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Making Implicit Gender Bias Visible in Engineering Design:
Developing a Curriculum Module for Implementing a

Gender-Design Implicit Association Test

Abstract

This paper details the development and implementation of a sociotechnical curriculum module
using a Gender-Design Implicit Association Test as an educational tool for engaging with implicit
gendered associations in design thinking. We share learnings and materials from designing and
implementing this module during a design workshop hosted at a 2025 design engineering
conference. Workshop participants (N = 13) completed the Gender-Design IAT, followed by a
short demonstration of a class session, and engaged in small-group discussions to reflect on their
IAT experience and results. Using survey data, IAT test scores, and responses to small group
discussion questions, we examined how participants engaged with design-relevant implicit bias
content and whether the module motivated and facilitated this engagement. Preliminary results
indicate that while the Gender-Design IAT was unfamiliar, as an educational tool it effectively
stimulated reflection and discussion about gender bias in design among engineering design
faculty, graduate, and undergraduate student participants. Curriculum and supplementary
materials are openly shared to support future adaptation by engineering educators. Future work
will explore how the module be implemented across different design engineering education
contexts and institutions, using both qualitative and quantitative data to assess whether the
learning objectives were met.

Introduction

Critical research in engineering education continues to advance, and calls into question, current
understandings about how longstanding masculine gender dynamics and implicit gender bias
negatively impact engineering education and practice1,2,3,4,5,6. Despite continued efforts by
engineering educators to raise awareness of gender bias in engineering5,7, developing and
implementing meaningful, discipline-specific sociotechnical curriculum that addresses implicit
gender biases remains a significant challenge.

Most engineering teaching faculty–even those who are enthusiastic about doing this work–receive
little to no formal training or professional development in inclusive, let alone gender-inclusive,
approaches to engineering design education8. This tension is exacerbated as higher-education
institutions increasingly expand their undergraduate curricula to include coursework in ethics,
diversity, and sociotechnical reasoning9. While this institutional shift represents important



progress, engineering design faculty are often provided minimal institutional support–such as
time and teaching resources–to implement best-practices for design-relevant sociotechnical
content and curriculum development10. As a result, the responsibility and labor of addressing
gender bias in design education is frequently placed on individual instructors without sufficient
support and expertise 11.

To support faculty development and lower barriers for implementing design-relevant
sociotechnical curriculum, we developed an open-source, adaptable teaching module that utilizes
a Gender-Design Implicit Association Test (IAT)12. In contrast to generic IATs, this module
leverages an engineering design-relevant IAT that examines associations between gender, product
attributes, and work or home products. By situating implicit bias within a design-specific context,
we argue the Gender-Design IAT makes implicit gender norms in design personally visible to
engineering students. We also argue the value of the Gender-Design IAT is in its ability to create
cognitive dissonance within students; this “generative tension” or productive discomfort, is
pedagogically valuable as it can help prompt critical self-reflection about how gender norms
manifest in design thinking and evaluation13. To examine the curriculum and Gender-Design IAT
as a pedagogical tool, we piloted the teaching module in a design engineering workshop with
engineering design faculty, doctoral, and undergraduate students.

Related Work

Engineering design education research widely recognizes design as a sociotechnical endeavor,
where practice involves engaging with technical and social dimensions. Although gender norms
have been shown to influence nearly every aspect of technological development–from shaping the
design questions engineers ask, to whose user needs are translated into engineering specifications,
to how product innovation is conceptualized14,15,16,17,18–gender is rarely treated as a critical
variable in design beyond viewed as a demographic of consumers. In addition, dominant
engineering culture, ideologies, and mindsets continue to marginalize social dimensions such as
gender in engineering curricula and practice19.

Previous pedagogical studies have sought to address gender bias through different ways such as
creating an interactive fish management activity for students5 and reframing implicit bias as an
important professional skill to manage in first-year programs 4. While these approaches have
pedagogical value in raising awareness of implicit bias, existing studies have shown that simply
informing or warning individuals about bias is often insufficient, since individuals tend to
overlook, disregard, or downplay their own susceptibility to bias20. Engineering students, and
educators, are no exception.

