2019-2020
Program Assessment Report
Embedded Systems Engineering Technology

Section 1 — Program Mission and Educational Objectives
Oregon Tech Mission:

Oregon Institute of Technology, an Oregon public university, offers innovative and rigorous applied degree programs in
the areas of engineering, engineering technologies, health technologies, management, and the arts and sciences. To
foster student and graduate success, the university provides an intimate, hands-on learning environment, focusing on
application of theory to practice. Oregon Tech offers statewide educational opportunities for the emerging needs of
Oregonians and provides information and technical expertise to state, national and international constituents.

Core Theme 1: Applied Degree Programs

Oregon Tech offers innovative and rigorous applied degree programs. The teaching and learning model at Oregon Tech
prepares students to apply the knowledge gained in the classroom to the workplace.

Core Theme 2: Student and Graduate Success

Oregon Tech fosters student and graduate success by providing an intimate, hands-on learning environment, which
focuses on application of theory to practice. The teaching and support services facilitate students’ personal and
academic development.

Core Theme 3: Statewide Educational Opportunities



Program Mission: The mission of the Embedded Systems Engineering Technology



Section 2 — Program Description and History

Program History

The Embedded Systems Engineering Technology (ESET) program was proposed to OUS in spring of 2006 and approved in
August, 2006. The curriculum for the ESET program is common with the hardware and software programs for the
freshman year. The sophomore year of the ESET program has been constructed to mirror the track through both the
Computer Engineering Technology (CET) and Software Engineering Technology (SET) programs, called the Concurrent
Degree program. The ESET program junior year is when ESET students get instruction specific to topics of embedded
systems engineering. These courses were taught for the first time in fall, 2008 on the Klamath Falls campus and soon
after at the Wilsonville location. The full program is now offered to students at both locations.






Program Graduates

There has been a gradual and steady increase in the number of Embedded Systems graduates on both
Portland Metro and Klamath Falls campus.
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Figure 2 CSET Degrees
Employment Rates and Salaries

Institutional data indicates that graduates of the Embedded Systems Engineering Technology program are
successful in finding employment. Some recent employers include Intel, Aristocrat, Mentor Graphics, LO3

Energy, Ravensclaw, Intel, Ravensclaw and Mentor Graphics. Some graduates are also pursuing graduate

degrees in a related field.
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Showcase Learning Experiences

» During the week of February 9™, 2020 Kevin Pintong took students to the Annual IPC Expo to participate in
teaching a soldering workshop as well as explore the Expo.

e On October 7", Larry Landis from Intel PSG gave a presentation on getting hired in Tech Talk, as well as ran a
workshop on Intel FPGA High Speed 1/0.

e OnlJune 5™ 2020, Junior project students participated in the campus wide virtual project symposium to
showcase their projects. Industry Advisory Board members were also invited to attend.

Program Changes

Pramod Govindan left at the end of June 2020. A search for his replacement is ongoing.






Industry Advisory Board Meeting

In the January 1, 2020 Industry Advisory Board meeting, we discussed the following questions. Meeting minutes are available as
well.

1. Engineering Technology to Engineering changes
2. Changing from A-K to 1-5 for ABET assessment
a. Members commented that some removed outcomes were necessary in the workplace such as professional
development, ethics, and professional development.
3. How do members feel about changing the junior project from 3 terms to two terms.

Todd stated this was do



Core Program Faculty

Douglas Lynn, Professor (KF)
(KF)
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Kevin Pintong, Interim Program
Director Computer Engineering
Technology, Associate Professor (KF)

George Drouant, Instructor (KF)

Troy Scevers, Program Director
Embedded Systems Engineering
Technology, Associate Professor (KF)

Michael Healy, Assistant Professor

Phong Nguyen, Assistant Professor
(PM)

Pramod Govindan, Instructor (PM)



Section 3 — Program Student Learning Outcomes

Graduates of the Computer Engineering Technology (CET) Bachelor Degree program may be employed in a wide range of
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Section 4 - Curriculum Map

Program Student Learning Outcomes

Course Major Title

PSLO
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Essential Student Learning Outcomes

Essential student learning outcomes are given in the table below at the introduction, practice, and capstone levels
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Section 5 — Assessment Cycle

The table below is the updated assessment cycle for 2019-2023. The assessment cycle below reflects changes made as a
result of the ABET ETAC a-k to 1-5 learning outcomes change. PSLO are assessed in a three year cycle and the ESLO are
assessed in a six year cycle. Each PSLO will have two direct measurements (two classes) with one indirect measurement,
and each ESLO will have one direct measurement.

