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II.

Mission Statements

Washington State University

Vision

Washington State University will be one of the nation’s leading land-grant universities, preeminent in
research and discovery, teaching, and engagement.

Mission

Washington State University is a public research university committed to its land-grant heritage and
tradition of service to society. Qur mission is threefold:
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To advance knowledge through creative research, innovation, and creativity across a wide
range of academic disciplines.

To extend knowledge through innovative educational programs in which students and
emerging scholars are mentored to realize their highest potential and assume roles of
leadership. responsibility, and service to society.

To apply knowledge through local and global engagement that will improve quality of life
and enhance the economy of the state, nation, and world.

Voiland College of Engineering and Architecture

As a core college in a Research University with Very High research activity®, as well as a land grant
university, our mission is threefold:

To conduct fundamental and applied disciplinary and cross-cutting research that leads to new
knowledge, transformative technology and innovative designs.

To educate and prepare students through state-of-the-art programs, preparing them for
professional careers and leadership in engineering and design professions.

To engage people, industry and communities to improve quality of life and enhance economic
development.

* According to the latest Carnegie Classifications

WSU Vancouver Campus

As a public, land grant and research institution of distinction, Washington State University enhances
the intellectual, creative, and practical abilities of the individuals, institutions and communities it
serves by fostering learning and inquiry in all forms.
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WSU Vancouver is an engaged research university committed to increasing access to higher
education in Southwest Washington. The university is dedicated to offering world-class
undergraduate and graduate degrees via student-centered, relevant education: advancing knowledge
and creativity; and engaging with the community.

School of Engineering and Computer Science (WSU Vancouver)

The mission of the School of ENCS is to provide high-quality education that prepares graduates for
success in professional practice and advanced studies. The School provides this education through
small-size undergraduate and graduate programs that allow close interaction between faculty and
students. Additionally. the School's mission includes performance of applied as well as fundamental
research through engagement with area industry and the pursuit of scholarly activities by its faculty.

Describe how this proposed program will complement or reflect these missions

WSU is a land grant university with a mission to provide access to higher education. Currently, there
is no MS-EE degree available in Southwest Washington. Offering this program at WSU Vancouver
will provide access to place-bound students in this comner of the state and will help fulfill the
university and the campus missions. Recently, the university completed a 120-day study of its
research enterprise. The study resulted in the identification of five “Grand Challenge” research
themes. These themes will provide focus in university efforts to communicate research strengths and
will serve as a basis for prioritization of major university research investment. The proposed MS-EE
program at WSU Vancouver is directly related to the Improving Quality of Life through Smart
Syszems grand challenge’.

Part of WSU Vancouver’s mission is to offer “relevant education; advancing knowledge and
creativity; and engaging with the community.” WSU Vancouver is located in a high tech industrial
region where there is demand for well-educated technical workforce for not just production but also
for advancing the existing technology through research and development. The proposed MS-EE
degree program is relevant education for the students and industry in this region. The graduate
education, research skills gained from this program and the research collaboration opportunities will
help with advancing knowledge and creativity. WSU Vancouver is well known for being engaged in
its community. Similarly, the School of ENCS is engaged in the regional industrial community
through student capstone projects, research collaborations and internships. Offering the proposed
MS-EE degree program will help expand opportunities to further engage with the community,
especially with the high tech industry.

The School of ENCS mission includes providing “high-quality education that prepares graduates for
success in professional practice and advanced studies.” Additionally, the School's mission includes
“performance of applied as well as fundamental research through engagement with area industry and
the pursuit of scholarly activities by its faculty.” The proposed new MS-EE degree will expand our
ability to continue to fulfill the School mission.

! «Advancing Research, Innovation, and Creativity: 120-day Study of the WSU Research Enterprise™, WSU Office of
Research. June 2015.
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II1.

The College mission 1s to “conduct fundamental and applied disciplinary and cross-cutting research”,
to “educate and prepare students through state-of-the-art programs™ and to “engage people, industry
and communities to improve quality of life and enhance economic development”. The proposed new
MS-EE degree will expand our ability to continue to fulfill the College mission. Additionally, the
College strategic plan identifies four emerging areas of preeminence including Smart Systems”. The
proposed program aligns with the thematic goals for the college through its Lab-on-Chip theme for its
curriculum and its potential future collaborations with regional mdustry.

Program Description

The School of ENCS at WSU Vancouver has unique opportunities due to the location of the campus

in the so called “Silicon Forest” high tech industry cluster and also due to specialized laboratory
facilities 1n its new building.

The Portland/Vancouver metro area 1s home for some of the largest semiconductor manufacturers in
the world such as Intel, SEHAmerica, WaferTech, TriQuint. Sharp microelectronics and Linear
Technologies. These companies have needs to hire well-qualified local talent in electrical
engineering. Along with manufacturing, they are engaged in R&D for improvement of their existing
production and for future product development.

The School of ENCS is located in a new building with state-of-the-art laboratories. Among them are
two unique laboratories: (1) Class-100 clean room, and (2) Radio frequency (RF) laboratories. The
clean room is a well-equipped extremely clean laboratory with three separate bavs to enable
fabrication of advanced micro- and nano-scale electronic devices. It 1s unique due to 1ts Class-100
classification since clean rooms at this high-level classification are rare at universities. The RF
laboratory consists of two adjacent rooms, one dedicated to teaching, the other to research. Both
rooms are completely encapsulated in copper mesh embedded inside the walls, ceiling and floor
during construction to create a Faraday cage. This enables complete isolation of wireless signals
from entering or exiting the labs, hence, providing an ideal environment for research on wireless
devices and electromagnetics. This facility is unique since it is rare to find an entire laboratory in a
Faraday cage at a university setting.

To capitalize on these unique opportunities, the proposed MS-EE program will have a Lab-on-Chip
(LoC) theme (Figure 1). This is a term used to refer to a single millimeter size silicon chip that
integrates several laboratory functions. The LoCs combine miniaturized sensing and actuating
systems, radio-frequency functions, embedded control, and microfluidics with an integrated electric
power system. Sample devices include disposable electrophoresis chip to monitor lithium 1n blood or
sodium in urine, nanowire device for early cancer detection, HIV rapid test and other point-of-care
devices.

The LoC theme seamlessly integrates distinct electrical engineering sub-fields such as digital
systems, micro/nano electronics, sensors, power systems, and applied electromagnetics (RT devices).
It can also be sub-divided into distinct research areas such as materials and processing for harsh

> VCEA Strategic Plan, 2015-2020, http://veea.wsu.edu/faculty-staff/strategic-plan/ . (accessed August 2015).
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environments; development of physical, chemical, and biological sensors and actuators; design and
development of miniaturized and implantable antennas; RF transceivers; digital systems and signal
processing; embedded systems; power quality and power management circuits; power signal
integrity, and microfabrication.

The degree does not just focus on LoC. Except for the ECE 501 course (more details on the course in
the Curriculum Section), all other new ECE graduate courses are in-depth and advanced coverage of
the specific topics addressed by each course. As such, they are typical ECE graduate courses found
also at other institutions.

We want to use the LoC “theme” of the program as a unifying platform to make connections between
the courses. We will accomplish this by using the LoC devices as an “application” of some of the
topics covered in each course. For example, the ECE 543 course is all about contemporary methods
used in functional verification of complex integrated circuits. As such, the course does not have
much to do specifically with LoC. Yet, by using LoC devices and circuits as some of the examples in
this course, the connection to the programmatic theme will be made while applying the general
theory and tools learned in the class.

The theme also creates potential synergy between the electrical and mechanical engineering faculty
of the ENCS since the existing microfluidic systems research in the mechanical engineering program
complements the LoC theme in electrical engineering. The theme also has a potential to create
synergies with faculty in biological and biomedical sciences on our campus and throughout the WSU
system. The upcoming medical school development will also create research collaboration
potentials.

ECE 543
C5518
CS 566
ECE 414
ECE 424

Digital
Systems

ECE 533 ECE 537
ECE 425 ECE 586
ECE 471 Applied | . Mech 509
Eloctro- chro/na‘no Mech 538
electronics Mech 550

ECE 496

Power
Systems

ECE 569
ECE411
ECE461
ECE 462

Figure 1. Lab-On-Chip (LoC) theme integrates distinct electrical engineering sub-fields. For course details
please refer to the Curriculum Section.



IV.

Students who are interested specifically in the Lab-on-Chip area can design their program of study to
include ECE 501 and a course from different “petals of the flower” in Figure 1 with the help of their
advisors. This will give them a broad exposure to the various sub-fields involved in the LoC. A
sample program of study for LoC has been provided in Table 8 later in the Curriculum Section.

The program of study can also be designed to focus on a specific sub-field. such as micro/mano
electronics, by taking classes mostly from one of the petals of the flower. It is not possible to
complete the entire program of study by taking classes just from one petal since there are not enough
ECE courses for this at this time. But it is possible to create a focus by selecting the graduate ECE,
non-ECE courses and complementing them with 400-level courses. Sample programs of study for
non-LoC have been provided in Table 8 later in the Curriculum Section.

The proposed MS-EE degree will have thesis and non-thesis options as explained later in the
Curriculum Section. The thesis option requires at least 21 hours of graded coursework beyond the
Bachelor of Science degree and 9 hours minimum of 700-level credits. The non-thesis option
requires at least 27 hours of graded coursework beyond the Bachelor of Science degree and 5 hours
minimum of 702-level credits.

In addition to the industry interests (such as Intel Corp.’, CID*, Micronics®, Grace®), several funding
agencles including the National Science Foundation (NSF), Defense Advanced Research Projects
Agency (DARPA), National Institutes of Health (NIH). Office of Naval research (ONR) have many
active solicitations for research funding for Lab-On-Chip. These opportunities will give the program
faculty and collaborators great chance to obtain external funding to support graduate students and to
increase interest in the program among prospective students. For example, our faculty already have
active federal grants related to the theme of LoC. But they are hard-pressed to recruit graduate
students for the research due to the lack of the MS-EE program.

State Need and Student Demand for the Program

State Need

In a technology driven world, the need for those who not only understand, but can also advance the
existing technology is high, as businesses of all types depend upon technology to get things done.
According to a Forbes article’, electrical engineering ranks No. 3 best Master’s degrees for jobs, with
mid-career median pay of $110.000 (Table 1). Forbes® study aimed to determine which master’s
degrees would provide the best long-term opportunities, based on salary and employment outlook. It
examined data from Payscale.com. which has real-time salary data from its 35 million profiles, and
analyzed the Bureau of Labor Statistics’ employment projection data to see how fast employment

* “Intel Uncorks New Kind of Smart Chip”, Hillsboro, OR, April 2014, hitp://iq.intel.com/intel-uncorks-new-kind-of-
smart-chip/?wapkw=lab+on+chip , (accessed August 2015).

'f CID Biosciences, Inc., Vancouver, WA, http://www.cid-inc.com . {accessed August 2015).

* Micronies, Inc., Redmond, WA, http://mww.micronics.net , (accessed August 2015).

§ Grace Bio-Labs, Bend, OR, http:/farww.gracebio.com/home . (accessed August 2015).

" “The Best and Worst Master's Degrees for Jobs™ published on 6/08/2012,
http:/iwaw.forbes.com/sitesacquelynsmith/2012/06/08/the-best-and-worst-masters-degrees-for-jobs-2/ , (accessed July
2015).
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was expected to increase between 2010 and 2020 m popular jobs held by people with each degree.
The following table shows the top 5 degrees.

Table 1. Best master’s degrees for jobs.

Rank | Bestmaster’s degree for jobs | Mid-career Projected employvment increase for common jobs
median pay associated with the degree

1 Physician Assistant Studies $97.000 30%

2 Computer Science $109.000 22.3%

3 Electrical Engineering $110,000 17.7%

4 Mathematics $91.500 24.7%

5 Information Svstems $95,300 23.3%

According to the U.S. Department of Labor®, 306,100 electrical and electronics engineers were
employed in the U.S. in 2012, with an average annual wage of $89,630: and 83,300 computer
hardware engineers (subfield of electrical engineering) were employed with an average annual wage
of $100,920. The national demand for electrical engineers is expected to grow 4% annually from
2012 to 2022, and national demand for computer hardware engineers is expected to grow 7% during
the same period. In 2012, the State of Washington employed 5,820 electrical engineers with an
average annual wage of $98,270. This represents 1.62% of total employment in the state.

Technology-based industries are a leading force in the development of the Washington economy.
These industries have grown rapidly in Washington over the last several decades from 96,000 in 1974
to 408,286 jobs 1 2013. Technology-based employment quadrupled while emplovment in other
industries doubled over this same time period.

Table 2. Industries employing electrical engineers.

Employment Percentof | Hourly mean @ Annual mean
Industry 1 industry wage  wage (2)
= employment | g
Architectural, Engineering, and Related Services 41,250 3.03 I $45.64 7 $94,930
Electric Power Generation, Transmission and ;
bistibation 17,520 4.50 $43.21 : $89,88C
Semiconductor and Other Electronic Component I :
Manufacturing, 13,070 3.51 | $51.78 | $107,700
Navigational, Measuring, Electromedical, and ; :
Controt Instruments Manufacturing 12,150 3.14 $46.66 I $97,050
Scientific Research and Development Services | 10,280 1.62 ! $51.57 : $107,270

Technology-based industries have an average of 41% of their workforce in computer science, and

- . N . - . - - - G
engineering occupations. compared to only 3% in other industries in the Washington economy”.
According to the Bureau of Labor Statistics, electrical engineers are highly emploved by the

$ U.S. Department of Labor, “Occupational Qutlook Handbook, Electrical and Electronics Engineers,”
http:/fwww.bls.gov/ooh/architecture-and-engineering/electrical-and-electronics-engineers.htm , (accessed July 2013).

® William Bevers, “The Economic Impact of Technology-based Industries in Washington State — A Report Prepared for
the Technology Alliance,” Seattle, WA, 2013.
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industries'® listed in Table 2. And among these industries. the highest concentrations of employment
are given m Table 3.

Table 3. Industries with the highest concentration of electrical engineers.