Mechanical engineering is a historically male-dominated and culturally masculine field, making
engineering students particularly susceptible to reproducing male-normed biases throughout the
design process17,16. Since most designers lack exposure to gender-inclusive engineering
education, we argue they are unequipped to recognize how implicit gender biases manifest in
design education and practice. This suggests a need for pedagogical approaches that make
implicit gender bias personally visible and directly relevant to engineering practice.

To overcome current approaches to addressing gender bias, we looked to implicit social cognition
literature, specifically at methods that trigger cognitive dissonance, which has been shown to raise



Figure 1: Illustrations from the Gender-Design IAT in single and combined concept categorization
tasks.

awareness of implicit biases. Cognitive dissonance is a mental state where conflicting ideas or
behaviors create psychological discomfort, which motivates the individual to engage in reflection,
thus making implicit biases more visible21,22. Methods such as the Implicit Association Test has
been shown to elicit cognitive dissonance in participants23, but has rarely been adapted for
domain-specific design contexts or used as a pedagogical instrument (rather than as a diagnostic
measure)24.

To address this, we adapted the Implicit Association Test (IAT) with the aim of creating a
pedagogical tool that stimulated conversation, connection, and critical self reflection on how
gender norms impact design thinking and decision-making. The Gender-Design IAT we
developed, as shown in Fig. 1, measures the strength of participants’ implicit associations
between gender, products, and design-relevant product attributes12, which we argue makes
implicit bias visible and design relevant. The development of the Gender-Design IAT used in this
study can be further explored in our prior research 12. The purpose of this module was to examine
the effectiveness of the implementation of the Gender-Design IAT in the context of an educational
setting. In Figure 2, we provide the category labels and related stimuli used within the
Gender-Design IAT.

For each participant, a D-score is calculated, which provides the individual with information
about the direction and strength of their associations. The premise is that if two concepts are
closely linked in the mind, participants will respond more quickly than when two concepts are
less associated25. The goal of the Gender-Design IAT is to enable individuals to use their results
and experience as a catalyst for critical self-reflection on how gender norms and their implicit
associations impact their design thinking.

Research Objectives

Our main objective of this study was to examine the Gender-Design IAT as a pedagogical tool to
help engineering students recognize and challenge their implicit gendered associations, with



Figure 2: Gender-Design IAT Categories and Words

particular attention to how masculinity is embedded in the pursuit of design innovation. Our focus
on novice engineers is intentional as we believe greater awareness of implicit biases early on can
help engineers develop strong sociotechnical understandings to navigate increasingly complex
and globalized engineering problems and a fast-changing technological society.

Experiencing cognitive dissonance while taking the Gender-Design IAT can serve as an entry
point for students and educators to acknowledge how culturally learned associations can manifest
as gender-based biases in design cognition. This paper has two primary objectives that structured
our workshop development and analysis:

1. Curriculum Design and Development: Design an adaptable sociotechnical curriculum
module that integrates the Gender-Design Implicit Association Test (IAT) to support
learners in recognizing and reflecting on implicit gender biases in engineering design
contexts. Create public and shareable instructional materials to support adoption by
engineering teaching faculty.

2. Implementation and Evaluation of Curriculum Design through Design Workshop: Examine
the feasibility and effectiveness of the Gender-Design IAT module through its
implementation in a design workshop through analyzing workshop participant survey
responses, written reflections, and small group discussion data.

Curriculum Design & Development

To support our goal of creating an accessible teaching module that can be used in different
first-year undergraduate engineering programs and engineering design courses, we designed this
teaching module to be adaptable and feasible to implement, while staying aligned with
ABET-guided learning outcomes relevant to fostering sociotechnical learning. In creating this
curriculum we focused on lowering common barriers for educators like a lack of formal training



Figure 3: This chart provides an example of where this curriculum could be adopted into already
existing ABET-accredited engineering design programs. Lesson example titles are provided based
on existing units in course syllabi.

in gender or sociotechnical studies, lack of class time, and differences in institutional support and
requirements around sociotechnical or ethics-focused coursework. We used a backwards design
method to design the curriculum, which has been increasingly adopted by engineering educators
to support student-centered learning in both lecture and lab environments 26,27. Backwards design
emphasizes defining desired learning outcomes first, followed by the development of learning
assessments, activities, and assignments that support these learning outcomes28.

