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Energy, MS/Cert.           
Program Description 

The Master of Science in Energy and Certificate in Energy programs aim to develop a new generation of 
energy-educated students and professionals, who will be broadly educated on all components of 
energy through quantitative analytical methods and multi-scale systems-based approaches. Designed 
to introduce students and professionals to a wide spectrum of current and future interdisciplinary 
energy challenges, these programs provide an overview of energy technologies (fossil-based, 
renewable, and non-fossil based), present multi-scale energy systems engineering methods, detail the 
various materials used for energy production and transmission, and link these aspects to economics 
and finance, business, entrepreneurship, law, and their interactions. Students and professionals are 
exposed to important energy challenges and opportunities, as well as advances in theory, methods, 
technologies, and applications delivered by energy leaders from academia, industry, and government, 
through a module-based structure and a distinguished seminar series. 

Outcome 1 – Research Methods and Analysis (MS-ENGY) 

Master of Science in Energy students following the thesis track will be able to conduct supervised 
research through the development of clear research plans, employment of appropriate data gathering 
methods and tools, as well as data analysis techniques in the pursuit of valid (data-supported), 
theoretically consistent, and institutionally appropriate research consistent with the focus of their 
program. 

Measure 1.1 – Master's Thesis Final Examination: Research Methods and Analysis 

Data Collection: The student's Advisory Committee will assess the student's performance 
based on a custom Thesis Rubric designed to focus on research methods and analysis 
techniques. Following the completion of the Advisory Committee's assessment of the Master's 
Thesis Final Examination, the Thesis Rubric will be provided electronically by the Advisory 
Committee to the Chair of the Interdisciplinary Curricular Program in Energy for further analysis. 
These will be stored in a secure repository until the program review is initiated. 

Methodology or data analysis strategy: The student's Advisory Committee (including Chair, 
Co-Chairs, and Members, as relevant) will guide and supervise the Thesis students from the 
beginning of the Master's Thesis on the development of clear research plans and the use of 
research and analysis techniques, explaining and modeling consistent and institutionally 
appropriate steps and actions. After completion of the research and substantial completion of 
the written thesis, a Master's Thesis Final Examination (thesis defense) will be administered by 
the Advisory Committee, which will provide an opportunity for the student to present a 
synthesis, critique, and application of theories and data gathering and analysis techniques, as 
well as an exposition of research methods. The Master's Thesis Final Examination will afford 
the student's Advisory Committee the opportunity to witness the student's presentation of 
various theories, concepts, principles and practice in action in a specialized area consistent with 
the focus of their program. Based on the Thesis Rubric, the student's Advisory Committee will 
assess the student's performance on research methods and analysis techniques. 

[See MS Thesis Final Exam Rubric under Supporting Documentation.] 
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Target 1.1 

For students who attempt the Master's Thesis Final Examination, the target will be for 80% 
or more of those students to score a letter grade of 'B' or higher on the Thesis Rubric. 

Finding 1.1: Met 

As with PLO 2, the rubric was revised, and the scale was changed from letter grades to a 
numerical evaluation independent of the grades on assignments or in courses. This was 
implemented in the 23-24 Academic Program Assessment. The target remains otherwise 
unchanged. The measurement is now for students who attempt the Master's Thesis Final 
Examination, that 80% or more will achieve average composite scores of 3 or higher on a 
scale of 1 to 4 (1=Unsatisfactory, 2=Emerging, 3=Acceptable, 4 = High Performing) on the 
Research Methods and Analysis Techniques Section of the Master's Thesis Final Examination 
Rubric. 

The average composite scores are derived from the assessments provided by each faculty 
graduate advisory committee member of each student on each question of the rubric. The 
80% goal was selected to ensure that a majority of students are meeting the high standards 
of the Program, College, and University and will achieve the learning outcomes expected of 
master’s students.  

