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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. 

The BSREE curriculum is designed to match the University’s mission to provide hands-on learning in 

renewable energy engineering topics such as power systems, batteries and photovoltaics. The courses 

included in the BSREE curriculum provide students with solid fundamentals in the areas of electrical 

engineering and renewable energy including circuits, power electronics, power systems and protection, grid 

integration of RE, wind energy and green buildings. Students are provided with the flexibility to choose 

electives matching their career aspirations. The management, humanities, social science, writing and 

communication courses are included in the curriculum to cultivate the analytical and critical thinking, 

communication, broader understanding of socio, economic, and environmental issues in a global context 

and ethical analysis skills.  

The BSREE curriculum focuses on a three-term capstone design project. This year-long project is intended 

to encompass a major engineering design experience incorporating appropriate engineering standards and 

multiple constraints, as well as using the knowledge and skills acquired in earlier coursework.  

1.2 Program History 

In 2005, 
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development, carbon accounting and reduction, and energy-related research, as stated in Oregon Tech’s 

2005-06 catalogue. 

In 2008, however, the BSRES degree was discontinued and replaced by the Bachelor of Science degree in 

Renewable Energy Engineering (BSREE). Analysis of the market place and observed growth in career 

options across the renewable energy fields revealed significant opportunities for graduates with a solid 

energy engineering education. By design, the original BSRES program was built atop a firm engineering 

foundation, and the curriculum could generally be described as near engineering-level. But the title of the 

degree, Renewable Energy Systems, a dearth of 300-level mathematics coursework and the absence of 

several key engineering fundamentals courses prevented the degree from being considered a full 

engineering degree program, particularly one that could be accredited as by the Engineering Accreditation 

Commission of ABET, Inc. By stating engineering as a principle programmatic focus, the career potential 

for graduates expanded beyond those previously stated to also include engineering-related career paths such 

as electrochemical systems engineering, energy systems design engineering, building systems engineering 

and modeling, hydronics engineering, power electronics engineering, HVAC engineering, and power 

systems engineering. 

It is anticipated that BSREE graduates will enter energy engineering careers as power engineers, 

PV/semiconductor processing engineers, facilities and energy managers, energy system integration 

engineers, HVAC and hydronics engineers, design and modeling engineers for net-zero energy buildings, 

LEED accredited professionals (AP), biofuels plant and operations engineers, energy systems control 
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offers spectacular views, an average of 300 days of sunshine per year, and ample opportunities to enjoy the 

great outdoors. This location also has access to exceptional natural energy resources, such as solar and 

geothermal. The Oregon Renewable Energy Center (OREC) and the affiliated Geo-Heat center are located 

here, providing exceptional opportunities for students to gain hands-on experience in the fields of power, 

energy, and renewable energy. The Klamath Falls campus has unique energy advantages and is already a 

leading geothermal research facility. In addition, the climate makes it ideally suited to applied research in 

the field of solar energy. 

The Portland Metro campus is an urban non-residential campus located in Wilsonville, on the south of the 

greater Portland metro area, 15 miles south of downtown Portland. The campus is situated in a wooded 
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2 Program Mission, Educational Objectives and Outcomes 

2.1 Program Mission 

The mission of the Bachelor of Science in Renewable Energy Engineering degree program is to prepare 

students for the challenges of designing, promoting and implementing renewable energy solutions within 

society's rapidly-changing energy-related industry cluster, particularly within Oregon and the Pacific 



9  

Specifically, PEO1 relates to graduates having a rigorous and relevant preparation that allows them to excel 

professionally in careers within the energy engineering sector. This links to the university’s mission of 

offering “innovative, professionally focused degree programs” in engineering, with an emphasis on “hands-

on education”.  

PEO2 emphasizes commitment to lifelong learning, which is required to stay current in the rapidly evolving 

field of energy engineering, as well as social, professional, and ethical responsibility. This PEO is in 

alignment with the university’s mission to meet “current and emerging needs”. 

PEO3 focuses on graduates being critical thinkers, problem solvers and effective communicators. This is 

consistent with the university’s mission to be committed to leadership development and focused on 

innovation. 

2.4 Program Student Outcomes 

Currently, the BSREE SOs follow ABET’s EAC (1)-(7) outcomes. The outcomes are published on the 

BSREE website, as well as the annual BSREE assessment reports (also available on the program website). 

