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INTRODUCTION

The U.S. engineering workforce is not representative of the country’s diverse population. While
Blacks and Hispanics account for 13.4% and 18.5% nationwide, they represent only 5% and 7% in the
engineering workforce, respectively. The engineering workforce is also underrepresented in gender,
with just 14% of engineers identifying as female compared to 50.8% in the general population (US
Census Bureau 2019; Funk and Parker 2018). LGBTQ+ populations are also underrepresented in
STEM (Cech 2015). The lack of diversity in engineering has been shown to hamper both creativity
and productivity (McLeod, Lobel, and Cox 1996; Ely, Padavic, and Thomas 2012; Alesina, Harnoss,
and Rapoport 2016; Trenor et al. 2008; Roberge and van Dick 2010).

Lack of diversity in engineering starts long before students enter the job market and can be
seen numerically in engineering education. Despite numerical increase in enrollment, minorities
and women remain significantly underrepresented in engineering in undergraduate and graduate
higher education (Anderson et al. 2018; de Brey et al. 2019). With low representation, populations
of minorities, female-identified students, and members of the LGBTQ+ community are more likely
to drop out and not graduate with a degree in engineering (Hausmann, Schofield, and Woods 2007,
de Brey et al. 2019; Trenshaw et al. 2013).

As the U.S. population shows increasing racial and ethnic diversity (Craig, Rucker, and Richeson
2018), it is imperative that we take steps as engineering educators to create a more inclusive en-

gineering education environment. Several colleges in the U.S. have introduced diversity initiatives
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such as faculty/staff diversity training (O’Leary et al. 2020), diversity-focused workshops (Rheingans
et al. 2018), and even mentoring programs to women and underrepresented racial and ethnic groups
(Young 2018; Ikuma et al. 2019). At the University of lowa, the College of Engineering recently es-
tablished the Diversity, Equity and Inclusion (DEI) Council, and with their support, we aim to learn
about first-year engineering students’ perceptions of diversity. To this end, we developed a hands-on
workshop to facilitate conversation about diversity and learn how the students perceive diversity.
While other institutions have also adopted diversity training for first-year engineering students, our
pilot study is novel because it frames the conversation about diversity from the student’s perspec-
tive rather than from the perspective of training, which has been shown to be ineffective (Naff and
Kellough 2003; Chang et al. 2019; Dobbin and Kalev 2018). This education-based conversational
approach is novel in that it leads to the inclusion, in addition to race and gender, of other dimen-
sions of diversity that are rarely included in diversity training, including, but not limited to, sexual

orientation, non-binary gender identity, age, political views, and religious beliefs.

METHODS

The fifty minute workshop ‘Celebrating Diversity in Engineering’ was created and delivered by
Luiza Notini and Matthew Nagorzanski as part of a teaching as research project for the Center for
the Integration of Research, Teaching, and Learning (CIRTL) at the University of lowa. The workshop
was offered four times, to groups of ~ 130 students. Participants included a total of 514 incoming
first-year engineering students enrolled in four different sections of a required Engineering Success
for First-Year Students course in the Fall of 2019.

Students were presented general concepts about diversity, including shifting demographics in
the world and scientific evidence of the benefits of diversity. After the brief introduction, students
engaged in two hands-on activities designed to promote self-reflection about diversity, ‘How Diverse
is My Universe, and the ‘Iceberg of Identity.” The first activity had students fill in a table with different
identities and marking each identity that matched various people in their lives in an effort to encourage
students to think about aspects that compose one’s identity and reflect on how diverse the people in
their community are. This activity employs the concept of multiple classification training, which has
been shown to reduce intergroup bias (Cameron and Turner 2010). The second activity, the ‘Iceberg
of Identity,” guided students to individually reflect on their identities and document aspects that were
visible and invisible to their communities. Similar activities have been used by others (Penn, Clark,
and Williams 2018; Dawson and Lee 2018) and both activities framed diversity through broad lenses,

which has been shown to diminish backlash against diversity training (Holladay et al. 2003).
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To learn about students’ perspectives as diverse beings and their opinion on the importance of
talking about diversity, we surveyed students before and after the workshop. To comply with rules for
human subjects at our university we collected data with no identifiers, and therefore could not run
participant matched pre- and post-surveys. Instead, students were randomly divided into two equal
groups with one group invited to take the survey before the workshop and one after. The surveys
were not mandatory, and of the 257 students who received the link to the survey before the work-

shop, 150 responded (58% response rate). After the workshop, 106 responded (41% response rate).

