
Institutional Effectiveness 

2024-2025 

 

Program: Mechanical Engineering BS 

College and Department: College of Engineering, Mechanical Engineering 

Contact: Dr. Mohan Rao 

Mission: 

Mission: The Mechanical Engineering (ME) Department, within a regional and global context, 
will prepare its students for productive careers in a competitive, dynamic, technologically based 
society; will advance the knowledge of mechanical engineering principles and applications; and 
will serve the public. 

Vision: The Mechanical Engineering Department at Tennessee Tech aspires to be recognized 
globally for outstanding education and research, leading to well-qualified engineers who are 
adaptive professionals, inquisitive, entrepreneurial and successful in engineering practice, 
research, and public service. 

The B.S. in Mechanical Engineering (BSME) at Tennessee Tech is a traditional, on-campus 
lecture/laboratory program with on-ground course delivery offered almost exclusively during 
the day. There currently are no distance learning courses offered by the Mechanical 
Engineering Department. A co-op program is available through the Tennessee Tech Center for 
Career Development as an optional (but very popular) choice.  

Attach Curriculum Map (Educational Programs Only): 

Attached Files: See Appendix 1 

  



SO1: Identify, Formulate and Solve Engineering Problems 

 

Define Outcome: 

It is expected that by the time of graduation, Tech's ME students will have an ability to identify, 

formulate, and solve complex engineering problems by applying principles of engineering, 

science, and mathematics. 

 

Assessment Methods: 

Direct Measure 

• AEC Plan and Departmental Rubrics  

o In Fall 2021, the ME Department adopted a new paradigm for continuous 

improvement. The AEC Plan is based on a two-year cycle for assessing, 

evaluation, and change. The AEC Plan designates that four of the seven outcomes 

(SO1, SO3, SO4, SO5) are assessed during odd years (Fall 2021-Spring 2022, Fall 

2023-Spring 2024, Fall 2025 - Spring 2026). The assessment stage is followed by 

evaluation and change in Fall 2022, Fall 2024, and Fall 2026. 

o The remaining three outcomes (SO2, SO6, SO7) are assessed during the even 

years (Fall 2022-Spring 2023, Fall 2024-Spring 2025, Fall 2026-Spring 2027), 

followed by evaluation and change in Fall 2023, Fall 2025, Fall 2027. 

o New departmental rubrics were developed by the faculty to assess student 

artifacts from the Senior Capstone projects and applied during faculty retreats. 

The rubrics are provided in separate documents. The assessment stage is 

described in a Standard Operating Procedures (SOP) and attached in a separate 

document. The Direct Measure is called the Faculty Review of Capstone Artifacts 

(FRCA). 

Additional Measures 
Four survey instruments (Alumni Survey, Co-op Employer Survey, Instructional Outcome -
Student Survey and Senior Exit Interview Written Survey) and a faculty instrument (Instructional 
Outcome - Faculty Assessment) are conducted each year and have been kept active during the 
transition to implementation of the AEC Plan. 

• Alumni Survey 

• Co-op Employer Survey 

• Instructional Outcome - Faculty Assessment 

• Instructional Outcome - Student Survey 

• Senior Exit Interview Written Survey 

Attached Files: See Appendices 2 and 3 



Criteria for Success (Thresholds for Assessment Methods): 

Direct Measure 

The expected level of attainment of Student Outcomes using the direct measure of the Faculty 
Review of Capstone Artifacts (FRCA) is a threshold of 85% of student evidence indicated as Fair, 
Good, or Exemplary. 

Additional Measures 
The expected level of attainment of Student Outcomes with the Additional Measures is scored 
with a 0–4-point level of attainment scale where each level is defined as 4 = Excellent, 3 = Good, 
2 = Satisfactory, 1 = Low, and 0 = Negligible. Data from the Additional Measures assessment 
instruments are combined according to the evaluation plan to determine the final scored value 
each year for each Student Outcome. 

A score of 3-to-4 is the desired level of attainment for each Student Outcome. A score between 
2-to-3 is cause for review by the ME Goals and Assessments Committee, with possible actions 
and/or continued monitoring recommended to the ME faculty. A score lower than 2 requires 
corrective action to be taken by the ME faculty after review and recommendations for change 
by the ME Goals and Assessments Committee. 

Link to 'Tech Tomorrow' Strategic Plan: 

1.A Experiential Learning,2.B Research, Scholar, Intellect, and Creativity 

 

Results and Analysis: 

Direct Measures 

• Faculty Review of Capstone Artifacts (FRCA) 

• SO 1 is not evaluated in even years, next evaluation will occur in Fall 2025 

Additional Measures in Table Form 

SO1: Identify, Formulate and Solve Engineering Problems 

  2022-23 2023-24 2024-25 

Alumni Survey 3.0 3.6 3.2 

Co-op Employer Survey 3.2 3.3 3.4 

Instructional Outcomes - Faculty Assessment (IOFA) --- --- WIP 

Instructional Outcomes - Student Survey (IOSS) 3.0 3.0 2.8 

Senior Exit Survey 3.4 3.1 WIP 

     

AVERAGE 3.2 3.2 3.1 



The Alumni Survey data indicate exceeding the threshold (3.2 > 3.0), decreasing from 
the prior year. No action required. 

The Co-op Employer Survey data exceeds the threshold (3.4 > 3.0), increasing from the 
prior year. No action required. 

The Instructional Outcomes - Faculty Assessment (IOFA) assessment instrument has 
been revised and implemented in Fall 2024-Spring 2025. The data analysis from the 
IOFA instrument is a "Work in Progress (WIP)". It is expected to be complete in July 
2025. 

