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GIFTS: Framing Understanding Implicit Bias as a Professional 

Skill to First-Year Students 

Introduction 

Discussion of engineering curriculum development often focuses on technical knowledge and 

skills needed to prepare students to design engineering solutions.  However, the context in which 

these solutions are applied is important as indicated in the first cannon in the National Society of 

Professional Engineers (NSPE) Code of Ethics which states that "engineers shall hold paramount 

the safety, health, and welfare of the public" [1].  The focus on preparing students for the 

technical demands of engineering design may lead to them not fully appreciating the societal 

impact of engineering solutions.  Cech [2] studied the evolution of the interest of students in 

public welfare issues, such as ethical responsibilities, understanding the consequence of 

technology, understanding how people use machines and social consciousness, as they proceeded 

through their engineering programs and found that the level of interest in these issues declined.  

The decline was attributed to attitudes that non-technical concerns were not relevant to “real” 

engineering and similarly social competencies were valued less than technical skills.  In addition, 

an emphasis on meritocracy leads to the view that social structures are fair and just, such that 

they need not be of concern for engineers.   

Niles et al. [3] found that even students in programs that had well-established engagement in 

public welfare had difficulty appreciating the value of non-technical skills as part of their identity 

as engineers. Litchfield and Javernick-Will [4] found that students who did have interest in social 

issues considered those interests to be a part of their non-engineer identity.  Similarly, Schiff et 

al. [5] found that students sometimes have difficulty connecting personal ethical considerations 

with professional ethical considerations.  

In another study, Bielefeldt and Canney [6] found that the interest of social justice among most 

(57%) students were unchanged during their undergraduate engineering programs with smaller 

amounts increasing (20%) or decreasing (23%).  In a subsequent study, Rulifson and Bielefeldt 

[7] found that students developed an appreciation for ethics and the bettering of society, but that 

this was on general benefits, such as safety, rather than focused on issues that might 

differentially impact marginalized communities. 

These studies demonstrate that there is a need to help engineering students better understand and 

appreciate the impact that their work has on society and develop skills needed to provide 

effective and equitable solutions.  This need is evident in developments in the criteria for 

accrediting engineering programs.  In October 2022, the ABET Engineering Area Delegation 

approved an optional two-year pilot criteria that incorporates principles of diversity, equity and 

inclusion (DEI).  One of the elements of these changes is that the curriculum must include 

“content that ensures awareness of diversity, equity, and inclusion for professional practice 

consistent with the institution’s mission.” [8]  Experience with the pilot study will be used to 

inform future modification of the criteria to incorporate DEI principles. 

 

 



Approach 

This study focused on a skill needed for students to prepare equitable solutions for a diverse 

population and for working effectively on teams with members who are different from 

themselves – specifically an understanding of implicit bias.  Topics in the DEI space, like 

implicit bias, are politically charged and thus need to be presented tactfully to avoid a defensive 

reaction which can shut down conversation.   Thus, using a business case [9] rather than moral 

arguments is likely to be more effective for engaging individuals not predisposed to discussion of 

DEI issues.  In this case, the business case was to frame understanding implicit bias as a 

professional skill that would lead to more successful product development rather than as a DEI 

topic.  The discussion of implicit bias was developed in collaboration with professionals from the 

university’s Office of Inclusion and Diversity.  The intervention was a single class period on 

professional skills in an orientation course that is required of all first-year engineering students 

(freshmen and transfer students).   

The session opens with a discussion of ABET accreditation and the student outcomes that are 

identified in the Engineering Accreditation Criteria as the knowledge and skills that students are 

expected to demonstrate before graduation to be prepared for engineering careers.  The focus of 

this discussion is to point out that not all the student outcomes are technical and that non-

technical skills are required to be a successful engineer.  This is followed by a discussion of the 

career-ready competencies identified by the National Association of Colleges and Employers 

(NACE) which are listed in Table 1 [10].  After review of the outcomes and competencies, 

students are asked to reflect on the competencies in which they are most confident at this stage of 

their education and then participate in an exercise to assess the competencies needed when 

developing a new product.  

 

The Poll Everywhere platform was used to crowdsource responses to the question, “Which of the 

following competencies have you developed during your first year at the university or based on 

your experience up to this point?” The number of competencies a student could indicate in their 

response was not limited and 

they were not ranked. Students 

submitted to the electronic poll 

by text and the accumulated 

responses were displayed on the 

screen in real time, which 

provided response visualization. 

In conducting this exercise over 

multiple semesters in virtual and 

face-to-face formats, responses 

were collected from four class 

sections consisting of 1,036 

students (spring 2022 – one 

freshmen class of 149 students, 

one transfer class of 69 students; 

fall 2022 – two freshmen class 

sections of 818 students).  The 

results in Figure 1 show that 

Figure 1: Self-reported competency development among 

first-year engineering students (freshmen and transfer). 
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students consistently reported the highest confidence level in the critical thinking and problem 

solving competency and least confidence in the equity and inclusion competency. While results 

varied slightly among the freshmen and transfer student populations and in the fall versus spring 

semesters, differences were minor and reflected a slight variation of confidence levels among the 

professionalism, career and self-development, leadership, and technology competencies across 

the four class sections.  

