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1 Introduction

1.1 Program Design and Goals

The Bachelor of Science in Renewable Energy Engineering (BSREE) program at Oregon Institute of
Technology (Oregon Tech) has been designed to provide interdisciplinary education in mechanical, electrical,
and chemical engineering topics as they apply to renewable energy. Students take coursework in
communications, natural sciences, mathematics, and the humanities and social sciences to support their
engineering coursework.

The BSREE program goal is to provide graduates for careers in areas of renewable energy engineering including
but not limited to: solar, solar thermal, wind power, wave power, geothermal energy, transportation, energy
storage, hydroelectric and traditional energy fields such as power systems, smart grid, energy management,
energy auditing, energy systems planning, energy economics, energy policy and development, carbon
accounting and reduction, and controls and instrumentation. BSREE graduates will enter renewable energy
engineering careers as design, site analysis, product, application, test, quality control, and sales engineers.

1.2 Program History

In 2005, the Oregon Institute of Technology (Oregon Tech) began offering its new Bachelor of Science degree
in Renewable Energy Systems (BSRES) program at its satellite campus in Portland, Oregon. The BSRES degree
was the first of its kind in North America, and it was created to prepare graduates for careers in various fields
associated with renewable energy. These included, but were not limited to, energy management, energy



industry cluster in the Pacific Northwest convinced us that an engineering degree, the BSREE degree, was the
only suitable option for our students.

1.3 Industry Relationships

The BSREE program has strong relationships with industry, particularly through its program-level Industry
Advisory Council (IAC) and REE alumni. The IAC has been instrumental in the success of the BSREE
program. Representatives from corporations, government institutions and non-profit organizations comprise



2.3 Relationship between Program Objectives and Institutional Objectives

These program educational objectives map to the Oregon Tech’s institutional mission statement and core
themes by offering statewide educational opportunity in an innovative and rigorous applied degree program in
engineering oriented toward graduate success and an appreciation for the role of the engineer in public service.

Table 1: BSREE Program Enrollment Headcounts

Fall 2016 Fall 2017 Fall 2018 Fall 2019 Fall 2020
REE 160 158 162 159 138
Table 2: Number of BSREE Degrees Awarded
2015-16 2016-17 2017-18 2018-19 2019-20
REE 39 39 46 17 29

2.4 Program Outcomes
Starting with the 2018-19 academic year, assessment will be done using the student outcomes as outlined below:

1. An ability to identify, formulate, and solve complex engineering problems by applying principles of
engineering, science, and mathematics

2. An ability to apply engineering design to produce solutions that meet specified needs with consideration of
public health, safety, and welfare, as well as global, cultural, social, environmental, and economic factors

3. An ability to communicate effectively with a range of audiences

4. An ability to recognize ethical and professional responsibilities in engineering situations and make informed
judgments, which must consider the impact of engineering solutions in global, economic, environmental, and
societal contexts

5. An ability to function effectively on a team whose members together provide leadership, create a
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives

6. An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use
engineering judgment to draw conclusions

7. An ability to acquire and apply new knowledge as needed, using appropriate learning strategies

The rubric based on the outcomes are represented in the appendix.
3 Cycle of Assessment for Program Outcomes

3.1 Introduction and Methodology

Assessment of the program outcomes is conducted over a three year-cycle. The assessment cycle was changed
during the 2014-15 assessment year. This change was implemented at an assessment coordination meeting on
February 2, 2014. At this meeting, assessment coordinators representing each program within the Department
of Electrical Engineering and Renewable Energy (EERE) aligned their assessment cycles so that each program

5



assesses similar outcomes on the same years. The intention for this change is to better organize the assessment
process and produce more meaningful data for comparison between different programs in the EERE
Department.

Effective from the 2016-17 academic year, the assessment cycle begins in the Fall. In 2015-16 academic year,
the assessment cycle started in the Spring. This change reflects a shift on an institutional level to begin data
collection in the Fall term. In 2016-17 the Assessment Commission Executive Committee began
recommending that programs begin data collection during Fall term, and generate the assessment report at the
beginning of the next academic year.

3.2 Present and Proposed Assessment Cycle

Table 3 2 2018-21 BSREE Outcome Assessment Cycle







The mapping process aims to systemize the assessment of engineering coursework, and to provide a mechanism



are presented and discussed with all the department faculty at the annual Convocation meeting in Fall, as well
as with the Industry Advisory Council at the following IAC meeting. If approved, these changes are
implemented in the curriculum and submitted to the Curriculum Planning Commission (if catalog changes are
required) for the following academic year.