The Instructional Outcomes - Student Assessment (IOSS) data indicates a decrease from 
the prior year, now less than the threshold (2.8 < 3.0). Action is required. 

The Senior Exit Survey assessment instrument data has not been assessed as of May. It 
is expected to be complete in June 2025. 

The overall average of the Additional Measures for SO1 exceeds the threshold (3.1 > 
3.0), thus no overall action is required.  

Use of Results to Improve Outcomes: 

From the Additional Measures, the Instructional Outcomes - Student Survey (IOSS) the drop 

below threshold (2.8 < 3.0) will be discussed with the Faculty in Fall Retreat. Ideas for how to 

ensure students perceive they are making progress on SO1 will be documented and any 

substantial actions decided upon will be described as an outcome of the Fall Retreat.  

  



SO2: Apply Engineering Design to Produce Solutions That Meet Specified Needs 

 

Define Outcome: 

It is expected that by the time of graduation, Tech's ME students will have 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.  

 

Assessment Methods: 

Direct Measure 

• AEC Plan and Departmental Rubrics 

o In Fall 2021, the ME Department adopted a new paradigm for continuous 

improvement. The AEC Plan is based on a two-year cycle for assessing, 

evaluation, and change. The AEC Plan designates that four of the seven outcomes 

(SO1, SO3, SO4, SO5) are assessed during odd years (Fall 2021-Spring 2022, Fall 

2023-Spring 2024, Fall 2025 - Spring 2026). The assessment stage is followed by 

evaluation and change in Fall 2022, Fall 2024, and Fall 2026. 

o The remaining three outcomes (SO2, SO6, SO7) are assessed during the even 

years (Fall 2022-Spring 2023, Fall 2024-Spring 2025, Fall 2026-Spring 2027), 

followed by evaluation and change in Fall 2023, Fall 2025, Fall 2027. 

o New departmental rubrics were developed by the faculty to assess student 

artifacts from the Senior Capstone projects and applied during faculty retreats. 

The rubrics are provided in separate documents. The assessment stage is 

described in a Standard Operating Procedures (SOP) and attached in a separate 

document. The Direct Measure is called the Faculty Review of Capstone Artifacts 

(FRCA). 

Additional Measures 
Four survey instruments (Alumni Survey, Co-op Employer Survey, Instructional Outcome -
Student Survey and Senior Exit Interview Written Survey) and a faculty instrument (Instructional 
Outcome - Faculty Assessment) are conducted each year and have been kept active during the 
transition to implementation of the AEC Plan. 

• Alumni Survey 

• Co-op Employer Survey 

• Instructional Outcome - Faculty Assessment 

• Instructional Outcome - Student Survey 

• Senior Exit Interview Written Survey 



Attached Files: See Appendices 3, 4, and 5 

Criteria for Success (Thresholds for Assessment Methods): 

Direct Measure 

The expected level of attainment of Student Outcomes using the direct measure of the Faculty 
Review of Capstone Artifacts (FRCA) is a threshold of 85% of student evidence indicated as Fair, 
Good, or Exemplary. 

Additional Measures 

The expected level of attainment of Student Outcomes is scored with a 0-4 point level of 
attainment scale where each level is defined as 4 = Excellent, 3 = Good, 2 = Satisfactory, 1 = 
Low, and 0 = Negligible. Data from the assessment instruments are combined according to the 
evaluation plan to determine the final scored value each year for each Student Outcome. 

A score of 3-to-4 is the desired level of attainment for each Student Outcome. A score between 
2-to-3 is cause for review by the ME Goals and Assessments Committee, with possible actions 
and/or continued monitoring recommended to the ME faculty. A score lower than 2 requires 
corrective action to be taken by the ME faculty after review and recommendations for change 
by the ME Goals and Assessments Committee. 

Link to 'Tech Tomorrow' Strategic Plan: 

1.A Experiential Learning 

 

Results and Analysis: 

Direct Measures 

• Faculty Review of Capstone Artifacts (FRCA) 

SO2 Percent of Students Achieving Fair, Good or Exemplary 

Performance Indicator (PI) 2022-2023 2024-2025 

SO2-PI1 Produce a clear problem statement 94% 97% 

SO2-PI2 Plan design approach, follow design methodology 94% 97% 

SO2-PI3 Justify design decisions and implement designs 94% 90% 

SO2-PI4 Assess designs 77% 84% 

Analysis of the FRCA data indicates that the percentage of student evidence for 
Performance Indicators SO2-PI1, SO2-PI2, SO2-PI3 continue to exceed the threshold of 



85%. No action is required. However, the SO2-PI4 "Assess Designs" is less than the 
threshold, thus action is required. 

 Additional Measures in Table Form 

SO2: Apply Engineering Design to Produce Solutions that Meet Specified Needs 

  2022-23 2023-24 2024-25 

Alumni Survey 3.0 3.6 3.2 

Co-op Employer Survey 3.3 3.3 3.1 

Instructional Outcomes - Faculty Assessment (IOFA) --- --- WIP 

Instructional Outcomes - Student Survey (IOSS) 2.9 2.9 2.9 

Senior Exit Survey 3.2 3.1 WIP 

        

AVERAGE 3.1 3.1 3.1 

The Alumni Survey data indicate exceeding the threshold (3.2 > 3.0), decreasing from 
the prior year. No action required. 

The Co-op Employer Survey data exceeds the threshold (3.1 > 3.0), decreasing from the 
prior year. No action required. 

The Instructional Outcomes - Faculty Assessment (IOFA) assessment instrument has 
been revised and implemented in Fall 2024-Spring 2025. The data analysis from the 
IOFA instrument is a "Work in Progress (WIP)". It is expected to be complete in July 
2025. 

