staff typically organize
R elglgle I[N S R EE I Schedule services and space open hours to
tutoring rather than university accommodate working students. For

staff or instructors. Encourage example, ensure lab spaces remain

students to develop study groups accessible after 6pm. Offer tutoring
] ) appointments in evenings and on weekends.
to supplement tutoring services as

well.
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Programs less often provide professional development services; peers generally
provide the mentoring that composes professional development help. Most
engineering programs also coordinate with a specialized career services staff member
who supports engineering students’ job search. The mechanical engineering program
at the University of California-San Diego aims to develop a dedicated professional
development program. University of California-San Diego engineering students
already receive general professional development support through the IDEA Center
(the School Of Engineering’s student center).

Consider Cohorts to Support Less-Prepared Students

Cohorts offer structure and community for less-prepared
students to complete core courses. Contacts commonly offer
cohort programs for full-time students; part-time students may
require adapted cohorts. Students may not be able to take all
courses within the cohort if they require schedule flexibility, but
any structure possible creates a positive environment. Limiting
the cohort to introductory courses, for example, might develop
networks students can maintain into future semesters.

Train New Engineering Faculty to Serve the Engineering
Programs’ Expected Student Audiences

Host orientation sessions for new faculty to familiarize them with California State
University-San Marcos’ major student populations.

Student Populations and Associated Faculty Information

Recent High
School Graduates For all student populations,
faculty members should

know:

» School policies related to
the population’s needs

(2
ot |

Community - Relevant support
College Transfer services
Students - Tutoring

- Specialized offices
. Affiliated student groups

Military-Affiliated
Students
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Section VI: Engineering Program
Expansion Opportunities




1) Section Research Methodology

Purpose

Sources

2) First Stage Engineering Program Expansion

Program
Expansion
Selection

©2015 The Advisory Board Company

Identify programs to launch after success of initial recommendations (i.e., in five
years).

Burning Glass Labor/Insight data on employer demand

Review of competitor program offerings
« Comparison to community college program offerings

National Center for Education Statistics degree completions data

Bureau of Labor Statistics data

Develop Computer and Azrospace Engineering Bachelor's
Degree Programs Based on Existing Mechanical and
Electrical Engineering Degree Programs

First stage engineering program expansion opportunities allow administrators to
develop new engineering bachelor’s degree programs with minimal new course
development and faculty hiring. First stage program expansion opportunities will
expand the depth of undergraduate engineering programs within existing academic
departments. Specialized engineering undergraduate degrees bear higher risk to
attract sufficient student enrollments than broad engineering fields.

Institutions with existing mechanical and electrical engineering bachelor’s degree
programs could relatively easily expand offerings to include aerospace and computer
engineering bachelor’s degree programs. Mechanical engineering serves as the
foundation for aerospace engineering degrees, while electrical engineering and
computer science serve as the foundation for computer engineering degrees. For
example, aerospace engineering bachelor’s degree programs share several upper
division courses with mechanical engineering bachelor’s degree programs. Aerospace
engineering requires specialized mechanical engineering coursework related to flight
mechanics and aerodynamics. Computer engineering focuses on the development and
design of computer hardware, which requires knowledge of circuits, electronics, and
computer architecture.
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Graduates of Computer and Aerospace Engineering
{

ireg Programs May Qualify for Machaniost

S TR FUDRE BRI -
Sacnaior’s Dag

- o el 3 e g e e e e g f SRl N
rical Eoginesning Poasitions

Due to the high degree of overlap between mechanical engineering and aerospace
engineering training and electrical engineering and computer engineering training,
program graduates may also qualify for similar jobs. An analysis of local job postings
by occupation indicates a low number of postings relative to California degree
completions for computer engineers and aerospace engineers. However, graduates of
aerospace engineering bachelor’s degree programs may work in positions classified as
mechanical engineering, while graduates of compuler engineering bachelor’s degree
programs may work in positions classified as electrical or electronics engineering.

First Stage Undergraduate Engineering Program Expansion
Opportunities for California State University-San Marcos

Number Number of Number of Job Projected Number
of Job Competitor Postings per Relevant Job Relevant

Postings | Bachelor's Relevant Degree | Growth 2012 | Existing
Degree Completions to 2022 Courses
Completions

Computer 203 682 0.3 14.3% 11
Engineering
Aerospace 94 450 0.2 18.5% 7

Engineering

Aerospace Aerospace Requires Littie Additional Lower Division
Engineering Coursewnrk, but Significant Upper Division Course
Expansion

Aerospace programs require upper level coursework highly distinct from the
mechanical engineering program.

