


Verifies that the solution is practical and can be implemented  N/A  
Validates that the solution is appropriate and reasonably represents 
the original problem 

 N/A  

 

This assessment was based on an assignment given to the students. There are four students in the class. For their senior 
design project, the students are building an Arduino based system to remotely measure the water level in a creek in 
Johnson City, Tennessee, every 5 minutes, 24/7. The assignment was to determine a good lower bound for the size 
(area) of a solar panel that would be needed to power the system. The students needed to state their assumptions 
about system parameters such as power consumption, solar panel and battery storage efficiency, and solar incidence at 
the creek location. They needed to develop models and introduce variables that would incorporate these parameters 
with engineering concepts, such as Watt’s Law, in order to estimate how large, the solar panel would need to be. 
Although 0 is a valid mathematical lower bound on the size of the panel, the students were told that if they simply 
reported 0 for the lower bound they would receive a 0 for the assignment.  

• Two students reported the size of the solar panel in terms of watts but didn’t compute the area of the panels. 
• S1, S2, S3 and S4 refer to the four individual students. 
• Two rubric items are marked as N/A (Not Applicable). In the second semester of Senior Design the students will 

conduct experiments to validate the design approaches. 

 

ME 3023, Spring 2022 

 
Performance Dimensions 

Does Not 
Meet 

Expectations 

Meets 
Expectations 

Exceeds 
Expectations 

Identify    
    
Demonstrates understanding of problem scenario by developing a 
well-written problem/opportunity statement  

 3 1 

Identifies problem requirements through clear statement of 
constraints, criteria, variables, and objectives 

 3 1 

Identifies appropriate modeling approaches related to the engineering 
system 

 3 1 

    
Formulate    





Analyzes and ranks design possibilities to find "best" solution with 
consideration to the interdependency of the constraints



Sources and Evidence    
Statements are supported with a variety of credible sources: 
literature, experimental data, interviews, and/or other relevant 
sources, without plagiarism 

 4  

References are cited and presented in the format required  4   
      

Syntax and Mechanics       
The document has few to no grammatical, spelling, or punctuation, 
errors 

   4   

The document is readable, constructed from concise, clear, and 
correct use of language without jargon and slang 

   4   

The document has a consistent tense and voice    4   
All required formatting is followed, e.g., font, font size, margins  4  
Tables, figures, charts, graphics, drawings, photos, or similar visual 
methods communicate information effectively and are labeled well 

 4  

Appropriate units are used and are in the required format  4  
Math grammar is correct and appropriate  



The student maintains eye contact with the audience. 1 3  
The student does not read from the presentation.    
    

Technical Content    
The presentation is well-organized.  3 1 
The length of the presentation is appropriate for the setting. 1 2 1 
The student demonstrates technical knowledge.  3 1 
The student addresses questions well.  3 1 



Understands conflict of interest and consequences of various actions 
 

3 1     

Application of Ethical/Professional Perspectives and Contexts 
   

Makes balanced engineering judgments, i.e., selects alternatives and 





 
Performance Dimensions 

Does Not 
Meet 

Expectations 

Meets 
Expectations 

Exceeds 
Expectations 

Set-up    
Identifies appropriate test, data collection process, and data 
analysis model to conduct an experiment 

1 2 1 

Describes and uses general measurement process or processes 
appropriate for the experiment 

1 1 2 

References and uses appropriate standards for various test and 
experimental procedures 

   

Develops hypotheses or predictions of experimental outcomes to 
validate modeling assumptions and correctness of experimental 
methods 

2  2 

Checks and/or calibrates the measurement system for appropriate 
calibration 

 4  

Sets up the experiment to ensure proper lab practice, operation, 
and general safety 

 4  

Uses dimensional analysis, appropriate dimensions, and units  N/A  
    

Data Collection    



Identifies appropriate test, data collection process, and data 
analysis model to conduct an experiment 

 4  

Describes and uses general measurement process or processes 
appropriate for the experiment 

 4  

References and uses appropriate standards for various test and 
experimental procedures 

 4  

Develops hypotheses or predictions of experimental outcomes to 
validate modeling assumptions and correctness of experimental 
methods 

   



Strongly Disagree 0 
 
 

 

SO7:  An ability to acquire and apply new knowledge as needed, using appropriate learning strategies  
 

ENGR 4510, Fall 2021 

 

 
Performance Dimensions 

Does Not 
Meet 

Expectations 

Meets 
Expectations 

Exceeds 
Expectations 

Self-established Learning Goals    
Demonstrates analysis of prior learning for gaps in knowledge and 
skills 

 N/A  

Develops a plan to acquire new knowledge and skills  N/A  
    

Acquiring New Information    
Identifies the extent and type information needed for the problem or 
task at hand 