The Instructional Outcomes - Student Assessment (IOSS) data indicates an ongoing 
lower than threshold value (2.9 < 3.0). Action is required. 

The Senior Exit Survey assessment instrument data has not been assessed as of May. It 
is expected to be complete in June 2025. 

The overall average of the Additional Measures for SO2 exceeds the threshold (3.1 > 
3.0), thus no overall action is required.  

Use of Results to Improve Outcomes: 

The Faculty Review of Capstone Artifacts (FRCA) will be discussed in the Fall 2025 Faculty 

Retreat, August 2025. Evaluation of the less than threshold (77%, 84% < 85%) for the 



Performance Indicator SO2-PI4 "Assess Design" will occur. Decisions regarding what changes to 

implement and how to track those changes during the following year (Fall 2025-Spring 2026) 

will be documented outcomes for the Fall Faculty Retreat. 

 

From the Additional Measures, the Instructional Outcomes - Student Survey (IOSS) having 

ongoing less than threshold trend (2.9 < 3.0) will be discussed with the Faculty in Fall Retreat. 

Ideas for how to ensure students perceive they are making progress on SO2 will be documented 

and any substantial actions decided upon will be described as an outcome of the Fall Retreat.  

  



SO3: Communicate Effectively 

 

Define Outcome: 

It is expected that by the time of graduation, Tech's ME students will have an ability to 

communicate effectively with a range of audiences. 

 

Assessment Methods: 

Direct Measure 

• AEC Plan and Departmental Rubrics 

o In Fall 2021, the ME Department adopted a new paradigm for continuous 

improvement. The AEC Plan is based on a two-year cycle for assessing, 

evaluation, and change. The AEC Plan designates that four of the seven outcomes 

(SO1, SO3, SO4, SO5) are assessed during odd years (Fall 2021-Spring 2022, Fall 

2023-Spring 2024, Fall 2025 - Spring 2026). The assessment stage is followed by 

evaluation and change in Fall 2022, Fall 2024, and Fall 2026. 

o The remaining three outcomes (SO2, SO6, SO7) are assessed during the even 

years (Fall 2022-Spring 2023, Fall 2024-Spring 2025, Fall 2026-Spring 2027), 

followed by evaluation and change in Fall 2023, Fall 2025, Fall 2027. 

o New departmental rubrics were developed by the faculty to assess student 

artifacts from the Senior Capstone projects and applied during faculty retreats. 

The rubrics are provided in separate documents. The assessment stage is 

described in a Standard Operating Procedures (SOP) and attached in a separate 

document. The Direct Measure is called the Faculty Review of Capstone Artifacts 

(FRCA). 

Additional Measures 
Four survey instruments (Alumni Survey, Co-op Employer Survey, Instructional Outcome -
Student Survey and Senior Exit Interview Written Survey) and a faculty instrument (Instructional 
Outcome - Faculty Assessment) are conducted each year and have been kept active during the 
transition to implementation of the AEC Plan. 

• Alumni Survey 

• Co-op Employer Survey 

• Instructional Outcome - Faculty Assessment 

• Instructional Outcome - Student Survey 

• Senior Exit Interview Written Survey 

  



Criteria for Success (Thresholds for Assessment Methods): 

Direct Measure 

The expected level of attainment of Student Outcomes using the direct measure of the Faculty 
Review of Capstone Artifacts (FRCA) is a threshold of 85% of student evidence indicated as Fair, 
Good, or Exemplary. 

Additional Measures 

The expected level of attainment of Student Outcomes is scored with a 0–4-point level of 
attainment scale where each level is defined as 4 = Excellent, 3 = Good, 2 = Satisfactory, 1 = 
Low, and 0 = Negligible. Data from the assessment instruments are combined according to the 
evaluation plan to determine the final scored value each year for each Student Outcome. 

A score of 3-to-4 is the desired level of attainment for each Student Outcome. A score between 
2-to-3 is cause for review by the ME Goals and Assessments Committee, with possible actions 
and/or continued monitoring recommended to the ME faculty. A score lower than 2 requires 
corrective action to be taken by the ME faculty after review and recommendations for change 
by the ME Goals and Assessments Committee. 

Link to 'Tech Tomorrow' Strategic Plan: 

1.A Experiential Learning,4.D Alumni/Friend Engagement 

 
Results and Analysis: 

Direct Measures 

• Faculty Review of Capstone Artifacts (FRCA) 

• SO 3 is not evaluated in even years, next evaluation in Fall 2025 

Additional Measures in Table Form 

SO3: Communicate Effectively 

  2022-23 2023-24 2024-25 

Alumni Survey 3.0 3.1 2.8 

Co-op Employer Survey 3.3 3.2 3.1 

Instructional Outcomes - Faculty Assessment (IOFA) --- --- WIP 

Instructional Outcomes - Student Survey (IOSS) 2.9 2.9 2.8 

Senior Exit Survey 3.3 3.2 WIP 

     

AVERAGE 3.1 3.1 2.9 



The Alumni Survey data indicate below the threshold (2.8 < 3.0), decreasing from the 
prior year. Action is required. 

The Co-op Employer Survey data exceeds the threshold (3.1 > 3.0), remaining the same 
as the prior year. No action required. 

The Instructional Outcomes - Faculty Assessment (IOFA) assessment instrument has 
been revised and implemented in Fall 2024-Spring 2025. The data analysis from the 
IOFA instrument is a "Work in Progress (WIP)". It is expected to be complete in July 
2025. 

The Instructional Outcomes - Student Assessment (IOSS) data indicates an ongoing 
lower than threshold value (2.8 < 3.0). Action is required. 