Employment P.ement of Hourly mean | Annual mean
Industry 5] industry wage wage (2)
g empioyment el
Electric Power Ger?era'tloq Transmission and 17.520 4.50 $43.21 $89,880
Distribution
Electrical Equipment Manufacturing S,310 3.68 I $40.56 $84,370
Communications Equipment Manufacturing 3,350 3.63 $46.72 $97,17C
Semiconductor and Other Electronic Compenent -
Manufacturing 13,070 3.51 $51.78 $107,700
Navigational, Measuring, Electromedical, and '
Control Instruments Manufacturing 12,160 3.4 : $46.66 $97.050

The geographic data by state shows that Washington State has a higher concentration of jobs and
location quotients in electrical engineers -- employment in electrical engineers: 5690: location
quotient: 1.56; employment per 1000: 1.96. Seattle-Bellevue-Everett, WA is listed among the top 10
Metropolitan areas with the highest employment level in electrical engineers (Table 4).

While technologyv-based industries employ more than 460.000 people in Washington, there are
broader impacts on our economy beyond direct employmentg. These larger “multiplier” effects occur
as a result of businesses within these industries selling their goods and services outside the state,
making intermediate purchases within the state, and providing payments to emplovees in the form of
wages and other labor income, a large portion of which is spent on other goods and services within
the state economy (Table 3).

Table 4. Top ten metropolitan areas with highest employment level in electrical engineers.

Employment . i
. Employment Location | Hourly mean | Annual mean
Metropolitan area @ per S!;%L;sand quotient (8) wage wage (2)
San Jose-Sunnyvale:Sant Clara, 5,940 6.10 473 361.65 128,220
3°5‘°”'g‘é”c;$z‘;ii—f§§?—°’! MA 4,990 2.78 2.15 $50.23 £104,480
M%%%ﬁti?éﬁf{f:daﬁe‘ 4,710 1.16 0.50 $53.36 $110,950
Houston-Sugar Land-Baytown, TX 4,250 1.49 116 $52.03 $108,210
San Diego-Carisbad-San Marcos, °'C""f:iad'sa” Marcos, 4,140 3.14 243 $53.45 $111,180
%&M Z 4,130 2.76 2.14 $50.78 $105,620
LI e |
”Z‘:_L‘;";Zg;ﬁgrgim[me‘ ! 3,890 0.72 0.56 $47.29 398,370
Washington-Arlington-Alexandria,
DC-VA-MD-WV Metropolitan 3,730 1.57 1.2t $52.36 $108,900
Division
%ﬁg;{% 3,680 1.64 1.27 $44.24 592,010
Watrep-Troy-Farmington Hills, M1 3,590 : 3.14 2.43 $41.35 $86,080
Metropolitan Division |

% Oceupational Employment and Wages, May 2014, http//www.bls.gov/oes/current/oes17207 L.htm | (accessed July
2015).
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The industrial impacts on regional economies’, as measured by activity, employment, and income
through input-output models are listed in Table 5. Technology-based industries have higher
employment multipliers than other industries in the Washington economy. and have a level of labor
income per job that is more than double the average of other industries in the Washington economy.
Among them, the computer and electronics industry includes computer and peripheral equipment;
communications equipment; audio and video equipment; semiconductors and other electronic
components; navigational, measuring, electro-medical and control instruments, and reproducing
magnetic and optical media (which are all within the realm of the electrical engineering field). These
industries collectively employed nearly 23.000 people and supported 97.430 total jobs in 2013,

Numerous studies demonstrate that technology-based businesses do well in states with (a) Education
systems that stress science and engineering at all levels, resulting in a strong and technologically
sophisticated work force; (b) Dynamic research programs yielding technology commercialization:
and (c) A history of entrepreneurial activity and the financial capacity to support technology startups.
Technology industries generate new companies with products and services that are penetrating
foreign and domestic markets resulting in many high wage jobs and significant wealth. Appropriate
conditions must be created or maintained for these industries to exist in the State. Washington is
mmporting much of 1ts work force for the technology industries. It lags behind most of its peer states
in granting Master’s and Ph.D. degrees in scientific and engineering disciplines'’.

Table 5. Multiplier effect of technology-based industries in WA.

Employment Labor Income % In State % Qut of
Multiplier PerJob  Purchases  State Sales

Manufacturing
Aerospace & Motor Vehicles 271 S104.072 8.0% 97.0%
Computers & Electronics and Electrical
Equipment 2.84 §89,793 19.8% 88.3%
Chemicals & Petroleum Refining 476 $93.644 19.1% 59.6%
Services
Softivare Publishers, Data Processing; and
Computer Systems Design 393 S148.703 - 20.0% - 84:3%
Telecommunications & Other Information
Services 431 $95.516 37.1% 12.5%
Commercial Equipment Merchant
Wholesalers 3.05 $106.,044 17:3% 40:4%%5
Electronic Shopping & Mail-Order Houses 3.09 $107.902 20.1% 15.1%
Scientific Research &Development 273 3106452 182% 67.9%
Architecture & Engineering, Management
Consulting, and Management of Companies
and Enterprises 2.58 $68.482 18.2% 67.5%
Waste Management 3.37 $89.,950 31:6% 85.0%
University & Federal Research 1.99 §57,791 27.0% 94.9%
All Technology-Based Industries 317 $110.145 16.9% T52%
All Washington State Industries 284 §57.654 24.3% 39.8%

Source: William Beyers, “The Economic Impact of Technology-based Industries in Washington State — A Report Prepared for the
Technology Alliance,” Seattle, WA, 2013.

" TechAlliance, “Benchmarking Washington’s Innovation Economy.” A Technology Alliance Report, June 2015,
(accessed July 2013).
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Development of technology-based sectors of the economy is very important to the state of
Washington. In turn these industries depend on higher education and especially the availability of
local degree programs and research partners. While larger companies can import much of their
highly educated talent from other states or countries. smaller and younger companies are especially
dependent upon a strong in-state education system because they cannot afford the recruitment efforts
to import talent and are especially sensitive to frequent turnovers. In addition. these smaller and
vounger companies are especially dependent upon the synergy that can occur when partnering with
local educational and research institutions. Success of smaller and younger companies is critical to
the overall growth of the technology industries and the economy. Lack of local, viable higher
education opportunities in engineering deprives place-bound students of an opportunity to be part of
that success.

In Clark County and southwest Washington there are over 340 technology firms employing in excess
of 8,400 workers. The semiconductor industry, with its epicenter in Clark County is a $9.3 billion
industry that has created 36,000 high paying jobs. This is, however, a highly mobile industry and
active efforts must be expended to sustain and grow it.

The service region of WSU Vancouver is at the SW corner of the state of Washington. Due to the
state border between Washington and Oregon, residents of SW Washington must pay out-of-state
tuition, if they enroll in degree programs on the other side of the Columbia river (state border) in
Oregon. The substantial tuition difference (more than twice) creates a separate higher education
market in SW Washington. In southwest Washington, higher education is less available than
elsewhere 1n the state. Local residents can benefit from the growth of high tech companies only if
they have the skills required to acquire jobs in these companies. The lack of access to higher
education and the existence of this separate market in SW Washington were among the main reasons
why the Legislator established WSU Vancouver in 1989.

There 1s no existing MS-EE program in Southwest Washington. The nearest existing MS-EE
programs are at Portland State University in Oregon. approximately 20 miles south: at Oregon State
University in Corvallis, approximately 100 miles south; at University of Washington in Seattle,
approximately 165 miles north; and at Washington State University in Pullman,. approximately 330
miles east. WSU Vancouver is the only public institution in Clark County. and in the larger
southwest Washington region. that can provide access to graduate programs in high-technology areas.
Availability of the MS-EE program at WSU Vancouver will undoubtedly stimulate research
partnerships with smaller companies in the region and will help with economic development.

In April 2015, we surveyed some regional emplovers. Nine responses were received. 43% indicated
that they “definitely will increase hiring of electrical engineers in the coming vears”, and 43%
indicated that they “probably will increase hiring of electrical engineers in the coming years”.

The semiconductor industry employs about 4,000 people in Clark County, where WSU Vancouver is
located. This industry needs highly trained employees due to the very advanced technologies
mnvolved. As indicated by the support letters in the Appendix. the employers acknowledge the
mmportant role the establishment of the MS-EE degree can play in terms of providing the highly
skilled engineers they need and the potential for collaborative R&D projects with the availability of
graduate level research m electrical engineering. The letters also demonstrate the close relationships
established between the regional industry (specifically the high-tech semiconductor industrv) and the

10



V.

engineering programs at WSU Vancouver. It is expected that these strong relationships will help
foster the growth of the MS-EE program.

As indicated in the letter by the Columbia River Economic Development Council (CREDC), the MS-
EE program will provide an ability to partner with the campus for R&D projects, which will be an
important competitive advantage for the region. This will provide opportunities for economic
development and also enable CREDC to attract more high-tech employers to the region. The
availability of qualified, well-trained workforce is one of the most important factors for a business to
relocate to a new region. The emplover demand is expected to grow as the region continues to grow
its high tech businesses.

Student Demand

In April 2015, we conducted a survey of undergraduate junior and senior students pursuing the BS-
EE degree at WSU Vancouver. Thirty-three responses were received. 81% of respondents indicated
that they “would enroll in an MS-EE program at WSU Vancouver mnstead of another institution”
because they “want to stay in Southwest Washington”. 48% of the respondents agreed that “Getting
an MS-EE at WSU Vancouver will cost less than at another institution™, and 29% listed “specialized
facilities at WSU Vancouver (clean room, RF lab, etc.) as a reason to get their MS-EE at WSU
Vancouver.

We also reached out to the alumni of our BS-EE program with a survey. Thirty-two responses were
recerved. 21% responded that they would be interested in enrolling in an MS-EE program at WSU
Vancouver. 74% would enroll at WSU Vancouver because they “want to stav in Southwest
Washington™.

There are also many high-tech workers in the area who are looking for wavs to advance their
knowledge and skills through graduate work to be more competitive. We receive many inquiries
about the MS-EE program from such prospective graduate students. When the proposed program
matures by 2021, we estimate the market capacity (upper bound) for the MS-EE program to be 1297
potential students, which creates a market size of 141 potential students with unmet needs for this
degree (For details see Market Capacity and Market Size Sections in Workbook 2).

Our electrical engineering faculty have international connections. Drawing upon these connections,

we anticipate to also have international graduate students in the new MS-EE program. This is already
happening m our existing MS-CS and MS-ME programs.

Goals and Objectives, Student Learning Outcomes and Assessment

Goals and Objectives

The goals of the MS-EE graduate program in the School of ENCS are providing high-quality
education that prepares graduates for success i professional practice and advanced studies,
offering small-size graduate programs that allow close interaction between faculty and students,
conducting applied and fundamental research through engagement with area industry, and

11



B.

performing excellent scholarly activities. Based on these goals, the primary objectives are
specifically defined as:

1.

[39)

(3

Offering the best graduate program in Electrical Engineering in the Vancouver/Portland
metropolitan area,

Building regional and national recognition in strategic research areas,
Supporting regional economic development through research partnerships with industry, and

Increasing participation of domestic students.

Graduate Student Learning Outcomes (GLO)

The student learning outcomes for the MS-EE program are to produce graduates who

GLO1:

GLO2:

GLO3:
GLO4:

have depth of knowledge in a particular field or subfield of their discipline so that they
are recognized as experts in that field:

have the ability to formulate and execute a research plan, including generating and analyzing
research results:

are able to communicate effectively through oral presentations and publications;

pursue professional development to meet the challenging demands and increasing
responsibilities of a successful career.

Assessment of Student Learning and Student Achievement

Assessment Tools
The following assessment tools will be used to evaluate student performance:

Instructor Course Assessments — Assessment data for student learning outcomes are
collected in the courses of the graduate program annually.

Annual review - An annual review of graduate students is conducted every spring semester.
This evaluation 1s used to ensure that students are making satisfactory progress towards
completion of the degree both in terms of research and coursework. During the annual review
process, each faculty advisor will meet with his’her students to discuss progress in their
graduate studies. The feedback received from all the students will be collected and evaluated
every two years by the Graduate Studies Committee. If necessary, actions will be taken to
mmprove the quality of our graduate program.

Effectiveness of Research (1st and 2nd year) — Annually tracked through:

o Student presentations - Presentations at conferences are a measure of quality and also
help to increase the visibility of our program and students.

o Student publications - Publications with graduate students as authors or co- authors
are an important measure of the quality of a graduate program.

Thesis/Project evaluation — This evaluation i1s done by the thesis or project committee of a

graduate student at the thesis defense or project presentation. Data are collected annually.



» Advisors final thesis/project evaluation — This evaluation 1s done by the graduate student’s
advisor upon completion of the thesis defense or project presentation. Data are collected
annually.

» Exit survey — The exit survey is provided to the graduate student upon submission of the final
hard copy thesis.

Sample assessment tools are provided in the Appendix.

Table 6. Mapping of assessment tools to student learning cutcomes.

— o L] hed
Assessment tools Graduate Student Learning § g § §
Qutcomes (GLO) of our Programs - 5= S S

data data
Instructor Course Assessments GLOI1.2.3 X X b x
Annual reviews GLO1,2. 4 X X X X
Effectiveness of research GLOZ, 3 X X X
Thesis/project evaluation GLO2Z2, 3 x X X
Advisors final thesis/project evaluation GLO1,2.3 x X
Exit Survey GLO1,2,3,4 X X

Mapping of Assessment to Learning Outcomes and Review Cycle

Table 6 maps student learning outcomes to the assessment tools. All assessment data will be
evaluated every two years by the School faculty. If necessary, actions will be taken to improve the
learning outcomes and the program. Every six years. the relevance of the learning outcomes
themselves will also be reviewed.

All assessment tools use a scale of 1 to 5 (highest). To assure students are achieving the student
learning outcomes, we expect our graduate students to perform at or above the satisfactory level
(targeted score of 3.5 on the scale of 1-5) in meeting the student learning outcomes.

In addition, we expect that our graduate students can become independent thinkers and self-
directed professionals. The proposed MS-EE program aims to provide sufficient understanding of
the central materials and concepts at graduate level in electrical engineering to serve as a basis and a
framework for critical thinking. reading, writing, and research. Furthermore, it aims to provide
some practical understanding of how to function as a professional — for instance, how to be a good
teacher (as a teaching assistant), how to manage a research project. how to present papers at
meetings, and how to publish those papers.