Sample Aerospace Engineering Coursework
California State University-Long Beach

Shared Coursework, Lower Division

« ENGR 101 Introduction to Engineering Profession
« ENGR 102 Academic Success Skills
- CHEM 111A General Chemistry

« MATH 122 Calculus I

» MATH 123 Calculus II

- MATH 224 Calculus III

« PHYS 151 Mechanics and Heat

Aerospace Coursework
« MAE 172 Engineering Design Graphics I
. MAE 205 Computer Methods in MAE « MAE 101B Introduction to
. CE 205 Analytical Mechanics I (Statics) Mechanical Enginearing

« MAE 272 Introduction to
Manufacturing Processes
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Shared Coursework, Upper Division

« MATH 370A Applied Mathematics I

« MAE 300 Engineering Instrumentation and Measurement
« MAE 305 Numerical Methods In MAE

« MAE 330 Engineering Thermodynamics I

- MAE 371 Analytical Mechanics Dynamics

« MAE 373 Mechanics of Deformable Bodies

As the foundational program, mechanical engineering skills contribution to student
preparation for aerospace engineering roles; 44 percent of aerospace engineering
positions requested mechanical engineering skills. Skills most specific to aerospace
engineering positions (which experienced the greatest gap in demand between
aerospace and mechanical engineering positions) include:

o Software and programming competencies
- CATIA
- NASTRAN
» Management abilities
- Engineering management
- Personnel management
» Technical writing / editing

« Mathematics
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Top Skills for Aerospace Engineering Professionals
November 2014-October 2015, Bachelor’s Degree Required, Local Data>®

n=431 job postings, 6 unspecified postings

59) Burning-Glass Labor/Insight™.
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Aerospace Engineering 431
Mechanical Engineering 190
Computer Aided Drafting/Design (CAD) 150
CATIA 122
Technical Writing / Editing
Mathematics 81
Engineering Management 73
Electrical Engineering 72
Product Design : 69
Physics ' 68
Product Development I 63
NASTRAN 53
Engineering Support 52
Technical Support | 47
Personnel Management ' 46
Ansys ; 46
Manufacturing Processes 44
Validation | 42
Stress Analysis | 42
Systems Engineering ' 42
MATLAB | 40
FEA Software I 40
Chemistry : 37
System Architecture | 37
Mechanical Design 35
0 100 200 300 400 500

Number of Job Postings

Solicit Mechanical Engineering Program Partners in
Development of Aerospace Engineering Program

Major employers who seek both mechanical and aerospace engineers include:
* Northrop Grumman
» United Technologies Corporation
» Butler America
e Raytheon

Employers with more specialized demand for aerospace engineers include Naval Sea
Systems Command and Naval Air Systems Command, as well as Arrowhead Products.
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Top Employers Seeking Professionals with Aerospace Engineering

Skills

November 2014-October 2015, Bachelor’s Degree Required, Local Data®®

n=431 job postings, 146 unspecified postings

Northrop Grumman

Naval Sea Systems Command
United Technologies Corporation
Arrowhead Products

Naval Air Systems Command
Quest Global Engineering
Alliant Techsystems

Butler America

Lmi Aerospace Incorporated
Parker Hannifin

Safran Group

Arrrowhead Products

Safran

Raytheon

Orbital Sciences Corporation

Johnson & Johnson

13
12
12
11
9
9
8
8
8
10 15

Number of Job Postings

20

Top Titles for Professionals with Aerospace Engineering Skills
November 2014-October 2015, Bachelor’s Degree Required, Local Data®*

n=431 job postings, 0 unspecified postings

Mechanical Engineer

Aerospace Engineer
Manufacturing Engineer
Engineering Manager
Project Engineer

Technical Support Engineer
Engineer

Stress Engineer

Mechanical Design Engineer
Technical Writer

Senior Systems Engineer
CAD Administrator
Engineer I, Analysis
Structural Engineering Project Manager

60) Burning-Glass Labor/Insight™
61) Burning-Glass Labor/Insight™.
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7
6
6
6
5
109