The Senior Exit Survey assessment instrument data has not been assessed as of May. It 
is expected to be complete in June 2025. 

The overall average of the Additional Measures for SO3 has dropped below the 
threshold (2.9 < 3.0), thus overall action is required.  

Use of Results to Improve Outcomes: 

From the Additional Measures, the Instructional Outcomes - Student Survey (IOSS) the 

continued trend and the decrease below threshold (2.8 < 3.0) will be discussed with the Faculty 

in Fall Retreat. Ideas for how to ensure students perceive they are making progress on SO3 will 

be documented and any substantial actions decided upon will be described as an outcome of 

the Fall Retreat.  

  



SO4: Recognize Ethical and Professional Responsibilities and Make Informed Judgments 

 

Define Outcome: 

It is expected that by the time of graduation, Tech's ME students will have an ability to recognize 

ethical and professional responsibilities in engineering situations and make informed 

judgements, which must consider the impact of engineering solutions in global, economic, 

environmental, and societal contexts. 

 

Assessment Methods: 

Direct Measure 

• AEC Plan and Departmental Rubrics 

o In Fall 2021, the ME Department adopted a new paradigm for continuous 

improvement. The AEC Plan is based on a two-year cycle for assessing, 

evaluation, and change. The AEC Plan designates that four of the seven outcomes 

(SO1, SO3, SO4, SO5) are assessed during odd years (Fall 2021-Spring 2022, Fall 

2023-Spring 2024, Fall 2025 - Spring 2026). The assessment stage is followed by 

evaluation and change in Fall 2022, Fall 2024, and Fall 2026. 

o The remaining three outcomes (SO2, SO6, SO7) are assessed during the even 

years (Fall 2022-Spring 2023, Fall 2024-Spring 2025, Fall 2026-Spring 2027), 

followed by evaluation and change in Fall 2023, Fall 2025, Fall 2027. 

o New departmental rubrics were developed by the faculty to assess student 

artifacts from the Senior Capstone projects and applied during faculty retreats. 

The rubrics are provided in separate documents. The assessment stage is 

described in a Standard Operating Procedures (SOP) and attached in a separate 

document. The Direct Measure is called the Faculty Review of Capstone Artifacts 

(FRCA). 

Additional Measures 
Four survey instruments (Alumni Survey, Co-op Employer Survey, Instructional Outcome -
Student Survey and Senior Exit Interview Written Survey) and a faculty instrument (Instructional 
Outcome - Faculty Assessment) are conducted each year and have been kept active during the 
transition to implementation of the AEC Plan. 

• Alumni Survey 

• Co-op Employer Survey 

• Instructional Outcome - Faculty Assessment 

• Instructional Outcome - Student Survey 

• Senior Exit Interview Written Survey 



Criteria for Success (Thresholds for Assessment Methods): 

Direct Measure 

The expected level of attainment of Student Outcomes using the direct measure of the Faculty 

Review of Capstone Artifacts (FRCA) is a threshold of 85% of student evidence indicated as Fair, 

Good, or Exemplary. 

Additional Measures 
The expected level of attainment of Student Outcomes is scored with a 0-4 point level of 
attainment scale where each level is defined as 4 = Excellent, 3 = Good, 2 = Satisfactory, 1 = 
Low, and 0 = Negligible. Data from the assessment instruments are combined according to the 
evaluation plan to determine the final scored value each year for each Student Outcome. 

A score of 3-to-4 is the desired level of attainment for each Student Outcome. A score between 
2-to-3 is cause for review by the ME Goals and Assessments Committee, with possible actions 
and/or continued monitoring recommended to the ME faculty. A score lower than 2 requires 
corrective action to be taken by the ME faculty after review and recommendations for change 
by the ME Goals and Assessments Committee. 

Link to 'Tech Tomorrow' Strategic Plan: 

1.B General Education Curriculum,1.C Diversity 

 

Results and Analysis: 

Direct Measures 

• Faculty Review of Capstone Artifacts (FRCA) 

• SO 4 is not evaluated in even years, next evaluation in Fall 2025 

Additional Measures in Table Form 

SO4: Recognize Ethical and Professional Responsibilities and Make Informed Judgements 

  2022-23 2023-24 2024-25 

Alumni Survey 2.9 3.4 2.8 

Co-op Employer Survey 3.3 3.2 3.4 

Instructional Outcomes - Faculty Assessment (IOFA) --- --- WIP 

Instructional Outcomes - Student Survey (IOSS) 2.9 2.9 2.8 

Senior Exit Survey 3.5 3.3 WIP 

     

AVERAGE 3.2 3.2 3.0 



The Alumni Survey data has dropped below the threshold (2.8 < 3.0), decreasing from 
the prior year. Action is required. 

The Co-op Employer Survey data exceeds the threshold (3.4 > 3.0), remaining the same 
as the prior year. No action required. 

The Instructional Outcomes - Faculty Assessment (IOFA) assessment instrument has 
been revised and implemented in Fall 2024-Spring 2025. The data analysis from the 
IOFA instrument is a "Work in Progress (WIP)". It is expected to be complete in July 
2025. 

The Instructional Outcomes - Student Assessment (IOSS) data indicates an ongoing 
lower than threshold value (2.8 < 3.0). Action is required. 

The Senior Exit Survey assessment instrument data has not been assessed as of May. It 
is expected to be complete in June 2025. 

The overall average of the Additional Measures for SO4 equals the threshold but has 
dropped from prior year.  Overall action is required.  