Findings: The number of Thesis MS students in the program for 2022-23 was small, N=3, 
however 100% scored >3.00 on the rubric with an average composite score of 3.64 on the 
Research Methods and Analysis Techniques section of the rubric. The In-Person students 
(N=2) had an average composite score of 3.75, while the Distance student (N=1) scored 
3.42 in the same section. This Target was met. 

This is the initial measurement for this PLO and target. The program is pleased with the 
findings and will strive to ensure continued success in future cycles. 

Outcome 2 – Demonstrate Subject Matter Mastery (MS-ENGY, GCT-ENGY) 

Master of Science in Energy and Certificate in Energy students will demonstrate mastery of degree 
program requirements, including theories, concepts, principles and practice, and demonstrate a 
coherent understanding of the subject matter. 

Measure 2.1 – Capstone Course Final Report/Examination 

Data Collection: Following the completion of each Capstone Course, student Subject Matter 
Mastery Rubrics will be provided electronically by the instructor(s) to the Chair of the 
Interdisciplinary Curricular Program in Energy for further analysis. These will be stored in a 
secure repository until the program review is initiated. 

Methodology or data analysis strategy: In the programs' Capstone Course, a Final 
Report/Examination will be administered by the instructor(s), which will provide an opportunity 
for students to present a synthesis of knowledge gained through previously completed courses. 
This report will exhibit various theories, concepts, principles and practice in action through a 
case study or sample problem. The instructor(s) will assess the students based on a custom 
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Subject Matter Mastery Rubric that will aim to quantify each student's mastery of the subject 
matter. 

[See Subject Matter Mastery Rubric under Supporting Documentation.] 

Target 2.1 

For students who attempt the Capstone Course Final Report/Examination, the target will be 
for 80% or more of those students to score a letter grade of 'B' or higher on the Subject 
Matter Mastery Rubric. 

Finding 2.1: Met 

Based on feedback and recommendations, we have revised the scale of the rubric from 
letter grades to numbers to avoid confusion between the letter grades of the rubric and the 
course grades. This was implemented in the 23-24 Academic Program Assessment. Apart 
from this change, the target remains unchanged: 80% or more of the students who attempt 
the Capstone Course Final Report/Examination, will score 3 or higher on a scale of 1 to 4 
(1=Unsatisfactory, 2=Emerging, 3=Acceptable, 4 = High Performing) on the Subject Matter 
Mastery section of the Subject Matter Mastery Rubric & Oral Presentation Assessment Sub-
Rubric. 

The average composite scores are derived from the assessments provided for each student 
on each question of the Subject Matter Mastery section of the rubric. The 80% goal was 
selected to ensure that a majority of students are meeting the high standards of the 
program, college, and university and will achieve the learning outcomes expected of 
master’s students by the time they complete the degree. It should also be noted that the 
capstone course is compulsory for Master of Science in Energy students, but optional for 
Certificate in Energy students. 

Findings: Of the students who took the Capstone Course (N=19), 100% scored >3.00 with an 
average composite score of 3.77. Of the 19 students measured for this target in the 2022-23 
cycle, all were MS-level students (no Certificate students took this course). The average 
composite score for the In-Person students was 3.73, while that of the Distance students 
was 3.78. This target was met. 

This is the initial measurement for this PLO and target. The program is pleased with the 
findings and will strive to ensure that it is attained in future cycles. 

Outcome 3 – Technology Use (MS-ENGY, GCT-ENGY) 

Master of Science in Energy and Certificate in Energy students will be able to apply subject matter 
knowledge in a range of contexts to solve problems and make decisions. 

Measure 3.1 – Software Utilization-Centric Problem-Solving Final Examinations 

Data Collection: Following the completion of the Final Exams, the results will be provided 
electronically by the instructors to the Chair of the Interdisciplinary Curricular Program in Energy 
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for further analysis. These will be stored in a secure repository until the program review is 
initiated. 

Methodology or data analysis strategy: Several courses in the Master of Science in Energy 
and Certificate in Energy programs rely on the development of skills in software utilization to 
solve problems. In these courses, which rely on software utilization-centric problem solving -- 
notably ICPE 602, ICPE 604, and ICPE 611 -- a Final Examination or Final Project will be 
administered to assess the student's utilization of technology tools to solve problems. 
Assessment will be completed by each instructor. 