The students were then asked to discuss a scenario where they were tasked with developing a 

product - specifically to develop the latest voice recognition technology for a product consumers 

can wear as a ring. Students were asked to consider one of the initial steps within the product 

development process.  This required them to consider the populations from which engineers need 

to seek input in the early stages of the technology and ring prototypes. The students then 

responded to a second electronic poll inquiring about the career readiness competencies that are 

most necessary for this stage of their product design, which leads to a discussion about the social 

and non-technical competencies that are so critical in early stages of a project. The instructor 

further reviewed the critical nature of specific career readiness competencies in this scenario 

recognizing that professionalism and equity and inclusion are among the competencies in which 

students conveyed the least confidence.  This exercise led to a discussion of some engineering 

products that have failed because the needs of particular populations had not been considered, 

Table 1. NACE Career-Ready Competencies [10] 

Critical Thinking and 

Problem Solving 

• Identify relevant information and analyze data. 

• Collaborate to develop and test possible solutions. 

• Adopt multiple perspectives and distinguish between fact and opinion. 

Communication 

• Create and edit written reports. 

• Adjust communication based on audience. 

• Listen well and read body language. 

• Articulate clearly and accurately when speaking and writing. 

Teamwork 

• Effectively communicate to define common goals. 

• Reach consensus on process and solutions. 

• Work together to identify and utilize the strengths of each member. 

Technology 

• Value continuous learning. 

• Be responsive to a variety of training formats. 

• Ability to adapt to new and emerging technology. 

• Use technology ethically and efficiently to solve problems and accomplish goals. 

Leadership 

• Manage projects from beginning to end. 

• Define and clarify roles, objectives, and processes. 

• Coach others on performance improvement. 

• Understand how to motivate others and delegate responsibilities. 

Professionalism 

• Work productively with others. 

• Manage time and workload. 

• Have a professional work image and use social media responsibly. 

• Demonstrate integrity and ethical behavior. 

• Act with the interests of the larger community in mind. 

• Learn from mistakes. 

Career and Self-

Development 

• Identify areas of professional growth. 

• Navigate and explore job options. 

• Take necessary steps to pursue and advocate for opportunities in the workplace. 

Equity and Inclusion 

• Interact effectively with people from diverse backgrounds. 

• Understand one’s own biases and use that awareness to work to eliminate them. 

• Solicit and use feedback from multiple cultural perspectives to make equity-minded, 

inclusive decisions. 



such as designs based on male specifications (size of cell phones, airbags, building temperature 

regulation) or optical devices that did not work for dark skin.  The students were then asked if 

they thought these were deliberate and if not, why not, which set up a discussion of implicit bias 

as contributing to these failures. 

The focus of the discussion on implicit bias was to demonstrate that we all have implicit biases 

because of the way the human brain works, but we need to be aware of these biases, so they do 

not impact our judgments and actions. Examples used, such as automatic word associations, fast-

thinking decisions, images that distort perception based on context and videos with distractions, 

are not controversial and selected to demonstrate how our brains process information and 

develop perceptions and interpretations that are out of our control.  For example, the word 

associations are used to demonstrate that we tend to respond to prompts with the same word 

pairings based on common previous experiences in hearing a particular paring and that even 

reversing the order (e.g. jelly and peanut butter rather than peanut butter and jelly) can sound 

strange as it not what our brains expect.  Similarly, an image used shows how our brain puts 

alternating light and dark squares in the expected context of a chess board, such that two squares 

which are the same color due to differential shading of portions of the chess board are perceived 

to be different colors to fit into the expected pattern.  While putting the square colors in the 

context of a chess board is useful when moving a bishop in a chess game with a partially shaded 

chess board, putting information into a preconceived pattern can negatively impact judgment and 

perpetuate biases. 

Assessment 

The assessment of the impact of the session will be done using an introduction to engineering 

course that can be taken before, concurrently, or after the orientation course in which the implicit 

bias session is presented, which will allow for comparison of those who have and those that have 

not experienced the implicit bias session.  A group of faculty and staff members in the college 

are working with the university writing center to develop reflective writing assignments and 

associated evaluation rubrics that can be used by faculty members throughout the college.  One 

of those assignments will be implemented in the first-year introduction to engineering course. 

This assignment will ask students to reflect upon the competencies that they have developed as 

well as those that they still need to develop to be successful engineers.  The extent to which 

students discuss and indicate the importance of the equity and inclusion competency will be 

evaluated.  Students will indicate if and when they took the orientation course which will provide 

a mechanism to determine if the implicit bias session led to an increase in the value placed on 

equity and inclusion. 

Summary 

The abilities to work effectively on diverse teams and prepare engineering solutions for diverse 

populations are important for success as an engineer, and these abilities can be impaired by a 

lack of understanding of one’s implicit biases.  This relationship has been used to frame an 

introduction to implicit bias to first-year engineering students as a professional skill to overcome 

the resistance that some may have to discussion of topics related to diversity, equity, and 

inclusion. 
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