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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 
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(3) (Communication) an ability to communicate effectively with a range of audiences. 

 

(4) (Ethics) 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) (Teamwork) 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) (Experimentation) an ability to develop and conduct appropriate experimentation, analyze and interpret 

data, and use engineering judgment to draw conclusions. 

 

(7) (Independent Learning) 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. 

2.5 
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2.6 Process for Establishment and Revision of PEOs and SOs  

The BSREE student outcomes 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.  

 

At the annual EERE Convocation meeting in the Fall, the EERE faculty have an opportunity to review the 

SOs for each program in light of the results from the assessment activities conducted the previous year (i.e., 

direct assessments collected in program courses, as well as indirect assessment from senior exit survey), results 

of graduate surveys provided by Career Services, the input gathered from IAB members and employers during 

the previous academic year, as well as any changes to the institutional or college mission, or the ABET criteria 

(if any have occurred). Based on the discussion, the EERE faculty may approve to make no changes to the 

program SOs or make recommendations for proposed changes. The results are determined by a simple majority 

vote. 

 

During the academic year, two meetings are held with the IAB (typically Fall and Spring). These meetings 

provide an opportunity for faculty to present program updates, assessment results, etc., as well as gather input 

from the IAB to inform strategic direction of the program. If changes to the SOs have been proposed by the 

faculty at the Fall Convocation meeting, these are discussed with the IAB members. The IAB members may 

approve the changes or propose alternative changes. The results are determined by a simple majority vote. 

 

As part of the assessment cycle, the BSREE program faculty have a Closing-the-Loop meeting. This meeting 
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student outcomes. These are commonly referred to as Essential Student Learning Outcomes (ISLOs) and are 

linked to the general education requirements which are common to all majors. A description of the ISLOs can 

be found at https://www.oit.edu/academic-excellence/GEAC/essential-studies/eslo. 

 

Oregon Tech’s ISLOs support the univers�heheheSLOs sun
BT
/ 
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(5) Teamwork    X   

(6) Experimentation     X  

(7) Independent Learning  X     
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3 Cycle of Assessment for Program Outcomes 
 

3.1 Introduction 

In BSREE, assessment of the program outcomes is conducted

Assessment
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level of attainment of the program outcome, based on a set of performance criteria. .  The BSREE rubrics were 

collectively created and are periodically reviewed by the program faculty. For consistency, the same rubric is 

used for all assessments of a particular outcome. The complete set of rubrics for all SOs are included at the end 

of every assessment report. The work produced by each student in the assignment assessed is evaluated 

according to the different performance criteria listed in the rubric, and assigned a level of 1-developing, 2-

accomplished, or 3-exemplary. The results are summarized in a document including a description of the 

assignment and how it relates to the outcome, as well as a summary of the results in tabular form. 

In addition to direct assessment measures, indirect assessment of the student outcomes is performed on an 

annual basis through a senior exit survey. The survey is sent to graduating seniors in Spring term, and it includes 

questions where students are asked to indicate their level of preparedness in each of the SOs, as well as their 

opinion regarding to what extent the program has helped them to attain each of the student outcomes. For 

each of the outcomes, graduates rate their preparedness on a 3-point scale: “inadequately prepared”, “prepared”, 

or “highly prepared”. 

3.2.2 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 

map275
0(11.04 Tfne)5(e)4Atcomeay.
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attained or not); this may be the appropriate course of action when assessment was conducted on a 

class with low enrollment, and it is recommendable to re-assess the outcome on the following year, 

even if it is out-of-cycle, in order to obtain more data. 

• Make changes to the assessment methodology (if the faculty believe that missing the performance 

target on a specific outcome may be a result of the way the assessment is being conducted, and a more 

proper assessment methodology may lead to more accurate numbers); for example, this could be the 

suggested course of action if an outcome was assessed in a lower-level course, and the faculty decide 

that the outcome should be assessed in a higher-level course before determining whether curriculum 

changes are truly needed. 

• Implement changes to the curriculum (if the faculty conclude that a curriculum change is needed to 

improve attainment of a particular outcome). A curriculum change will be the course of action taken 

when the performance on a given outcome is below the target level, and the evidence indicates that 

there is sufficient data and an adequate assessment methodology already in place, and therefore there 

is no reason to question the results obtained. 

 
If the faculty decide to take this last course of action and implement curriculum changes, the data from the 

direct assessments is analyzed and the faculty come up with a plan for continuous improvement, which specifies 

what changes will be implemented to the curriculum to improve outcome performance. 