1 5  

Independently conducts critical searches for references (literature 
and/or subject matter experts) to support/inform a topic 

 N/A  

Summarizes written/oral information for key concepts 1 3 2 
Demonstrates the ability to assess the credibility and applicability of 
information sources 

 5 1 

    
Learning Strategies    

Demonstrates awareness of different learning strategies  N/A  



 
Performance Dimensions 

Does Not 
Meet 

Expectations 

Meets 
Expectations 

Exceeds 
Expectations 

Self-established Learning Goals    
Demonstrates analysis of prior learning for gaps in knowledge and 
skills 

 4  

Develops a plan to acquire new knowledge and skills  4  
    

Acquiring New Information    
Identifies the extent and type information needed for the problem or 
task at hand 

 4  

Independently conducts critical searches for references (literature 
and/or subject matter experts) to support/inform a topic 

 4  

Summarizes written/oral information for key concepts    
Demonstrates the ability to assess the credibility and applicability of 
information sources 

   

    
Learning Strategies    

Demonstrates awareness of different learning strategies  4  
Identifies personal strengths and weaknesses with respect to learning 
strategies 

 4  

Engages in professional learning experiences    
    

Applying New Information    
Demonstrates ability to use newly acquired information to solve 
engineering problem or apply to other engineering situation 

   

    
 
Indirect Assessment Data: Senior Exit Survey 
 
My classes improved my ability to acquire and apply new knowledge as needed, using appropriate learning strategies. 
 

Strongly Agree 1 
Agree 3 
Disagree 0 
Strongly Disagree 0 

 
 

Modifications for Improvement: 
 
The focus for the year was on the ABET accreditation.  The following modifications are the result of the accreditation 
work. 
 
The number of graduates is still small and the assessment process and metrics are still being perfected.  It has been 
decided that until a critical number of graduates is achieved, all student outcomes will be evaluated every year 
according to the mapping in Appendix 1.  At the time when a sufficient number of students have graduated from the 
program, the Academic Affairs Council will devise and implement a multi-year evaluation schedule for the student 
outcomes assessment. 
 



Additional work was needed to adjust the collection of data to focus more on individual student achievement for the 
outcomes.  When work was completed as a team, additional effort was taken to evaluation each individual student 
achievement in each area of the student outcome.  Also, the way the rubrics are completed by each instructor was 
modified to show the number of individual students in each category, as opposed to 





Appendix 1:  Curriculum Map 

 

 

 

Updated mapping for 2022-2023 academic year. 

 

SO1 SO2 SO3 SO4 SO5 SO6 SO7

Complex 
Problems

Engineering 
Design

Communication
Ethics and 

Professionalis
m

Teamwork 
and Project 







Appendix 4: Oral Communication Rubric 
 
SO3:  An ability to communicate effectively with a range of audiences  
 



Appendix 5: Written Communication Rubric 
 
SO3:  An ability to communicate effectively with a range of audiences  
 



Appendix 6: Ethics Rubric 
 

SO4:  An ability to recognize ethical and professional responsibilities in engineering situations and make informed 







Appendix 9: New Knowledge and Learning Strategies Rubric 

SO7:  An ability to acquire and apply new knowledge as needed, using appropriate learning strategies  
 

 
Performance Dimensions 

Does Not 
Meet 

Expectations 

Meets 
Expectations 

Exceeds 
Expectations 

Self-established Learning Goals    
Demonstrates analysis of prior learning for gaps in knowledge and 
skills 

   

Develops a plan to acquire new knowledge and skills    
    

Acquiring New Information    
Identifies the extent and type information needed for the problem or 
task at hand 

   

Independently conducts critical searches for references (literature 
and/or subject matter experts) to support/inform a topic 

   

Summarizes written/oral information for key concepts    



Appendix 10: Proposed Format for Assessment Rubrics 

 
This is an example for comparison to the Complex Problems Rubric showing the new format that the Academic 
Affairs Council is considering for use starting in academic year 2022-2023. 

 
 

Performance Dimensions 
Does Not Meet 

Expectations 
Meets Expectations Exceeds Expectations 

Identify    
Demonstrates understanding of 
problem scenario by developing a 
well-written problem/opportunity 
statement  

Discussion: 

Identifies problem requirements 
through clear statement of 
constraints, criteria, variables, and 
objectives 
Identifies appropriate modeling 
approaches related to the 
engineering system 

Formulate    
Subdivides complex problems into 
smaller, more tractable problems 

Discussion: 

Simplifies complex problem into 
idealized model(s) 
Develops appropriate 
math/science/engineering model 
Identifies viable solution approaches 
Makes reasonable assumptions for 
models and recognizes limitations so 
that the appropriate one 