The BSREE student outcomes are listed below: 

(1) (Problem Solving) 
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2.5 Relationship between PEOs and SOs 

The mission and program educational objectives (PEOs) describe the capabilities of the graduates after they 

have entered their chosen career.  The student outcomes (SOs) are used to develop the necessary foundation 

of knowledge and skills that a graduate will need to accomplish these objectives as they mature in their 

disciplines. It is the student outcomes that allow graduates to excel at the educational objectives.  

Table 3-2 shows a map of the BSREE student outcomes to the program education objectives. As the table 

indicates, the student learning outcomes correlate strongly with the education objectives, with each SO 

mapping to at least one PEO.  

Table 3: Mapping between BSREE Student Outcomes (1)–(7) and Program Educational Objectives 

(PEO1, PEO2, PEO3) 

 PEO1 PEO2 PEO3 

(1) Problem Solving X X X 

(2) Broader Factors X X X 

(3) Communication   X 

(4) Ethics  X X 

(5) Teamwork X  X 

(6) Experimentation X  X 

(7) Independent Learning  X X 

 

2.6 Process for Establishment and Revision of PEOs and SOs  

The BSREE PEOs and SOs were set in accordance to the current ABET criteria (Criterion 3) for accrediting 

engineering programs. The BSREE SOs include ABET EAC outcomes (1)-(7), which are the general 

outcomes for all baccalaureate engineering programs. The PEOs were developed by the program faculty in 

consultation with the IAC. 
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by a simple majority vote. 

/academic-excellence/GEAC/essential-studies/eslo
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Oregon Tech’s ISLOs support the university’s mission. They reflect the common expectations about the 

knowledge, skills, and abilities that Oregon Tech students will acquire and are reflected in the General 

Education requirements that lay the foundation upon which the major curricula build. Engaging in these 

ISLOs will support Oregon Tech graduates in developing the habits of mind and behaviors of professionals 

and lifelong learners. 

Institutional Student Learning Outcomes: Oregon Tech students will: 

¶ (ISLO1)  communicate effectively orally and in writing; 

¶ (ISLO2)  engage in a process of inquiry and analysis; 

¶ (ISLO3)  make and defend reasonable ethical judgments; 

¶ (ISLO4)  collaborate effectively in teams or groups; 

¶ (ISLO5)  demonstrate quantitative literacy; 

¶ (ISLO6)  explore diverse perspectives. 
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(6) Experimentation     X  

(7) Independent Learning  X     

2.8 Mapping of BSREE Curriculum to Student Outcomes 

The table below shows the mapping of the BSREE curriculum to the student outcomes (SOs) (1)-(7), as 

well as the six institutional I
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3 Cycle of Assessment for Program Outcomes 

3.1 Introduction 

The BSREE faculty conducts periodic assessment of student outcomes. The assessment of the program 

outcomes is conducted over a three year-cycle, as shown in Table 7. The assessment cycle was last revised 

in AY2018-19, when the program transitioned from the previous ABET SOs (a)-(k) to the new ABET SOs 

(1)–(7).  

In addition to the program outcomes scheduled for a particular year, assessment is also performed for Oregon 

Tech’s Institutional Student-Learning Outcomes (ISLOs) that are scheduled for that year by the Executive 

Assessment Committee.  

The BSREE student outcomes (1) – (7) for the historic, present and future years are presented in table 7. The 

current year is shown as a shaded column. 

The correspondence between programmatic student outcomes (1)-(7) and institutional ISLOs is presented in 

Table 7. In order to streamline the assessment process, effective 2022-23 the BSEE program assessment will 

be modified to match the current university ISLO assessment cycle. The last three columns of Table 7 show 

the new assessment cycle, with the BSEE SO outcome assessment (shown as (•)) overlaps with the ISLO 

outcome assessment (shown as (x)). 

 

Table 7: BSREE student outcome assessment cycle 

Student Outcome YEAR 1 

(2019/20) 

YEAR 2 

(2020/21) 

YEAR 3 

(2021/22) 

Year 4 

(2022/23) 

Year 5 

(2023/24) 

Year 6 

(2024/25) 
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3.4 Evaluation of Assessment data 

At the beginning of the assessment cycle, an assessment plan is generated by the Assessment Coordinator in 

consultation with the faculty. This plan includes the outcomes to be assessed during that assessment cycle as 

well as the courses and terms where these outcomes will be assessed. 

The BSREE mapping process links specific tasks within BSREE course projects and assignments to 

program outcomes and on to program educational objectives in a systematic way. The program outcomes 

are evaluated as part of the course curriculum primarily by means of assignments. These assignments 

typically involve a short project requiring the student to apply math, science, and engineering principles 

learned in the course to solve a particular problem requiring the use of modern engineering methodology 

and effectively communicating the results. 