Use of Results to Improve Outcomes: 

From the Additional Measures, the Instructional Outcomes - Student Survey (IOSS) the 

continued trend below threshold and recent drop (2.8 < 3.0) will be discussed with the Faculty 

in Fall Retreat. Ideas for how to ensure students perceive they are making progress on SO4 will 

be documented and any substantial actions decided upon will be described as an outcome of 

the Fall Retreat.  

  



SO5: Teamwork 

 

Define Outcome: 

It is expected that by the time of graduation, Tech's ME students will have 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. 

 

Assessment Methods: 

Direct Measure 

• AEC Plan and Departmental Rubrics  

o In Fall 2021, the ME Department adopted a new paradigm for continuous 

improvement. The AEC Plan is based on a two-year cycle for assessing, 

evaluation, and change. The AEC Plan designates that four of the seven outcomes 

(SO1, SO3, SO4, SO5) are assessed during odd years (Fall 2021-Spring 2022, Fall 

2023-Spring 2024, Fall 2025 - Spring 2026). The assessment stage is followed by 

evaluation and change in Fall 2022, Fall 2024, and Fall 2026. 

o The remaining three outcomes (SO2, SO6, SO7) are assessed during the even 

years (Fall 2022-Spring 2023, Fall 2024-Spring 2025, Fall 2026-Spring 2027), 

followed by evaluation and change in Fall 2023, Fall 2025, Fall 2027. 

o New departmental rubrics were developed by the faculty to assess student 

artifacts from the Senior Capstone projects and applied during faculty retreats. 

The rubrics are provided in separate documents. The assessment stage is 

described in a Standard Operating Procedures (SOP) and attached in a separate 

document. The Direct Measure is called the Faculty Review of Capstone Artifacts 

(FRCA). 

Additional Measures 
Four survey instruments (Alumni Survey, Co-op Employer Survey, Instructional Outcome -
Student Survey and Senior Exit Interview Written Survey) and a faculty instrument (Instructional 
Outcome - Faculty Assessment) are conducted each year and have been kept active during the 
transition to implementation of the AEC Plan. 

• Alumni Survey 

• Co-op Employer Survey 

• Instructional Outcome - Faculty Assessment 

• Instructional Outcome - Student Survey 

• Senior Exit Interview Written Survey 

 



Criteria for Success (Thresholds for Assessment Methods): 

Direct Measure 

The expected level of attainment of Student Outcomes using the direct measure of the Faculty 

Review of Capstone Artifacts (FRCA) is a threshold of 85% of student evidence indicated as Fair, 

Good, or Exemplary. 

Additional Measures 
The expected level of attainment of Student Outcomes is scored with a 0-4 point level of 
attainment scale where each level is defined as 4 = Excellent, 3 = Good, 2 = Satisfactory, 1 = 
Low, and 0 = Negligible. Data from the assessment instruments are combined according to the 
evaluation plan to determine the final scored value each year for each Student Outcome. 

A score of 3-to-4 is the desired level of attainment for each Student Outcome. A score between 
2-to-3 is cause for review by the ME Goals and Assessments Committee, with possible actions 
and/or continued monitoring recommended to the ME faculty. A score lower than 2 requires 
corrective action to be taken by the ME faculty after review and recommendations for change 
by the ME Goals and Assessments Committee. 

Link to 'Tech Tomorrow' Strategic Plan: 

4.C Network of Scholars,4.D Alumni/Friend Engagement 

 

Results and Analysis: 

Direct Measures 

• Faculty Review of Capstone Artifacts (FRCA) 

• SO5 is not evaluated in even years, next evaluation in Fall 2025 

Additional Measures in Table Form 

SO5: Teamwork 

  2022-23 2023-24 2024-25 

Alumni Survey 3.4 3.6 3.3 

Co-op Employer Survey 3.5 3.5 3.5 

Instructional Outcomes - Faculty Assessment (IOFA) --- --- WIP 

Instructional Outcomes - Student Survey (IOSS) 3.0 3.0 2.9 

Senior Exit Survey 3.5 3.5 WIP 

     

AVERAGE 3.4 3.4 3.2 



The Alumni Survey data indicate exceeding the threshold (3.3 > 3.0), decreasing from 
the prior year. No action required. 

The Co-op Employer Survey data exceeds the threshold (3.5 > 3.0), remaining the same 
as the prior year. No action required. 

The Instructional Outcomes - Faculty Assessment (IOFA) assessment instrument has 
been revised and implemented in Fall 2024-Spring 2025. The data analysis from the 
IOFA instrument is a "Work in Progress (WIP)". It is expected to be complete in July 
2025. 

The Instructional Outcomes - Student Assessment (IOSS) data indicates an ongoing 
lower than threshold value (2.9 < 3.0). Action is required. 

The Senior Exit Survey assessment instrument data has not been assessed as of May. It 
is expected to be complete in June 2025. 

The overall average of the Additional Measures for SO5 exceeds the threshold (3.2 > 
3.0), thus no overall action is required.  

Use of Results to Improve Outcomes: 

From the Additional Measures, the Instructional Outcomes - Student Survey (IOSS) the drop 

below threshold (2.9 < 3.0) will be discussed with the Faculty in Fall Retreat. Ideas for how to 

ensure students perceive they are making progress on SO5 will be documented and any 

substantial actions decided upon will be described as an outcome of the Fall Retreat.  

  



SO6: Experiment, Interpret Data, and Use Engineering Judgment 

 

Define Outcome: 

It is expected that by the time of graduation, Tech's ME students will have an ability to develop 

and conduct appropriate experimentation, analyze and interpret data, and use engineering 

judgment to draw conclusions. 