PSLO ESLO 2019-2020 2020-2021

(This report)
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CST 231 (Kevin,
Unknown)

N/A Diverse CST 471 (Kevin,
Perspectives Phong) ESLO
Only
CST 371(Mike,
Phong)
N/A Ethical CST 472 (Phong
Reasoning and Unknown)

CST 372 (Phong
and Mike)
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Section 6 — Assessment Activity

This year’s assessment focused o
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Assessment A—WL - 472

Learning Outcome (2): an ability to design solutions for well-defined technical problems and assist with the engineering
design of systems, components, or processes appropriate to the discipline;

Course/Event: CST 472

Level: Capstone

Assessor & Campus: Phong Ngyuen at Wilsonville
Activity: Student beta prototype was assessed using an instructor assigned grading rubric (0-100)

Rubric:
2. See rubric below

Sample and Reliability: Ten student artifacts assessed. Limited sample size may skew results. Scoring was performed by
faculty of record for CST 472.

Multiple Sites: Terminology used in assignments are different but same content was covered.

Performance Target: Student achieves
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Design well-defined tech problems Rubric

Performance
Criteria

No/Limited
Proficiency (1)

Some Proficiency

>

Proficiency

)}

High Proficiency
@

Understand
tech
problem

Design
solution to
problem

Tools
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Assessment A —KF - 315

Learning Outcome (2): an ability to design solutions for broadly-defined technical problems and assist with the
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Assessment B — KF - 472

Learning Outcome (3): an ability to apply written, oral, and graphical communication in well-defined technical and non-
technical environments; and an ability to identify and use appropriate technical literature; (ESLO Communication)

Course/Event: CST 472
Level: Capstone

Assessor & Campus: Kevin Pintong at Klamath Falls

Activity: Student gave presentation and submitted PowerPoint based on preliminary design review.

Rubric:
3. OIT presentation rubric
4. Scoring Rubric for CSE 472 presentation

Sample and Reliability: Ten student artifacts assessed. Limited sample size may skew results. Scoring was performed by
faculty of record for CST 472.

Multiple Sites: Terminology used in assignments are different but same content was covered.

Performance Target: Student achieves grade of > 75% according to rubrics for each item. Overall, > 75% of students
achieve success.

Performance Level:

Item ESET CET

Public s
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Interpretation: Data provided in this report indicates that the Program Student Learning Objectives are being met for
Klamath Falls. Limited sample size.
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Was the speaker appropriately animated and did they maintain good eye contact 3
~\with the audience?
Presentation
Did the presenter use a clear voice and provide smooth delivery? 3
Did you feel engaged during the presentation? 3
\Were you able to read the slides, and were they proofread? 3
Did you feel that the presenter communicated their project to you in a clear and 3
concise manner?
Cust. Did the presenter correctly answer questions in a professional manner? 4
Interaction
Organization|Was information presented in a logical sequence? 3
\Were sources (figures, tables, etc.) appropriately cited? 3
Total Points 100 83.4 (CET)

84.14 (ESET)
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OIT-BEMB PSLO 3 an ability to apply written, oral, and graphical communication in both technical and non-
technical environments; and an ability to identify and use appropriate technical literature;
Criterion Met.
Summary All projects from 472 fulfilled requirements of rubrics
Improvement Narrative Both project Preliminary Design Review were well conducted
Attachments Appendix A
RESULTS:
OIT Public Speaking Rubric
Performance No/Limited Some Proficiency Proficiency High Proficiency
Criteria Proficiency (1)
(@3] (€)) )

Content 2 3

Organization 1 4

Style 3 2

Delivery 1 4

Visuals 2 3
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Assessment B— WL - 371 — Direct

Learning Outcome: an ability to apply written, oral, and graphical communication in both technical and non-technical
environments; and an ability to identify and use appropriate technical literature;

Course/Event: CST 371
Level: Capstone

Assessor & Campus: Phong Ngyuen at Wilsonville

Activity: Evaluation of presentation and powerpoint based on simulation of a Preliminary Design Review. Evaluation is based on a
rubric

Rubric: See Appendix D- OIT Public speaking rubric

Sample and Reliability: Five student artifacts assessed. Limited sample size may skew results. Scoring was performed by
faculty of record for CST 371.