10

19
19
14
12
11
15 20

Number of Job Postings

25

25

27

30

22

25

33

35
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Computer Computer Engingering Blends Skills from Software
Engineering Engineering and Electrical Engineering
Similar to the relationship between aerospace engineering and mechanical
engineering, computer engineering postings more often require electrical engineering
skills than electrical engineering postings require computer engineering skills. Thirty-
nine percent of computer engineering postings require electrical engineering skills.
While more closely related to electrical engineering, computer engineering roles
frequently require software skills. Positions that seek computer engineering skills
more often require software-related skills than electrical engineering roles as well.
Software skills requested more often for computer engineering professionals include:
« Software engineering
« Programming languages such as SQL, C++, Microsoft C#, JAVA
e LINUX
Top Skills for Computer Engineering Professionals
November 2014-October 2015, Bachelor's Degree Required, Local Data®
n= 2,245 job postings, 24 unspecified postings
Computer Engineering 1' 2,245
Electrical Engineering 1 880
Software Engineering {» 689
C++ | 649
¥l
JAVA {‘ 579
LINUX j ' 560
SQL 4 393
Python i 356
PERL 1? 347
Debugging 1 339
Microsoft C# { 291
JavaScript 4\ 269
UNIX | 255
Object-Oriented Analysis and Design (QO0AD) 251
Extensible Markup Language (XML) 233
Mathematics 231
Transmission Control Protocel / Internet... 228
Software Architecture 209
Technical Support 208
Systems Engineering 204
Product Development 190
Validation ] 182
Oracle | 165
SIMULATION 1‘ 153
Configuration Management ‘ 140
0 500 1,000 1,500 2,000 2,500
Number of Job Postings
62) Burning-Glass Labor/Insight™,
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Computer engineering curricula reflect the overlap between electrical engineering and
software engineering content. Computer engineering majors at the University of
Wisconsin-Milwaukee share eight courses with electrical engineering majors.
Computer engineering majors also take eleven courses from the computer science
department.

Sample Computer Engineering Coursework
University of Wisconsin-Milwaukee

Shared Coursework

« EAS 200 Professional Seminar

« ElecEng 301 Electrical Circuits I

- ElecEng 305 Electrical Circuits II

- ElecEng 310 Signals and 'Systems

« ElecEng 330 Electronics I

» ElecEng 335 Electronics II

» ElecEng 354 Digital Logic

» ElecEng 367 Introduction to Microprocessors
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Seek Input from Qualcomm in Computer Engineering
Program Development

Telecommunications company Qualcomm sought the most computer engineering
professionals from November 2014 to October 2015. After Qualcomm, defense
contractors Raytheon and Northrop Grumman sought the largest numbers of
computer engineering professionals.

Even positions that require computer engineering skills without software development
engineering skills most often receive a “software development engineer” title. Other
common titles include systems, applications, and network engineer.

Top Employers Seeking Professionals with Computer Engineering
Skills

November 2014-October 2015, Bachelor’s Degree Required, Local Data%’

n=2,245 job postings, 527 unspecified postings

Qualcomm 219

Raytheon ! 46
Northrop Grumman ; 45
Viasat I 39
Teradata | 37
Broadcom 31
amazon.com 29
Johnson & Johnson | 28
Hewlett-Packard | 24
Leidos | 23
Intel Corporation | 23
Calsoft Labs | 21
Panasonic | 21
Nuvasive Incorporated | 18
Verlzon Communications Incorporated I 18
Thales Avionics | 16
0 50 100 150 200 250

63) Burning-Glass Labor/Insight™.
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Top Titles for Professionals with Computer Engineering Skills
November 2014-October 2015, Bachelor’s Degree Required, Local Data®®

n=2,245 job postings, 0 unspecified postings

Software Development Engineer 369
Systems Engineer 61
Applications Engineer 55
Network Engineer 52
Firmware Engineer ] 44
Software Test Engineer 35
Java Software Developer 29
Systems Administrator 29
Quality Assurance Engineer | 27
Senior Systems Engineer 26
Electrical Engineer 25
Hardware Engineer ] .25
Linux Engineer . 25
Quality Engineer 25
Validation Engineer 20
Business Intelligence Developer ' 20
Business Intelligence Architect 17
Cyber Security Engineer 16
Computer Engineer | 16 _
0 100 200 300 400
Number of Job Postings
64) Burning-Glass Labor/Insight™
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3) Second Stage Engineering Program Expansion

Program second Stage Program Expansion Opportunities Inc!
Expansion Industrial and S P " s

Calartinn : - yvmarntal E imaar
Jele\.-l.lull - i ' LGl 1 ;

Second stage program expansion opportunities serve to grow the overall breadth of
engineering undergraduate program offerings at California State University-San
Marcos. Second stage program expansion opportunities do not overlap with existing
program offerings, but display high rates of projected employment growth and low or
moderate market saturation. Second stage program expansion opportunities do not
do not align with California State University-San Marcas’ current course otferings and
will require additional time to hire new faculty members and develop courses. After
successful development of immediate and first stage expansion opportunities, the
University will offer a broader catalog of engineering coursework and expertise. Local
community colleges may also begin preparing students for more engineering-related
bachelor’s degrees after demonstrated engineering program success.