 

Assessment Methods: 

Direct Measure 

• AEC Plan and Departmental Rubrics  

o In Fall 2021, the ME Department adopted a new paradigm for continuous 

improvement. The AEC Plan is based on a two-year cycle for assessing, 

evaluation, and change. The AEC Plan designates that four of the seven outcomes 

(SO1, SO3, SO4, SO5) are assessed during odd years (Fall 2021-Spring 2022, Fall 

2023-Spring 2024, Fall 2025 - Spring 2026). The assessment stage is followed by 

evaluation and change in Fall 2022, Fall 2024, and Fall 2026.  

o The remaining three outcomes (SO2, SO6, SO7) are assessed during the even 

years (Fall 2022-Spring 2023, Fall 2024-Spring 2025, Fall 2026-Spring 2027), 

followed by evaluation and change in Fall 2023, Fall 2025, Fall 2027. 

o New departmental rubrics were developed by the faculty to assess student 

artifacts from the Senior Capstone projects and applied during faculty retreats. 

The rubrics are provided in separate documents. The assessment stage is 

described in a Standard Operating Procedures (SOP) and attached in a separate 

document. The Direct Measure is called the Faculty Review of Capstone Artifacts 

(FRCA). 

Additional Measures 
Four survey instruments (Alumni Survey, Co-op Employer Survey, Instructional Outcome -
Student Survey and Senior Exit Interview Written Survey) and a faculty instrument (Instructional 
Outcome - Faculty Assessment) are conducted each year and have been kept active during the 
transition to implementation of the AEC Plan. 

• Alumni Survey 

• Co-op Employer Survey 

• Instructional Outcome - Faculty Assessment 

• Instructional Outcome - Student Survey 

• Senior Exit Interview Written Survey 

 



Attached Files: See Appendices 3, 5, and 6 

 

Criteria for Success (Thresholds for Assessment Methods): 

Direct Measure 

The expected level of attainment of Student Outcomes using the direct measure of the Faculty 

Review of Capstone Artifacts (FRCA) is a threshold of 85% of student evidence indicated as Fair, 

Good, or Exemplary. 

Additional Measures 
The expected level of attainment of Student Outcomes is scored with a 0-4 point level of 
attainment scale where each level is defined as 4 = Excellent, 3 = Good, 2 = Satisfactory, 1 = 
Low, and 0 = Negligible. Data from the assessment instruments are combined according to the 
evaluation plan to determine the final scored value each year for each Student Outcome. 

A score of 3-to-4 is the desired level of attainment for each Student Outcome. A score between 
2-to-3 is cause for review by the ME Goals and Assessments Committee, with possible actions 
and/or continued monitoring recommended to the ME faculty. A score lower than 2 requires 
corrective action to be taken by the ME faculty after review and recommendations for change 
by the ME Goals and Assessments Committee. 

Link to 'Tech Tomorrow' Strategic Plan: 

1.A Experiential Learning,1.D High Impact Practices 

 

Results and Analysis: 

Direct Measures 

• Faculty Review of Capstone Artifacts (FRCA) 

SO6 Percent of Students Achieving Fair, Good or Exemplary 

Performance Indicator (PI) 2022-2023 2024-2025 

SO6-PI1 
Perform experiment and collect data based on 

prescribed procedure(s) 
66% 74% 

SO6-PI2 Analyze, reduce, and present collected data 89% 78% 

SO6-PI3 
Develop and support conclusions based on 

interpreted data 
80% 90% 

Analysis of the FRCA data indicates that the percentage of student evidence for 
Performance Indicators SO6-PI1 has increased from the prior cycle of assessment and 
now exceeds the threshold (90% > 85%), thus no action is required. 



The data for SO6- PI1 has increased from 66% to 74% but is still below the threshold. 
SO6-PI2 has decreased from the prior cycle and is now below the threshold (78% < 
85%). Action is required for SO6-PI1 and SO6-PI2. 

Additional Measures in Table Form 

SO6: Experiment, Interpret Data, and Use Engineering Judgement 

  2022-23 2023-24 2024-25 

Alumni Survey 3.1 3.4 3.0 

Co-op Employer Survey 3.2 3.3 3.5 

Instructional Outcomes - Faculty Assessment (IOFA) --- --- WIP 

Instructional Outcomes - Student Survey (IOSS) 2.9 2.9 2.8 

Senior Exit Survey 3.2 3.2 WIP 

     

AVERAGE 3.1 3.1 3.1 

The Alumni Survey data indicate equaling the threshold, decreasing from the prior year. 
Review of qualitative comments is recommended. 

The Co-op Employer Survey data exceeds the threshold (3.5 > 3.0), decreasing from the 
prior year. No action required. 

The Instructional Outcomes - Faculty Assessment (IOFA) assessment instrument has 
been revised and implemented in Fall 2024-Spring 2025. The data analysis from the 
IOFA instrument is a "Work in Progress (WIP)". It is expected to be complete in July 
2025. 

The Instructional Outcomes - Student Assessment (IOSS) data indicates an ongoing 
lower than threshold value (2.8 < 3.0). Action is required. 

The Senior Exit Survey assessment instrument data has not been assessed as of May. It 
is expected to be complete in June 2025. 

The overall average of the Additional Measures for SO2 exceeds the threshold (3.1 > 
3.0), thus no overall action is required.  

Use of Results to Improve Outcomes: 

The Faculty Review of Capstone Artifacts (FRCA) will be discussed in the Fall 2025 Faculty 

Retreat, August 2025. Evaluation of the less than threshold values for the Performance 



Indicators SO6-PI1 and SO6-PI2 will occur. Decisions regarding what changes to implement and 

how to track those changes during the following year (Fall 2025-Spring 2026) will be 

documented outcomes for the Fall Faculty Retreat.  