Please indicate as appropriate:

M Assessment of this program will be incorporated into the existing assessment plan for the School
of ENCS. Sample assessment tools and more details are provided in the Appendix.



VI.

There are two other master’s degrees (MS-Mech and MS-CS) in the School of ENCS. They have
been assessed for several years. The new MS-EE program will be assessed using the same
assessment plan. Each of these programs is assessed separately even though the same process is
used for all of them. Therefore, the data will already be disaggregated.

B A draft assessment plan is attached.

Curriculum

The MS-EE program at WSU Vancouver will have thesis and non-thesis options. Details of the
degree requirements are provided below.

Thesis option

It will require at least 30 credit hours as follows:

¢ 21 hours minimum of graded coursework of which:

¢ 15 hours minimum of courses selected from the graduate course list and approved by the
advisor

o 6 hours maximum at 400-level courses (optional) approved by the advisor

¢« ECE 700 Master's Research. Thesis, and/or Examination, (9 hours minimum)

The thesis must be typed according to the format guidelines for an IEEE technical paper. or other
format approved by the advisory committee and the Graduate School. The thesis work should be
submitted for publication prior to scheduling the final exam. It 1s the student’s responsibility to meet
the deadlines specified by the Graduate School and to have the thesis printed, copied and distributed.

Non-thesis option

It will require at least 32 credit hours as follows:

* 27 hours minimum of graded coursework of which:

o 21 hours minimum of courses selected from the graduate course list and approved by the
advisor

o 6 hours maximum at 400-level courses (optional) approved by the advisor

¢ ECE 702 Master's Special Problems, Directed Study, and/or Examination. (5 hours minimum)

Students are required to complete a project and submit a report that is satisfactory to the advisory
committee.
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Graduate Course List

Below 1s a brief description of the “center of the flower” and each of the sub-fields in the LoC theme
shown in Figure 1. Also, course descriptions onfy for the 500-level courses i each sub-field are

ECE 501 Fundamentals of Lab-on-Chip

ECE 525 Experimental Methods for Electrical Engineering
ECE 533 Advanced Antenna Design

ECE 537 High Frequency Circuit Design

ECE 543 Advanced Hardware Verification

ECE 569 Advanced Power Electronics

ECE 576 Sensors

ECE 586 Solid State Device Design and Modeling

Maximum of two courses can be included in a program of study from these courses:

CS 518 Advanced Algorithms*

CS 566 Embedded Systems*

Mech 509 MEMS Engineering*

Mech 538 Microfabrication Technology*

Mech 550 Advanced Topics in Micro and Nano Technology*
Math 540 Applied Mathematics I”

*Already offered by the School of ENCS
“dlreach offered by the College of Arts and Sciences at WSU Vancouver

provided.

Lab-On-Chip

This 1s the center of the theme in the middle of Figure 1. Following are the course descriptions:

ECE 501 Fundamentals of Laboratory-on-Chip: Operating principles of laboratory-on-
chip (LoC) technologies, basics of design and fabrication. integration with microdevices,

digital and high frequency circuits, sensors, and power systems.

ECE 525 Experimental Methods for Electrical Engineering: Design of Experiments; Data
Analysis Methods; Statistical Testing; Dynamic Measurements; Uncertainty Analysis; Yield

concepts; Data Acquisition; Probability Distributions; and Report Writing.

Digital Systems

The Lab-on-Chip (LoC) is controlled by an embedded microcontroller surrounded by digital
interfaces to sensors, wired or wireless communication, power management subsystems, etc. The
digital systems component of the curriculum provides expertise in designing and verifying embedded

microcontrollers, and in mnterfacing them with a variety of peripheral subsystems.

[
i

ECE 543 Advanced Hardware Verification: Contemporary methods of functional hardware
verification for complex IC and FPGA designs, including functional simulation, coverage
metrics. event and assertion-based verification methodology. property specification language

and formal verification techniques.



CS 518 Advanced Analysis of Algorithms: Advanced Study in design and analysis of
algorithms. including randomized and approximation algorithms, linear programming,
network flow and string matching

CS 566 Embedded Systems: Design and development of real-time and dedicated software
systems with an introduction to sensors and actuators.

Micro/nanoelectronics

Micro/nanoelectronics curriculum builds the foundation of LoC by providing knowledge and hands-
on experience in design, fabrication and characterization of device and circuit components. These
components are integrated on the chip to form the LoC systems and realize a variety of functions
such as signal process, power generation. etc.

ECE 537 High Frequency Circuit Design: Modeling and design of electronic circuits from
MHz to GHz, with topics including high frequency circuit techniques. filter design,
impedance matching, power amplifier design, transmission line, high speed PCB design, and
noise.

ECE 386 Solid State Device Design and Modeling: Design and modeling of solid-state
devices such as PN diode, BJT and MOSFET. Simulation and device design using TCAD
tools for physical modeling and fabrication process integration.

MECH 509 MEMS Engineering: Introduction to the design. fabrication and application of
micro-electro-mechanical systems.

MECH 538 Microfabrication Technology: Microelectronic fabrication technology.
semiconductor material, diffusion. thermal oxidation, ion implantation, lithography, etching.
thin film deposition, CMOS integration and MEMS.

MECH 550 Advanced Topics in Micro and Nano Technology: Microfabrication
technology, bulk and surface micromachining, sensors and actuators, micro-electro-
mechanical systems, nanofabrication technology, micro/nano scale material and device
measurements.

Sensors

The lab-on-chip theme involves integrating on-chip sensors with microfluidic technology to build
miniaturized devices. In this context. the sensors sub-field focuses on the appropriate design of
detectors for seamless integration with other components on the chip. In a LoC device. the sensors
need to be compact, cost-effective, and consume low power without compromising the data quality.
The sensors part of the curriculum will involve the study of microsensor fabrication/manufacturing
techniques, sensor testing, reliability analysis, and sensor packaging.

ECE 576 Sensors: Classification of sensors: Sensing Modalities, Comparison; Figures of

Merit; Sensing Parameters: Sensor Miniaturization: Sensor Manufacturing: and Case Study:
Pressure Sensor, Gas Sensor, Temperature Sensor. and Biosensor.
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Power Systems

Power electronics is a critical enabling technology that covers a wide spectrum of applications
including power supplies for all electronic equipment ranging from cell phones to mainframe
computers, motion control, interface of renewable energy resources such as solar and wind, efficient
lighting. and including lab-on-chip-based systems. The skills gained in this course will enable
students to perform various tasks related to high power semiconductor devices, digital signal
processing, and efficient electrical energy.

ECE 569 Advanced Power Electronics: Advanced design, analysis. modeling and
verification of applied power electronics and related control systems

Applied Electromagnetics

This sub-field of the LoC focuses on fundamental and applied research for the development of novel
electromagnetic structures for wireless applications. Current research areas include miniaturized
implantable and on-body antennas for medical applications, full-duplex / MIMO systems for compact
low power devices, and multi-functional antennas for wireless sensor networks.

ECE 533 Advanced Antenna Design: Advanced antenna types and design methods. small
antennas, reconfigurable antennas, wideband microstrip antennas, millimeter-wave antennas,
phased arrays, design of array feed, mutual coupling, svstem level implications such as full-
duplex and MIMO.

Table 7. ECE graduate course rotations for the first four years (tentative).

Yearl Year 2 Year 3 Year 4
Fa 2016 Sp 2017 Fa 2017 Sp 2018 Fa 2018 Sp 2019 Fa2019 Sp 2020
ECE 525 ECE 501 ECE 525 ECE 501 ECE 525 ECE 501 ECE 525 ECE 501
ECE 337 ECE 569 ECE 537 ECE 569 ECE 537 ECE 369

ECE 386 ECE 54 ECE 386 ECE 343 ECE 586
ECE 376 ECE 576
ECE 533

Sample Programs of Study

Table 8 shows some sample programs of study that can be completed in the MS-EE program
depending on the imterests of individual students. Other programs can also be configured based on
the student interest and approval by the faculty advisor.
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Table 8. Sample programs of study.

LoC Micro/mano focus Digital Systems
(thesis option) (thesis option) (thesis option)
ECE 501 ECE 501 ECE 525
ECE 537 ECE 525 ECE 543
ECE 533 ECE 537 ECE 537
ECE 576 ECE 586 ECE 576
ECE 569 Mech 509 CS 566
ECE 425 ECE 496 ECE 414
ECE 471 ECE 424 ECE 424
ECE 700 ECE 700 ECE 700
LoC Micro/mano focus Digital Systems
(non-thesis option) (non-thesis option) {non-thesis option)
ECE 501 ECE 525 ECE 523
ECE 537 ECE 537 ECE 543
ECE 586 ECE 586 ECE 537
ECE 543 ECE 569 ECE 586
ECE 533 ECE 543 ECE 576
ECE 569 ECE 576 ECE 569
ECE 576 Mech 509 CS 566
ECE 425 ECE 496 ECE 414
ECE 471 ECE 424 ECE 424
ECE 702 ECE 702 ECE 702

Uses of Technology

In January 2012, the School of ENCS expanded into a 2nd and brand new building — Vancouver
Engineering and Computer Science (VECS) Building. All ENCS faculty and staff moved to the new
building, as it is now the home of the unit.

The MS-EE program will be housed in the VECS building, which is a $38.5 million, four-story,
60,000-square-foot building with classrooms, study spaces and laboratories. The building has our
electrical engineering laboratories: (1) power systems, (2) Tektronix radio-frequency labs, (3)
Tektronix electronics lab, (4) digital systems lab, (5) Computer labs (4 rooms). and (6) TSMC
WaferTech Class-100 cleanroom. All laboratories are equipped with state-of-the-art equipment that
will support the graduate classes and research projects.

All classrooms have new digital projector, roll-down screen and a lectern containing a networked
computer and audio-visual equipment.

Students will be using various Computer-Aided-Engineering software, laboratory equipment and
advanced measurement instruments to learn micro/nano scale device design, fabrication,
microprocessor programming, circuit design, prototyping, power transmission systems and motors.
They will also use various mathematical software packages such as MATLAB and PSpice.
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VIII.

IX.

These technologies are in complete alignment with the current technologies used in the field. During
the design phase and later in equipping the laboratories, extensive industry input was received from
our constituencies and members of the Industry Advisory Board for the Electrical Engineering
program, who represent local companies and global corporations. Some of our laboratories were
named after such corporations as a result of their significant contributions to these facilities.

Delivery methods

The program will be campus-based, face-to-face.

Students

A. How many students do yvou expect to serve with this program?

. Table 9. Enroliment projections.

Students Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
Headcount 18 37 45 48 49 50
AAFTE 14 28 34 36 37 38

* Year 6 is when the program is anticipated to reach full enrollment.

B. Admission Requirements

Admission to Washington State University's Graduate School is a jomnt decision between the
Graduate School and the School of ENCS in Vancouver.

Each graduate program in the School of ENCS has its Graduate Studies Committee (GSC). A new
EE-GSC committee will be formed for the proposed program. The EE-GSC will evaluate applicants
for admission to program based on transcripts, grade point average (minimum 3.0). letters of
recommendation, a statement of purpose, and TOEFL score, if applicable. Additional materials such
as publications or research activity may also be included. Students judged most qualified by the EE-
GSC will recommend admission to the program.

It i1s expected that students wishing to receive an MS-EE degree will have a background similar to
that obtained by students with a BS degree in electrical engineering. This should include basic
material in the following undergraduate areas: mathematics through differential equations, ECE 214,
260, 321 and 325. Such basic material may have been studied through coursework in other
engineermg disciplines or allied fields, through work experience, self-study, or appropriate graduate
courses. The EE-GSC will review applications from students who do not have an electrical
engineering undergraduate degree and. in consultation with appropriate faculty members. may
recommend additional undergraduate prerequisites to be completed. Courses required as
undergraduate prerequisites will not be counted toward the coursework requirements of the MS
degree program.
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C. Expected time for Program Completion

Most students in the program are expected to be full-time but there will also be some part-time
students. Full-time students can complete the program in 2 vears. Part-time student who tend to
work in local industry usually complete their studies 1n about 3 vears.

D. Advising

The School of ENCS has two Academic Coordinators who work with the graduate students for
advising to meet Graduate School and degree program requirements. They also maintain student
records. Graduate students remain in close contact with their thesis advisors throughout their
program of study for successful completion.

Both of our Academic Coordinators are trained to advise our students on any of the degree programs
m the ENCS. Currently, one Academic Coordinator advises MS-ME students while the other
coordinator works with the MS-CS students. Initiallv. the advisor for the MS-CS students will also
advise the MS-EE graduate students. As the program grows over time, the advising load will be
evenly distributed between the two advisors.

E. Diversity

The ENCS will proactively recruit students, including underrepresented and female students, for its
MS-EE program through the following recruitment strategies:

a. Advertise the MS-EE program through the listserv of the National Association of Minority
Engineering Program Administrators, Inc. (NAMEPA), which is a network of universities,
mdrviduals, corporations, and governmental agencies working to increase minorities in
engineering and technical careers, and

b. Program faculty will attend meetings of SHPE. NSBE and SWE for networking and
recruitment of potential students. WSU 1s a member institution of the Society of Hispanic
Professional Engineers (SHPE), the National Society of Black Engineers (NSBE). and the
Society of Woman Engineers (SWE).

¢. Hold workshops for underrepresented students in our own undergraduate programs to inform
them about the MS-EE graduate program and the research work of our faculty.

d. Faculty will work with underrepresented and female students during the application process
as mentors to help them navigate the process and prepare their applications to the MS-EE
program and to the WSU Graduate School.

e. Specifically reach out to underrepresented and female students in our wundergraduate
electrical engineering program to recruit them to the Undergraduate Summer Research
Program (UGSRP).

This is a summer program we implemented in the ENCS for the first time in the summer of
2014. It 1s a highly competitive program for our own undergraduates to work on research
projects with the ENCS faculty during the summer. Each admitted student receives $3.000
award. The program has been funded by industrial sponsorship. This summer (2015), the
second cycle of the program has been finished. A total of 17 students completed the program
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in the last two summers. Several of them presented their research work at national
conferences and this vear some have entered our graduate programs. Others, who became
seniors this vear, indicated their interest in applying to our graduate programs.

f. Give careful consideration to underrepresented and female applicants for the teaching
assistantship awards during the admission to the MS-EE program.