Target 3.1 

For students who attempt the courses with software utilization-centric examinations (i.e., 
ICPE 602, ICPE 604, and ICPE 611), the target will be for 80% or more of those students to 
score a letter grade of 'B' or higher on the Final Exams. 

Finding 3.1: Partially Met 

Final exam or project scores were evaluated for the ICPE 602, 604, and 611 courses.  

For ICPE 602 in Fall 2022, 100% of students (N=28) in the course scored 80% or higher on 
the final exam, with a mean score of 94.25. Five students in this course were In-Person MS 
students, 21 were Distance MS students, and two were Distance Certificate students. There 
were no In-Person Certificate students in this course. The target was met for this course. 

For ICPE 604 (Fall 2022), 100% of students (N=27) scored 80% or higher on the final project 
with a mean score of 92.19. Of the students in this course, five were In-Person MS students, 
and 22 were Distance MS students. There were no Certificate students in this course, either 
in-person or distance learners. The target was met for this course. 

For ICPE 611 (Spring 2024), 63.6% of the students (N=22) earned a score of 80% or higher 
on the final exam, and the mean score was 81.07. Of these students, three were In-Person 
MS students, 17 were Distance Learner MS students, and two were Distance Learner 
Certificate students. There were no In-Person Certificate students in this course. The target 
was not met for this course. 

For ICPE 611, this target was only partially met. As a whole, the target has been met, as 
89.6% of the total number of students scored 80% or higher. 

This is the initial measurement for this PLO and target. The program will reconsider if this is 
the appropriate measurement for this PLO and investigate ways to improve the scores in the 
611 course. 

Outcome 4 – Research Communication (MS-ENGY) 

Master of Science in Energy students following the thesis track will be able to effectively and orally 
communicate complex research topics about theories, arguments, methods, and concepts in language 
appropriate for relevant audiences, and by using appropriate technologies. 

Measure 4.1 – Master's Thesis Final Examination: Communicate Complex Research Topics 
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Data Collection: Following the completion of the Advisory Committee's assessment of the 
Master's Thesis Final Examination, the Thesis Rubric will be provided electronically by the 
Advisory Committee to the Chair of the Interdisciplinary Curricular Program in Energy for further 
analysis. These will be stored in a secure repository until the program review is initiated. 

Methodology or data analysis strategy: After completion of the research and substantial 
completion of the written thesis, a Master's Thesis Final Examination (thesis defense) will be 
administered by the Advisory Committee, which will provide an opportunity for the student to 
orally present the research conducted and results identified during the Master's Thesis. The 
student's Advisory Committee will assess the student's performance based on the Thesis 
Rubric specific section designed to focus on oral communication and general presentation 
skills. 

[See MS Thesis Final Exam Rubric under Supporting Documentation.] 

Target 4.1 

For students who attempt the Master's Thesis Final Examination, the target will be for 80% 
or more of those students to score a letter grade of 'B' or higher on the relevant part of the 
Thesis Rubric. 

Finding 4.1: Met 

As with PLO 1 and PLO 2, the rubric was revised and the scale was changed from letter 
grades to a numeric evaluation independent of the grades on assignments or in courses. 
This was implemented in the 23-24 Academic Program Assessment. The target remains 
otherwise unchanged. The measurement is now for students who attempt the Master's 
Thesis Final Examination, 80% or more will achieve average composite scores of 3 or higher 
on a scale of 1 to 4 (1=Unsatisfactory, 2=Emerging, 3=Acceptable, 4 = High Performing) on 
the Oral Communication and Presentation Skills Section of the Master's Thesis Final 
Examination Rubric. 

The average composite scores are derived from the assessments provided by each faculty 
graduate advisory committee member of each student on each question of the rubric. The 
80% goal was selected to ensure that a majority of students are meeting the high standards 
of the program, college, and university and will achieve the learning outcomes expected of 
master’s students.  