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

mechanism that facilitates the design of engineering assignments that meet the relevant outcomes, 

particularly those that are more distant from traditional engineering coursework. Rather than considering 

how the outcomes match the assignment, the assignment is designed to map to the program outcomes. 

 

A systematic, rubric-
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4 Assessment Data 

4.1 Assessment of Program Outcomes - Direct Assessment  

The following student outcomes were assessed in the 2022-23 academic year in the courses indicated: 

¶ (2) Design/Broader Factors : ENGR 465 Capstone Project (PM and KF) 

 

The sections below describe the 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 1- developing level, 2- accomplished level, and 3- exemplary level for each performance criteria, as 

well as the percentage of students performing at an accomplished level or above (i.e., assessed level ≥ 2).  

The target attainment level for all outcomes is 80% of students at or above a level 2 (Accomplished). All 

direct assessment was performed using the rubrics in section 6 (Rubrics).  

4.1.1 Direct Assessment of Outcome (2) Design/Broader Factors 

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 

 

A total of 12 BSREE students were assessed in ENGR 465 (KF: N = 6; PM: N = 6). The results are presented 

in Table 8.  

 

ENGR 465 – Spring 2023, Feng Shi (Klamath Falls), Slobodan Petrovic (Portland Metro) 

This outcome was assessed in ENGR 465 - Capstone Project. The capstone project is a year- long (three-

term) project that students complete in their senior year, which involves a major design experience.  

Throughout the year, students are required to complete the definition, design, implementation, and 
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Throughout the term, students present status updates of their project to the class and answer questions. 

Once the design, implementation, and verification process is completed, and there is a final working 

prototype, students are required to generate and present a poster or slide presentation and submit a formal 

written report. When appropriate, students must show a working prototype of their project. Students are 

encouraged to present their project at the annual IdeaFest event in Spring term. 

The capstone project requires 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.  

Table 8: Results of direct assessment for student outcome (2) Design / Broader Factors 

PERFORMANCE 

CRITERIA 

1-

DEVELOPING 

2-

ACCOMPLISHED 

3-

EXEMPLAR

Y 

% 

STUDEN

T 

≥2 

Outcome 

Attained? 

Klamath Falls, ENGR 465, N=6  

2.1 0 0 6 

 

100% Y 

2.2 0 

 

2 4 
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Students are asked to rate their proficiency in each of the ISLOs on a 4-point scale. The attainment target 

is to have at least 70% of participants give a rating of 3 or above. 
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4.3 Degree Completion, Retention and Equity Data 

The university has implemented several dashboards to track 6-year graduation data and 1-year retention data 

to identify and close the equity gaps in different categories such as gender, race and socio-economic status.  

Figure 1 shows the 6-year degree completion rates of students starting their degree in Fall 2011 through 

Fall 2016. Figure 4 shows the 4th 
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Figure 2: 4th term retention rates for students who started at Oregon Tech in Fall 2017 through Fall 2021 

For the 6-year degree completion rate the BSREE program seems was facing a steep decline Fall 2015 with 

slightly higher value in Fall2012. The 4th- term retention rate  has increased slightly in Fall 2021.  

Figure 1 shows the 6-year degree completion rates for students starting in Fall 2012 through Fall 2016 (a 

5-year window, N = 224). The 6-year degree completion rate for the overall BSREE population (42.9%) is 

also shown for reference.  

Figure 3 shows the 6-Year Degree Completion Rate by Equity Group.  Out of the total graduates in Fall 

2016, the equity data is derived.  The data is presented for different subpopulations of students categorized 

according to various equity groups (gender, race, etc.).  

 

Figure 3: 6-year degree completion rates by Equity Group 
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5 Continuous Improvement and Closing – the – Loop 

5.1 Summary of Assessment Results  

Table 13 provides a summary of the 2022-23 assessment results for the outcomes which were directly 

assessed. 

The objective set by BSREE department is at least 80% of the students perform at the level of (2) 

accomplished or (3) exemplary in all performance criteria of the assessed outcomes.  

The changes resulting from the assessment 
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3. Indirect Assessment 

In AY2022-23, the university changed its reporting system from FAST to a new reporting application Edify. 