X. Faculty and Administration

Table 10. Additional program faculty required.

Name or Position o, Effortin ETE in
Identifier Rank/Title Status FTE Program Program
New Faculty Assistant Prof. Tenure-track 1 100.0% 1.00
New Faculty Assistant Prof. Tenure-track 1 100.0% 1.00
Total Faculty FTE 2.00

NOTE: In addition to the current 5 full-time faculty members in our electrical engineering program, two
additional FTE have been budgeted by the Vice Chancellors® offices at WSU Vancouver as
mdicated in this table.

Table 11. Administrative/support staff.

% Effort
Name or Position Program FTEin
Identifier Title Responsibilities FTE (year 6) Program

Eric Walla Academic Coordinator Advising ' 1 1.0% 0.04
Kristv Gutierrez Academic Coordinator Advising 1 £.0% 0.04
Kristine Olsen Administrative Manager Support (appomtment letters, etc.) 1 2.0% 0.02
Erin Harty Accreditation Coordimator Support (Assessment) 1 3.0% 0.03
Sam Judd Technician Tech support 1 5.0% 0.05

Total Staff FTE| 0.18

XI. Facilities

The School of ENCS was located in the Science and Engineering building (VSCI), which was opened
in January 2001. In January 2012, we expanded into a 2nd and brand new building - Engineering and
Computer Science (VECS). All ENCS faculty and staff were moved to the new building. as it is now
the home of the unit.

The VECS 1s a $38.5 million, four-story, 60.000-square-foot building with classrooms, study spaces
and laboratories. The building has our electrical engineering laboratories: power systems, radio-
frequency, electronics and computer labs as well as the Class-100 cleanroom. It also has our
computer science laboratories.

The VSCI is a $35.1 million, three-story, 40,000-square-foot building with classrooms, study spaces
and our mechanical engineering laboratories.
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The proposed MS-EE program will not require any new equipment or facilities. The electrical
engineering laboratories in the new VECS building were designed for research and teaching. Most
laboratories are equipped with whiteboards, digital projector, roll-down screen and an instructor’s
lectern containing a networked computer and audio-visual equipment. Students use networked 1Mac
computers that can boot OS X, Windows, or Linux. The iMACs have all of the engineering software.
Brief description of each lab and its equipment follows.

TEKTRONIN ELECTRONICS LABORATORY

Twelve lab benches. Each lab bench includes one iIMAC and instruments including oscilloscopes,
function generators, power supplies, digital multimeters. Curve tracers, LCR meters and logic
analyzers are also available. In addition to the instruments, this lab stores a variety of basic electrical
and electronic components such as resistors, capacitors, transistors, etc.

DIGITAL SYSTEMS LABORATORY

L

Twelve lab benches. Each lab bench includes one iIMAC and instruments including oscilloscopes,
function generators, power supplies. digital multimeters. Semiconductor device analyzers, Probe
stations and FPGA development boards are also available. In addition to the instruments. this lab
stores a variety of basic electrical and electronic components such as resistors, capacitors, transistors,
digital chips, etc.

[
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TEKTRONIX RADIO FREQUENCY LABORATORY
St T F

The entire lab is fully RF shielded in order to facilitate RF experiments. Twelve lab benches. Each
lab bench includes one iMAC. The lab contains RF signal generators, spectrum analyzers, power
supplies, multimeters, oscilloscopes, and microwave signal trainers.

POWER SYSTEMS LABORATORY

This lab has six lab benches each with a Feedback Inc. electrical circuits/machines tramer and an
iMAC computer. This lab is also equipped with two Feedback Inc. Dissectible Machine trainers and
six Tektronix TMS420A 200MHz, 4-channel oscilloscopes.

CS/ECE CoMPUTER LABORATORIES (4 ROOMS, ONLY ONE SHOWN)

These labs contain many of 21-inch and 27-inch iIMACs for students. They are designed to support
mstruction in all courses.

)
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MICROELECTRONICS DEVICE LABORATORY (SMALL CLEAN ROOM)

This laboratory accommodates three major functions (1) IC fabrication, (2) packaging, and (3) micro
device diagnostics.

CLEAN ROOM (Crass 100) — INCLUDEs Bays #1, #2, #3 axD LOCKER RooM, GOWNING Roon,
SERVICE AREA, AND CHEMICAL ROOM
The class-100 clean room consists of three bays.

Cleanroom Bav #1 - Thermal, Diffusion, Anneal

Equipment: MTC Rapid Thermal Processing system, Carbolite Oxidation Furnace, MTI Diffusion
Furnace, Trion Reactive ITon Etching system, Trion Plasma-Enhanced Chemical Vapor Deposition
system, NuAire Fume hood. Verteq Spin-Rinse-Dry system and iMAC Computer.

Cleanroom Bay #2 — Photolithography

Equipment: Laurell Spin Coater, Thermo Science Hotplate (2 units). NXQ Mask Aligner system.
Siemens Plasma Asher system, Shellab Oven, NuAire Fume hood, Nikon Measuring Microscope and
1iMac Computer.

Cleanroom Bay #3 — Metal Deposition
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Equipment: Veeco Atomic Force Microscope, CPU w/ Dual Monitors, Veeco Optical Profiling
system. Dell Computer & monitor, Gaertner Ellipsometer. Kurt J. Lesker Sputter system, CHA E-
beam Evaporator system and iMAC Computer.

Cleanroom — Service Area

Fib
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XII. Finances

Table 12. Cost and revenue.

Waster of Science in Efectrical Engineering - WSU Vancouver
12495715
1st 2nd &th
1st 2nd 6th Academic Academic Academis
FTE FIE FTE Year “eBr ear
Total Student HDC 18 3T &0
Tatal Student AXFTE T & 25
“Enraliment vaives fiaked 1o Table 71
Personne!
Faculty Linzerr smpinye
Assigtant Frofessor inew) 1.00 1.00
\ssistant Professor (new) 2.00 100
Subtotal 100 o] 200
Exempt
Adeinisirative Mansger c.0s B.G2 2,898 1737 1.138
Acagdemic Aduisar 7 005 5 ey 2278 2378 1.821
Acsdemic Adviser 2 C.05 1 0.34 2122 2122 1887
Subtetal Lis 12 0.1% 7.293 5128 4678
Classified
Tachnigisn id 0.5 045 £.583 2.2 223
Accredigtion Coorginator .05 0.05 0.03 1.683 1,683 7.010
Subtotal 18 0.1 0ge §.262 3574 3.301
Graduate
Teaching A33istants (new) S0 5.50 EXe 77,250 TT.280 7728
Teaching Assistants (new) 200 2.00 200 - 20.500 30.200
Subtotal 500 7.20 7.00 77,250 308,180 708,150
Tetal Persannzl 823 Q18 172,608 284258 282127
Benefits i .
Faculty (new) 28.2% 23.05¢ 48,112
Exempt 28.4% 21448 1.804
Classified 38.7% 2428 1.528
Graduate 12.6% 13,508 14,708
Total Benefits 28.133 84,162
Link to current benefits model] rates
Goods and Services 3,002 £.500 6500
Travel 1.00% 2.000 2.000
Equipmant (laptops, cameras, software)} - - -
Total Direct Costs 223,243 366,421
Total indirect Costs 5% 120.583 187,334
Total Costs 344,523 563,725
DOne-Time Costs Uzer inputs one-ime oozid- o a s
Recurring Costs Formuls calouiates racy 322,523 §63.725 559,283
Toral Costs 344,523 563,725 559,.385]
Calculated total cost per student AAFTE: 24,609 20,133 14724
Calculated direct cost per student AAFTE: 15,996 13,086 78,568
Revanue
Internal Departmental fares Reallocation
ALFTE Net Operating Fees
Cther <WSU Vansouver campus funds>
Total Revenue
*Nore on Year "™ Ficaze sspjace the fatler "N with the year i h you axpect the program (5 resch full enrciim

NOTE 1: As indicated in the Facilities Section, the new buvilding comtains labs wrth state-of-the-art equipment. In addition, there has been
significant philanthropic support (fundraising. cash contributions, equipment donations and lab naming) for the WSU Vancouver electrical
engineering program. We expect this to continue and also extend to the MS-EE program.

NOTE 2: The TA support requested in the budger for this program inaccurately skews the cost per FTE. Graduate studemts in the new MS-EE

program will fill the TA positions. They will be helping faculty in the graduate courses but also i undergraduare labs as teaching
assistants. The help with undergraduate classes relieves faculty time so thar faculty can concentrate on research. The undergraduate
electrical engineering program has 14 different laboratory courses. When the undergraduate program was established in 2008, there was
(and still is) no graduats program in electrical engineering to have graduate teaching assistants. Hence, the critically needed TA positions
are included in this budget. We have been providing teaching assistance with temporary help, post docs, graders, ete. with one-time funds
from our own budget. Based on data from last three years, the estimated total cost was S272.000. The requested annual TA funding is
approximately equal to what we spent per vear. The requested permanent budger for graduate TA support will align with the best
practices and definitaly improve the quality of education we will be providing.



XIII. External Reviews
If this program is new to the Washington State University system, please provide the names and
addresses of 3 — 4 external experts from similar institutions who could be contacted to provide
reviews of this program.

1. John Conley, Professor
School of Electrical and Computer Engineering
Oregon State University
Corvallis, OR 97331
jeonley(@eecs.oregonstate.edu

2. Thomas Weller, Professor and Chair
Electrical Engineering Department
University of South Florida
4202 E. Fowler Avenue, ENB 118, Tampa, FL 33620
weller@usf.edu

. Bart Van Zeghbroeck Professor,
Department of Electrical, Computer and Energy Engineering
Director, Colorado Nanofabrication Laboratory
Director, Nanomaterials Characterization Facility
University of Colorado Boulder, CO 80309
bart(@colarado.edu
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WORKBOOKS



Workbook 1 — Analyzing Library Capacity

1. In specific terms, describe the adequacy of existing capacity:

WSU Vancouver Library is part of the WSU Libraries statewide system. This system successfully
supports the research and scholarship needs of faculty and students by providing access to a large
online collection of e-journals, e-books, and databases, as well as physical collections at the WSU
Vancouver Library and at libraries across the state, including Owen Science and Engineering Library
(located in Pullman). The WSU Libraries system approach has allowed for efficient use of extensive
and expensive resources located across the university campuses, with the goal of providing ready and
rapid access to materials.

The engineering and technology collections at WSU Vancouver continue to grow as the engineering
programs have developed. The WSU Vancouver Library has concentrated on providing access to
large databases and general reference resources that cover the greatest areas of research in electrical
and mechanical engineering as well as computer science.

The WSU Libraries. when possible, always purchase system-wide access to library databases and
electronic journals. The WSU Vancouver library provides access to major engineering online
indexes such as IEEE/IEE Electronic Library, INSPEC, and Science Citation Index. The system-
wide access also includes several major full-text journal subscription services such as Science
Direct/Elsevier and Wiley Interscience. Fulltext access to standards and various handbooks are
provided through the ASTM Standards and Engineering Digital Library and ASM Handbooks
Online.

WSU Vancouver SearchIT provides access to a global network of library content, including material
owned at libraries throughout the Pacific Northwest and beyond. The WSU Vancouver Library
website provides access to all databases to which the Library subscribes, through an alphabetical list
of database titles.

Material not available in our Library or fulltext can be obtained in a variety of ways. SearchIT
mcludes a “Request item” button to allow for easy requesting of physical items from other libraries.
The library also provides free interlibrary loan service to all WSU faculty, staff, and
students. Various systems are used to acquire needed materials. Requested items are obtained from
all over world, when available and as needed. The majority of article requests are delivered
electronically, frequently within twenty-four hours. Faculty, staff. and graduate students have the
option of having their book requests held at the library or delivered to their offices.

In addition, the WSU Libraries are members of the Orbis Cascade Alliance, which is a consortium of
academic institutions in Oregon, Washington, and Idaho. We are also members of the Association of
College and Research Libraries. Finally. the WSU Vancouver Library has six librarians and four
staff who work closely with the main research library in Pullman to provide a robust, statewide
library system. Nicholas Schiller, the Systems and Instruction Librarian. serves as liaison to the
School of ENCS.
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‘What is the need for new library collections:

There is no need for additional library collection. The existing collection for the electrical
engineering program will be adequate. Electronic access to research journals is already available for
the WSU Vancouver electrical engineering faculty, which will continue to be used by the MS-EE
students.

What new library personnel will be needed?

The librarian presently responsible for provision of reference service, instruction, and collection
development functions to the School of ENCS will provide these services for the new MS-EE
program.

What additional library services will be needed?

No additional interlibrary loan services will be required. The services already provided to the
mechanical engineering and computer science programs will be available to the electrical engineering
program.

For programs offered away from the Pullman campus: To what extent will collections and
services be provided from Pullman and to what extent by other campus or local libraries?

We do not believe that this program will generate more use of the collection in Owen Library than we
have already seen. The ever-growing access to electronic versions of journals should off-set any
increased demands for document delivery from the WSU Libraries Extended Campus Library
Services system. Because of our membership in the Alliance, WSU Vancouver engineering students
and faculty may borrow materials from other Portland area universities that have engineering
programs.

Are there any other library resource considerations (e.g., additional space):

No other considerations.

Submitted by: Dr. Karen Diller, Library Director, WSU Vancouver, 7/27/2015



Workbook 2 — Analyzing Demand and Cost

Strengths: Why is your department/school able to provide the proposed new degree better than other WSU
departments/schools or other universities?

The Bachelor of Science in Electrical Engineering program at WSU Vancouver has small class sizes
leading to personal attention to students and close interactions between faculty and students. All full
time faculty hold a Ph.D. degree. Almost all of the courses are taught by the full time faculty.
However, we also hire some adjunct facultv from regional industry. This allows us to bring the latest
electrical engineering practices and technologies into the classroom. All tenure-track faculty are
engaged in research and scholarly activities.