Using this approach, we identified that our main meta-goal of developing a 50-minute teaching
module was so that it could practically be implemented into existing undergraduate engineering
design courses without requiring extensive curricular modifications. Recognizing that institutions
often favor measurable student outcomes, we defined several key learning objectives related to
implicit gender bias in design that are supported by low-stakes, formative assessments that allow
instructors to evaluate student learning without adding significant grading or prep. The following
section describes the module’s learning objectives, assessment strategies, and lesson plan. We
also highlight where the lesson plan can be modified and adapted by educators to best fit their
learning environment and students.

Key Learning Objectives

Following the first step of the backwards design framework, we identified our learning objectives
based on one of the sociotechnical-focused ABET student outcomes, namely outcome two, which
requires students to apply engineering design to produce solutions that consider safety, public
health, as well as social and cultural factors29. From here, we developed two Student Learning
Outcomes (SLOs) based on the need evident in current courses and by engineering instructors3

and specifically targeted gender bias because discussion of gender norms is often excluded in
engineering education8. For a 50-minute instructional module, the student learning objectives
(SLOs) were:

• SLO1: Students will increase their understanding of how implicit gendered associations
can influence design thinking



• SLO2: Students will reflect on and build communication skills in expressing how social
norms like gender, can shape design outcomes

Here, we used the Gender-Design IAT as a trigger for students to engage in reflection and build
skills in verbal (or written) communication to be able to feel more equipped discussing how social
norms like gender impact design cognition and outcomes. Fig. 3 shows an example of existing
undergraduate courses, from first-year engineering to upper division design classes, where we
believe this curriculum could be integrated in to strengthen the courses’ learning outcomes. We
note the institution type and research classification, which may indicate how teaching duties are
allocated among faculty. The remainder of this section describes the pedagogical strategies and
materials used in the teaching module to meet our SLOs.

Modular Lesson Plan & Activities

The lesson plan and course materials were created to be adapted into existing undergraduate
engineering courses that cover topics of product design and manufacturing, design thinking,
inclusive and equitable engineering, ethics, engineering education, and sociotechnical engineering
topics. Because of this variation, we designed a modular lesson plan in hopes that instructors will
adapt it based on class size, duration, and instructional context. Fig. 4, describes the general
outline with interchangeable components that instructors can opt into or out of depending on class
constraints and learning objectives. The module is structured to begin with individual exposure to
the topic of implicit gender bias with the goal of moving toward a collective understanding of
how implicit biases of social norms like gender can influence engineering design.

Figure 4: Example lesson plan for a 50-minute lecture with pre-lecture assignments. Table shows
learning activities and relevant student learning objectives targeted in each activity. If instructing
a class session longer than 75 minutes, consider integrating taking the IAT in class together; allot
20 minutes for this task.

Introduction and Framing



It is important to remember that gender bias and stereotypes remain a critical and heavy topic in
engineering education and practice. As such, we paid explicit attention to framing implicit
cognitive biases as inherent to human cognition or “habits of mind”30, rather than framing
implicit bias as an individual moral flaw or hidden trait31. This approach avoids shaming and
blaming individuals for having biased thoughts, and instead focuses on helping participants
understand that implicit gender biases are a product of being socialized in society; this perspective
also helps students shift toward understanding their blindspots. This is essential as a professional
to develop effective and equitable engineering solutions4,32. To gauge where students’ initial
understandings of implicit bias are and their reactions to taking the Gender-Design IAT, an
instructor can host an anonymous poll or peer think-pair-share.

Reading Review Activity

We recommend students complete a short reading on implicit biases prior to class. Instructors can
choose an appropriate and relevant reading for their students from a list of articles available in
Appendix A. For example, assigning a dense scholarly article on the theory of implicit biases is
likely not helpful for first-year undergraduates. Instead, an instructor can assign a non-academic
article such as Professor Alec Gallimore’s rallying call-to-action op-ed that demands for more
sociotechnical engineering education and bias mitigation32. How instructors engage students with
the pre-lecture reading is intentionally left open, since this activity will depend on class size,
physical or virtual constraints, and student exposure to group discussions. Following the reading
review activity, the instructor should emphasize several key principles: 1) implicit associations
are fundamental to human cognition24; 2) engineers, like all individuals, carry biases influenced
by social and cultural contexts32; and 3) gender norms operate as embedded social structures that
subtly influence design thinking and processes33,16. These principles are intended to destigmatize
and demystify bias while highlighting its fundamental role in technical decision-making.