Findings: The number of Thesis MS students in the program for 2022-23 was small, N=3, 
however, 100% scored >3.00 on the rubric with an average composite score of 3.80 on the 
Oral Communication and Presentation Skills section of the Master's Thesis Final Examination 
Rubric. The In-Person students (N=2) had an average composite score of 3.85, while the 
Distance student (N=1) scored 3.70 in the same section. This Target was met. 

This is the initial measurement for this PLO and target. The program is pleased with the 
findings and will strive to ensure continued success in future cycles. 

Outcome 5 – Communicate Effectively (MS-ENGY, GCT-ENGY) 
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Master of Science in Energy and Certificate in Energy students will be able to communicate effectively, 
both in writing and orally, using persuasive techniques and logical argument presentation. 

Measure 5.1 – Written Policy Report Final Examinations 

Data Collection: Following the completion of the Final Exams, the results will be provided 
electronically by the instructor(s) to the Chair of the Interdisciplinary Curricular Program in 
Energy for further analysis. These will be stored in a secure repository until the program review 
is initiated. 

Methodology or data analysis strategy: Several courses in the Master of Science in Energy 
and Certificate in Energy programs rely on the demonstration of student content mastery 
through a final written report. In one of these courses -- ICPE 608 -- students will prepare a 
written policy report that will serve as the Final Examination. The instructor(s) will assess the 
student's content mastery and written communication skills through a custom Policy Report 
Rubric. This document will assess the grammar and usage, the logical structure of the report, as 
well as students' persuasiveness and ability to construct and present their arguments and policy 
recommendations in a structured way. 

[See Written Policy Report Rubric under Supporting Documentation.] 

Target 5.1 

For students who attempt the targeted course with written policy report final examinations 
(i.e., ICPE 608), the target will be for 80% or more of those students to score a letter grade of 
'B' or higher on the Policy Report Rubric. 

Finding 5.1: Not Met 

The rubric was revised and the scale of the rubric pivoted from letter grades to numbers 
based on advice that the rubric’s evaluation scores be separate from course grades. This 
was implemented in the 23-24 Academic Program Assessment. The target remains 
unchanged: 80% of the same students achieve average composite scores of 3 or higher on 
a scale of 1 to 4 (1=Unsatisfactory, 2=Emerging, 3=Acceptable, 4 = High Performing) on 
the Written Policy Report Rubric. 

The average composite scores are derived from the assessments provided for each student 
on each question of the Subject Matter Mastery section of the rubric. The 80% goal was 
selected to ensure that a majority of students are meeting the high standards of the 
program, college, and university and will achieve the learning outcomes expected of 
master’s students by the time they complete the degree.  

Findings: Of the students who took the Policy Course, ICPE 608 - Beyond Science and 
Technology: The Role of Policy in the Future of Energy in the U.S., in the 2022-23 cycle 
(N=23), 60.9% scored >3.00 on the Written Policy Report Rubric with an average composite 
score of 3.18. Of the 23 students measured for this target, 22 were MS-level students, and 
one was certificate-level. The average composite score for the In-Person students was 3.27, 
while that of the Distance students was 3.17. Although the average composite scores were 
within desired range, the percentage of students achieving that score was below the desired 
level, therefore this target was not met. 
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This is the initial measurement for this PLO and target. 

In the process of using this rubric to evaluate the assignments, we discovered that some of 
the evaluation criteria were not well-suited to this particular writing assignment. The rubric 
was designed for the assessment of formal reports, however this assignment consisted of 
time-limited essays for a final exam. The program plans to amend the rubric so it can be 
used for either formal or informal writing assignments, perhaps by grouping questions for a 
formal report into a subsection. 

Measure 5.2 – Presentation of Case Study Synthesis 

Data Collection: Following the completion of each Capstone Course, the student Oral 
Presentation Assessment Sub-rubric (part of the Subject Matter Mastery Rubric) will be provided 
electronically by the instructor(s) to the Chair of the Interdisciplinary Curricular Program in 
Energy for further analysis. These will be stored in a secure repository until the program review 
is initiated. 

