
Background and Need

Effectively teaching ethics in in engineering remains a challenge for educators. 
Our team examined differences in ethical reasoning in first-year electrical and 
computer engineering undergraduates after participating in an introductory 
course redesigned to emphasize ethical reasoning alongside foundational EE 
concepts and delivered in both lecture-based and problem-based learning 
(PBL) formats.

The initial study comparing the efficacy of lecture to PBL in supporting ethical 
reasoning found no difference between the two teaching styles. However. 
while evaluating student work in Year 1, the study team noted a large 
proportion of students had challenges correctly identifying the ethical 
dilemma(s) (and most appropriate IEEE codes of conduct) for the scenario 
given. 

Approach

To help students practice identifying ethical dilemma’s, a total of six ethical case studies 
(developed and published by R.C. Woods, D.A. Conner, G.-A. Capolino, and G. Adamson, and the 
IEEE/EMCC Member Support Subcommittee) were included in six ECE 121 course assignments in 
the Fall 2022 and Spring 2023 iterations of ECE 121. 

These case studies are fictitious examples to illustrate ethical issues that can arise in the 
engineering profession.  Each case outlines the context, event, potential complicating factors, and 
authors commentary on the appropriate IEEE code of ethic relevant for the case (see example). 

For each case study, students were asked to identify the most relevant IEEE code of ethic for this 
situation (or report if none applied) as a multiple-choice question. After the submission deadline, 
the commentary provided by the case study authors detailing the ethical problem and code of ethic 
most relevant for each case study was made available to students.  This was provided to help them 
increase their understanding of the most relevant code of ethic for each case.
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Does increasing practice opportunities to identify ethical 
concerns increase first-year electrical/computer engineering 

student performance for this skill? (YES!)
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Students with opportunities to practice demonstrated 
better recognition of ethical dilemmas (assessed using 

the Pittsburgh-Mines Engineering Ethics Assessment 
Rubric) in the end-of-module problems compared to 

their peers who did not.
When submissions for the 6-case studies indicated 

students struggled to identify the IEEE code of conduct 
most relevant (bolded) they tended to be for cases when 
multiple codes could be applied and/or where language 

did not align perfectly with the IEEE code of conduct.

Results

Overall, 3 of 6 cases had >75% student submissions aligning with the appropriate IEEE code 
of ethic, 1 case had approximately 50%, and 2 cases had less than 50%.  The cases where 
students struggled tended to be when multiple codes could be applied and/or where 
language did not align perfectly with the IEEE code of conduct.

Most importantly, students in Year two, on average, demonstrated better recognition of 
ethical dilemmas in all 3 end-of-module problems compared to their peers in Year one.

Example Case Study