IAT Interpretation and Score Reveal

Up until this point, students do not know their IAT scores. Before students view their individual
IAT results, the instructor should lead a brief overview of the IAT scoring method, highlighting
that scores reflect the relative reaction time differences when pairing congruent versus
incongruent concepts 24. Explaining this before disclosing students’ scores helps support the
interpretation of individual results. See Appendix A of how our lecture slides presented this
material. To display students’ anonymized IAT scores, the instructor should have processed the
IAT Qualtrics data file using the open-source web app as described in the introductory
sections.

Small Group Discussions

For this part of the lesson, students are organized into small groups to cooperatively process and
debrief their IAT scores through discussion questions. Small-group discussions are known to help
participants, who might not otherwise participate in large-group discussions, have space to build
communication and self-reflection skills with others34.Instructors should tailor their discussion
questions depending on engineering exposure and experience of students. If working with
first-year students, for example, many do not have extensive professional engineering experience;
it might be more helpful and useful to include questions that create space to discuss the act of
taking the IAT such as: How did you feel while taking the Gender-Design IAT? or What do you



think the Gender-Design IAT is about?, and If you’re comfortable sharing your IAT score, did it
match your beliefs about gender? If small group discussions are not possible for whatever reason,
we recommend a structured worksheet for individuals to fill out followed by a
think-pair-share.

Assessment of Learning

To assess student learning, instructors can choose from a variety of low-stakes formative
assessments. The lesson plan includes several examples of what this could look like. For
example, students can fill out an ‘exit ticket’ (whether filled out online or on a slip of paper),
complete a short written reflection prompt, or answer follow-up questions in a discussion board
post. These assessments are also intentionally left open so instructors can adapt this to how they
best understand student engagement, awareness and perception of gender bias in design, and
openness discussing sociotechnical issues.

Implementation & Evaluation of Curriculum through a Design Workshop

To examine teaching feasibility and impact of the curriculum and Gender-Design IAT as
educational tools, we piloted the module through a workshop at the 2025 American Society of
Mechanical Engineers (ASME) International Design Engineering Technical Conference
(IDETC). The workshop learning objectives were motivated by the lack of engineering
design-relevant sociotechnical curriculum and pedagogical tools publicly available for
engineering design faculty19,35. While the in-class module focuses on student learning, the
workshop aimed to do three things:

1. Introduce engineering educators and researchers to the Gender-Design IAT as a
pedagogical tool,

2. Demonstrate how implicit associations can be taught and discussed within a design context,
and

3. Gather feedback on the curriculum’s effectiveness and adaptability.

In the following section we describe the structure of the workshop, the participants, modified
curriculum and supplemental materials, and data collection methods.

Workshop Venue & Recruitment

IDETC provided an ideal venue to pilot this curriculum because it afforded a timely opportunity
to engage with engineering faculty and graduate students who are actively engaged in engineering
design research and education in a relatively controlled setting. This setting enabled pilot testing
of the curriculum with a knowledgeable audience capable of providing informed and helpful
pedagogical feedback. To recruit participants for the workshop, we sent an email advertisement to
the ASME Design Theory and Methodology conference listserv the week before IDETC
conference registration opened. The workshop was free and open to all IDETC attendees.

Participants

Although 25 participants registered, 13 participants showed up in-person and completed the
workshop. Participants represented engineering design faculty and doctoral students currently



Workshop Segment Time (min) Teaching & Learning Activities
Intro to workshop 10 Design warm-up (optional), Names circle, Review

learning outcomes
Pre-workshop survey 10 Administer online (e.g., Qualtrics) or in-print
Gender-Design IAT 30 Participants take the IAT on their computer
Break 1 5-10
Mock Class Demo 50 Review learning objectives, in-class reading recap

discussion, review how IAT scores are calculated,
small-group discussions

Break 2 5-10
Panel Discussion 35 Brought in three academic and industry researchers to

discuss gender bias, design cognition, design and AI
in industry

Post-workshop survey 5-10 Distribute take-home materials (zine, reading list)