PRELIMINARY RESULTS

Sixty-one percent of the students surveyed before the workshop identified themselves as bring-
ing diversity to the group. Gender (24%), race/ethnicity/nationality (23%), personal experiences/
skills (21%) and being LGBTQ+ (5%) comprised the most frequent reasons listed as why students
identified themselves as bringing diversity to the group. Less frequently cited reasons included age,
political views, religious beliefs, state of origin, home-schooling, and rural perspective (Figure 1).

After the workshop, more students identified themselves as bringing diversity to the group (70%
compared to 61% before the workshop). There was a clear increase in the percentage of students that

considered their gender or sexual identity as bringing diversity to the group. These results suggest
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Figure 1. How students consider themselves to bring diversity to the college of engineering

and categories most cited by students.
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that more students could identify aspects of themselves that bring diversity to the group after the
workshop. However, a limitation of our pilot study is that it could not be determined whether these
increases resulted from a change in the way the students see the subject, or if more students who
saw these aspects in their identity responded to the survey or comprised the second group surveyed.

The majority of students agreed (68% agree, 26% neutral, 6% disagree) that is important to talk
about diversity. The majority of students also think future students should have a similar workshop
(58% agree, 30% neutral, 12% disagree) and feel that our workshop positively impacted them (51%
agree, 42% neutral, 7% disagree). Unexpectedly, only 28% of the students indicated that they want
more diversity-related activities (28% agree, 49% neutral, 23% disagree).

Perhaps one of the most interesting and important insights from our pilot study is that students’
perceptions of diversity vary significantly depending on whether they consider themselves to con-
tribute to diversity. When responses are separated by whether or not a student identified as contrib-
uting diversity, a clear trend is seen (Figure 2). The disparity between the responses suggests that
the more students view themselves as bringing diversity, the more open to discussing and learning
about the diversity they are. It is possible that students that do not see diversity in themselves
benefit from already having a sense of inclusion, and therefore are not aware that others may feel
uncomfortable or excluded. As a result, they might not perceive the need to talk about diversity.

It is curious that, despite two-thirds agreeing that talking about diversity is important, only one-third

of the students want to have more diversity-related workshops/activities throughout their time at the
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Figure 2. Level of agreement with Q1-Q4 statements for students that identify or not as
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university. Perhaps the students were already familiar with diversity and could use more challenging
conversations centered around equity (i.e., ensuring that every classmate has access to the same op-

portunities) and inclusion (i.e., ensuring classmates with different identities feel and are indeed valued).

NEXT STEPS

This activity, the ‘Celebrating Diversity in Engineering’ workshop is now held annually at the
University of lowa and administered by the Director of Undergraduate Diversity Programs. Based
on our experience creating and delivering this workshop, we are implementing or considering the
following next steps:

1. As a next step, we will include student inclusion agents from senior undergraduates to

participate as facilitators to have first-year students see more of their senior peers involved.
This was successfully implemented in Fall 2020 and will be continued going forward.

2.In addition, a next step being considered is to collect more in-depth and rigorous data on
student’s perception of diversity by surveying the entire class before and after as well as
matching participant pre- and post- paired surveys.

3. After seeing the workshop results, one student asked: ‘what will the university do about that?’
This raises two interesting opportunities for next steps. First, we would include a question
next time asking “What do you as students want to do about it?” Second, we would also ask
students to share what they think the university should be doing via follow up listening posts
or an anonymous feedback link.

4.0ur intervention was a stand-alone activity and it revealed that students are interested and will-
ing to talk about diversity issues. One activity, however, is not enough to cover these important
conversations. Our next step would be to advocate for including diversity discussions into the
traditional curriculum. This longer-term approach would provide an opportunity to expand the
activities beyond awareness, but also include training for behavior change, as well provide a more
continuous look at the evolution of their perceptions. Moreover, student feedback will allow fa-

cilitators to adjust the discussions to maintain student engagement in the workshops/activities.