3.3.3 2020-21 Targeted Direct Assessment Activities

The sections below describe the 2020-21 targeted assessment activities and detail the performance of students
for each of the assessed outcomes. Unless otherwise noted, the tables report the number of students performing
at a developing level, accomplished level, and exemplary level for each performance criteria, as well as the
percentage of students performing at an accomplished level or above.

3.3.4 Targeted Assessment for Outcome (2): EE 461, Spring 2021, Dr. Eklas Hossain

Outcome: An ability to apply engineering design to produce solutions that meet specified needs with
consideration of public health, safety, and welfare, as well as global, cultural, social, environmental, and
economic factors.

This outcome was assessed in EE 461 — Control System Engineering — Spring 2021. The outcome explores



ABILITY TO
DESIGN
SOLUTIONS
ACCOUNTING FOR
BROADER
CONSIDERATIONS,
SUCH AS PUBLIC
HEALTH, SAFETY, 1 4 14 94.74%
AND WELFARE, AS
WELL AS GLOBAL,
CULTURAL,
SOCIAL,
ENVIRONMENTAL,
AND ECONOMIC
FACTORS

3.3.5 Targeted Assessment for Outcome (2): REE 412, Winter 2021, Dr. Slobodan Petrovic

The outcome was assessed using the REE 412 Photovoltaic Systems. The students are given a date to submit
a written report on different case analysis of PV installation sites, and conduct a tentative feasibility study to
meet specific needs under the consideration of various external factors. The case analysis of the PV installation
sites and feasibility studies requires students to apply their knowledge of the engineering design and produce
innovative solutions which may be environment-friendly, may contribute to public health and welfare through
creative applications, and guide global policy-making and societal goals of sustainability. Thirteen (13) senior

10






Table 7 2 Outcome (4): REE 463, Winter 2021, Dr. Robert Melendy

Performance Criteria | 1-Developing 2-Accomplished 3-Exemplary | % student >1

0 0 9 100%
ABILITY TO

RECOGNIZE ETHICAL
AND PROFESSIONAL
RESPONSIBILITIES IN
ENGINEERING
SITUATIONS

0 0 9 100%
ABILITY TO IDENTIFY

GLOBAL, ECONOMIC,
ENVIRONMENTAL,
AND SOCIETAL
CONTEXTSIN
ENGINEERING
SITUATIONS

ABILITY TOJUDGE THE
IMPACT OF
ENGINEERING
SOLUTIONS ON
GLOBAL,
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8 students were assessed in term Spring 2021 using the performance criteria listed below. The minimum
acceptable performance level was to have 80% of the students performing at the accomplished or exemplary
level in all performance criteria.

The table below summarizes the results of this targeted assessment. The results indicate that the minimum
acceptable performance level of 80% was met on all performance criteria for this program outcome. Students
met or exceeded expectations; they demonstrated their abilities to function on multi-disciplinary teams. It is
observed that student team work was improved significantly through this project assessment.

Table 8 2 Qutcome (5): REE 413, Spring 2021, Dr. Chitra Venugopal

Performance 1-Developing | 2-Accomplished 3-Exemplary | % student >1
Criteria

ABILITY TO PROVIDE 0 1 7 100%
TEAM LEADERSHIP

ABILITY TO CREATE A 0 0 8 100%
COLLABORATIVE AND
INCLUSIVE
ENVIRONMENT AS A
TEAM MEMBER

ABILITY TO ESTABLISH 0 0 8 100%
GOALS, PLAN TASKS, AND
MEET OBJECTIVES AS A
TEAM MEMBER

3.3.8 Targeted Assessment for Outcome (6): EE 419, Winter 2021, Dr. Chitra Venugopal

Outcome: An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use
engineering judgment to draw conclusions

The outcome was assessed in the course POWER ELECTRONICS, WINTER 2021. In power electronics
course there were 4 experiments conducted in the lab as part of the course. There were 15 students participated
in the following lab exercises.

Lab 1: Power Electronics Devices
Lab 2: The Buck Converter

Lab 3: The Boost Converter

Lab 4. The SCR Light Dimmer

The lab 1 is analysis of power electronics devices based on the device parameters and datasheet provided. The
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thyristor firing angles from the equation provides in the text book and lecture notes. In the second stage of the
design, the design in the LT spice simulation to predict the experimental errors. The third stage is the design of
the converters using appropriate components and conducting the experiment successfully. The students spent
sufficient time in analyzing the results by testing the output voltage ripples, output current ripples in addition
to the buck converter and boost converter output voltage and current values. In the SCR light dimmer circuit,
students analyzed the output by varying the firing angle and its effect on the SCR voltage and the load voltage.
The interpretation of these experimental data was included in the lab report. The comparison of theoretical,
simulation and experimental table was included in the lab report to show the engineering judgement of the
results obtained from the experiment conducted.