Second Stage Undergraduate Engineering Program Expansion
Opportunities for California State University-San Marcos

Number Number of Number of Job Projected Number
of Job Competitor Postings per Relevant Job | Relevant

Postings | Bachelor's Relevant Degree | Growth 2012 | Existing
Degree Completions to 2022 Courses
Completions

Industrial and 602 201 3.0 8.5% 7
Systems

Engineering

Civil Engineering 1,160 1,994 0.6 18.3% 8
Environmental 227 192 1.2 24.7% 8

Engineering

Employers request manufacturing skills such as manufacturing processes and
manufacturing engineering. Industrial engineers must also demonstrate process
improvement skills, including experience with methodologies such as Lean Six Sigma.
Manufacturers and technology distributors most often sought industrial engineering
professionals.
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Top Skills for Industrial Engineering Professionals
November 2014-October 2015, Bachelor’s Degree Required, Local Data®

n= 878 job postings, 6 unspecified postings

Industrial Engineering 878
Computer Aided Drafting/Design (CAD) 196
Mechanical Engineering 180
Manufacturing Processes [N 177
Process Improvement [ 165
Manufacturing Engineer | 151
Six Sigma I 149
Lean Manufacturing _ 130
Electrical Engineering 109
Validation 104
Mathematics 100
Process Control [l 92
Inspection 90
Lean Six Sigma [ 89
Machining I 88
Logistics 87
Medical Device 85
Scheduling 83
Procurement 80 B  Manufacturing or process skill
SAP 80
0 200 400 600 800 1,000

Number of Job Postings

Top Employers Seeking Professionals with Industrial Engineering

Skills

November 2014-October 2015, Bachelor’s Degree Required, Local Data®®

n=878 job postings, 234 unspecified postings

Johnson & Johnson 30
Pricewaterhousecoopers 16
Cymer Incorporated 14
Ingram Micro 11
United Technologies Corporation 11
Edwards Lifesciences 10
Disney 9
Naval Sea Systems Command
Northrop Grumman
The Boeing Company ‘
Oakley Incorporated 1
0 5 1‘O 1'5 20 2(5 ”307 V 7 3‘5
Number of Job Postings
65) Burning-Glass Labor/Insight ™.
66) Burning-Glass Labor/Insight™
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Environmental

Engineering Science Competencies

Environmental Engineers Must Display a Wide Range of

Employers expect environmental engineers to demonstrate skills in hard sciences
such as chemistry, geology, and biology. Environmental engineers must also possess
skills in compliance topics such as permitting.

Multidisciplinary architecture, science, and construction consultants most often seek
environmental engineers. Employers seeking the most environmental engineers
include Kleinfelder Incorporated, Brown and Caldwell, and URS Corporation.

Top Skills for Environmental Engineering Professionals

November 2014-October 2015, Bachelor’s Degree Required, Local Data®

n= 406 job postings, 0 unspecified postings

Environmental Engineering

Permitting [ °4

Civil Engineering

88

Professional Engineer I 82
Chemistry | I 31
Environmental Science I_ 81
Geology I_ 78

Business Development I 76
AutoCAD 71

Technical Writing / Editing 59
Environmental Health and Safety I 58
Water Quality 58

Environmental Compliance | 58
Hazardous Waste 56

Inspection .- 55

Legal Compliance | 53

Biology I 51
Air Quality Control 50
Engineer in Training 49
Chemical Engineering . 48
Wastewater Treatment 48
Scheduling . 48
Concise 43
0
67) Burning-Glass Labor/Insight™.
116
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Top Employers Seeking Professionals with Environmental

Engineering Skills

November 2014-October 2015, Bachelor’s Degree Required, Local Data®®

n=406 job postings, 59 unspecified postings

Kleinfelder Incorporated

Brown And Caldwell

URS Corporation

Riverside County Regional Medical Center
AECOM Technology Corporation
Cdm Smith Inc

Ch2m Hill

Triton Incorporated

Tetra Technical

City Of San Diego

Rust Constructors Incorporated

Michael Baker International

Civil
Engineering

17
17
15
14
11
10
9
8
8
7
7
7
10 15

Number of Job Postings

Civil Engineering Roles Most Often Seek Design and
Business Competencies

In comparison to other engineering roles, civil engineers must more often

demonstrate skills in design and business. Common design skills specify familiarity
with AutoCAD products as well as more general design skills. Requested business

skills include construction management, business development, and contract

preparation and management.