ACKNOWLEDGMENTS

The authors thank Dr. Lisa Kelly, the Program Coordinator of the CIRTL at the University of lowa for

the assistance in the development of this research. We thank the Ulowa COE DEI council members Prof.

Scherer and Prof. Grosland for their support during the workshops. We also thank Moala Bannavti for her

help as an instructor. The NSF Division of Graduate Education supported L. Notini under Grant No. 1633098.

2021: VOLUME 9 ISSUE 4 5



ADVANCES IN ENGINEERING EDUCATION
Looking Ahead: Student’s Perceptions of Diversity Before and After
A Diversity Workshop

REFERENCES

Alesina, Alberto, Johann Harnoss, and Hillel Rapoport. 2016. “Birthplace diversity and economic prosperity.” Journal
of Economic Growth 21 (2):101-138. https://doi.org/10.1007/s10887-016-9127-6.

Anderson, Eugene L., Krystal Williams, Luis Ponjuan, and Henry T. Frierson. 2018. The 2018 Status Report on Engi-
neering Education report: A Snapshot of Diversity in Degrees Conferred in Engineering. Washington, DC The Association
of Public and Land-grant Universities. https://www.aplu.org/library/the-2018-status-report-on-engineering-education-
a-snapshot-of-diversity-in-degrees-conferred-in-engineering/file.

Cameron, Lindsey, and Rhiannon N. Turner. 2010. “The Application of Diversity-Based Interventions to Pol-
icy and Practice.” In The Psychology of Social and Cultural Diversity, 322-351. https://onlinelibrary.wiley.com/doi/
abs/10.1002/9781444325447.chl14.

Cech, Erin A. 2015. “LGBT professionals’ workplace experiences in STEM-related federal agencies.” 2015 ASEE Annual
Conference & Exposition. https://peer.asee.org/24431.

Chang, Edward H., Katherine L. Milkman, Dena M. Gromet, Robert W. Rebele, Cade Massey, Angela L. Duckworth, and
Adam M. Grant. 2019. “The mixed effects of online diversity training.” Proceedings of the National Academy of Sciences
116 (16):7778. https://doi.org/10.1073/pnas.1816076116.

Craig, Maureen A., Julian M. Rucker, and Jennifer A. Richeson. 2018. “Racial and Political Dynamics of an Approaching
“Majority-Minority” United States.” The ANNALS of the American Academy of Political and Social Science 677 (1):204-214.
https://doi.org/10.1177/0002716218766269.

Dawson, Katie, and Bridget Kiger Lee. 2018. Drama-based pedagogy: Activating learning across the curriculum:
Intellect Books.

de Brey, Cristobal, Lauren Musu, Joel McFarland, Sidney Wilkinson-Flicker, Melissa Diliberti, Anlan Zhang, Claire
Branstetter, and Xiaolei Wang. 2019. Status and Trends in the Education of Racial and Ethnic Groups 2018. NCES 2019-
038. https://files.eric.ed.gov/fulltext/ED592833.pdf.

Dobbin, Frank, and Alexandra Kalev. 2018. “Why Doesn’t Diversity Training Work? The Challenge for Industry and
Academia.” Anthropology Now 10 (2):48-55. https://doi.org/10.1080/19428200.2018.1493182.

Ely, Robin J, Irene Padavic, and David A Thomas. 2012. “Racial diversity, racial asymmetries, and team learning en-
vironment: Effects on performance.” Organization Studies 33 (3):341-362. https://doi.org/10.1177/0170840611435597.

Funk, C, and K Parker. 2018. Diversity in the STEM workforce varies widely across jobs. Pew Research Center, Washington
DC, January 9: 2018. https://www.pewresearch.org/social-trends/2018/01/09/diversity-in-the-stem-workforce-varies-
widely-across-jobs/.

Hausmann, Leslie RM, Janet Ward Schofield, and Rochelle L Woods. 2007. “Sense of belonging as a predictor of
intentions to persist among African American and White first-year college students.” Research in higher education
48 (7):803-839. https://doi.org/10.1007/511162-007-9052-9.