Multiple Sites: Terminology used in assignments are different but same content was covered.

Performance Target: Achieve an average of 3/4 according to OIT oral presentation rubric grading. Achieve an average of 80/100
according to Embedded Program Rubric grading

Performance Level:

Item ESET

Instructor evaluation > 80/100 with Embedded
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Interpretation: Both project Preliminary Design Review were well conducted

OIT Public Speaking Rubric

Performance No/Limited Some Proficiency Proficiency
Criteria Proficiency (1)
@ (€))
Content Team Bicycle

High Proficiency

Team ASB

G}
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TOTAL:

94.5
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Assessment B— KF - 371 — Direct

Learning Outcome: an ability to apply written, oral, and graphical communication in both technical and non-technical
environments; and an ability to identify and use appropriate technical literature;

Course/Event: CST 371
Level: Capstone

Assessor & Campus: Michael Healy at Klamath Falls

Activity: Evaluation of presentation and powerpoint based on simulation of a Preliminary Design Review. Evaluation is based on a
rubric

Rubric: See Appendix D- OIT Public speaking rubric

Sample and Reliability
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Assessment C - WL 371-373

Learning Outcome (3): an ability to function effectively as a member of a technical team
Course/Event: CST 371-373

Level: Capstone

Assessor & Campus: Phong Ngyuen at Wilsonville.

Activity: Student was evaluated using teamwork rubric and paper on teamwork.

Rubric:
1. OIT teamwork rubric in Appendix B

Sample and Reliability: Five student artifacts assessed. Limited sample size may skew results. Scoring was performed

37



RESULTS:

INSTRUCTOR RUBRIC EVALUATION OF TEAMS —
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TEAM MEMBERS EVALUATION OF OWN TEAM -5 students in 2 teams. Numbers in each box represent where teams were
assessed to be

Performance Capstone Level
Criteria (4)
The following are achieved
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Assessment C — KF 371-373

40



RESULTS:

EVALUATION OF INDIVIDUAL STUDENTS — 9 ESET (E), 9 CET (C).

Performance Capstone Level (4)
Criteria The following are achievedwithout

41



ESET: 63/63 (100%) > Foundational Level

CET: 60/63 (95%) > Foundational Level
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Appendix A- CST 315 Lab - WL
Objective:

1. To design and build a simple Analog-to-Digital (ADC) and Digital-to-Analog (DAC)
converter using OpAmp
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voltage Vpac (e.g. a (001)2 gives a 1V output, a (011), gives a 3V, while a (111), gives a 7V output).

44



Figure 3: Flash Analog-to-Digital Converter

The circuit consists of 4 comparators whose inverting inputs are connected to a voltage divider. A
comparator is basically an operational amplifier used without feedback. The outputs of the
comparators in Figure 3 correspond to a digital word. When the input rises above Vi, the first
comparator will switch to a high output voltage causing the LED to light up, indicating a (0001). For
larger input voltages the output of other comparators will switch high as well. For large input voltages
(above Vn3) all comparators will be high corresponding to (1111) digital output. Thus the comparators
encode the analog input as a digital word on a thermometer scale

All comparators work in parallel which makes this ADC very fast. For that reason it is called a
Flash Converter.

Calculate and record in your report, the values of Vni when (for what value range of Vin) each
comparator will switch.

In-lab assignment:

A. Equipment:

1. Digital multimeter

2. Programmable power supply: 5V, -5V
3. Protoboard

4. Cables and connectors

5. Resistors: 1kOhm, 12kOhm, 4700hm
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Assume roles and
responsibilities

Members consistently and effectively fulfill
roles and responsibilities.

Leadership roles are clearly defined and/or
shared.