20

Major employers include engineering consuiting firms. The Riverside County Regional
Medical Center also sought high numbers of professionals with civil engineering skills.

The medical center sought civil engineering professionals for engineering technician,

environmental planner, and transportation planner roles, among others.

68) Burning-Glass Labor/Insight™,
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Top Skills for Civil Engineering Professionals
November 2014-October 2015, Bachelor’s Degree Required, Local Data®

n=1,732 job postings, 6 unspecified postings

Civil Engineering 1,732

AutoCAD I 520
Construction Management ._ 366
Professional Engineer . 278
Civil 30 [ 261
Engineer in Training ! 252
Inspection I 235
Scheduling 218
Business Development I- 216
Engineering Design I- 189
Microstation 187
Design and Construction '- 178
Hydrology I 172
Computer Aided Drafting/Design (CAD) [ 168
Estimating . 155
Contract Management .- 143
Surveys 129
Permitting . 129
Contract Preparation '- 128
Mathematics I 116 5 Design skill
Mentoring [l 108 i Business skill
Business Administration [l 105
0 500 1,000 1,500 2,000

Number of Job Postings

69) Burning-Glass Labor/Insight™
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Top Employers Seeking Professionals with Civil Engineering Skills
November 2014-October 2015, Bachelor’s Degree Required, Local Data”’

n=1,732 job postings, 451 unspecified postings

Riverside County Regional Medical Center

Michael Baker International
Granite Construction Incorporated

City Of San Diego .
Kleinfelder Incorporated

Ty Lin International

David Evans And Associates

Rick Engineering Company
Parsons Brinckerhoff

Albert Webb Associates .
Ch2m Hill

City Of Newport Beach
Kimley-Horn and Associates
AECOM Technology Corporation
Otay Water District

Hntb

Greenberg Farrow '

Asi Constructors, Inc
Brown And Caldwell
Ch2M

Orange County

70) Burning-Glass Labor/Insight™
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Appendices




Appendix A: Unsupported Engineering Programs

Initial Analysis

The Forum excluded engineering specialties from its recommendations due to:
« Low employer demand,
» Low projected job growth,

o Limited compatibility with current course offerings at California State
University-San Marcos, or

For instance, the Forum does not recommend the University open a program in
marine engineering and naval architecture despite a 144 percent increase in local
employer demand for marine engineers. Local employers only posted 14 jobs in
marine engineering and naval architecture last year, and marine engineering requires
a high level of technical expertise incompatible with current course offerings with
California State University-San Marcos. The Forum excluded other highly specified
and technical engineering specialties (e.g., petroleum engineering, nuclear
engineering) due to low overall employer demand and a lack of relevant existing
courses.

Computer engineering and aerospace engineering originally appeared on this list;
however, local employers’ anecdotal demand, and those programs’ overlap with
recommended programs in electrical and mechanical engineering provided
opportunities to serve local needs with relatively little additional investment.

Undergraduate Engineering Program Opportunities to Avoid

Degree Number | Number of Number of Job Projected Number Number of
of Job Competitor Postings per Relevant Job Relevant | Relevant
Postings | Bachelor's Relevant Degree | Growth 2012 | Existing | Associate’s
Degree Completions to 2022 Courses Degree
Completions Programs
Materials 104 93 1 3.7% 7 0
Engineering
Chemical 233 657 0.4 21.7% 9 0
Engineering
Marine 14 0 Undefined Unavailable 7 0
Engineering and (divided by zero)
Naval

Architecture

Biomedical 12 847 0 42.6% 10 3
Engineering

Agricultural 0 24 0 Unavailable 8 0
Engineering

Petroleum 7 0 Undefined 13.0% 3 0
Engineering (divided by zero)

Nuclear 5 13 0.4 20.0% 6 0
Engineering

Mining 0 0 Undefined Unavailable 7 0
Engineering (divided by zero)
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Appendix B: Engineering Program Supply Costs

Costs identified via manufacturer catalogs, third-party vendor offerings, and the EAB

Cohort Price Pulse performance technology.