14 students were assessed in term winter 2021 and 1 student was assessed in term Spring 2021. The lab report
was assessed using the performance criteria listed below. The minimum acceptable performance level was to
have 80% of the students performing at the accomplished or exemplary level in all performance criteria.

The table below summarizes the results of this targeted assessment. The results indicate that the minimum
acceptable performance level of 80% was met on all performance criteria for this program outcome. Students
met or exceeded expectations; they demonstrated their develop and conduct experimentation, analyze and
interpret data and use engineering judgement to draw conclusion.

Table 9 2 Outcome (6): EE 419, Winter 2021, Dr. Chitra Venugopal

Performance 1-Developing | 2-Accomplished 3-Exemplary | % student >1
Criteria

ABILITY TODEVELOP | 0 15 100%
AND CONDUCT AN

EXPERIMENT

ABILITY TOANALYZE | 3 12 100%

AND INTERPRET DATA

ABILITY TO USE 1 3 11 93.3%
ENGINEERING
JUDGEMENT TO DRAW
CONCLUSIONS

3.3.9 Targeted Assessment for Outcome (7): REE 337, Winter 2021, Dr. Hope Corsair

Outcome: An ability to acquire and apply new knowledge as needed, using appropriate learning strategies
The outcome was assessed using a term project in the REE 337 Materials for RE Applications class in Winter
2021. The project was open-ended in that it allowed students to research the properties of materials utilized in

a renewable energy application of their own interest. Papers were developed using the Question Formulation
Technique, and were aided by peer review throughout the term. Question Formulation Technique involved the
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instructor giving the students a question focus: “materials for renewable energy applications.” From that
students were tasked with rapidly writing down as many questions as they could that related to that question
focus. Only after the initial period of rapid question formation were they allowed to go back and rethink, refine,
or re-word questions. From among these questions, students chose one that most closely tied to there are of
interest for the paper, and refined and expanded the question further. The question was rephrased as the
working title of the paper, and they built outlines based on categories of information they would need to answer
their questions. Students found credible sources of information (largely though not exclusively peer-reviewed
literature) to write their papers based on a schedule of deadlines they created individually. Through their
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expected that from the obtained knowledge in REE 453, the students would design the setup in the software,
run the simulation, and tune the parameters to determine the final result. This would test their ability to obtain
results and apply the acquired knowledge to determine the best strategy. Students were provided with the
questions in the form of an assignment and individual results were collected to summarize the scores.

14 senior students were assessed in term Fall 2020 using the performance criteria listed below. The minimum
acceptable performance level was to have 80% of the students performing at the accomplished or exemplary
level in all performance criteria.

Table 11 below summarizes the results of this targeted assessment. The results indicate that the minimum
acceptable performance level of 80% was met on all performance criteria for this program outcome. Students
met or exceeded expectations; they demonstrated their abilities to acquire and apply new knowledges.

Table 11 2 Qutcome (7): REE 453, Fall 2020, Dr. Eklas Hossain

Criteria 1-Developing 2-Accomplished 3-Exemplary % student >1

Ability to acquire
new knowledge

: : 1 1 12 92.86%
using appropriate
learning strategies
Ability to apply
new knowledge 0 5 9 100%

as needed

3.3.11 2020-21 Indirect Assessments
In addition to direct assessment measures, the student outcomes
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Figure 1 - Graph of results of the indirect assessment for the BSREE Student Outcomes as reported in the
Senior Exit Survey (2020-21)

Table 12 show the results of the indirect assessment of the BSREE student outcomes for the 2020-21
graduating class. Seven (7) BSREE graduating seniors completed the survey, with respondents indicating that
as a result of completing the BSREE program they feel proficient or highly proficient in each of the student
outcomes. More than 80% of the respondents rated themselves, upon completion of the BSEE program, they
were “Proficient” or “Highly Proficient” in all categories.