Holladay, Courtney L., Jennifer L. Knight, Danielle L. Paige, and Miguel A. Quifiones. 2003. “The influence of framing
on attitudes toward diversity training.” Human Resource Development Quarterly 14 (3):245-263. https://doi.org/10.1002/
hrdg.1065.

lkuma, Laura H, Adrienne Steele, Summer Dann, Oluwakemi Adio, and Warren N Waggenspack Jr. 2019. “Large-scale
student programs increase persistence in STEM fields in a public university setting.” Journal of Engineering Education
108 (1):57-81. https://doi.org/10.1002/jee.20244.

McLeod, Poppy Lauretta, Sharon Alisa Lobel, and Taylor H. Cox. 1996. “Ethnic Diversity and Creativity in Small Groups.”
Small Group Research 27 (2):248-264. https://doi.org/10.1177/1046496496272003.

6 2021: VOLUME 9 ISSUE 4


https://doi.org/10.1007/s10887-016-9127-6
https://www.aplu.org/library/the-2018-status-report-on-engineering-education-a-snapshot-of-diversity-in-degrees-conferred-in-engineering/file
https://www.aplu.org/library/the-2018-status-report-on-engineering-education-a-snapshot-of-diversity-in-degrees-conferred-in-engineering/file
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781444325447.ch14
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781444325447.ch14
https://peer.asee.org/24431
https://doi.org/10.1073/pnas.1816076116
https://doi.org/10.1177/0002716218766269
https://files.eric.ed.gov/fulltext/ED592833.pdf
https://doi.org/10.1080/19428200.2018.1493182
https://doi.org/10.1177/0170840611435597
https://www.pewresearch.org/social-trends/2018/01/09/diversity-in-the-stem-workforce-varies-widely-across-jobs/
https://www.pewresearch.org/social-trends/2018/01/09/diversity-in-the-stem-workforce-varies-widely-across-jobs/
https://doi.org/10.1007/s11162-007-9052-9
https://doi.org/10.1002/hrdq.1065
https://doi.org/10.1002/hrdq.1065
https://doi.org/10.1002/jee.20244
https://doi.org/10.1177/1046496496272003

ADVANCES IN ENGINEERING EDUCATION
Looking Ahead: Student’s Perceptions of Diversity Before and After
A Diversity Workshop

Naff, Katherine C., and J. Edward Kellough. 2003. “Ensuring Employment Equity: Are Federal Diversity Programs Making
a Difference?” International Journal of Public Administration 26 (12):1307-1336. https://doi.org/10.1081/PAD-120024399.

O’Leary, Erin Sanders, Casey Shapiro, Shannon Toma, Hannah Whang Sayson, Marc Levis-Fitzgerald, Tracy Johnson,
and Victoria L Sork. 2020. “Creating inclusive classrooms by engaging STEM faculty in culturally responsive teaching
workshops.” International journal of STEM education 7 (1):1-15. https://doi.org/10.1186/s40594-020-00230-7.

Penn, Jenell Igeleke, Caroline T Clark, and Jill M Williams. 2018. “Queering Conventional Narrative Elements with Lily
and Dunkin.” In Queer Adolescent Literature as a Complement to the English Language Arts Curriculum, 169.

Rheingans, Penny, Erica D’Eramo, Crystal Diaz-Espinoza, and Danyelle Ireland. 2018. “A model for increasing gender
diversity in Technology.” Proceedings of the 49th ACM Technical Symposium on Computer Science Education. https://
doi.org/10.1145/3159450.3159533.

Roberge, Marie-Eléne, and Rolf van Dick. 2010. “Recognizing the benefits of diversity: When and how does diver-
sity increase group performance?” Human Resource Management Review 20 (4):295-308. https://doi.org/10.1016/].
hrmr.2009.09.002.

Trenor, Julie Martin, Shirley L Yu, Consuelo L Waight, Katherine S Zerda, and Ting-Ling Sha. 2008. “The relations of
ethnicity to female engineering students’ educational experiences and college and career plans in an ethnically diverse
learning environment.” Journal of engineering education 97 (4):449-465. https://doi.org/10.1002/j.2168-9830.2008.
tb00992.x.

