
Paper ID #28477

The Effect of a Deliberately Merged Program for Women and Minorities in
Engineering

Dr. Laura Bottomley, North Carolina State University

Dr. Laura Bottomley, Teaching Associate Professor of Electrical Engineering and Elementary Education,
is also the Director of Women in Engineering and The Engineering Place at NC State University. She has
been working in the field of engineering education for over 30 years. She is dedicated to conveying the
joint messages that engineering is a set of fields that can use all types of minds and every person needs to
be literate in engineering and technology. She is an ASEE and IEEE Fellow and PAESMEM awardee.

Ms. Angelitha Daniel, North Carolina State University at Raleigh
Kimberly Pender, NC State University

c©American Society for Engineering Education, 2021
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NC State University

Presenter
Presentation Notes
Eight years ago, NC State University took the decision to merge the previously largely disconnected Minorities in Engineering Program and the Women in Engineering Program.  The MEP was the older of the two programs, having been formed in 1982 with the hiring of the first minority coordinator by the College of Engineering, who remained until his death in 1990.  Dr. Stephanie Adams, now Dean of Engineering at UT Dallas, took over in 1993 as the third coordinator.  The first MEP program director was hired in 1995.  WIE was formed in 1998 with the hiring of its program director.  The two programs were merged in 2012.
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The programs were merged for several reasons. The overarching driver was a desire for efficient use of staff time, energy and resources. There was always conflict for female students of color, who identified with both of the programs.   The merging of the programs allowed them not to have to choose which program to attend. Prior to a final decision made, we consulted with our industry partners, who expressed not only enthusiasm, but relief.  Until that time, they were essentially doing double duty, attending meetings, events, dividing contributions, etc.  Both populations are highly sought after, and the combination of a one-stop shop, as it were, was highly attractive. 
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To prepare for the merge, the staff talked to students about any concerns they might have.  In the interim, the two directors co-managed the programs jointly from 2012 – 2017 as they worked to identify funding to cover the new staff position. An inaugural, joint associate director for WMEP was hired in 2017, and students served on the search committee. The merge was made possible by the experienced WIE and MEP directors, who both understood and desired to work together.  The one joint staff member who was hired for MEP before the merge was also key to the success of the new WMEP program.  The new associated director worked to ensure student buy in.  We had worried whether white women would take to an African American Associate director, but her personality and enthusiasm were key to a seamless merge. Throughout this process, we learned that it was crucial to model the relationship we wanted students to build with the larger NC State community. We observed that the building of community resulted in more than the underrepresented minority and women student population seeking active engagement. We also observed that our colleagues began to reconsider the definition of representation.About a year after the merge, all faculty/staff member offices were relocated to situate near one another, and a WMEP suite was created. The suite contains a study room with computers, printers, white boards, and literature (like Schaum’s outlines). There is a coffee/tea station that the staff keep stocked with supplies and snacks, so that students do not have to use personal funds to refuel.
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Intersectionality is naturally a part of the design consideration for programming…….�We do not aim to be color-blind. We recognize and celebrate the uniqueness of students with the realization that such differences create the depth of experiences and the richness of a full life reflective of global citizens.�We purposely choose our language with the realization that words that can inspire and unite us can also divide us. So noted, we welcome opportunities to retool misused words the moment they become audible. We use inclusive language and are charged to challenge words/phrases that have traditionally been unchallenged. We seek to create an environment of support where students feel that the College is a family where everyone can succeed simultaneously, with attention to mentoring, career and holistic development consistent with the Engineering Habits of Mind.As an example, our bridge programs are operated side by side, with joint industry visits and dinners and separate events as well, when the objectives differ.  Our signature events are operated as joint events. Every program is developed to fulfill a particular purpose or to contribute to the culture and climate we are seeking to create, in order to graduate engineers who are whole and ready to contribute to making the world a better place.
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An example is a deliberate effort to interact with the College Engineering Ambassadors program.  Diversity and Inclusion training is now a part of each year’s training for our students.  In addition significant work has gone into the selection process for these students to eliminate bias and to ensure representation across multiple dimensions of diversity.The Directors meet with departmental leadership regularly to both present and examine practices and concerns.  Whether it is changes to literature produced by the department (either marketing literature or presentations) to more closely align with the lessons of “Changing the Conversation” or working with graduate students who are teaching undergraduates to explain best practices for equitable teaching, efforts are made to influence culture and practice across the College. Now departments see us as WMEP.  If only one of the directors attends, they are no longer seen as representing only white women or students of color.
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In presentations, literature, lesson plans, we ensure that students see a diversity of persons actively engaged in doing engineering.  We have amassed a collection of “role models” in every field, both historical and modern.  We use activities that are designed to appeal to a broad array of children, using shoes or food as engineering examples.  We also give particular attention to creating activities that will not emphasize a socioeconomic divide, or prevent students from, for example, a rural background from seeing themselves as engineers.