Due to a clerical error when linking the Student Exit Survey to the new system, only students who graduated 

in Fall term were able to complete the student exit survey, and therefore the sample size for the indirect 

assessment this year is too small to be meaningful. Carrie Dickson is working on this and expects this issue 

to be resolved by Fall 2023. Indirect assessment data collected from previous years shows generally a 

positive level of attainment of student outcomes. 

4. Program Changes 

The BSREE curriculum map was updated effective Fall 2023 with the aim of having the courses line up in 
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Figure 4: 5-Year Window equity data 

Enrollment and retention have been an ongoing issue for a few years, and have been negatively impacted 

by the COVID-19 pandemic, followed by the high rate of 
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Indirect Assessment 

-No participation 

Address and correct 

institutional issues with Student 
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5.4 Assessment Plan for AY2023-24 

An outline of the planned assessment activities for AY2023-24 is shown in Table 14. The table shows 

the outcomes that will be assessed (both programmatic SOs and ISLOs), as well as the courses and 

terms when they will be assessed, and the faculty responsible for collecting the assessment data. 

Table 14: Assessment Plan for AY2023-24 

Student 

outcome 

Winter 2024 Spring 2024 

SO(1) Problem Solving 

ISLO2 Inquiry & Analysis 

REE412  

S.Petrovic 

ENGR 465 

F.Shi, S.Petrovic 

SO(6) Experimentation 

ISLO5 Quantitative 

Literacy 

EE419  

C.Venugopal 

ENGR465 

F.Shi, S.Petrovic 

SO(7) Independent 

Learning 

ISLO2 Inquiry & Analysis 

 
REE459 

C.Venugopal 

ENGR 465 

F.Shi, S.Petrovic 
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6 Rubrics 

The rubrics used by the program faculty for direct assessment of programmatic student outcomes 

are included below. To promote consistency and reliability of assessment results, all faculty assessing 

a particular outcome use the same rubric. 
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Appendix: 

Table A1: Rubric for EAC-1- An ability to identify, formulate, and solve complex engineering 

problems by applying principles of engineering, science, and mathematics 

 

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

G, 

unclear. 

SCIENCE 

AND 

MATHEMATI

CS 

ABILITY TO The solution to a 

complex 
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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 

Does not follow 

the engineering 

design process, or 

the designed 

solution does not 

meet the specified 

need(s). 

Reasonably follows the 

engineering design 

process to produce a 

solution that adequately 

meets the specified 

need(s). 

Methodically follows the 

engineering design 

process to produce a 

solution that thoroughly 

meets the specified 

need(s). 

 

ENGINEERING 

DESIGN TO 

PRODUCE 
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ENVIRONMEN

TAL, 

AND 

ECONOMIC 

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

 

CRITERIA 1-DEVELOPING 2-ACCOMPLISHED 3-EXEMPLARY SCORE 



38  

ABILITY FOR 

EFFECTIVE 

GRAPHICAL 

COMMUNICAT

ION 

Inadequate use of 

figures, charts, 

and/or tables to 

display data. 

Figures are not 

well placed, many 

figures, charts, 

and tables 

missing key 

formatting 

elements, such as 

titles, labels, 

units, captions, 

etc. 

Overall, figures 

do not contribute 

to a better 

understanding of 

key ideas or 

results. 

Adequate use of figures, 

charts, and tables to 

display data. Figures are 

well placed, most 

figures, charts, and 

tables are properly 

labeled and formatted. 

Figures moderately 

contribute to a better 

understanding of key 

ideas or results. 

Excellent use of figures, 

charts, and tables to 

display data. All figures, 

charts, and tables 

properly labeled and 

formatted, easy to read 

and interpret. Figures 

substantially and 

effectively contribute to a 

better understanding of 

key ideas or results. 

 

ABILITY TO 

ADDRESS A 

RANGE OF 

AUDIENCES 

Does not address 

target audience. 

Content is too 

technical or too 

superficial to be 

Adequately addresses 

the target audience. 

Content has a reasonable 

balance of technical and 

non-technical 

information to be 

understood 

Effectively addresses the 

target audience. Content 

has the right balance of 

technical and non-

technical 

information to be 

understood 

 

 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. 

 

 



39  

 

Table A4: Rubric for EAC-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 

 

CRITERI

A 

1-DEVELOPING 2-ACCOMPLISHED 3-EXEMPLARY SCORE 

ABILITY TO 

RECOGNIZE 

ETHICAL AND 

PROFESSIONAL 

RESPONSIBILITIES 

IN ENGINEERING 

SITUATIONS 

Description of 

ethical and 

professional 

responsibilities is 

limited or 

rudimentary. 