 

3.2.3 Assessment Report and Curriculum Changes 

Degree completion, retention and equity data are also collected by the university and annually reviewed by the 

program faculty as part of an initiative to identify and close equity gaps. This is done through the use of the 

university’s dashboards, which all to track the  6-year graduation rates as well as the 1-
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ABILITY TO 

FORMULATE A 

COMPLEX 

ENGINEERING 

PROBLEM BY 

APPLYING 

PRINCIPLES OF 

ENGINEERING, 

SCIENCE AND 

MATHEMATICS 

 
 
 
 
 

1 

 
 

 
 
 
 
 

3 
 

 
 
 
 
 

2 
 

 
 
 
 
 

83.33% 
 

ABILITY TO 

SOLVE A 

COMPLEX 

ENGINEERING 

BY APPLYING 

PRINCIPLES OF 

ENGINEERING, 

SCIENCE AND 

MATHEMATICS 

 
 
 
3 

 
 
 
1 

 
 
 
2 

 
 
 

50.00% 

 
 
 

4.1.2 Targeted Assessment for Outcome (4): Ethics 

Outcome: 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 

REE 454, Winter 2021, Dr. Eklas Hossain – Klamath Falls 

This outcome was assessed using a quiz that presented some ethical situations and dilemmas in the REE454: 

Power Sys Protection & Control Class (Winter 2022). The students had the role of an electrical engineer where 

they needed to go through the details of electrical codes and standards (NEC, NESC, NFPA) and select 

appropriate standards for different applications. The problem centered around mathematical calculations 

regarding appropriate cable/conductor selection, safety measurement and its standards, influence of 
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ABILITY TO RECOGNIZE 
ETHICAL AND PROFESSIONAL 
RESPONSIBILITIES IN 
ENGINEERING SITUATIONS 

1 3 5 88.89% 

 
A

1

A
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Performance 

Criteria 

1-Developing 2-Accomplished 3-Exemplary % student≥ 2 

ABILITY TO PROVIDE 

TEAM LEADERSHIP 

0 1 7 100% 

ABILITY TO CREATE A 

COLLABORATIVE AND 

INCLUSIVE 

ENVIRONMENT AS A 

TEAM MEMBER 

0 0 8 100% 

ABILITY TO ESTABLISH 

GOALS,
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ABILITY TO PROVIDE 

TEAM LEADERSHIP 

0 2 8 100% 

ABILITY TO CREATE A 

COLLABORATIVE AND 

INCLUSIVE 

ENVIRONMENT AS A 

TEAM MEMBER 

0 2 8 100% 

ABILITY TO ESTABLISH 

GOALS, PLAN TASKS, AND 

MEET OBJECTIVES AS A 

TEAM MEMBER 

0 2 8 100% 

 
 

4.1.5 Targeted Assessment for Outcome (6): Experimentation 

Outcome: an ability to develop and conduct appropriate experimentation, analyze and interpret data, and use 

engineering judgment to draw conclusions  

EE 461, Spring 2021, Dr. Eklas Hossain – Klamath Falls 

This outcome was assessed in EE461 – Control System Engineering in Spring 2022 by means of a Hardware 

Project. The project's main objective was to create a hardware model of a line-following robot, which 

necessitated knowledge of the design of an obstacle-avoiding robot based on the control system and engineering 

programming knowledge. It tested the amount of knowledge the student had on control algorithms, 

programming languages and electrical circuitry.  

Twelve (12) students were assessed in Spring 2022 using the performance criteria listed in the table below. The 

minimum acceptable performance level was to have above 80% of the students performing at the accomplished 

or exemplary level in all performance criteria.  

Table (1) 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, that is, over 80% of 

students were able to develop and conduct appropriate experimentation, analyze and interpret data, and use 

engineering judgment to draw conclusions while carrying out their assigned tasks. 

Table 12 – Outcome (6): EE 461, Spring 2022, Dr. Eklas Hossain; N= 12 
 

Performance 
Criteria 

1-
Developing 

2-
Accomplished 

3-Exemplary %Students 
≥2 

DEVELOPING AN 

EXPERIMENT 

 

2 4 6 83.33% 
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Figure 1: Results of Indirect assessment, Q1: Rate your proficiency in the following areas (N=7) 
 
 

 
 

Figure 2: Results of indirect assessment, Q2: Rate how much your experiences at Oregon Tech contributed to 

your knowledge, skills, and personal development in these areas (N=7) 

 

5. 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 3 shows the 6-year degree completion rates of students starting their degree in Fall 2011 through Fall 

2015. Figure 4 shows the 4th term retention rates for students starting at Oregon Tech in Fall 2015 through Fall 

2019. The 4th term retention rate represents the proportions of students who were still enrolled at Oregon Tech 
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overlapping these 3 populations, we can identify whether there are trends that pertain specifically to BSREE 

students, or whether they follow the overall college or university trend.  

 

 
Figure 3: 6- year degree completion rates for students who started at Oregon Tech in Fall 2011 through Fall 

2015.  