Software Engineering Supply Costs

fe— =

LINUX or UNIX server

Projector
Speakers

Field programmable gate array (FPGA)
development boards

Signal and function generator

Electrical Engineering Supply Costs
Expect one item per lab station minimum

$1,487 for Symantec NetBackup Enterprise
Client 7.5 UNIX 1 Server

$634 for a Sanyo Projector
$50 for C2G In-Ceiling Three-Way Speakers
$75 for Mojo V3 FPGA Development Board

$599 for 10Mhz function generator

e ——— — o ——————

Multimeters
- Rigol DM3058 Digital Multimeter
« Tektronix, DM502

Power Supply

. Lab Volt 1224 AC/DUAL DC

« Agilent (Hewlett Packard) 6200B Power
Supply

« Mastech HY3000-HY5000 DC Power
Supply

Dual Power Supply

o PSS503A Tektronix

Function Generator
« Tektronix FG 502 , 11MHz

« Rigol DG1000 series Dual-Channel
Function/Arbitrary Waveform Generator

Oscilloscope
« HP54600B Oscilloscope

» Tektronix 2225 Oscilloscope

122

$695
($1,140 for the 2000 Model)

$611

$65 used (manufacturer notes product is
obsolete)

$90 for the HY3003D model

$119

$110
$425 for the DG1022 model

($3,350 for the DSOX3012A Oscilloscope,
identified as replacement for obsolete
product)

$235 used; $1,010 for the TDS2001C model
new

eah.com



Mechanical Engineering Supply Costs

Item | Cost

Dynamometer $1,251 for the Dillon AP Mechanical
Dynamometer

Thermocouple amplifier $12 for an Analog Output K-Type
Thermocouple Amplifier - ADB495 Breakout

Linear amplifier $1,430 for the Ameritron AL-80B

Linear shaker $398 for a SK-L180-E Analog Linear Shaker
$696 for a SK-L180-Pro Digital LCD Linear
Shaker

Accelerometer $365 for an accelerometer with 10MV/G output

Displacement transducer $650 for a displacement transducer with 4-20
mA output and 15mm (0.5") range

Digital oscilloscope 43,350 for the DSOX3012A Oscilloscope

3D printer $6,174 for a Makerbot Replicator Z18 model

$85,300 reported for a Stratasys, Inc. model
Computer Numerical Control (CNC)

Machines - $80,000

- lathe, Haas ST-10Y with Y-axis . $1,275 for a Model 2000/2010 Deluxe 8-

« Mill, or manual lay mill Direction CNC-Ready Mill

« Laser cutter - $5,495 for the FSL P-Series Laser Engraver /

Laser Cutter CNC PRO 20x12
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Software Programs

Prograrm

Adobe Reader DC
Altium 15.0

CAD and CAM prograims
- CREO

« SURFCAM

« SOLIDWORKS

« Autodesk

Cadence

Eclipse IDE
Firefox ESR

Java Web Start
Eclipse

Cypress

LaTex

Lightning Analysts
MathSoft Apps

MATLAB
« Simulink 2015a

McAfee 8.8
Microsoft Developer Network

Microsoft Office
» Visio and Project

Microsoft Visual Studio
MobaXterm

ModelSim SE

National Instruments LabVIEW
Oracle

Simulink

Tex

TI Code Composer Studio
Visual Studio .NET 2013
VMWare

Xen

Xilinx ISE Design Suite

Kterm to es-sun-00
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Identified

Feeder = Miramar College
Institutions

Mira Costa College

« Mount San Jacinto College

Palomar College

Articulation University of San Diego and San Diego Miramar College
Ag reement Articulation Agreement 2011-2013, Mechanical Engineering
Example o . ———
Lower division preparation for the major
CHEM 151/151L CHEM 200/200L
COMM 203 SPEE 103
ECON 101 ECON 120 or ECON 121
ELEC 201 No comparable course
ENGR 101 No comparable course
ENGR 102 No comparable course
ENGR 121 CISC 205 or CISC 190 or CISC 192
ISyE 220 or ECON 101 ECON 120 or ECON 121 (EE or ME majors
only, not ISYE majors)
MATH 150 MATH 150
MATH 151 MATH 151
MATH 250 MATH 252
MATH 310* MATH 255
MENG 210 No comparable course
MENG 260 No comparable course
PHIL 102 PHIL 100
PHYS 270 PHYS 195
PHYS 271 PHYS 196

*Transfer work completed for 300-level courses at USD are granted content credit only and are not
granted upper division credit; depending on other transfer coursework this upper division credit may
need to be made up with upper division electives
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High School
Student
Population