Description of 

ethical and 

professional 

responsibilities is 

substantive. 

Description of 

ethical and 

professional 

responsibilities is 

complete and 

thorough. 

 

ABILITY TO IDENTIFY 

GLOBAL, ECONOMIC, 

ENVIRONMENTAL, AND 

SOCIETAL 

CONTEXTS IN 

ENGINEERING 

SITUATIONS 

Identifies a single 

context area 

relevant in an 

engineering 

situation. 

Explanation of the 

context is 

rudimentary. 

Identifies most 



40  

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—ACCOMPLISHED 3—EXEMPLARY SCORE 

ABILITY 

TO 

PROVIDE 

TEAM 

LEADERSH

IP 

Lacks adequate 

ability to resolve 

problems and 

conflicts. Lacks 

ability to provide 

adequate leadership 

in decision making, 

planning, and goal 

setting. Does not 

show appreciation for 

other team members’ 

contributions. 

Exhibits poor team 

communication skills 

(e.g., interrupts 

others, gets defensive, 

does not ask 

questions, gets 

distracted). Does not 

motivate others or 

lead by example. 

Capable of resolving 

problems and conflicts. 

Demonstrates adequate 

leadership ability in 

decision making, 

planning, and goal 

setting. Occasionally 

shows appreciation for 

other team members’ 

contributions. 

Exhibits reasonable team 

communication skills. 

Capable of motivating 

others. Willing to share 

problems and progress. 

Mainly does assigned 

work instead of 

willingly taking on 

additional 

responsibilities. 

Proficient in resolving 

problems and conflicts and 

exhibits proficient 

leadership ability in 

decision making, planning, 

and goal setting. 

Appropriately recognizes 

and shows appreciation for 

other team members’ 

contributions. Exhibits 

proficient team 

communication skills 

including good body 

language and active 

listening. Transparent about 

expectations and objectives. 

Motivates others and leads 

by example. Willing to 

share problems and take on 

additional responsibilities 

and help others when 

necessary. 

 

ABILITY TO Rarely uses 

respectful language 

or show cooperative 

communication 

skills. Does not 

demonstrate mutual 

Generally, uses 

respectful language and 

shows cooperative 

communication skills. 

Does not disrespect 

other group members or 

Uses respectful language 

and shows cooperative 

communication skills. 

Actively demonstrates 

mutual respect and 

welcomes others’ unique 

 

CREATE A 

COLLABO

RAT 

IVE AND 

INCLUSIVE 
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ENVIRON

ME 

respect and tends to 

dismiss others’ 

unique perspectives, 

opinions, or ideas. 

Does not demonstrate 

ability and 

willingness to 

compromise with 

other group 

members. 

dismiss their unique 

perspectives, opinions, 

or ideas. Demonstrates 

adequate ability and 

willingness to 

compromise with other 

group members. Does 

not dismiss the sharing 

of ideas. 

perspectives. Demonstrates 

high ability and willingness 

to compromise with other 

group members. Makes 

other group members feel 

safe and valued through 

openly encouraging the 

sharing of ideas. 

NT AS A 

TEAM 

MEMBER 

ABILITY TO Lacks basic 

awareness of team 

duties and 

responsibilities. 

Lacks basic 

awareness of the links 

between project goals 

and tasks. Fails to 

identify risks to meet 

project deadlines. 
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 Table A6: Rubric for EAC-6- An ability to develop and conduct appropriate experimentation, analyze 

and 
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ABILITY 

TO APPLY 

NEW 

KNOWLED

GE AS 

NEEDED 

Inadequately 

unmotivated and 

skilled at applying 

new knowledge as 

needed for decision 

making, completing 

tasks, drawing 

conclusions, and/or 

understanding a 

topic in more depth. 

Insufficiently 

understands and 

determines the 

significance or 

relevance of the 

learned information 

needed for the task. 

Adequately motivated 

and skilled at applying 

new knowledge as 

needed for decision 

making, completing 

tasks, drawing 

conclusions, and/or 

understanding a topic 

in more depth. 

Partially understands 

and determines the 

significance or 

relevance of the 

learned information 

needed for the task. 

Proficiently skilled 

and motivated at 

applying new 

knowledge as needed 

for decision making, 

completing tasks, 

drawing conclusions, 

and/or understanding a 

topic in more depth. 

Understands and 

determines the 

significance or 

relevance of the 

learned information 

needed for the task. 

 

 