The proposed MS-EE program will complement the existing BS-EE program and will have similar
characteristics. Being in the same academic unit (School of ENCS). the proposed MS-EE program
will also complement the existing MS-CS and MS-ME programs by creating seamless collaboration
opportunities for the students and faculty. The program will primarily serve place-bound students in
SW Washington. The small student-to-faculty ratio, personal attention to students, research faculty,
innovative curriculum, state-of-the-art laboratories, location and low total cost (staying home locally
and in-state tuition) will set the program apart from the competition across the state border in
Portland, Oregon.

In Clark County and southwest Washington there are over 340 technology firms employing mn excess
of 8,400 workers. The semiconductor industry, with its epicenter in Clark County 1s a $9.3 billion
industry that has created 36.000 high paying jobs. This is, however, a highly mobile industry and
active efforts must be expended to sustain and grow it.

In southwest Washington, higher education is less available than elsewhere in the state. Local
residents can benefit from the growth of high tech companies only if they have the skills required to
acquire jobs in these companies. There is no existing MS-EE program in Southwest Washington.
The nearest existing MS-EE programs are at Portland State University in Oregon (out of state),
approximately 20 miles south: at Oregon State University in Corvallis, approximately 100 miles
south; at University of Washington in Seattle. approximately 165 miles north; and at Washington
State University in Pullman, approximately 350 miles east. WSU Vancouver is the only public
institution in Clark County. and in the larger southwest Washington region. that can provide access to
graduate programs in high-technology areas. Availability of the MS-EE program at WSU Vancouver
will undoubtedly stimulate research partnerships with smaller companies in the region and will help
with economic development.

The School of ENCS is located in a new building with state-of-the-art laboratories. There are two
unique laboratories: (1) Class-100 clean room. and (2) Radio frequency (RT) laboratories. It 1s rare to
find such facilities at a university setting. To capitalize on these unique opportunities, the proposed
MS-EE program will have a Lab-on-Chip (LoC) theme. The LoC theme seamlessly integrates distinct
electrical engineering sub-fields such as digital system, micro/nano electronics, sensors, power
systems, and applied electromagnetics (RF devices). Sample devices include disposable
electrophoresis chip to monitor lithium in blood or sodium in urine, nanowire device for early cancer
detection, HIV rapid test and other point-of-care devices.
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new program relative to other WSU departments/schools or competitor universities? Why might other WSU
departments/schools or universities be equally or better able to offer the proposed new degree?

The School of ENCS is a young, relatively small unit. As such. it has to develop research reputation
and recognition, just as the WSU Vancouver campus continues to develop its reputation. This makes
attracting large numbers of students difficult. at least in the beginning. However, WSU Vancouver 1s
well known by its community and in the SW Washington region. which will help with the initial
enrollments, just as it happened with the 5 existing ENCS programs when they were first started.

Being a small unit also limits the course availability. However, since the existing MS-ME and MS-
CS programs are in the unit, the new program will have seamless course exchange and collaboration
opportunities for the students and faculty. In addition, being in a high tech industry region, we can
hire adjuncts to expand the graduate course offerings.

Opportunities: Opportunities, as related to this degree program. are developed from your
department’s/school’s strengths or positive circumstances.

As the economy continues to recover, demand for employees with advanced technical skills has been
rapidly mcreasing in the region. Our graduates are finding jobs as soon as they graduate just as was
the case prior to the recession.

In a technology driven world, the need for those who not only understand. but can also advance the
existing technology is high. as businesses of all types depend upon technology to get things done.
According to a Forbes article’, electrical engineering ranks No. 3 best Master’s degree for jobs, with
mid-career median pay of $110,000. The national demand for electrical engineers is expected to
grow 4% annually from 2012 to 2022, and national demand for computer hardware engineers is
expected to grow 7% during the same period. In 2012, the State of Washington employed 5.820
electrical engineers with an average annual wage of $98270. This represents 1.62% of total
employment in the state.

Numerous studies demonstrate that technology-based businesses do well in states with (a) Education
systems that stress science and engineering at all levels, resulting in a strong and technologically
sophisticated work force: (b) Dynamic research programs yielding technology commercialization;
and (c) A history of entrepreneurial activity and the financial capacity to support technology startups.
Technology industries generate new companies with products and services that are penetrating
foreign and domestic markets resulting in many high wage jobs and significant wealth. Appropriate
conditions must be created or maintained for these industries to exist in the State. Washington is
importing much of its work force for the technology industries. It lags behind most of its peer states
in granting Master’s and Ph.D. degrees in scientific and engineering disciplines™.

12 “The Best and Worst Master's Degrees for Jobs” published on 6/08/2012,
http:/fwww.forbes.com/sites/jacquelynsmith/2012/06/08/the-best-and-worst-masters-degrees-for-jobs-2/ |, (accessed July
2015).

13 TechAlliance, “Benchmarking Washington’s Innovation Economy,” A Technology Alliance Report. June 2015,
(accessed July 2013).
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In southwest Washington, higher education is less available than elsewhere in the state. Local
residents can benefit from the growth of high tech companies only if they have the skills required to
acquire jobs in these companies.

There is no existing MS-EE program in Southwest Washington. The nearest existing MS-EE
programs are at Portland State University in Oregon, approximately 20 miles south with out of state
tuition. WSU Vancouver is the only public institution in Clark County, and in the larger southwest
Washington region, that can provide access to graduate programs in high-technology areas.
Availability of the MS-EE program at WSU Vancouver will undoubtedly stimulate research
partnerships with smaller companies in the region and will help with economic development.

Threats: A threat is a problem. Relative to the proposed degree, is there anything that appears to endanger
your current situation or future opportunities?

Higher education has been continuously receiving budget cuts from the state. If this trend continues,
the university cannot maintain its quality of education. This will also lead to rapid faculty turnover
and destabilize the programs. Having stated this, it should also be noted that the same Legislature has
recently funded high demand engineering and computer science programs at W SU’s Everett
University Center.

It is well accepted that excellent companies and the people behind them gather in places with strong
educational and research institutions, enthusiastic supporters, and other businesses and individuals
who share similar high standards. Development of technology-based sectors of the economy 1s very
important to the state of Washington. Therefore, although budget cuts are unavoidable. funding high
demand engineering programs will most likely remain a high priority for the state.

Competitive Analysis:

WSU Vancouver is the only public institution offering graduate engineering degree programs in
Southwest Washington. The other option in the region is Portland State University (PSU). All the
other institutions, including Oregon State University, UW campuses and WSU Pullman are located
relatively far from the Vancouver area. Hence, they are not a likely option for the place-bound
students. Therefore, the only likely competitor for the new MS-EE program is PSU.

Competitor 1: Portland State University

Name of program: Master of Science in Electrical and Computer Engineering
Credit hours: 45 quarter credits (of which 36 are course credits)
Total enrollment: Approximately 250 total headcount (80% of which is non-thesis)
Cost per credit: Resident (up to 12 cr. hours): $356/credit

Non-resident: $556/credit
Access: Classroom instruction, limited number of online courses.
Student/faculty ratio:  13:1
Number of faculty: 20 (in the MS program)
Support Services: 1 lab coordinator, computer labs, some internships

an
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Being offered since: 1970s

Weakness: Not Research-1 university, good student/faculty ratio but higher than the
proposed program at WSU Vancouver (7:1), limited lab facilities.
Advantage: It has been around for a while and therefore quite established and visible.

The university has an ongoing marketing and outreach program. Well-
established collaborations with local industry.

What is each competitor’s market share?

PSU’s market 1s primarily around Portland and is on the Oregon side of the state border between
Oregon and Washington. However, due to the lack of the MS-EE degree option on the WA side, it is
estimated that some students from SW Washington, who can pay the out-of-state tuition premium,
attend PSU (see tuition costs in the next section below).

Demand Analysis:

Emplover Demand:

National employer demand:

306,100 electrical and electronics engineers were employed in the U.S. in 2012, with an average
annual wage of $89,630: and 83.300 computer hardware engineers were employed in the U.S. in
2012. with an average annual wage of $100,920".

Trend:

The national demand for electrical engineers 1s expected to grow 4% annually from 2012 to 2022,

and national demand for computer hardware engineers is expected to grow 7% during the same
. l4

period™".

Regional and local employer demand:
5,820 electrical engineers were emploved in the state of Washington, with an average annual wage of
$98.,270. This represents 1.62% of total emplovment in the state™.

The semiconductor industry emplovs about 4.000 people in Clark County, where WSU Vancouver is
located. This industry needs highly trained emplovees due to the very advanced techmologies
mvolved. As indicated by the support letters in the Appendix. the employvers acknowledge the
important role the establishment of the MS-EE degree can play in terms of providing the highly
skilled engineers they need and the potential for collaborative R&D projects with the availability of
graduate level research in electrical engineering. The letters also demonstrate the close relationships
established between the regional industry (specifically the high-tech semiconductor industry) and the
engineering programs at WSU Vancouver. It 1s expected that these strong relationships will help
foster the growth of the MS-EE program.

Hys. Department of Labor, “Occupational Outlook Handbook, Electrical and Electronics Engineers,”
http:/fwrww.bls.gov/ooh/architecture-and-engineeringelectrical-and-electronics-engineers.htm . (accessed July 2013).
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Student Demand:

Market
The proposed MS-EE program at WSU Vancouver will primarily attract students from Southwest
Washington (mainly Clark County but also extends north to Longview area and east to the Skamania

area). Some applications are also expected from international students.

Tuition comparison:

SW Washington residents must pay non-resident tuition if they pursue a degree at PSU. Following is
the tuition comparison as of October 2015:

PSU Graduate tuition per term (quarter system, not semester)
$26,196 annually, excluding summer ($8.732/term) non-resident
$16,197 annually. excluding summer ($5,399/term) resident

WSU in-state tuition (annual) for MS-EE students 1s $11,751.

This significant difference in tuition ($26,196 / $11.751 = 2.23 times) creates a separate market for
WSU Vancouver on the WA side of the state border. An indicator for the existence of this market is
the current enrollments in the undergraduate engineering and computer science programs at WSU

Vancouver as shown in Table 13.

Table 13. Undergraduate enrollment comparison.

PSU* WSU Vancouver
Electrical Engineering 315 students, 20 faculty 165 students, 5 faculty
Mechanical Engineering 481 students, 19 faculty 225 students, 8 faculty
Computer Science 784 students, 27 faculty 191 students, 7 faculty

*PSU, mstitutional research, 2014-15.

It should be noted that PSU programs are established and are about 40 years old. Whereas the
engineering and computer science programs at WSU Vancouver are only 11 years old. We are
already about half the size of the PSU programs in the electrical and mechanical engineering
enrollments. Our enrollments continue to grow. The significant difference in the number of faculty
must also be noted.

The lack of access to higher education and the existence of this separate market in SW Washington
were among the main reasons why the Legislator established WSU Vancouver in 1989.

Other factors:

There are other factors that will help define the separate MS-EE market for WSU Vancouver.

3}
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We will fill the void of not having this degree program on the WA side of the state border. This will
be significant for the state residents due to (1) convenience (highway traffic over the river between
the states is a huge challenge), (2) half the cost, and (3) closer to home.

While PSU offers various concentration tracks (Some of the petals in our curriculum diagram in
Figure 1), they do not offer a system level perspective that ties the individual courses of the
curriculum together through a theme. Our LoC theme focuses on each component (digital. RF, etc.)
and how they integrate to form a micro/mano electronic system with contemporary applications. In
this aspect, we are unique and our curriculum will complement PSU’s curriculum.

Our program leverages two unique and very expensive laboratory facilities we have at WSU
Vancouver (the RF laboratory and class-100 clean room). PSU does not have an RF laboratory.
They have a small clean room, which is a shared facility for several departments on their campus.
The PSU clean room does not have the necessary equipment capability to build “system-level”
micro/nano scale “integrated” devices. We have it. The PSU clean room is a single small room. Our
clean room consists of 3 bays and is more than 3 times the square footage of theirs. The PSU clean
room cannot accommodate students in a course to teach hands-on laboratory courses and therefore,
their MS-EE curriculum does not contain any lab courses in this facility. We can and our proposed
program will have two lab courses (ECE 496 and 576) to be offered in the clean room by bringing
students and TAs into the facility. Finally, the PSU clean room has an internal user fee ($20 per
hour) for faculty and students to use it. Our clean room is dedicated to the use of our engineering
faculty and students and is free of charge to them. We anticipate that the unique laboratories at WSU
Vancouver will also attract industry collaborations for joint industry/university research projects,
once the proposed MS-EE program is started.

Market Segment

Target market: Characteristics:

SW WA residents with BS-EE. BS-CS
or BS-ME degrees
* Place-bound (living in SW Washington)
* Low cost (staying home while completing degree)
¢ Want small classes
e Want interaction with research faculty
o Want access to high-tech labs
¢ May be emploved in local industry

All students currently enrolled in WSU Vancouver’s undergraduate engineering programs reside in
the greater Southwest Washington. Their ages range from 18 to over 40. After graduation they seek
employment as engineers in the local area, which includes metropolitan Portland, Oregon. They
choose WSU Vancouver because they are place-bound for a variety of reasons.

We expect to serve students with similar characteristics with the proposed MS-EE program. They
will mostly be place bound due to family. job and financial obligations. Some will be coming back to
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school to obtain an advanced degree while others will simply continue from our undergraduate
electrical engineering or other degrees while continuing to stay in the region.

Engineers, who are employed by the companies in SW WA or who live in SW Washington and work

in Oregon are also place-bound due to their jobs and/or family in SW WA. They will most likely opt
for the non-thesis option of the MS-EE program.

Market capacity

Market capacity is defined as the “upper boundary” of the market, which in SW WA can be estimated
as:

1. All BS-EE, BS-ME (mechanical engineering) and BS-CS (computer science) students graduating
from WSU Vancouver, and

2. All EE/ME/CS engineers who live or work in SW Washington.

The proposed LoC curriculum has interdisciplinary components. A lot of our BS-ME students
choose to pursue micro/nano device track or the mechatronics track of our undergraduate program.
which indicates their interest in this type of research field. Also, some of our BS-CS students
indicate interest in the electrical engineering field due to the overlap of these fields. especially in
microprocessor-based systems. In 2013, our three undergraduate programs graduated 108 students.