Members move team toward the goal by
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Performance
Criteria

Capstone Level

(4)

The following are achievedwithout prompting
from instructor :

Practice Level

®3)

Foundation Level

@

Pre-Foundation Level (1)

Pre-Foundation Level (0)

Communicate
effectively

Members always communicate

openly and respectfully.

Members listen to each other's ideas.
Members support and encourage each
other.

Communication patterns foster a positive
climate that motivates the team and
builds cohesionand

trust.

Members always communicate
openly and respectfully.

Members listen to each other's ideas.
Members support and

encourage each other.
Communication patterns foster a
positive climate that motivates the
team and builds cohesion

and trust.

Members usually
communicate openly and
respectfully.

Members often listen to
most ideas.

Members usually support
and encourage each other.

Members may not
consistently
communicate openly
and respectfully.
Members may not listen
to each other.

Members do not
communicate openly and
respectfully.

Members do not listen to
each other.
Communication

patterns undermine
teamwork

Reconcile
disagreement

All members welcome disagreement and
use difference to improve decisions.

All members respect and accept
disagreement and employ effective
conflict resolution skills.

Subgroups absent.

All members welcome disagreement
and use difference to improve
decisions.

All members respect and accept
disagreement and employ effective
conflict resolution skills.

Subgroups absent.

Many members welcome
disagreement and use
difference to improve
decisions.

Most members respect and
accept disagreement and
work to account for
differences.

Subgroups rarely

present.

Few members
welcome
disagreement.
Difference often
results in voting.

Some members respect
and accept
disagreement and work
to account for
differences.

Subgroups may be
present.

Members do not
welcome
disagreement.
Difference often
results in voting.
Subgroups are
present.
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Share
appropriately

All members contribute

significantly to discussions,

decision making and work.

The work product is a collective effort;
team members have both individual
and mutual accountability for the
successful completion of the work
product.

All members contribute

significantly to discussions,

decision making and work.

The work product is a collective effort;
team members have both individual
and mutual accountability for the
successful completion of the work
product.

Many members contribute
to discussions, decision-
making and work.
Individuals focus on

50



Performance Capstone Level
Criteria (4)
The following are achieved
without promptingfrom
instructor :

Develop strategies Members use effective decision
for effective action making processes to decide on
action.
e Group shares a clear set of norms
and expectations for outcomes.
e Group reaches consensus on
decisions and produces detailed
plans for action.

Practice Level

©)

Members use effective decision
making processes to decide on action.
Group shares a clear set of norms and

expectations for outcomes.

Group reaches consensus on decisions
and produces detailed plans for action.

Foundation Level

)

Members usually use
effective decision
making processes to
decide on action.
Most of the group
shares norms and
expectations for
outcomes.

Group reaches

Pre-Foundation Level (1)

Pre-Foundation Level (0)
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Appendix D
OIT Public Speaking rubric
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fillers and nonverbal
distractions.

oral fillers and nonverbal
distractions.
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Your system will pump water from Bucket A (initially filled with water) to Bucket B (initially empty). The control system will
fill Bucket B to a depth of three inches. When a depth of three inches is reached the system will stop filling Bucket B. The
pump must not turn on again unless water is removed from Bucket B. The instructor will use a cup to transfer water from
Bucket B to Bucket A. The control system will detect the drop in water level and again fill Bucket B to three inches of water.

Figure 1

Figure 2

55






Appendix F
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Q ESLO 2 - Oregon Tech Essential Student Learning Outcomes
experience at Oregon Tech contributed to your knowledge, skills, and personal development

in these areas?

# Question
1 ESLO 1a. Communication: Writing effectively
2 ESLO 1b. Communication: Speaking effectively
3 ESLO 2. Inquiry & Analysis: Thinking critically and

analytically
4 ESLO 3. Ethical Reasoning: Making ethical judgements

5 ESLO 4. Teamwork: Work effectively with groups and teams

Very
much

25.00%

25.00%

50.00%

25.00%

50.00%

Quite a
bit

25.00%
25.00%

0.00%

25.00%

0.00%

How much has your

Some

1 0.00%

1 25.00%

0 50.00%

1 25.00%

0 25.00%

Very
little

50.00%

25.00%

0.00%

25.00%

25.00%

Total
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Q BEMB 1 - Program Student Learning Outcomes for Embedded Systems Engineering
Technology B.S. Please rate your proficiency in the following areas.

dign proficietcy . roficieTcy 0 3ome proiiciersy Ui iea oroiiciency
# Question ' 'H|gh Proficiency .some L.”?""e" Total
proficiency proficiency proficiency

a. Application of mathematics including
differential and integral calculus,
probability, and discrete mathematics to
hardware and software problems.