Table 12 - Results of the indirect assessment for the BSREE Student Outcomes as reported in the
Senior Exit Survey (2020-21)

Question High Proficiency Some Limited Total

proficiency proficiency proficiency

1 1. An ability to
identify, formulate,
and solve complex
engineering

problems by 42.86% 3 57.14% 4 0.00% 0 0.00% O 7
applying principles
of engineering,
science, and
mathematics
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as global, cultural,
social,
environmental, and
economic factors
3. An ability to
communicate
effectively with a
range of audiences
4. An ability to
recognize ethical
and professional
responsibilities in
engineering
situations and make
informed
judgments, which
must consider the
impact of
engineering
solutions in global,
economic,
environmental, and
societal contexts

5. An ability to
function effectively
on a team whose
members together
provide leadership,
create a
collaborative and
inclusive
environment,
establish goals, plan

42.86%

42.86%

3

3

57.14%

42.86%

18

4

3

0.00%

14.29%

0

1

0.00%

0.00%

0

0

7

7



These results suggest that the BSREE graduating students feel they have attained the BSREE student outcomes,
and agree with the direct assessment results.

4. Changes Resulting from Assessment

This section describes the changes resulting from the assessment activities carried out during the year 20
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recommendations were made to make sure that the assignments selected for assessment are
adequate to assess the particular outcome, and if they are,
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Appendix:

Table Al: Rubric for EAC-1- An ability to identify, formulate, and solve complex engineering problems by
applying principles of engineering, science, and mathematics

CRITERIA 1-
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Table A2. Rubric for EAC-2- An ability to apply engineering design to produce solutions that meet

specified needs with consideration of public health, safety, and welfare, as well as global, cultural, social,

environmental, and economic factors

CRITERIA

1-DEVELOPING

2-ACCOMPLISHED

3-EXEMPLARY

SCORE

ABILITY TO APPLY
ENGINEERING
DESIGN TO
PRODUCE
SOLUTIONS THAT
MEET SPECIFIED
NEEDS

ABILITY TO
DESIGN
SOLUTIONS
ACCOUNTING FOR
BROADER
CONSIDERATIONS,
SUCH AS PUBLIC
HEALTH, SAFETY,
AND WELFARE, AS
WELL AS GLOBAL,
CULTURAL,
SOCIAL,
ENVIRONMENTAL,
AND ECONOMIC
FACTORS

Does not follow the
engineering design
process, or the
designed solution
does not meet the
specified need(s).

The solution
provided does not
take into account
broader practical
considerations, such
as public health,
safety, and welfare,
as well as global,
cultural, social,
environmental, and
economic factors.

Reasonably follows the
engineering design process to
produce a solution that
adequately meets the
specified need(s).

The solution provided takes
into account and partially
addresses some of the
broader practical

considerations, such as public

health, safety, and welfare, as
well as global, cultural, social,

23

Methodically follows the
engineering design process to
produce a solution that
thoroughly meets the
specified need(s).




Table A3: Rubric for EAC-3- An ability to communicate effectively with a range of audiences

CRITERIA

ABILITY FOR
EFFECTIVE ORAL
COMMUNICATION

1-DEVELOPING

The main ideas are
not clearly
presented. Low
volume or
monotonous tone
make it hard for
audience to engage.
Speaker does not
transmit any interest
or enthusiasm about
the topic.

2-ACCOMPLISHED 3-EXEMPLARY

The main ideas are clearly
presented. Adequate volume
and dynamic tone are used to
engage audience. Speaker
occasionally transmits interest

24

‘ SCORE




understood by and
of interest to a wide
range of audiences.

by and of interest to a wide
range of audiences.

by and of interest to a wide
range of audiences.

Table
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Table A5: Rubric for EAC-5- An ability to function effectively on a team whose members together provide
leadership, create a collaborative and inclusive environment, establish goals, plan tasks, and meet objectives

CRITERIA 1—DEVELOPING 2—A
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Table A6: Rubric for EAC-6- An ability to develop and conduct appropriate experimentation, analyze and
interpret data, and use engineering judgment to draw conclusions

CRITERIA 1-DEVELOPING 2-ACCOMPLISHED 3-EXEMPLARY ‘ SCORE

ABILITY TO Demonstrates inadequate
DEVELOP AND  knowledge and abilities for
CONDUCT AN  conducting experiments
EXPERIMENT  with standard test and
measurement equipment to
collect experimental data.
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Table A7: Rubric for EAC-7- An ability to acquire and apply new knowledge as needed, using appropriate

learning strategies

CRITERIA

ABILITY TO
ACQUIRE NEW
KNOWLEDGE
USING
APPROPRIATE
LEARNING
STRATEGIES

1-DEVELOPING

Shows poor ability and
little openness to
acquire new knowledge
and diagnosing their
learning needs. Does
not identify proper
opportunities or
resources to expand
knowledge and skills.
Unable or uninterested
to find new information
without significant
guidance and
prompting. 100.46 71re42

2-ACCOMPLISHED

28

3-EXEMPLARY

‘ SCORE ‘