 
Figure 4: 4th term retention rates for students who started at Oregon Tech in Fall 2015 through Fall 2020.  

 

For the 6-year degree completion rate and 4th – term retention rate, the BSREE program seems to follow a 

similar pattern to the College of ETM and the overall university, with slightly higher values in F’2017, 18 and 

19.  

From the current dashboards, it was difficulty to extract meaningful information regarding equity in the degree 

completion and retention rates. The main problem is that the data is currently displayed as absolute numbers, 

instead of proportions or percentages. For example, out of the 36 students who started their BSREE degree in 

Fall 2015, 20 students graduated in 6 years. Per the dashboard, 1 out of these 20 students were classified as 

“female” and 10 as “male” (with males outnumbering females), it is expected that the absolute number of males 

completing their degree within 6 years will exceed the number of females. Without knowing the male:female 

proportion in the original cohort of 36 students, it is difficult to establish whether there is an equity gap between 



22  

6. Continuous Improvement and Closing – the – Loop 

6.1 Summary of Assessment Results  

Table 13 provides a summary of the 2020-21 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 activities carried out during the year 2020-21. It includes any changes 

that have been implemented based on assessment in previous assessment cycles, from this or last year, as well 

as considerations for the next assessment cycle. 

 
 

Table 13 - Summary of BSREE direct assessment for 2021-22 
 

Student Outcome AY18-19 AY19-20 AY20-21 AY21-22 Outcome 

Met? 

(1) Problem Solving 

ISLO2 Inquiry and 

analysis 

 N = 8 N = 11  N=6  

1.1 Identify 

1.2 Analyze 

1.3 Solve 

 87.5%  81.82% 

100%  90.91% 

87.5%  90.91% 

 33% 

33% 

66.7% 

No 

No 

No 

(2) Design/Broader 

Factors 

ISLO6 Diverse 

Perspectives 

  N=19        N = 13   

2.1 Engineering design 

2.2 Broader Factors 

  89.47%      92.31% 

94.74%      92.31% 

 Yes 

Yes 

(3) Communication 

ISLO1 Communicate 

N=8       N=8 N = 11    

3.1 Oral  

3.2 Acquiring information 

3.3 Written 

87.5%    87.5% 

100%     87.5% 

87.5%    100% 

90.91% 

90.91% 

100% 

  Yes 

Yes 

Yes 

(4) Ethics 

ISLO4 Ethical thinking 

N=8  N=9 N=9  

4.1 Recognize 

4.2 Identify 

4.3 Judge 

85.71% 

92.86% 

92.86% 

 100% 

100% 

100% 

88.89% 

88.89% 

100% 

Yes 

Yes 

Yes 

(5) Teamwork 

ISLO5 Teams 

N=11     N=16  N=8 N=15        N 

=10 
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judgement by including some coverage of ethics in other courses throughout the curriculum. An 

ethics module will be added to EE461 

Person in Charge, Deadline: Robert Melendy, Spring 2023 

 

• Outcome (5) Teamwork 

Outcome assessed in REE413 in PM and ENGR 465 in KF  

 

Results: The results show that the threshold of attainment of this outcome was exceeded in all 

performance criteria. The faculty identified no problem with this outcome, and therefore 

recommended no changes at this time. However, Indirect assessment reflects more than 80% 

responded as proficient in this area but less than 67% said that Oregon Tech contributed to their 

knowledge in this area.   

Action Plan: Team forming method will be more formalized to make it uniform for the entire 

class.   

Person in charge, Deadline: Dr. Feng Shi, Fall 2022.  

 

• Outcome (6) Experimentation 

Outcome assessed in EE 461 in KF   

 

Results: The results show that the threshold of attainment of this outcome was exceeded in all 

performance criteria. Indirect assessment reflects high ratings in this area (≥ 80%).  

Action Plan: None. Outcome will be reassessed per assessment cycle 

Person in charge, Deadline: N/A 

 

7. Program Enrollment and Graduation Data 

The enrollment in BSREE are steadily decreasing from AY2019-20 in both campuses. Data in Table 1 and 2 

reflect there was 10% decrease in AY2019-20 and 4% decrease in AY2021-22 in KF. The decrease in enrollment 

in PM was larger than KF with 11 students in AY2020-21 and 20 students in AY2021-22. The graduation rate 

in Portland-metro campus reminded fairly stable as a proportion of enrollment (≤25%) whereas in Klamath 

Falls the graduation rate is less than 12%.  

Further analysis of the 2021-22 exit survey report participated by 7 BSREE students indicates that 30.43% of 

them are attracted to Oregon Tech because of the degree offerings. Regarding the student advising, 42.86% of 

the students expressed are satisfied. with availability of faculty advisor and faculty advisor’s assistance in 

choosing courses. There were 71.43% of students mentioned that they were planning to take FE exams within 

next year.  