Health Sciences and Technology

Biological and Physical Sciences

Social Sciences and Law

Business

Engineering

Visual and Performing Arts

Health Administration and Assisting

Education

Communications

Computer Science and Mathematics
Communication, Family, and Personal Services
English and Foreign Languages

Architecture

Engineering Technology and Drafting
Agriculture and Natural Resource Conservation
Philosophy, Religion, and Theology

Area, Ethnic and Multidisciplinary Studies

Repair, Production, and Construction

71) American College Testing (ACT).
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High School Student Intended College Majors
2013, ACT-Tested High School Graduating Class’*

. 23.5%
18.1%
7.9%
- 13.9%
. 10.0%
12.9%
11.4%
7 12.7%
| 9.3%
11.4%
NE R o s Sy ~ 8.5%
6.9%
. 4.1%
4.7%
| 6.4%
3.6%
2.6%
3.3%
. 3.0%
3.2%
| 3.9%
2.1%
1.5%
L 1.9%
| 1.5%
: 1.7%
| 1.9%
1.5%
2.1%
1.2%
0.6%
0.5%
0.2% = National Data
0.3%
1.6% California Data
0.2%
5% 10% 15% 20% 25%
Percent of Students that Intend to Declare Each Major
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Percent of Students that Declare in their Intended College Major
2013, ACT-Tested High School Graduating Class”?

) . 50.4%
Agriculture and Natural Resource Conservation 69.7%
) ) 62.8%
Engineering 67.9%

| }
. . SRR e SeeC) 53.7%
Visual and Performing Arts | : 64.4%
0,
Biologicat and Physical Sciences NNEEEENINSINESNE— S2.6%o

Business T e ’ ;
0,
Social Sciences and Law TR, 45.4%

HedTmSciencestanabieenmaToo) — 63.7%

| _ 57.8%
S 50.4%
Communications l— o - - I“I | ' 51.9%

Computer Science and Mathematics _ 51.8%

LEes . 49.5%
- | ERAETRRIE NS 44.1%
English and Foreign Languages ~ : - " 49.2%

- ) A 44.4%
Communication, Family, and Personal Services 32.8%

Architecture — 24-5‘;:) -
Philosophy, Religion, and Theology H4::-90/0

Area, Ethnic and Multidisciplinary Studies _ S

on TR 49.9%
Education 22.3%

A . ) 57.4%
Repair, Production, and Construction 22.2%
. ) ) — 15.5% ¥ National Data
Engineering Technology and Drafting | 3.8%
California Data
- ) — 7.1%
Health Administration and Assisting 2.9% _
0% 20% 40% 60% 80%

Percent of Students that Declare in Intended Major

72) American College Testing (ACT).
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Average SAT Reading Scores
2013 to 2014, Local School District Data”> 7*

Irvine Unified
San Dieguito Union High
Laguna Beach Unified
Poway Unified
l.akeside Union Flementary
Dehesa Elementary
Coronado Unified
Carisbad Unified
Capistrano Unified
Saddleback Valley Unified
Julian Union Elementary
Los Alamitos Unified
Julian Union High
Fullerton Joint Union High
Placentia-Yorba Linda Unified
Brea-Olinda Unified
Spencer Valley Elementary
Menifee Union Elementary
Tustin Unified
Huntington Beach Union High
Ramona City Unified
Orange Unified
Temecula Valley Unified
Newport-Mesa Unified
San Marcos Unified

73) California Department of Education.
74) CollegeBoard.
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Average SAT Reading Score
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Orange County
Riverside County

San Diego County

Average California SAT
Score

Average California SAT
Score for Intended
Engineering Majors

700 800
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Civilian Veteran Number of Civilian Veterans Age 18 or Older

Population 2009 to 2013, Southern Orange County, Southern Riverside County, and Northern
San Diego County Data”

92592 I 50,259
92562 | 44,040

92056 N 40,073

92027 | 39,991

92057 I 39,399

92129 I 39,005

92024 | 38,644

92563 I 38,133

92128 I 33,017

92026 I 37,77

92028 .— 36,583

92064 I 36,436

92084 N 35,404

92025 I 34,788

92069 I 34,452

92530 N 33,626

92130 N 33,611

92078 I 33,219

92009 I 31,356

92054 I 30,431

92127 I 25,174

92065 MENEEEEEEGENEEE 27,501 W Riverside County
92501 N 27,204
92672 I 27,114
92083 I 27,039

= 10,000 20,000 30,000 40,000 50,000 60,000

B San Diego County

Number of Civilian Veterans

75) U.S. Census Bureau: American Community Survey.
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Proportion of Veterans among the Civilian Population Age 18 or Older