25.00% 1 75.00% 3 0.00% O 0.00% O 4

b. Application of project management

0, 0, 0, 0,
techniques to embedded systems projects. 50.00% | 2 25.00% | 1 0.00% | 0 25.00% | 1 4

c. Application of knowledge of embedded
systems engineering technology, along

3 with some specialization in at least one 75.00% 3 0.00% O 25.00% 1 0.00% O 4
area of computer systems engineering
technology.

d. A broad education and knowledge of
contemporary issues necessary to reason

4 about the impact of embedded system 25.00% 1 75.00% 3 0.00% O 0.00% O 4
based solutions to situations arising in
society.

e. Identification and synthesis of solutions

0 0 0 0
for embedded systems problems. 75.00% 3 25.00% 1 0.00% O 0.00% O 4

f. Design, execution and evaluation of

0, 0, 0, 0,
experiments on embedded platforms. 75.00% | 3 25.00% | 1 0.00% | 0 0.00% | 0 4

g. Analysis, design and testing of systems

0, 0, 0, 0,
that include both hardware and software. 75.00% | 3 0.00% | 0 0.00% | 0 25.00% | 1 4

h. Documenting the experimental
8 processes and to writing of satisfactory 50.00% 2 0.00% O 25.00% 1 25.00% 1 4
technical reports/papers.

60



i. Delivery of technical oral presentations
and interacting with a presentation
audience.

j- Recognition for and the motivation to
further develop their knowledge and skills
as embedded engineering advances occur

in industry.

25.00%

75.00%

1

3

75.00%

25.00%

3

1

0.00%

0.00%

0

0

0.00%

0.00%

0

0

4

4
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Q BEMB 2 - Program Student Learning Outcomes for Embedded Systems Engineering
Technology B.S. How much has your experience at Oregon Tech contributed to your
knowledge, skills, and personal development in these areas?

# Question

a. Application of mathematics including differential and
1 integral calculus, probability, and discrete mathematics to
hardware and software problems.

b. Application of project management techniques to

2 embedded systems projects.
c. Application of knowledge of embedded systems
3 engineering technology, along with some specialization in
at least one area of computer systems engineering
technology.

4

Very
much

25.00%

50.00%

50.00%

Quite a
bit

50.00%

25.00%

50.00%

Some
2 0.00%
1 25.00%
2 0.00%

0

1

0

Very
little

25.00%

0.00%

0.00%

Total

62



10

11

j- Recognition for and the motivation to further develop
their knowledge and skills as embedded engineering
advances occur in industry.

k. Working effectively, independently, and in multi-

25.00%

1

50.00%

2

0.00%

0

25.00%

1

4
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Q BEMB 3 - What attracted you to Oregon Tech? Please check all that apply.

# Answer
1 Cost
2 Financial aid package
3 High employment rates upon graduation
4 Reputation of major
5 Location
6 If other, please specify:

%

16.67%

0.00%

16.67%

8.33%

25.00%

8.33%

Count
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QBEMB 4
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QBEMB 6 -
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Q BEMB 7 - What are one or two specific things we could do to improve the program?

What are one or two specific things we could do to improve the program?

Have a better attitude towards the students. The atmosphere of CSET is not welcoming and poor0 in my opinion.

The embedded systems engineering program is very weak; the upper level courses are largely useless and we're among the worst

classes I've taken. However, the lower level classes were excellent and taught me everything | needed to know for the upper level
courses.

Most of the curriculum focuses on devices and services that are approaching end of life. Also most embedded systems run Linux.
The single class in "Linux Programming™ or "UNIX" is not satisfiable for familiarity with running embedded Linux.
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Q BEMB 9 - Do you have any comments about advising?