 

From the Additional Measures, the Instructional Outcomes - Student Survey (IOSS) having 

ongoing less than threshold (2.8 < 3.0) as a trend will be discussed with the Faculty in Fall 

Retreat. Ideas for how to ensure students perceive they are making progress on SO6 will be 

documented and any substantial actions decided upon will be described as an outcome of the 

Fall Retreat. 

  



SO7: Ability to Acquire and Apply New Knowledge 

 

Define Outcome: 

It is expected that by the time of graduation, Tech's ME students will have an ability to acquire 

and apply new knowledge as needed, using appropriate learning strategies. 

 

Assessment Methods: 

Direct Measure 

• AEC Plan and Departmental Rubrics 

o In Fall 2021, the ME Department adopted a new paradigm for continuous 

improvement. The AEC Plan is based on a two-year cycle for assessing, 

evaluation, and change. The AEC Plan designates that four of the seven outcomes 

(SO1, SO3, SO4, SO5) are assessed during odd years (Fall 2021-Spring 2022, Fall 

2023-Spring 2024, Fall 2025 - Spring 2026). The assessment stage is followed by 

evaluation and change in Fall 2022, Fall 2024, and Fall 2026. 

o The remaining three outcomes (SO2, SO6, SO7) are assessed during the even 

years (Fall 2022-Spring 2023, Fall 2024-Spring 2025, Fall 2026-Spring 2027), 

followed by evaluation and change in Fall 2023, Fall 2025, Fall 2027. 

o New departmental rubrics were developed by the faculty to assess student 

artifacts from the Senior Capstone projects and applied during faculty retreats. 

The rubrics are provided in separate documents. The assessment stage is 

described in a Standard Operating Procedures (SOP) and attached in a separate 

document. The Direct Measure is called the Faculty Review of Capstone Artifacts 

(FRCA). 

Additional Measures 
Four survey instruments (Alumni Survey, Co-op Employer Survey, Instructional Outcome -
Student Survey and Senior Exit Interview Written Survey) and a faculty instrument (Instructional 
Outcome - Faculty Assessment) are conducted each year and have been kept active during the 
transition to implementation of the AEC Plan. 

• Alumni Survey 

• Co-op Employer Survey 

• Instructional Outcome - Faculty Assessment 

• Instructional Outcome - Student Survey 

• Senior Exit Interview Written Survey 

Attached Files: See Appendices 3, 5, and 7 

 



Criteria for Success (Thresholds for Assessment Methods): 

Direct Measure 

The expected level of attainment of Student Outcomes using the direct measure of the Faculty 

Review of Capstone Artifacts (FRCA) is a threshold of 85% of student evidence indicated as Fair, 

Good, or Exemplary. 

Additional Measures 
The expected level of attainment of Student Outcomes is scored with a 0-4 point level of 
attainment scale where each level is defined as 4 = Excellent, 3 = Good, 2 = Satisfactory, 1 = 
Low, and 0 = Negligible. Data from the assessment instruments are combined according to the 
evaluation plan to determine the final scored value each year for each Student Outcome. 

A score of 3-to-4 is the desired level of attainment for each Student Outcome. A score between 
2-to-3 is cause for review by the ME Goals and Assessments Committee, with possible actions 
and/or continued monitoring recommended to the ME faculty. A score lower than 2 requires 
corrective action to be taken by the ME faculty after review and recommendations for change 
by the ME Goals and Assessments Committee. 

Link to 'Tech Tomorrow' Strategic Plan: 

1.A Experiential Learning,1.D High Impact Practices 

 

Results and Analysis: 

Direct Measures 

• Faculty Review of Capstone Artifacts (FRCA) 

SO7 Percent of Students Achieving Fair, Good or Exemplary 

Performance Indicator (PI) 2022-2023 2024-2025 

SO7-PI1 
Recognize the need for acquiring new 

knowledge/tools to meet a specific need 
77% 84% 

SO7-PI2 
Engage in planning and using effective learning 

strategies 
80% 74% 

SO7-PI3 Seek information from valid sources 69% 84% 

SO7-PI4 
Demonstrate use of the new knowledge and reflect 

on learning process 
60% 68% 

Analysis of the FRCA data indicates that the percentage of student evidence for 
Performance Indicators are all less than the threshold of 85%. SO7-PI1 and SO7-PI3 
increased from the prior assessment cycle and are close to the threshold (84% < 85%) so 
these require minimal attention. The SO7-PI2 has decreased from the prior assessment 
cycle, dropping from 80% to 74%; action is required. The SO7-PI4, while increasing from 



the prior assessment cycle from 60% to 68%, remains less than the threshold, thus 
action is required.  

Additional Measures in Table Form 

SO7: Ability to Acquire and Apply New Knowledge 

  2022-23 2023-24 2024-25 

Alumni Survey 3.4 3.6 3.2 

Co-op Employer Survey 3.5 3.5 3.5 

Instructional Outcomes - Faculty Assessment (IOFA) --- --- WIP 

Instructional Outcomes - Student Survey (IOSS) 2.9 2.9 2.8 

Senior Exit Survey 3.5 3.4 WIP 

     

AVERAGE 3.3 3.3 3.2 

The Alumni Survey data indicate exceeding the threshold (3.2 > 3.0), decreasing from 
the prior year. No action required. 

The Co-op Employer Survey data exceeds the threshold (3.5 > 3.0), remaining the same 
as the prior year. No action required. 

The Instructional Outcomes - Faculty Assessment (IOFA) assessment instrument has 
been revised and implemented in Fall 2024-Spring 2025. The data analysis from the 
IOFA instrument is a "Work in Progress (WIP)". It is expected to be complete in July 
2025. 