Trenshaw, Kathryn F, Ashley Hetrick, Ramona F Oswald, Sharra L Vostral, and Michael C Loui. 2013. “Lesbian, gay,
bisexual, and transgender students in engineering: Climate and perceptions.” 2013 IEEE Frontiers in Education Confer-
ence (FIE). https://doi.org/10.1109/FIE.2013.6685028.

US Census Bureau. 2019. “US Census Bureau July 1 2019 Estimates.” accessed July 4th, 2020. https://www.census.
gov/quickfacts/fact/table/US/PST045219.

Young, Ira John. 2018. “The Influence of Mentoring Programs in Science and Engineering on African American and
Latinx Men’s Scientific Identity.” University of California, Davis. https:/www.proquest.com/dissertations-theses/influence-

mentoring-programs-science-engineering/docview/2396827989/se-2?accountid=27229.

AUTHORS

Luiza Notini is a postdoctoral researcher at the Department of
Environmental Systems Science at Swiss Federal Institute of Technol-
ogy in Zurich (ETH). She obtained her bachelor’s and master’s degree
in Environmental Engineering at the Federal University of Minas Gerais
(UFMG - Brazil), and her Doctor in Philosophy degree in Civil and Envi-
ronmental Engineering at the University of lowa in 2019. Luiza primarily
focuses her research on geochemistry, exploring the fate of iron oxides

in soils and groundwater. During her certification in the Center for the

Integration of Research, Teaching and Learning (CIRTL) at the University

of lowa she helped develop a research project to learn how engineering students perceive diversity.

2021: VOLUME 9 ISSUE 4 7


https://doi.org/10.1081/PAD-120024399
https://doi.org/10.1186/s40594-020-00230-7
https://doi.org/10.1145/3159450.3159533
https://doi.org/10.1145/3159450.3159533
https://doi.org/10.1016/j.hrmr.2009.09.002
https://doi.org/10.1016/j.hrmr.2009.09.002
https://doi.org/10.1002/j.2168-9830.2008.tb00992.x
https://doi.org/10.1002/j.2168-9830.2008.tb00992.x
https://doi.org/10.1109/FIE.2013.6685028
https://www.census.gov/quickfacts/fact/table/US/PST045219
https://www.census.gov/quickfacts/fact/table/US/PST045219
https://www.proquest.com/dissertations-theses/influence-mentoring-programs-science-engineering/docview/2396827989/se-2?accountid=27229
https://www.proquest.com/dissertations-theses/influence-mentoring-programs-science-engineering/docview/2396827989/se-2?accountid=27229

ADVANCES IN ENGINEERING EDUCATION

Looking Ahead: Student’s Perceptions of Diversity Before and After

A Diversity Workshop

!%"

Matthew Nagorzanski is a PhD candidate in environmental engi-
neering at the University of lowa. Matthew’s research interests involve
developing polymer nanofiber composite materials and deploying these
composites as passive samplers looking for emerging contaminants in
air and water. While earning his Graduate Certificate of College Teach-
ing, Matthew developed an interest in advocating for diversity issues
in higher education, and in partnership with Luiza Notini developed a
seminar discussing diversity with engineering undergraduates. Matthew
was also part of a committee that planed University of lowa’s first Cel-

ebrating Diversity in Engineering Graduate Conference.

Michelle Scherer is a Professor and Distinguished Chair at the Uni-
versity of lowa. At U. lowa, Michelle has had the joy of teaching and
mentoring students like her co-authors Luiza Notini and Matthew Na-
gorzanski. Michelle is an environmental engineer whose research group
tries to understand reactions in water and soils to develop better ways to
ensure clean water for all. She has published over 60 journal articles and
her work has been cited more than 4,000 times. Michelle has served as
co-chair of her college’s inaugural Diversity, Equity, and Inclusion (DEI)
Council and is committed to making higher education more accessible

and equitable, particularly in her own field of engineering.

2021: VOLUME 9 ISSUE 4