Portland/Vancouver metropolitan area is home for many high-tech companies. Most of the industry
in this area is related to semiconductor manufacturing. The industry is highly concentrated around
Portland and its suburbs. Many SW Washington residents live in Washington and work in Portland.
Each day about 50,000 cars cross the state border from SW Washington to Oregon. According to the
U.S. Bureau of Labor Statistics, the Portland/Vancouver/Hillsboro area has 3260 electrical engmeers,
2490 mechanical engineers and 3000 computer scientists/software engineers’>. This provides a total
of 8750 qualified engineers in the region. There is no statistic about how many of the people who
cross the state border every day to go to work in Oregon are engineers.

If an estimated 5% of the §750 engineers in the region are emploved in SW Washington or reside in
SW Washington, there are about 438 engineers in our market (in SW WA). Then, the combined
market capacity can be estimated as 546 potential students i 2015.

By 2021, we will have graduated 841 more students from our undergraduate programs (see Growth

rate section below). Using the estimated 4% national growth in the number of engineers by 2021
(456 engineers in SW WA), the market capacity (upper boundary) will be 1297 potential students.

5 May 2014 Occupational Employment and Wages — Portland-V ancouver-Hillsboro, OR-WA, U.S. Bureau of Labor
Statistics, http:/iwww.bls.gov/oes/current/oes 38900.htm#17-0000 . ( accessed October 2015).
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Market size

The market for the WSUV program is defined as the SW WA region due to the state boarder and the
resulting significant tuition difference as explained earlier. In this region, there is no existing MS-EE
program. Market size 1s defined as the number of potential students in the market area.

In April 2015, we conducted a survey of undergraduate junior and senior students pursuing the BS-
EE degree at WSU Vancouver. Thirty-three responses were received. 81% of respondents indicated
that they “would enroll in an MS-EE program at WSU Vancouver instead of another institution”
because they “want to stay in Southwest Washington”. 48% of the respondents agreed that “Getting
an MS-EE at WSU Vancouver will cost less than at another institution”, and 29% listed “specialized
facilities at WSU Vancouver (clean room, RF lab, etc.) as a reason to get their MS-EE at WSU
Vancouver.

We also reached out to the alumni of our BS-EE program with a survey. Thirty-two responses were
received. 21% responded that they would be interested in enrolling in an MS-EE program at WSU
Vancouver. 74% would enroll at WSU Vancouver because they “want to stay in Southwest
Washington”.

As explained in the Market Capacity and Growth rate Sections, by 2021 the School of ENCS
programs will have produced 841 qualified potential students for the MS-EE program in SW
Washington. Assuming 21% of the BS-EE graduates attend the MS-EE program (using the
percentage indicated by the alumni survey as a good indicator), and also assuming 5% of the
computer science and mechanical engineering graduates attend the MS-EE program, there will be
estimated 95 potential students for the MS-EE program just from our own graduates. In addition, if
we assume 10% of the 456 engineers who work at the SW WA companies or reside in SW
Washington and work in Portland are interested in the MS-EE program, there is an additional
estimated 44 potential students for the program. Therefore, the market size is estimated as 141
potential students by 2021 when the program is expected to mature.

Growth rate

Student demand: The undergraduate degree production in the BS-CS, BS-EE and BS-ME programs
at WSU Vancouver has grown 40% from 2013 to 2015. In this same period. the BS electrical
engineering degree production grew 80%. In Fall 2015, number of students admitted to the BS
electrical engineering program grew 27% while the CS and ME programs experienced 9% and 3%
growth, respectively.

Starting with an average 20% growth rate that tapers down to 3% over the next six vears, the BS-EE
program will produce 331 graduates in the region by 2021. The BS-CS program will produce 150
graduates by 2021 (starting from 9% growth tapered down to 3% over the next six vears). The BS-
ME program was assumed to remain at a steady 3% growth over the next six vears, which produces
360 graduates in the region by 2021. Overall, between 2016 and 2021. the School of ENCS
programs will produce an estimated total of 841 qualified graduates in SW Washington. This is in
addition to the 96 BS-EE graduates between 2012-2015 and more than 500 graduated from the BS-
CS and BS-ME degrees between 2004-2015. It should be noted that majority of the WSU Vancouver
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graduates tend to stay in the region after graduation. They are originally from this region and want to
stav/work in this region after graduation. This is a campus characteristic for WSU Vancouver.

Based on these enrollment projections and the 4% growth in number of engineers in the region, the
growth in demand for the MS-EE degree in the region is estimated to be about 13% in the next six
years.

Our existing MS-CS degree program, which has fewer tenure-track faculty, has experienced some
drop in the enrollment recently due to the departure of a faculty member (search underway). But our
MS-ME program has been growing steadily. Both of these programs are thesis-only programs. In
the proposed MS-EE program, we will have both thesis-only and non-thesis options (first time on the
Vancouver campus). We expect excellent response from the community, especially from the
engineers who are working in the regional high-tech industry and want to complete an advanced
degree. As a point of comparison. 80% of the enrollment in the MS-EE program of PSU is in the
non-thesis option.

Employer demand: In April 2015, we surveyed some regional employers. Nine responses were
received. 43% indicated that they “definitely will increase hiring of electrical engineers in the
coming years”, and 43% indicated that they “probably will increase hiring of electrical engineers in
the coming years™.

The semiconductor industry needs highly trained employees due to the very advanced technologies
involved. As indicated in the letter by the Columbia River Economic Development Council
(CREDC), the MS-EE program will provide an ability for the companies to partner with the campus
for R&D projects, which will be an important competitive advantage for the region. This will
provide opportunities for economic development and also enable CREDC to attract more high-tech
employers to the region. The availability of qualified. well-trained workforce is one of the most
important factors for a business to relocate to a new region. The employer demand is expected to
grow as the region continues to grow its high tech businesses.

Target Market

Qur target market primarily consists of SW Washington residents with BS-EE. BS-CS or BS-ME
degrees who want to obtain an MS-EE degree without leaving Southwest Washington. Their primary
need is to stay in SW Washington due to various obligations while pursuing their master’s degree
electrical engineering. Providing this degree at WSU Vancouver will serve their needs.

We also anticipate some BS-EE degree holders from other locations (including international) who
want to pursue MS-EE study on one of our lab-on-chip areas of focus and/or want access to our
specialized facilities (cleanroom, RF lab). They tend to desire employment with the companies in
this region after graduation.

Estimate the number of individuals vou expect to enroll from your target market for the 1%, 2*¢ and
~rd
3% years.

d
1% year 2™ vear 3" year

Target 18 37 45
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TARGET MARKET: Characteristics:

SW WA residents with BS-EE, BS-CS
or BS-ME degrees
* Place-bound (living in SW Washington)
» Low cost (staying home while completing degree)
¢ Want small classes
*  Want interaction with research faculty
*  Want access to high-tech labs
¢+ May be employed in local industry

Recruitment Plan:

1. How and where are students going to find out about this program?

Students will find out about the MS-EE program through a variety of ways:

a) Website:

There will be a new Web site for this program under the existing School of ENCS website.
Prospective students will be able to find all sorts of information about the program including the
admission and degree requirements, links to Graduate School website. and faculty websites.

b) Open Houses:

The MS-EE program will be featured in a series of campus Open Houses for prospective students. At
the Open Houses students will be able to meet with faculty and academic coordinators, financial aid
and scholarship representatives, current students and local alumni.

¢) Advertising & Promotions:

A series of advertising strategies will be employed to target potential students in all six counties of
southwest Washington and the Portland metropolitan area. All materials will have specific content
about the new MS-EE degree program.

d) WSU Vancouver recruitment materials
All existing WSU Vancouver recruitment materials will be immediately updated to provide
promotional information about the new MS-EE degree program. These materials include

«  WSU Vancouver FYL,

*  WSU Vancouver Fact Sheet,

«  WSU Vancouver School of ENCS program brochures,

¢+ WSU Vancouver Catalog, and others.

| S I

Who will represent this department in its promotion activities?
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The electrical engineering faculty as well as the academic coordinators will be the primary
representation in most of the face-to-face promotional events. In addition, WSU Vancouver Office of
Student Services; Marketing and Communications; and Development and Alumni Relations will be
mvolved in the promotion activities.

3. What specific venues can you use to promote an awareness of this new program?

¢ On-campus recruiting events,
*+  Website,

+ Through the help of members of the computer science, mechanical engineering and electrical
engineering Industry Advisory Boards of the School of ENCS

* Presentations to our own undergraduate students in all three degree programs,

* Regional employment fairs (in Portland),

e  WSU Vancouver Advisory Board members,

*  WSU Vancouver student government events,

+ Local newspapers including the Columbian, Oregonian and Vancouver Business Journal
» Columbia River Economic Development Council (CREDC) publications and meeting

4. What means will be used to access and educate businesses, industry, agencies, and/or
institutions about this offering?

*  The three Industry Advisory Boards of the School of ENCS are made up of members from a
broad array of firms in the region. Regular communication with these key leaders and
influencers helps educate them about the degree and program.

+ Information about the degree will be disseminated to all area employers. and specifically high
technology employers through their electronic newsletters, personal visits and presentations to
employees.

+ Engineering societies and local chapters of associations will be targeted for presentations,
materials and promotions. These include Institute of Electrical and Electronics Engimeers
(IEEE), American Society of Mechanical Engineers (ASME), Society of Women Engineers
(SWE), the America Electronics Association (AEA)., Tau Beta Pi (Engineering Honor
Society) and others.

+ Regional WSU alumni with BS-EE degrees will be specifically informed via newsletters, and
all regional alumni will be informed through WSU publications including the NW Crimson
and Gray magazine.

* Regional partners, the Columbia River Economic Development Council, the Greater
Vancouver Chamber of Commerce and the High Tech Community Council, will be contacted
to reach the regional industry employees. In addition. Technology Association of Oregon will
be contacted to participate in their networking and recruitment events to inform potential
students who may be residing in SW Washington.
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Financial Analysis:

Table 14. Additional program faculty required.

Name or Position % Effort in FTEin
Identifier Rank/Title Status FTE Program Program
New Faculty Assistant Prof. Tenure-track 1 100.0% 1.00
New Faculty Assistant Prof. Tenure-track 1 100.0% 1.00
Total Faculty FTE 2.00

NOTE: In addition to the current 5 full-time faculty members in our electrical enginesring program, two
additional FTE have been budgeted by the Vice Chancellors’ offices at WSU Vancouver as
mdicated in this table.

Table 15. Enroliment projections.

Students Year 1 Year 2 Year 3 Year 4 Year 5 Year 6

Headcount 18 37 45 48 49 50

AAFTE 14 28 34 36 37 38

* Year 6 1s when the program is anticipated to reach full enrollment.

Table 16. Administrative/support staff.
% Effartin
Name or Position Program FTEin
Identifier Title Responsibilities FTE {year &) Program
Eric Walla Academic Coordmator Advising 1 4.0% 0.04
Kristy Gutierrez Academic Coordinator Advising 1 4.0% 0.04
Kristine Olsen Administrative Manager Support (appomtment letters, etc.) 1 2.0% 0.02
Erin Hartv Accreditation Coordinator Support (Assessment) 1 3.0% 0.03
Sam Judd Technician Tech support 1 5.0% 0.05
Total Staff FTE|  0.18




NOTE

NOTE

1:

Table 17. Cost and revenue.

Master of Science in Electrical Enginearing - WSU Vancouver
1217415
1st 2nd 6th
15t 2nd 5th Academic Arademic Academic
FTE FTE FTE Year YaEr Year
Total Stugdent HOC 18 <0
Total Student ALFTE 14 33
*Enrofinren: velies
Personnel
Faculty linzer empioyae FTE by job ke, iinsart snnusisal
Assistant Professor (new) 100 .00 1.30 53,000 28,00
Assistant Professor (new) i) 1.00 1.58 38,
Subtotal 1.0 z.00 200 83,000 176
Exempt
Administrative Mansger .05 0.03 1737
Academic Advisor 1 .05 3.05 2278
Academic Advisor 2 0.08 0.05 22
Subtotal LS 013 25
Ctassified
Technician (Y 0.0% 281
Acerediation Cocrdinator ooE 0. 1.010
Subtotal s 0.1 .90
Teaching Assistants (nevs) 5.0C 540 77280
Teaching Assistenis {new} o.00 2.00 20,500
Subtotal 5.00 7.00 1 108,180
Total Perscnnel .30 .23 2 282127
Benefits
Faculty (newe} BI% 23,036 4
Exempt 284% 2,144
Classified 38.7% 2,428
Graduate 12.6% 13,508 14,
Total Benefits 28,1371 84,182
Link to current benefits model rates
Goods and Services €.002
Travel 1.000
Equipment (faptops, cameras, softivare) -
Total Direct Costs 223,545 368,42
Total indirect Costs 35% 120.583 187,
Tota! Cosis 344,523 563.725 588,385
Cne-Time Costs Lfsar inpute one-hme o521 ol s} o
Recurring Costs Formula calculsles recuring costz— 322,523 562,725 £58.385
Totel Costs 344,523 563,725 558,385
Calculated total cost per student AAFTE: 24,609 20,133 14,721
Calculated direct cost per student AAFTE: 45,898 13,086 9,568
Revenue
trtzrnal Departmental fArea Reallocation 13,4581 10.220
ALFTE Net Operating Fees 280512 3833852
QOther <WSU “ancouver campus funds> 2889 782 385203
Total Revenue 563,725 559,385
TRUE TRUE TRUE
1 Totsl coars must equel oisl reve "
7higie on Yesr N Flegge replaca the jfatar ™ itk the vesr in wiich woU @00t (NE Srogram o meach Sl enrclim.

As indicated in the Facilities Section, the new building contains labs with state-of-the-art equipment. In addition, there has been
significant philanthropic support (fundraising, cash contributions, equipment donations and lab naming) for the WSU Vancouver electrical
enginesring program. We expect this to continue and alse extend to the MS-EE program.