Table 1: Three-hour workshop structure with teaching and learning activities outlined for each
hour-long part

engaged in engineering design research and teaching. 5 participants identified as teaching faculty
(tenured, tenure-track, and non-tenure track) who instruct courses on engineering design
including the technical fundamentals of engineering, ethics and societal impact, and professional
communication. 5 participants were doctoral students and 2 participants were undergraduate
students. All participants have varying levels of academic and industry experience within the field
of mechanical engineering. Of these participants, 3 identified as teaching assistants or involved in
academic tutoring. Of those who reported gender and race, 8 identified as women, 2 identified as
non-binary, 3 identified as men; 9 identified as white, 4 identified as Asian, Black, and
multiracial. 5 participants identified as living with a learning or health-related disability.

Workshop Facilitation

The three-hour workshop, titled “How Implicit Associations of Social Norms Can Be
Operationalized in Engineering Design & Education” consisted of three 50- minute parts: (1) a
workshop introduction and taking the Gender-Design IAT, (2) a mock class demonstration
adapted from the in-class module with small group discussions, and (3) a facilitated panel
discussion with industry and research experts, as shown in Table 1. Each part of the workshop
was designed to replicate components of the classroom curriculum. Participants completed
pre-workshop and post-workshop surveys to understand the effectiveness of the teaching module.
The survey design was adapted from Gill et al. (2010), who sought to cultivate awareness of
implicit bias and its negative consequences in patient care for medical students through the IAT36.
Using this as a template, our pre- and post-survey items, as shown in Appendix A, were designed
to map to workshop research objectives. The pre-workshop Likert-scale question series sought to
capture baseline perceptions about impacts of gender bias in engineering design work and
measure personal awareness of one’s own implicit biases. Post-workshop Likert-scale questions
included repeated questions from the pre-workshop survey and additional questions to capture
immediate feedback of the Gender-Design IAT teaching module.



Predicting that few participants had direct exposure to Implicit Association Tests, registered
participants received a pre-workshop email describing the workshop goals and logistics. To
familiarize participants with the mechanics of the IAT, participants were provided with a link to
the Flower-Insect IAT from Project Implicit, allowing them to engage with an IAT without
priming them on the workshop’s content in advance.

Once the in-class module demonstration was completed, workshop participants were assigned to
4 small groups for a guided discussion on their experiences with the IAT and the instructional
module. Discussion facilitators were recruited one to two months prior to the workshop and were
specifically selected for their experience in small-group dialogue facilitation and familiarity with
gender bias in the engineering design process. Each facilitator was responsible for guiding the
groups through the discussion question prompts, recording main themes from these discussions,
and corresponding direct quotes from participants that characterize these themes. Participants
rated the facilitators a median rating of 4 out of 5 in creating an open environment for discussion.
The small group discussion questions were tailored for the specific audience of the workshop and
included the following:

1. How did you feel while taking the Gender-Design IAT? Surprised? Frustrated?
Overwhelmed? Skeptical?

2. If you’re comfortable sharing your IAT score, did it match your self-perception when it
comes to gender and design?

3. Were social norms ever discussed in your engineering design education or practice?

4. Can you remember a time you saw gender bias manifest in design or in your own work or
other’s work?

5. What’s one takeaway or question you’re leaving this discussion with?

After the small group discussions, the last part of the workshop featured a panel discussion with
three academic and industry experts to discuss their own career trajectories towards studying
gender and cognitive biases, how the rapid rise of AI in design can exacerbate biases, and what is
next for the field of engineering design. After a lively panel, exit surveys were passed out and
participants were left with take-home materials that included a zine based on the workshop
material. After the workshop concluded, a follow-up email was sent with links to all curriculum
development materials including the reading list, slides, a link to the Qualtrics-compatible
Gender-Design IAT, and a digital copy of the zine (see Appendix A).

Results & Discussion

We start by sharing our own reflections and recommendations as engineering educators who
designed and facilitated this workshop. We then report findings from our qualitative analysis of
small group discussions and workshop survey data to provide more insight into the effectiveness
of using the Gender-Design IAT as an entry point for sociotechnical learning in engineering
design curriculum. We hope these reflections and results provide useful insights for faculty
interested in adapting and implementing this module into their own courses.