Action Plan: Continue to monitor enrollment data and collaborate with Admissions on recruiting and 

registration events 

Person in charge, Deadline: Chitra Venugopal, Aaron Scher 

8. Degree Completion, Retention Data and Equity Data 
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The 4th – term retention rate, the BSREE program seems to follow a similar pattern to the College of ETM 

and the overall university, with higher values in compared to College of ETM (71%) and the overall university 

(69.4%) in 2019. See figure 4.  

Action Plan: Request for faculty positions to cover those of faculty who have recently resigned to continue to 

ensure program quality 

Person in charge, Deadline: Scott Prahl, Fall 2022 

Equity Data showed in dashboards not yet updated to reflect proportions in equity data, so it is not easy to 

draw meaningful conclusions. 

Action Plan: Cristina Crespo brought this up to the Executive Assessment Commission and will be working 

with the Director of Institutional Research to update dashboards to report equity data in a way that is 

informative.  

Person in Charge, Deadline: Cristina Crespo, Fall 2022. 

No other program changes are recommended at this time.  

9. Review of Implementation of Changes from Prior Assessments 
Below is the status of implementation of recommendations for changes based on prior assessments 

The results of the 2020-21 Assessment indicate that the minimum acceptable performance level of 80% was met 

on all performance criteria for all assessed outcomes. Areas of improvement to the curriculum were discussed 

during the Closing the Loop Meeting in October 22, 2021 with respect to these results.  

Outcomes (2), (4), (5), (6), and (7) were assessed. The faculties identified no problem with theses outcomes, and 

therefore recommended no changes at this time.  
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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 

ABILITY TO An engineering 

problem is not 

identified, or the 

identification is too 

vague or unclear. 

An engineering problem 

of reasonable complexity 

is adequately identified 

and its significance 

minimally explained. 

A complex engineering 

problem is properly 

identified and clearly stated. 

Its significance is thoroughly 

explained. 

 

IDENTIFY A 

COMPLEX 

ENGINEERING 

PROBLEM 

ABILITY TO A complex 

engineering problem is 

not properly 

formulated in 

engineering, scientific, 

and/or mathematical 

terms. Most of the 

assumptions and 

specifications are 

either missing or 

unclear. 

A complex engineering 

problem is adequately 

formulated in engineering, 

scientific, and/or 

mathematical terms, but 

some of the assumptions 

and specifications may be 

missing or not clearly 

presented. 

A complex engineering 

problem is clearly formulated 

with a valid and complete set 

of assumptions and 

specifications. 

 

FORMULATE A 

COMPLEX 

ENGINEERING 

PROBLEM BY 

APPLYING 

PRINCIPLES OF 

ENGINEERING, 

SCIENCE AND 

MATHEMATICS 

ABILITY TO The solution to a 

complex engineering 

problem is not 

developed according 

to engineering, 

scientific, and 

mathematical 

principles, or it does 

not follow the original 

set of assumptions and 

specifications. 

The solution to a complex 

engineering problem is 

developed according to 

engineering, scientific, and 

mathematical principles. 

The solution reasonably 

meets most of the original 

set of assumptions and 

specifications. 

The solution to a complex 

engineering problem is very 

well developed according to 

engineering, scientific, and 

mathematical principles. The 

solution meets or exceeds 

the original set of 

assumptions and 

specifications. 

 

SOLVE A 

COMPLEX 

ENGINEERING 

BY APPLYING 

PRINCIPLES OF 

ENGINEERING, 

SCIENCE AND 

MATHEMATICS 



27  

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 

SOLUTIONS THAT 

MEET SPECIFIED 

NEEDS 

ABILITY TO 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. 

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, 

environmental, and economic 

factors. 

The solution provided takes 

into account and thoroughly 

addresses several of the 

broader practical 

considerations, such as public 

health, safety, and welfare, as 

well as global, cultural, social, 

environmental, and economic 

factors. 

 

DESIGN 

SOLUTIONS 

ACCOUNTING FOR 

BROADER 

CONSIDERATIONS, 

SUCH AS PUBLIC 

HEALTH, SAFETY, 

AND WELFARE, AS 

WELL AS GLOBAL, 

CULTURAL, 

SOCIAL, 
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 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 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 
 

CRITERIA 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 
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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—ACCOMPLISHED 3—EXEMPLARY SCORE 

ABILITY TO 

PROVIDE 

TEAM 
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 Table A6: Rubric for EAC-
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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 1-DEVELOPING 2-ACCOMPLISHED 3-EXEMPLARY SCORE 

ABILITY TO 

ACQUIRE NEW 

KNOWLEDGE 

USING 

APPROPRIATE 

LEARNING 

STRATEGIES 

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 