2009 to 2013; Southern Orange County, Southern Riverside County, and Northern
San Dicgo County Data’”®

92001 e  25.5 %
92536 N 15.7%
92058 ;m 15.7%
92086 | 15.4%
92036 | 14.6%
92057 S 13.7%
92056 N 13 .6%
92004 G 13.3%
92028 S 13.1%
92003 HEEEEEEE 13.0%

92128 I 12.7%

92064 |GGG 12.7%

92014 I 11.4%

92065 GG 11.3%

92029 |G 11.3%

92592 N 11.3%

92562 N 11.1%

92067 TN 11.0%

92010 I 10.5%

92595 G 105 B Orange County
92008 I 10.6%
92563 G 102 W Riverside County

92054 |G 10.1%
92629 I ©.9%
92070 | 9.9%

0% 5% 10% 15% 20% 25% 30%

# San Diego County

Prapartion of Veterans amang Civilian Population

76) U.S. Census Bureau: American Community Survey.
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Number of Civilian Veterans Age 25 or Older with a High School
Diploma, Some College Experience, or an Associate’s Degree

2009 to 2013; Southern Orange County, Southern Riverside County, and Northern
San Diego County Data””

92592 | 3,737
92057 REEETSEESSTEEETSESSESR T eeeEe 3,545
92056 | TS Y S N T ST BT 3,274

92562 I 2,708

92028 I 2,619

92563 I 2,55 1
92064 I 2,424
92058 I 2,225
92026 NN 2,045

92027 N 2,033

92128 N 2,023

92065 N 1,995

92129 N 1,955

92054 I 1,594

92591 G 1,786

92530 G 1,695

92595 |G 1,652

92034 |GGG 1,638

Orange Count
92078 I 1,608 u E Y

92069 NN 1,501 B Riverside County
92083 HINNNENINNINNN———— 1,473
92024 I 1,446 B San Diego County

92025 I 1,384
92008 NGNS 1,311
92672 N 1,091

= 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000

Number of Veterans with a High School Diploma, Some College Experience, or an Associate’s Degree

77) U.S. Census Bureau: American Community Survey.
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Appendix E: Definitions

“Local data” refers to the counties in the California State University-San Marcos
service area (i.e., Orange, Riverside, and San Diego). The Forum used the Burning
Glass Labor/Insight™ tool to identify engineering occupations with high employer
demand and growth in demand over time.

The Forum compiled data sources into tables ranking program opportunities. Each
data source corresponds with a column in the table:

©2015 The Advisory Board Company

Degree: prospective engineering specialization for program development at
California State University-San Marcos.

Number of Job Postings: the number of local job postings for the relevant
occupation according to Burning Glass Labor/InsightTM. High demand refers to
occupations with more than the median of 233 job postings.

Number of Competitor Bachelor’s Degree Completions: the humber of engineering
bachelor’s degree completions at California institutions according to the
Integrated Postsecondary Education Data System. The Forum calculated totals at
the state rather than the county level provide a basis for relative comparison of
the popularity of various engineering degrees.

Number of Job Postings per Relevant Degree Completions: the number of job
postings divided by the number of competitor bachelor’s degree completions. This
ratio identifies potential market saturation for academic institutions. Past
Education Advisory Board research suggests that employers post one job for
every two job seekers. Degree programs with average market saturation usually
possess a ratio of approximately 0.5.

Projected California Job Growth 2012 to 2022: long term occupation growth rates
from the Bureau of Labor Statistics. High growth occupations possess projected
growth rates higher than the national average of 11 percent for all occupations.

Number Relevant Existing Courses: the number of courses currently offered by
the College of Science and Mathematics at California State University-San Marcos
that correspond with the curriculum of a relevant program at another institution.
Most degree program curricula include support courses such as “Calculus I”
through “Calculus III” and “General Chemistry.”

Number of Relevant Associate’s Degree Programs: the number of associate’s-level
engineering and engineering technician programs at San Diego County
community colleges according to the Integrated Postsecondary Education Data
System. Community colleges in San Diego County include institutions identified
by the member and other institutions that offer relevant programs. The Forum
included technology/technician degrees to account for institutions that do not
offer engineering degrees at the associate’s level.
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