Prioritize a Supportive Learning Environment Over Content Expertise



Although we, as the designers and facilitators of the workshop, have expertise in engineering
design, gender studies, and implicit social cognition research, implementing the curriculum does
not require instructors to have extensive expertise in these areas. We feel a primary takeaway is
that successful implementation of the module depends far more on an instructor’s ability to create
a supportive, active learning environment and to facilitate dialogue around potentially
uncomfortable topics. While we recommend that instructors have basic language and familiarity
with social norms and implicit bias, the curriculum itself is intentionally designed such that much
of the learning happens through class activities like taking the Gender-Design IAT, the assigned
readings, and the small- and large-group discussions. From our pilot implementation, we spent
approximately 15 minutes of class time lecturing, which also included reviewing the learning
objectives, briefly recapping the readings, and explaining how IAT scores are calculated. The
remainder of the session focused on participant engagement, reflection, and discussion. Because
of this, we believe the instructor’s facilitation skills are more critical than serving as a content
expert. This positions the curriculum well for educators who may not have in-depth
sociotechnical training and aligns with inclusive pedagogical approaches that move away from
the “banking model” of education and instead emphasizes meaning-making, critical reflection,
and dialogue37.

Classroom Logistics and Format Considerations

As with all teaching, physical room layout and class session length can influence the teaching and
effectiveness of a module. Due to the interactive and hands-on nature of the curriculum, we
believe that a smaller class (fewer than 30-35 students) will likely be more conducive to group
discussions; however, there are a number of feasible and effective teaching strategies–such as
think-pair-share activities, individual reflection prompts, and small group discussions– that can
support meaningful engagement even in larger lecture formats, which is likely the class format for
first-year undergraduate engineering courses38. Utilizing various active learning strategies also
provides an outlet for students to connect in-class learnings to their lived experiences and
encourages different avenues for students to participate in the classroom. To make sure that
students can have small group discussions, we also recommend your classroom layout has
modular seating or the ability for students to gather into small groups. If the curriculum is
implemented synchronously online, creating breakout rooms provides an effective substitute for
in-person small group discussions.

In terms of timing, we found the teaching module is best suited for longer class periods (e.g., 75
minutes or more). While we were able to implement a 50-minute module during the workshop,
the timing was tight and may require that some activities, such as the reading recap or small group
discussions, be shortened to make sure instructors stay within their allotted class session length.
We also note that we allotted 30 minutes for small group discussions during the workshop as the
dialogue facilitation was intended for faculty and graduate students, or professionals to reflect on
their own experiences in engineering education and industry in relation to implicit gender biases.
For undergraduates, the small-group discussion may naturally be shorter, as many do not have
years of engineering experience. These small-group discussions may focus more directly on
students’ personal experiences taking the Gender-Design IAT.

Managing Data Processing and the Qualtrics-based IAT



Whether students take the Qualtrics-based IAT before class or during class (for those who have
class sessions longer than 75 minutes), the instructor must process the IAT data in order to obtain
the participants’ IAT scores. This requires access to Qualtrics and the ability to process the data in
R Studio. Before opting to run this module, check if your institution has a Qualtrics license.
While the R script and instructions for uploading the Qualtrics data file into the IAT scoring
module are provided, we recognize this requires extra work on the instructor’s end because this
process is not automated. We recommend instructors practice processing the data before the class
session to ensure the R script and open-source web app data scorer39 module are properly
working. Administering the Gender-Design IAT in-class has its advantages, but requires that
instructors allot at least 20 to 30 minutes of class to administer it and help troubleshoot the data
processing if needed. One advantage of conducting the IAT in-class is that the experience of
taking the IAT is fresh in participants’ minds and naturally leads to discussion as students seek to
debrief and process their experience and results. However, because the IAT is cognitively taxing,
we recommend a break between the IAT and the in-class teaching module.