Do you have any comments about advising?

My advisor was very overworked and rarely available. Nice guy though.

| was pretty happy with my advisor, he helped me stay on track and was able to negotiate my complaints easily.

Advising was always thorough and went above and beyond what was needed.
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Q BEMB 10 -
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Q BEMB 11 - Please provide feedback about the Computer Systems Engineering Technology
programs by indicating how much you agree with each one of the following statements.

# Question Strong Agree Disagree _Strong Total
agree disagree

1 Curriculum provides sufficient depth of |nf.0.rmat|_0n 50.00% 2 50.00% 2 000% 0 0.00% 0 4
about specific topics

2 Curriculum provides sufﬂmenfc breadth_ of 50.00% 2 50.00% 2 0.00% 0 0.00% 0 4
information

3 Curriculum provides courses that m-eet your 25.00% 1 50.00% 2  25.00% 1 0.00% 0 4
interests

4
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Q BEMB 12 - Please indicate your level of agreement with the following statements about
the laboratories in the Computer Systems Engineering Technology programs.

Strong

# Question
agree
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Q BEMB 14 - What have been the three worst things about your major? These might be
experience, particular courses or professors, general characteristics or features of the
program--anything at all that was important to you.

What have been the three worst things about your major? These might be experience, particular courses or professors, general
characteristics or features of the program--anything at all that was important to you.

The amount of time needed to complete the labs in almost every class. The culture of CSET is not very welcoming. It was getting
better right before Covid-
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Q BEMB 15 - What are one or two specific things we could do to improve your major?

What are one or two specific things we could do to improve your major?
Increase funding to CSET and have a better more inviting place to learn then the basement of Purvine Hall.
The upper level courses are very lacking

More focus on Embedded Linux instead of small microcontrollers, since internet of things usually runs on Embedded Linux.

Add AC circuits or equivalent for better circuit analysis/understanding Add some lectures or courses on boot loaders/u-
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Q BEMB 17 - Please indicate your level of agreement with the following statements about
your ability in Hardware labs. | have adequate ability to:

(7% M Saxos M picagynn 9 Stand)) Fr0AERey segie B.Steong) 2
# Question Strongly Agree Disagree Sjcrongly Total
agree disagree

1 Design, prototype and debug digitaland 55 o 5 50000 2 0.00% 0 0.00% 0 4
microprocessor systems

2 Test and analyze problems in digital and 50.00% 2 5000% 2 0.00% 0O 0.00% 0 4
microprocessor systems

3 Write and debug software for m'”""g‘;‘;‘igﬁ;’; 50.00% 2 50.00% 2  0.00% O 0.00% 0 4

4 Write and debug HDL (i.e. Verilog) fosry‘i;g'rﬂ 7500% 3 2500% 1  0.00% O 000% 0 4

Use CAE design, debug and simulation software 0 0 0 .

5 tools int he lab (i.e. Quartus, MPLab etc.) 7500% | 3| 000% ) 0| 25.00% | 1 0.00% | O 4

6 Use test equipment in the lab (l.e. Oscilloscopes, 100.00% 4  0.00% O 0.00% 0O 0.00% 0 4
Logic, Analyzers, etc.)

7 The lab test equipment was appropriate for the lab 75.00% 3 25.00% 1 0.00% 0 0.00% 0 4

experiments
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Q BEMB 18 - What is your overall rating of the quality of education you received at Oregon
Tech?

Answer

Total

%

0.00%

0.00%

25.00%

25.00%

50.00%

100%

Count
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Q BEMB 19 - Do you have any other comments about your time at Oregon Tech?

Do you have any other comments about your time at Oregon Tech?

Many departments felt underfunded. | think the quality of education is generally stellar.

All'in all, Oregon Tech has suited me well since 2017. The small class sizes have allowed me to truly get to know my professors
and share stories about the latest technology with them. | don't think that Oregon Tech suited me well in 2013. While | partially
own that | also think that the strainer's holes are large. Oregon Tech didn't help very much creating a support network for my first
time away from my parents.
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Q Experiential Learning 2 -
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