The TA support requested in the budget for this program inaccurately skews the cost per FTE. Graduate students in the new MS-EE
program will fill the TA positions. They will be helping faculty in the graduate courses but also in the undergraduate labs as teaching
assistants. The help with undergraduate classes relieves faculty time so that faculty can concentrate on research. The undergraduare
electrical engineering program has 14 different laboratory courses. When the undergraduate program was established in 2008, there was
(and stll 15} no graduate program in elecirical engineering to have graduate teaching assistants. Hence, the critically needed TA positions
are included in this budget. We have been providing teaching assistance with temporary help, post docs, graders, ere. with one-time funds
fom our own budget. Based on data from last three years, the estimated total cost was $272.000. The requested annual TA funding is
approximately equal to whar we spent per vear. The requested permanent budget for gradvate TA support will align with the best
practices and definitely improve the quality of education we will be providing.
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Assessment Plan and Tools



Mapping of Assessment Tools to Learning Outcomes

essme e GLO GLO GLO GLO Weight
1 2 3 4 1to5s
Form &
Faculty Assessments :
i Instructor Course Assessment X X X 3
Graduate Advisor Assessments
3 |Semester Review (Not Evaluated) o]
2 JAnnual Review - 1styear X X X 1
2 |effectiveness of Research - 1st Year i X 1
5 |Advisors Final Thesis Eval Form X X X 3
5 |effectiveness of Research - 2nd year X X 1
Thesis Committee {Advisor, Co-Advisor, Committee Member; Non-
Committee Faculty} L : : . :
4 [Thesis Evaluation - Commitiee Form X X 1
Student Assessments
2a-b |annual Review - Student Section {Not Evaluated) Q
&  |Exit Survey X X X X 2
# of measured occurrences 5 8 7 3 —
Program is meeting expectations when average score = 3.0
&/2CL5

*Forms are provided after the next page.
&

Assessment Timeline

Graduate Assessment Report - Timeline By Month

September GSC Fall Meeting freview SinTing e looe meenng minutes 2nd implemant September
Collect Graduate Course Syllabus {Falf) September
Populate Gradusate Student List September
Alumni Sursey May
lanuary Collect Graduate Course Syllabus {Spring] lgnuary
February GSC Spring Meeting irzues ¢ : February
Prepare final cutcomes report template February
March GSC Pre Assessment Meeting -view L -3 Miateria. anc duz dates] March
April Instructor Graduate Course Survey 5-May
1st Year Annual Review 5-May
Thesis Evaluation Form 24-Apr
Advisors Final Thesis Form 5-May
MS Graduate Exit Survey 1-May

May GSC Assessment Review Meeting :-= dl 13-May
Share Assessment review report w/ facutly and leadershipi Nay
GSC to write Assessment review report | Secier 7 - Conzwsion |4t 10-May
GCS pre-liminary report to School Director and GSC 13-May
Complete Final Draft of report 23-May

June Final Graduate Assessment Report Due June 1st 1-Jun

4=
n



Mapping of Learning Outcomes to Graduate Courses

Graduate Learning Outcome
GLO-1 Have s deptn of knawledge in & paricutar feld er subfiele of their discipline.
GLO-2 Have tha sbility to farmulate and execute a resesren plan, incluging genersting and analyzing
ragasrch results
GLO-3 Have the ability to communicate effecively through oral graseniations snd publications
- . G1.O-4 Have tne skility 10 pursue professions! development 1o meet the cnalienging cemands and increasing
Course itz responsibities of @ successful caraer
Proposed Zlectrical Snginsering GLO-1 GLO-2 GLC-3 GLO+
Spring IFundamensls of Lar-Cn-Chiz iLoC) X X
Fall Zwpermenta Mathods for Elscrical Eagmesting X X
Fall Azvanced Antanna Cesign X X
Fall High Frequancy Clrcuit Casign % X
Fall |~2vanzed Hardvare Varficaticn X
Sgring |~ovanced Fower Slectrenics S
Fall Sensors X
Spring Solic State Davice Design 3nd Modeling X X%
Computer Science GLO-1 GLO-2 CGLO-3 CLO-4
Fall CS 816 Theory of Computation % X
Fall CE 518 Aavanced Analysis of Aigariams % X X
Spring CS 527 |Somputar Se: %, %
Spring cs S rificial lazzliegence X
Fall £S5 22 Coreputer Graphics X
Fall CE 547 Computer Game Dasign X hs
Spring CS 885 Embecded Systams X X
Fall{Sp CE 530 [“avansed Tapics in Compeuter Sience b3 X X
Miechanical Engineering GLO-1 GLO-2 GLC-3 GLO-4
Sgring tach 815 Aavnaced Heat Transter
Fall Mach 82t [Fundameriats o7 Flulds % X X
FallfSp Nech E2% Experimental Methods fae I Y X
Nech 532 Finite Slaments X X
Naesh 522 *icrafanneaton Teeknology X s ks
Reeh E£5 ~av Topics in Micre & Nano Technalagy X X X
hlech £37 ~ X X
Mech S22 Robotics X X X
et Compurar-3ded Engineering X
Nech Mechanical Faiura in Mech Design X X X

GLO-4 is assessed using Annual review (1 * vear), Alumni survey and EXit survey assessment tools.
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Forms Used in Assessment Data Collection

FORM #1

AT

slgamees

L ! AdoE
smpree L Ralmesed s DopeTe Mt DRIt
LN g X L
g n e ot
sttt Bt YU e
el s wudl -
TR rra DRETA CATCATMTT X €A I anre ctivieed 2- w wende e % S0
TR O or el Shey Tt wat nUtrTeme. Les TR ahe a S s e - nr
Lo axie il
| S

i
e ——

;
H
A

G- L Maas SOILT I ARG 1N T PRrteuia T O Sulfiilz ot tor dgizine o that
Urly 0 PRILETICD 22 Tuplrt in U dd

L2 e wren otk e doeencinte ped moesite 4 mesmatch slan 1orlogteg ke e ans
AP rwnmetv Temie

L= arm mzbe 10 crememos ot st et s thrdaggh ooml Seaserntss nneans pohiirslnes

Spreadsheet filled with assessment scores by each course instructor at the end of a semester.
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FORM #2:

(Advisor’s Section)

48

School of Engineering and Computer Science
First Year - Annual Review of Academic ?rogress of Graduate Siudents
Advisor's Section

Graduate Student’'s Name: Advisor:

Checklist for Graduate Advisors: (is:year Evaiuation Period - Check One: T aug - viav T Jan - oec)

J

The advisor should answer the questions in Parts 1 and 2 of this form:

- ASSESSMENT PART 1 -
Cverall e el
Assessment ’
Coursework « demonstrates proficiency =3 0 0
Ethics « demonstrates ethical behavior in B A g 3
academic activities )
Professionalism o demonstrates professionalism in = 0 a A
interaction with faculty, peers, and others  ~
Progress e demonstrates progress toward .
completing degree requirements in & = 3 3 4
timely manner
Research " e demonstraies independence 4 0 0
¢ demonstrates initiative £ 0 a d
s demonstrates productivity 50 4 3
e demonstrates appropriate focus in 0 0 0
research direction °
s demonstrates knowledge of proper & 0 a -

laboratory protecol and follows policies

Certification of Assistantship Duties {if applicable):

If the student served in an assistantship position during the past year, please have the student review and

sign befow, along with the student's faculty advisor.

Student: The graduate assistantship position that you have held during this past year and the related tuition

=

a

a

aagd

a a

oo a o aa

u

I

g agoaa o o aa

waivers were contingent upon factors as outlined in your offer letter. By signing below you certify you have met
the following contingent factors for the preceding semester(s) during which you held an assistantship {circle alt

that apply) fail __

yr { spring yr:
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Scheol of Engineering and Computer Science
Annual Review of Academic Progress of Graduate Students
Advisor's Section page 2 of 2

+ | remained enrolled full time {(at least 10 credits as defined in Graduate School policy manual, chapter
9) during the period of the appointment.

» | maintained a 3.0 cumulative GPA during the period of the appointment.

» | metthe service requirement of an average of 20 hours per week for 0.5 FTE as scheduled by my
department/supervisor (or based on hours required for partial FTE appointment).

Student Sign / Date Faculty Advisor Sign / Date

- ASSESSMENT PART 2 -

Effectiveness of Research - 1% Year

Presentations seardivg . . . -
QTY e Effectiveness of pressentation at -

conferences = 0 O 0 0 O
Publications

» Effectiveness of publication as author or

QTY co-author £ 3 O 4 O O

Both the advisor and the student affirm having met to discuss the student's progress:

Advisor Signature: Date:

Student Signature: Date:

*For all ratings below satisfactory, please comment below:
1. I the student is not performing well, please outline how they can improve
2. Provide recommendations for the coming year
3. Provide specific feedback you would like to provide to the student on their evaluation

es
led i the a8

in the stugent




FORM #2

(Student’s Section)

Schoo! of Engineering and Computer Science

Annual Review of Academic Progress of Graduate Students
Student’s Section - Fall to Spring {¥r)

Checklist for Groduate Students:

!
g

|

0

]

Complete this section of this Progress Report. sizase answer all questions. Iark “none” or “does not
apply” for questions you can’t answer.

Complete a Research Summary to attach to this Progress Report. sleass write 2 brief {two-page
maximum) research summary of progress made an your project, thesis, or dissertation research since the last annual
review. It should begin with a brief description of the averaif research cbjectives followed by specific tasks sccomplished
toward achieving those okjectives. Such accomplishments may include project identification, literature review, design of
exparimants, results of simulations and experiments, and presentation and/or publication of resuits. This summary i 3n
impartant part of the review process, and you should put your best effort inte writing it

Submit the completed Progress Report and Research Summary to your advisor by April

29, This deadline allows your advisor time to review them before maeting with you.

Schedule 3 meeting with your advisor by May 5. Make an appointment with vour advisor before this
deadline. The Progress Report and Research Summary should serve as the basis for discussion about your progress
towards vour degree and crofessional development. Your advisor should complete their section of the Frogress Report
during this mesting, and beoth of you should sign the completed resort. if there are concerns or disagraements that can
not be worked out, you are encoursged to reguest a meating with the Chair of the ENCS Graduate Studies Committae
{GSC).

Your advisor must turn in the completed report to the Graduate Academic Coordinator by

May 5. after reviewing the report, the ENCS GSC and Schoo! Director will give written notification to e3ch student of
his/her performance with suggestions for improvement wrhere indicated.

Student’s Name Degree Program FTor | Graduate Advisor {and committee
{Printed): Program Start Date PT GPA members, if known)

Cumulative Graded Coursework

Course ¢ Grade Credit Course Grade Credit Semester

Proposed Future Coursework

Course Semester Course Semester Course Semester Course Semester

Progress toward degree {insert actual or anticipated dates). The semesters listed are the ones which the
department strongly recommaends that the item be accomplished by.




1. Admission to current graduate degree program

Semester Year
2. Research topic selected (Semester 1}

Semester Year
3. Tentative program of study developed in consultation with advisor (Semester 1}

Semeszter Year
4, Research committee formed (Semester 2} i

Semester Year
5. Program of siudy approved by research committee and filed (Semester 2}

Semasier Year
6. Preliminary examination scheduled (PhD; Semester 6 or 7)

Semester Year
7. Thasis/project final examination scheduled {last semeaster)

Semester Yfear
8. Estimated campletion of degree

Semester Year

Briefly complete the following {attach additional pages if necessary):
Assistantships and Scholarships

1. Assistantships you have received during the past year (Research, Teaching, Graduate Scholar, Teaching
Fellow). For a TA appointment, please indicate the course number, semester and instructor. For 3 Teaching
Fallow appointment, please indicate the course number, semester and mentor.

(&)

Scholarships you have received during the past year (please list name, amount, and the award period).

3. ther monetary awards you have received during the past year {please list name, amount, and the award
period).

Research
1. Participation in research projects since the previous review (give project title, name of the Pl your
responsibilities).

2. Research skills acquired since the previous review,

3. Plans for the coming year {please list as many details as possible}.

Professional Development

1. Conferences or meetings attended (please list date, name of conference/mesting, and locatian).

2. Membership in professional organizations.

3. Service on graduate student/departmental/cellege/university committees.
4. Volunteer or paid work related to career objective.

5. Other.

Scholarly Productivity

1. Presentations delivered since the previous review {give complele reference citations and describe your
contribution if the paper is co-authored).
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Publications submitted, in press, or published since the previous review {give complete reference citations and
describe your contribution if the paper is co-authorsd).

3. Plans for the coming year {please list as many details as possible).

4. Other,

Miscellaneous

1. Honors, awards, or other accomplishments during the past year (not previously listed).

2. Will you need office space during the coming year? What building/room would you prefer?

3. Self-evaluation statement, i.e., how do you feel you are progressing?

Concerns you wish to discuss at the advising meeting:




FORM #3

School of Engineering and Computer Science
Semester Review of Acodemic Progress of Graduate Student

Checklist for Graduate Advisors:

O Meet with student. 1 have met with the student to discuss the student’s progress towards their degree as
well as professional development. 1 understand that my assessment will be used by the GSC to determine if
the student should continue in the program or be dropped.

T Discuss assessment. { have discussed my assessment with the student, and we have both signed below
indicating this. If the student has concerns or disagreements with my assessment that we cannot work out, |
have encouraged him/her to request a meeting with the Chair of the GSC.

3 Return completed report to Eric Walla {ME) or Kristy Gutierrez {CS) by Jan 17/ May 13
The advisor should answer the questions on this form.

1. O endof1¥semester/ [} End of 3™ Semester Date of meeting:

2. Overall assessment:

Above Needs Imzrover
tversge 2oty rart

Coursework ® demonstrates proficiency O d o

Ethics ® demonstrates athical behavior in academic
activities

Professionalism o demonstrates professionalism in
interaction with facuity, peers, and others

Progress » demonstrates progress toward completing
degree requirements in a timely manner

Research ® demenstrates independence
® demonstrates initiative
® demonstrates productivity

* demonstrates appropriate focus in research
direction

& demonstrates knowledge of proper
laboratory protocol and follows policies

I
0
u
3
-
-
-
3
3
-

O o aogoaoaa o a a
g o agaoaoaaoa a a
a ag oagaaoa a a

Overall Progress e How is the student’s overall performance?
*For all unsatisfactory ratings, please comment on the back of this page.