Survey Results and Participant IAT Scores

Workshop participants completed a pre-workshop and exit-survey to self-report awareness of
implicit gender bias in addition to their perceptions of the effectiveness of the Gender-Design IAT
and curriculum as pedagogical tools for engineering education. Survey items were rated on a
5-point Likert scale with 1 representing “Strongly Disagree” and 5 representing “Strongly
Agree”. Participant IAT scores were also analyzed and plotted using R Studio. For the full survey
instrument, see Appendix A. To observe if there were short-term shifts in participants’

Figure 5: Pre- and Post-Workshop self-perception questions about implicit bias.

self-perceptions of implicit bias following the workshop, we compared pre- and post-workshop
survey responses as shown in Fig. 5. Participants reported an increase in awareness that they are
likely to hold biases when making technical engineering decisions of which they are unaware of,
with the median response increasing from 4 to 5. Similarly, participants also reported an
increased confidence in their ability to identify and address situations where potential biases
might affect design decisions, with the median rating increasing from 3 to 4. In contrast, we saw a



Figure 6: Is the Gender-Design IAT an Effective Pedagogical Tool?

slight decrease in agreement with the statement that individuals can eliminate their implicit
biases, with the median rating decreasing from 2.5 to 2. This shift might indicate that participants
increasingly viewed implicit biases as a fundamental feature of human cognition that is shaped by
broader social and professional group norms (i.e., engineering culture), rather than as an
individual trait that can or should be eliminated.

To further assess the perceived effectiveness and feasibility of the teaching module,
post-workshop survey questions 11-17 focused on participants’ perspectives regarding the value
of the Gender-Design IAT and its potential integration into engineering education (see Fig. 6.
Overall, participants saw value in using the IAT as a teaching or reflection tool with engineering
students or colleagues, reporting a median rating of 4.5. Similarly, participants were open to
exploring ways to improve or adapt the IAT for future use. While participants found the teaching
demo valuable, as it provided one way to incorporate the IAT into a classroom setting,
participants reported a lower level of agreement with planning “to use the IAT in my own
classroom, lab, or research”, with a reported median rating of 3.

To calculate participants’ IAT scores, the IAT Qualtrics data file was processed through the IAT
D-scorer module developed by Cui et. al (2021)39. Higher positive D-scores for IAT 1 indicates
stronger associations between masculine gender with innovative-functional product attributes and
feminine gender with aesthetic-domestic product attributes. Higher positive D-scores for IAT 2
indicate stronger associations between innovative-functional product attributes with work-related
products and aesthetic-domestic product attributes with home-related products. The mean D-score
for IAT 1 was 0.92 (SD = 0.58) and the mean D-score for IAT 2 was 0.99 (SD = 0.61). All
participants’ D-scores, as shown in Fig. 7 were positive except for one participant who exhibited a
negative D-score for both IATs. Negative D-scores indicate a stronger association between
feminine gender with innovative-functional product attributes and a stronger association between
home-related products and innovative-functional product attributes. In interpreting D-scores, the
literature suggests that D-scores ≤ 0.15 indicate a “slight preference” for hypothesis-confirming
pairings (i.e., male gender with innovative-functional product attributes), D-scores ≤ 0.35
indicate a “moderate” preference, and D-scores ≥ 0.65 indicate a “strong” preference24.

Learnings from Small-Group Discussions



Figure 7: IAT 1 and IAT 2 D-scores per participant with D-score interpretation tables.

Here we present insights gained through open-coding participant small group discussions
captured by the workshop facilitators. Facilitators acted as instruments of knowing during the
discussion by recording key themes that emerged in these informal group discussions. Thus,
qualitative data produced through this process represented dominant discussion points as
interpreted by facilitators who are well versed in this topic. In addition, the first author
consolidated these discussion themes across groups to identify common themes across discussion
groups. Direct quotations as recorded by group facilitators have been edited to remove false starts
and crutches of speech.

From this analysis, it was clear that workshop participants were eager to discuss the
Gender-Design IAT, their IAT scores, and broader experiences and observations of gender bias in
engineering contexts. We found that participants were generally open to the IAT as a reflective
tool and described that it gave an opportunity to examine how normative implicit gender
associations may shape their own thinking. At the same time, participants found the IAT
cognitively taxing and shared confusion about the selection of IAT stimuli and category
labels.

One major theme was a wide acceptance and understanding that the Gender-Design IAT
intentionally provoked normative, binary categorizations of gender as a way to make implicit
gender bias visible. One participant, unsurprised by this, said that, “I expected that I would have
bias, and I do”; another participant shared that they “probably flew through the normative
groupings” on the IAT when pairing masculine gendered nouns with innovative-functional
product attributes. Participants also referenced their personal upbringing to contextualize their
responses to the IAT, noting that early socialization and cultural norms may shape automatic,
unintentional associations, despite efforts to resist those stereotypes. One participant reflected that
although they actively try to break gender norms, they grew up in a conservative household with
strong normative views of gender, which may have influenced how their brain, even today,
automatically categorized concepts during the IAT.