The Instructional Outcomes - Student Assessment (IOSS) data indicates an ongoing 
lower than threshold value (2.8 < 3.0). Action is required. 

The Senior Exit Survey assessment instrument data has not been assessed as of May. It 
is expected to be complete in June 2025. 

The overall average of the Additional Measures for SO7 exceeds the threshold (3.2 > 
3.0), thus no overall action is required.  

Use of Results to Improve Outcomes: 

The Faculty Review of Capstone Artifacts (FRCA) will be discussed in the Fall 2025 Faculty 

Retreat. Evaluation of the less than threshold values for the Performance Indicator SO7-PI2 and 



SO7-PI4 will be priority focus, with minimal discussion of the two other performance indicators 

that are close to threshold. Decisions regarding what changes to implement and how to track 

those changes during the following year (Fall 2025-Spring 2026) will be documented outcomes 

for the Fall Faculty Retreat. 

 

From the Additional Measures, the Instructional Outcomes - Student Survey (IOSS) having 

ongoing less than threshold (2.8 < 3.0) as a trend will be discussed with the Faculty in Fall 

Retreat. Ideas for how to ensure students perceive they are making progress on SO7 will be 

documented and any substantial actions decided upon will be described as an outcome of the 

Fall Retreat. 

  



Summative Evaluation: 

The detailed evaluation of performance indicators for SO2, SO6, and SO7 as presented in the 

report demonstrates high levels of achievement across all areas with need for improvement 

identified in some. Students achieved "Exemplary" or "Good" or “Fair” ratings in the Faculty 

Review of Capstone Artifacts (FRCA), surpassing the 85% performance target in three of the four 

Performance Indicators for SO2 and one of the three Performance Indicators for SO6, while 

none of the SO7 Performance Indicators exceeded the threshold. 

SO2 Percent of Students Achieving Fair, Good or Exemplary 

Performance Indicator (PI) 2024-2025 

SO2-PI1 97% 

SO2-PI2 97% 

SO2-PI3 90% 

SO2-PI4 84% 

    

SO6 Percent of Students Achieving Fair, Good or Exemplary  

Performance Indicator (PI) 2024-2025 

SO6-PI1 74% 

SO6-PI2 78% 

SO6-PI3 90% 

    

SO7 Percent of Students Achieving Fair, Good or Exemplary  

Performance Indicator (PI) 2024-2025 

SO7-PI1 84% 

SO7-PI2 74% 

SO7-PI3 84% 

SO7-PI4 68% 

The SO2-PI4 is at 84%, close to threshold. SO6-PI2, and SO6-PI3, are within a range of 10 below 

the threshold at 74% and 78%. SO7-PI1 and SO7-PI3 are close to threshold at 84% and SO7-PI2 

and SO7-PI4 are within a range of 17 below the threshold at 74% and 68%. 

This FRCA performance measures reflects the majority of students' strong preparation and 

readiness to meet the challenges of the engineering profession, with mostly positive sentiment 

across all outcomes and performance indicators. 



The ME Faculty will evaluate these FRCA results during the Fall 2025 Faculty Retreat, August 

2025. Decisions about subsequent actions taken to address the below threshold performance 

indicators will be documented and tracked during the Fall 2025-Spring 2026 portion of the two-

year AEC Plan cycle for SO2, SO6, and SO7. 

The ME Faculty will also consider the assessment results from the IOSS, where students' 

perceptions of their learning indicate a marginal value below threshold (2.9 < 3.0). Any changes 

made to instructional design will be noted and reported on in the next cycle. 

Assessment Plan Changes: 

The AEC Plan, with Departmental Rubrics and Faculty Review of Capstone Artifacts is working 

well and provides detailed data that can be evaluated to inform change in instructional design 

to improve student outcomes. No changes to the AEC Plan are needed. The Additional 

Measures do offer a continuity of assessment with prior practice; use of the assessment 

instruments will continue. 
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Appendix 1: Curriculum Map 

 

 
Course 

  
Student Outcomes 

  

I = Introduce, R = Reinforce, D = Demonstrate 

Number and Title 1 2 3 4 5 6 7 

ME 2330 Dynamics I 
     

I 

ME 2910 Professionalism and Ethics 
  

R D R 
 

I 

ME 3001 Mechanical Engineering 

Analysis 
I 

   
I I I 

ME 3010 Materials & Processes in 

Manufacturing 
I I 

 
I 

   

ME 3023 Measurements in Mechanical 

Systems 
R 

  
I I R I 

ME 3050 Dynamic Modeling & Controls I I 
     

ME 3060 Dynamic Modeling & Controls 

Lab 

  
I 

 
I R I 

ME 3210 Thermodynamics I I 
      

ME 3220 Thermodynamics II R I 
 

I 
   

ME 3610 Dynamics of Machinery R I 
 

I I 
  

ME 3710 Fluid Dynamics R 
      

ME 3720 Heat Transfer R 
      

ME 4010 Machine Design R R 
 

I 
 

I 
 

ME 4020 Applied Machine Design D D R I I R R 

ME 4410 Senior Design Project I D R R R R 
 

D 

ME 4420 Senior Design Project II 
 

D D D D D D 

ME 4720 Thermal Design D D R I I R R 

ME 4751 Energy Systems Lab R 
    

D 
 



Appendix 2: SO1 Departmental Rubric 

 



 
  



Appendix 3: AEC Plan Overview 

 



Appendix 4: SO2 Departmental Rubric 

 



 





Appendix 5: AEC_4_05132025 

 





Appendix 6: SO6 Departmental Rubric 

 



 



 
  



Appendix 7: SO7 Departmental Rubric 

 



 



 