3. I student is not performing well, please outline recommendations:

4. Additional recommendations for the coming semester:

5. Specific feedback you would like to provide during the evaluation:

Print name and sign below at conclusion of review:

Advisor: Datea:

tudent: Date:




FORM #4

THESIS EVALUATION FORM
School of Engineering and Computer Science
WSU Vancouver

Distribute a separate form to all members of the thesis committee at the time of the defense.

Student Name:

Presentation Date Thesis utle:

MSME MSCS MSEE (Check Ore)

Circle level of attainment for each area:

Oral Presentation ¢o-3

1) Oral/Visnal Presentation Delivery

5 - Qutstanding l 4 - Good [ 3 - Adequate l 2 - Marginal ] 1 - Inadequate
2) Overall Organization
. . T
3 - Oustanding [ 4 - Good ‘ 3 - Adequate ‘ 2 -Marginal ] 1 - Inadequate

3) Presentation Content/Substance

3 - Quistanding | 4 - Good ‘

3 - Adequate ‘

2 - Marginal |

1 - Inadequare

4) Response to Questions

5 - Outstanding 4 - Good }

3 - Adequate }

2 -Marginal !

1 - Inadequate |

Thesis / Research co-»

1) Organization

5 - Qutstanding l 4 - Good I

3 - Adequate l

1 - Inadequate

2) Writing Quality

5 - Qurstanding 4 - Good ‘

3 - Adeguate ‘

1 - Inadequate

{ 3) Literature Review

5 - Qurstanding l 4 - Good I 3 - Adequate } 2 - Marginal i 1 - Inadequate
| 4) Research Plan
5 - Outstanding | 4 - Good | 3 - Adequae | 2-Marginal | 1 - Tnadequate

5) Analysis

5 - Qurstanding l 4 - Good ]

3 - Adequate ‘

1 - Inadequate

6) Conclusions

5 - Outstanding | 4 - Good I

i

3 - Adequate ‘

1 - Inadequarte

Comments {continue on backside if needed):

Evaluator Name:

Signatuore:

Check One: Advisor Co-Advisor Committee Member Non-Committee Faculty
*Return completed forms to Academic Coordinator™




FORM #5

h
wn

Advisor’s Final Thesis Evaluation Form
Completed by (advisor) for (student)

A - (GO2) Regarding the intellectual contribution of this thesis (check one):

This thesis contains a novel and publishable intellectual contribution (5}

This thesis contains a novel or publishable intellectual contribution to the feld {4)

The work in this thesis is not novel, but demonstrates technical expertise (2}

B - In all thesis research, the student and advisor work together. However, the student’s
contribution may varv across different areas.

Rank the student’s contribution in each of the areas below on a scale of 1-5:
1 —the student did not contribute (0%)
2 — the student contributed somewhat (~25%)
3 —the student contribution was equal to my own (~50%)
4 — the student was the main contributor {(~75%)
3 — this was the student’s own work (~100%)
(GO2 & GO3) The student contribution to the research included:

(GO2) Formulating the hypothesis or research idea

(GO2) Designing experiments or planning implementation

(GO2) Conducting experiments or performing implementation

(GO2) Analyzing the experimental results

(GO3) Communicating the relevance of the work

C - (GOIy Given this student’s performance, would you (check one):

Recommend this student for a top tier (top 50) graduate program? (5)

Recommend this student for a second tier (top 100) graduate program? (4)

Recommend this student for any future graduate work? (3)

Nomne of the above (2)

D - 2™ Year Evaluation - Effectiveness of Research

Crzz- Above Sati- Balow
. standing SatisSactors factory Satls-
Presentations frctory
Qv___ e Effectivenessof G0 A A a g
. <3 !
presentation at conferences =
Publications & Effectiveness of
Qv publication as author or c0 0 . O O

co-author

oAl

-

v.4-20135




FORM #6

WSUV School of Engineering & Computer Science
MS Graduate Exit Survey

1. Please rate your ability to perform the required learning outcomes by using the numerical scale 5-1 as
defined below.

5= Agree Strongly, 4=Agree, 3 =Neutral. 2 =Disagree. 1= Strongly Disagree

)
I
ay
5

2. Ihave a depth of knowledge in 2 parncular field or subfield of disciphne so
that I mav be recogrizzed as 2n expert :n my field

b. Thave the abilitr to formulate and execute a research plan, mcluding
generating and analvzing research results

c. 1have the abilier to communicate effectvely through oral presentations and
publications

d. Ihave the abilitr to pursue professional development that meet the
challengmng demands and increasing responsibilizes of a successful career

2. Have vou accepted full-time employment or will vou be going on for subsequent education?

No Yes | Company Name, City, State
. Employment:
No Yes | University, City, State
Subsequent
Education:
; Ootherms. Ophp.  Derofessional degree (MBA Law School, 3 D)) Oother:

3. Would you recommend the CS_ ME__ EE _ {check your MS) WSUV Graduate Program to prospective students?

Yes | Why? No | Why not?

4. Would you like to be pre-approved to join the LinkedIn: WSU Vancouver Engineering and CS Group?

[ No [J Yes: Provide your non-WSU e-mail address below to join the LinkedIn Group
Non-WSU e-mail address:

Print First & Last Name: Date:

Please return this form to ENCS Office in VECS 201 by May st

This informaticn will de kept confidential within the School of Enginesring and Computer Science at WSU Vancouver.

MS Graduate Exit Survey
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Support Letters
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WASHINGTON STATE | oo
UNIVERSITY |
Qo 1 Chancellor

S

Dear members of the WSU Faculty Senate,

This letter provides assurance that the Master of Science in the Electrical Engineering budget has been
reviewed by Lynn Valenter, Vice Chancellor of Finance and Operations, and by the WSU Vancouver
Faculty Organization Executive Committee.

The purpose of this letter is to provide our commitment to the twa expansian faculty lines, seven TA
lines, and the travel and goods and services funds as detailed in the proposal budget that wili be
dedicated to the Master of Science in Electrical Engineering.

The search for the two faculty lines will commence next year to support the nevs degree program.

Sincerely,

CL CrRe=

Mel Netzhammer
Chancellor,
Washington State University Vancouver

1420 WE Sabimon Creek Vangmaeer, VWA URARG-THT

sATH R AL e - AT Tda ARG



WASHINGTON STATE
[JNIVERSITY
<Y

< VYOILAND COLLEGE OF ENGINEERING AND ARCHITECHTURE

Memorandum

To: Erica Austin, Interim co-Provost

From: Cand:s Clatborn, Dean, VCEA

CC: David Field, Bill Andrefsky. Hakan Gurocak

Date: Oct. 29,2015

Subject: Support letter for proposed MS-EE degree at WSU-Vancouver

By way of the present memorandum. ] am expressing my strong and continued support for
the establishment of a2 Master of Science Degree in Electrical Engineering (MS EE) to be
offered on the Vancouver campus.

As vou know, WSU Vancouver 1s located in a high-tech industrial regicn with many
semiconductor companies who are strongly supportive of this new degree option in
Vancouver. The campus serves the SW Washington region where there is no other MS-EE
program. There is a similar degree program at PSU in Oregon but due to the out-of-state
tuition, the cost is prohibitive for the SW Washington residents to attend PSU. (the PSU
tuition 1s more than twice the WSU in-state tuition).

The proposed degree program will have thesis and non-thesis optiens. The non-thesis option
will be attractive for the engineers working in the region so they can further their education at
WSU Vancouver while continuing full-time employment. This program will also increase the
opportunity for EE faculty in Vancouver to attract students to research positions necessary to
complete the work proposed in their grants.

This degree program fits well with the VCEA strategic plan, emphasizing increased
opportunities for graduate education and serving the needs of industry within Washington
State. It also fits well with University's Grand Challenges research directions (with direct
application to the challenge areas of: Opportunity and equity. Improving quality of Life
through smart systems, Sustaining Health).

PG Box 642714, Puliman, Wa $8164.2714
508.335-5593 § Fax: 509-335-9508 | wwwe.cea.wsu.edu
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Crasx, Couwty Hise Tsomonosr
& Coesnmrry Coomen

MEMBERS

ROBERT BERNARD!
Chair

Kokusai Semiconductor
Equipment Corp.

Casey O'Dete
Secretary & Treasurer
Sharp Microelectronics
of the Americas

RALPH PARKER
Underariters
Laberatories, Inc.

ROBERT SCHAEFER
Shin Etsu-SEH America

SCOTT KEENEY
nlLight Photenics, Corp.

JEFF PARKER

Linear Technelogy Corp.

JOHN MARCK
Sharp Microelectronics
of the Americas

TSUNG Kuo
‘WaferTech

LARRY MEDINER
Sharp Labs of America

PAT COTTER
Kyocera

November 3, 2015

WSU Faculty Senate

P.0. Box 1038

Washington State University
Pullman, WA 99164-1038

Dear Members of the WSU Faculty Senate,

| am writing to express the support of the Clark County High Technology and Community
Council {(HTC) for the proposal requesting approval of a Masters in Electrical Engineering
{MS-EE) degree program at WSU Vancouver.

The HTC is a Washington not-for-profit corporation founded by leading technology
businesses in SW Washington. HTC members represent the largest assembly of
semiconducter industry employers in Washington State and employ approximately 4,000
people in Clark County at very good family wages.

Collectively, the members of the HTC represent the leading voice for high-tech
manufacturing interests in Clark County. Due to the highly technical nature of the
processes employers in this sector utilize, we rely upon having access to a highly skilled
workforce with a variety of backgrounds, including electrical engineers. Our members
also recognize the potential impact of collaborative R&D opportunities that accompany
graduate level research, which would be expanded with the establishment of 8 MS-EE
program.

For precisely these reasons, the HTC has long been a strong supporter of the School of
Engineering and Computer Science at WSU Vancouver. In fact, the HTC played a leading
role in advocating for the recently completed Engineering and Computer Science Building,
to ensure that the university had the ability to expand program offerings and conduct
cutting edge research and training.

The HTC recognizes the important role the establishment of a MS-EE program at WSU
Vancouver could play in supporting the needs of high-tech manufacturers in the region
and the additional opportunities that it could afford. Thank you for your consideration of
this request.

Sincerely,
TNy — -~
[y i
HCL,_"LL N f;:IT/»__MagA

Robert Bernardi, Chair
Clark County High Technology & Community Council

P.O. Box 871498 . Canas, WA . 98687
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November 4, 2015

WSU Faculty Senate

P.O. Box 1038

Washington State University
Pullman, WA 99164-1038

Dear Members of the WSU Faculty Senate,

I am writing to express the support of the Columbia River Economic Development Council
(CREDC) of the proposal requesting approval of 2 Masters in Electrical Engineering (MS-EE)
degree program at WSU Vancouver.

Serving as the Associate Development Organization for Clark County. the CREDC is a private-
public partnership of more than 130 investors and strategic partners working together to advance
the economic vitality of the community through business growth and innovation. In this role,
CREDC collaborates regionally with our industry, workforee, and economic development
partners to ensure that as a metropolitan area we are making the strategic investments necessary
to take the best advantage of current and future economic development opportunities.

Working directly with local employers as well as potential company recruitments affords us with
a unique understanding of the needs of our industry partners. Across the board, we have seen the
need to find and retain skilled workers rising to the top of employers” concerns. The demand for
engineers specifically, including electrical engineers, continues to increase. With our region’s
strength in the semiconductor industry and the alignment of the strategic goals of both the Clark
County Economic Development Plan and Greater Portland Inc. to strengthen the region’s role as
a high-tech hub, this trend does not show any indication of stopping.

We are very fortunate to have strong partnerships already established between industry and
education in Southwest WA, particularly when it comes to our high-tech manufacturers. This is
evidenced prominently by the overwhelming support by industry for the recent construction of
the WSTU Vancouver Engineering and Computer Science Building, as the high-tech community
recognized the need to invest in the infrastructure necessary for the university to be able to
conduct cutting edge research and offer state of the art training opportunities in these programs.

The strength of these relationships with industry as a whole is further demonstrated by the fact
that 92 percent of WSU Vancouver graduates remain and work in the region. Thisisa
compelling statistic for companies considering locating to Clark County, who want to know that
they will have access to highly trained workers and won’t have to struggle to recruit talent from
outside of the region. This concern is particularly true with highly specialized skills such as
electrical engineering. Establishing a MS-EE program at WSU Vancouver would help ensure
that these employers have the skilled workforce that they need, and offering a non-thesis option
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would enable local employers to encourage their workers to pursue advanced degrees without
disrupting operations.

Furthermore, the ability to partner with graduate students on R&D projects that this program
would afford would be an important competitive advantage for the region, both in terms of the
economic development potential of such projects and in assisting in efforts to recruit additional
high-tech companies that recognize the value of such prospective opportunities.

CREDC recognizes the important role the establishment of @ MS-EE program at WSU
Vancouver could play in current and future economic development opportunities for the region.
Thank you for your consideration of this request.

Sincerely,

7 H——

Mike Bomar
President, CREDC



WSU Faculty Senate
Puliman, WA

October 30, 2015

Dear members of the Faculty Senate,

We serve on the WSU Vancouver Electrical Engineering Industry Advisory Board. We have been
closely involved in the development and accreditation of the undergraduate electrical engineering
program. We are impressed with the quality of the education students received and some of us have

hired graduates of the program.

We strongly support the proposed Master of Science in Electrical Engineering degree program at
WSU Vancouver. Our companies need well-trained clectrical engineers. We hire highly qualified
electrical engineers with master’s degrees. We will carefully consider any future applicants with the
MS-EE degree from this program for positions at our companies.

We look forward to contributing to the implementation ang future development of the new MS-EE

progran.

Sincerely,

Black & Veatch
Lake Oswego, OR

1
foJ 3
L ‘;»
Wen-Han Juan
Director, Process Integration Engineering,
WaferTech
Camas, WA

N2

Tim Tees

Senior Account Manager,
KLA-Tencor

Beaverton, OR

Jamie LeVasseur
Principal Engineer,
Compound Photonics
Vancouver, WA

QiWaQ" e V\Z/

Senior Electronic System Engineer.
nlLight Photonics
Vancouver, WA