Given that many participants were design researchers themselves, it was expected that a second



theme would involve critical reflection on the IAT’s construct validity, particularly regarding the
selection of category labels (“Blue” and “Pink”) and related stimuli. One participant shared that,
“With the pink and blue categories there was nothing tying the word to the color name. I
struggled so much with why would this one be pink versus blue”. This feeling and critique
highlights an important aspect of the Gender-Design IAT in that it asks participants to pair
abstract category labels such as “Blue” and “Pink” with product attributes like Innovative and
Stylish, which increased cognitive load for some participants. The choice of “Blue” and “Pink”
category labels, while abstract, was intentionally chosen to reflect normative associations of
gender (as related to color) without alerting the participants of the study’s conceptual framing12.
In addition, the participants’ high D-scores indicated that even with more abstract category labels
like “Blue” and “Pink”, a strong implicit association was still observed.

One discussion group also argued that more scaffolding was needed when framing the IAT (such
as explaining how scores are calculated more). They felt that the IAT’s abstractness could
diminish its effectiveness. However, while they noted that the IAT is not a perfect test, they
acknowledged that the test made them think about implicit gendered associations within a design
context. The IAT prompted deeper discussion about how socially constructed gender associations
become normalized within design practice, which was a primary goal of this research study.

After participants discussed the IAT, participants were asked to share experiences of gender bias
in design and how social norms were discussed in their engineering education. Across all small
group discussions, participants noted that education on how social norms impact engineering
were almost never discussed (or formalized) in their engineering education, professionalization,
and training as faculty members and doctoral researchers. One small group noted the irony that
although ABET criteria requires that students engage with the social dimensions of engineering,
it’s often covered superficially or sidelined to make room for more technical content because there
are no quantitative metrics to prove this; as a result sociotechnical content is often reduced to a
one-off lectures in capstone project courses, for example. Many noted the numerous
consequences of this in their own design work and plethora of existing gender-biased designs.
One participant explained how the lack of training of user-centered design makes the expectation
of them to design equitable programs a personally frustrating experience. They do not lack
technical merit, but they have not been exposed sufficiently to user-centered design principles to
be the expert that develops these more inclusive program interfaces.

Conclusion

In this paper, we introduced the Gender-Design Implicit Association Test as a pedagogical tool to
stimulate sociotechnical learning and support the integration of design-relevant implicit gender
bias content into undergraduate engineering design curricula. We piloted the teaching module in
an engineering design conference workshop with faculty, doctoral students, and undergraduates to
examine its feasibility and value as a pedagogical intervention. Our findings suggest that the
Gender-Design IAT provides a meaningful and effective entry point for engaging participants in
critical reflection on how implicit gender biases and gender norms shape design cognition and the
ways we talk about gender in engineering. By making implicit associations personally visible and
design-relevant, this work offers educators a practical and adaptable approach for facilitating
deeper sociotechnical learning and connections in engineering design education. Future work will



focus on examining how this module supports learning across different classroom contexts and
student populations. We also plan to develop empirical evidence about instructors who implement
the curriculum in their own teaching practice. All materials used in the teaching module (i.e.,
lesson plan slides, IAT slides, reading list, discussion questions) can be found in the appendices.
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A Appendix

We have made the teaching and supplemental materials public and available for download and adaptation. We hope
this helps lower barriers to implementing the Gender-Design IAT into their course curriculum. These materials
include the module slides and reading list, the IAT score visualization R script, and the Gender-Design IAT zine, and
pre- and post-workshop surveys to gauge effectiveness of the module. For additional details and to access all
materials used in this teaching module and study, please visit:
https://github.com/theLifeofY/ASEE2026-open-source-curriculum

Figure 8: Pre-workshop survey questions. For full post/exit surveys, please visit:
https://github.com/theLifeofY/ASEE2026-open-source-curriculum



Figure 9: Zine designed for the teaching module and workshop, which could be used as an assigned
reading for the module

Figure 10: Zine can also be used as an introduction to implicit bias
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