Methodology or data analysis strategy: In the programs' Capstone Course, a Final 
Report/Examination will be administered by the instructor(s), which will provide an opportunity 
for students to orally present a synthesis of knowledge gained through previously completed 
courses. The student's presentation, presence, inflection, audience engagement, as well as the 
context, substance, and persuasion of the presentation will be assessed by the instructor(s) 
based on the Oral Presentation Assessment Sub-rubric that will aim to quantify each student's 
presentation skills. 

[See Oral Presentation Sub-Rubric under Supporting Documentation.] 

Target 5.2 

For students who attempt the Capstone Course Final Report/Examination, the target will be 
for 80% or more of those students to score a letter grade of 'B' or higher on the relevant part 
of the Oral Presentation Assessment Sub-rubric. 

Finding 5.2: Met 

The rubric was revised and the scale of the rubric pivoted from letter grades to numbers 
based on advice that the rubric’s evaluation scores be separate from course grades. This 
was implemented in the 23-24 Academic Program Assessment. The target remains 
unchanged: 80% of the same students achieve average composite scores of 3 or higher on 
a scale of 1 to 4 (1=Unsatisfactory, 2=Emerging, 3=Acceptable, 4 = High Performing) on 
the Oral Presentation Assessment Sub-Rubric (part of the Subject Matter Mastery Rubric & 
Oral Presentation Assessment Sub-Rubric form). 

The average composite scores are derived from the assessments provided for each student 
on each question of the Subject Matter Mastery section of the rubric. The 80% goal was 
selected to ensure that a majority of students are meeting the high standards of the 
program, college, and university and will achieve the learning outcomes expected of 
master’s students by the time they complete the degree. It should also be noted that the 
capstone course is compulsory for Master of Science in Energy students, but optional for 
Certificate in Energy students. 
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Findings: Of the students who took the Capstone Course in the 2022-23 cycle (N=19), 100% 
scored >3.00 on the Oral Presentation Assessment Sub-Rubric with an average composite 
score of 3.53. Of the 19 students measured for this target, all were MS-level students (no 
Certificate students took the course). The average composite score for the In-Person 
students was 3.54, while that of the Distance students was 3.53. This Target was met. 

This is the initial measurement for this PLO and target. The program is pleased with the 
findings and will strive to ensure continued success in future cycles. 

Use of Results 

We have identified a need for intervention in students' writing skills. After reviewing the policy course 
writing assignments and seeing the individual reviewer comments on the use of grammar and other 
attributes, we have identified that there are resources provided within the university that our students 
have not utilized and may not be aware of. Although not measured in this assessment, we feel there are 
additional writing-related skills such as conducting literature reviews and formal documents such as 
MS theses which our thesis students may need. Our Academic Program Coordinator plans to engage 
with the University Writing Center in November to request resources that can be incorporated into our 
courses to improve general writing skills. 

Writing skills measurements showed deficiency in the current assessment. We expect to be able to 
measure improvement in student performance on the ICPE 608 writing assignments. We will also 
consider incorporating additional writing measurements into our assessment plan. 

The results of the data assessment were shared with the program director, a distinguished faculty 
member and instructor in the program. The director and staff leadership collectively developed this 
plan of action. 

Status Update on a Previous Action   

Measurements were not taken in previous cycles.
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Supporting Documentation 

Measures: Master's Thesis Final Examination: Research Methods and Analysis & Master's Thesis Final Examination: Communicate Complex 
Research Topics 

MS Thesis Final Exam Rubric 

(Continued on next page) 
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Measure: Capstone Course Final Report/Examination 

Subject Matter Mastery Rubric 
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Measure: Written Policy Report Final Examinations 

Written Policy Report Rubric 
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Measure: Presentation of Case Study Synthesis 

Oral Presentation Sub-Rubric 

 