Presenter
Presentation Notes
As we are approaching our eighth year since merging the stand alone programs of Women in Engineering and Minority Engineering Programs, almost all of the students who remember the former programs have graduated and are engineers in their respective disciplines. Such students were hesitant if they would lose their safe space with the merger. The few who remain have noted that the merger is organic as it combines resources to serve a larger population.  We have noticed that we, ourselves, took some time to adapt our habits and our language.  Our behaviors have been easier to change! 



Presenter
Presentation Notes
An example of a program conceived and executed jointly is our alternative service break to Rwanda.  Students are chosen based on creating a diverse pool of students, emphasizing students who have never traveled abroad.  GPA is not a preventative factor in participation.  Neither is socioeconomic status.  The trip is aimed at taking engineering outreach activities to local schools, but the college students learn much more.  They expand their cultural competency by learning about the challenges developing nations face, and about the people that make up those nations….what we have in common and how we differ.
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Our colleagues on campus have had to become accustomed to each of us representing all of us.  The students have had an easier time than professional staff!  To make this happen, we have had to commit to frequently meeting to share ideas, concerns, information about students, upcoming events, etc.  We maintain a joint weekly newsletter.  We each attend to all of our students.  For example, for help with electric circuits, everyone comes to see xxxxx.  When a student of concern is identified by a campus unit, a phone call is made to WMEP, and we can respond immediately.  This is because we have deliberately cultivated relationships with campus partners.  Our students realize that this large institution becomes very personal quickly.  Engineering is a smaller family within a bigger family, within the academic context and not separate from it.We host monthly drop in hours in our WMEP suite for career center advisors.  Also monthly, we have a “Thinking of you Tuesday” or “WOW Wednesday” where we provide food, and WMEP staff sit with students and talk informally about their daily lives.  This builds a sense of community and rapport, as well as trust. Students also meet others who they may not see in their classes, and compare notes, joys and concerns!
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The percentage of women has increased steadily.The percentage of underrepresented minorities has fluctuated.  This population can be more challenging to reach, but WMEP has set targets to make changes.  With a collective voice, we have worked to ensure that URM students apply by the earliest deadlines.  This increases their chances of admission and makes them eligible to apply for scholarships.  The actions to make these changes include special campus visits, working with admissions on targeted visitations, WMEP on the Road, and even changing language around how application processes are communicated.  We have ongoing efforts to increase scholarship moneys to attract top talent.
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One of the metrics for success besides overall percentages, is the distribution of women and minorities across departments.  We invite departments to participate with us in Taste of Engineering and Dinner Dialogues, in addition to campus visits for prospective and current students.
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Certain departments have been historically low in their numbers, and have increased their representation over time.  Some of the departments have worked to hire staff that are more representative of the student body.  For example, the ISE department hired two African American staff members, and representation of URM students has increased.
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One of the first assessment measures examined is retention to a second year in the College, as this is a critical junction point.
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We are seeing departments begin to copy what we do in WMEP, which is to give attention to the whole student, relating to the student that shows up to campus.  We seek to model acting as engineers who have entire lives, so that students understand that they too can be engineers who also have families or outside interests….in other words whole people.We partner with a company owned by an alum, STEMedia, that encourages underrepresented students to explore engineering and progress through their respective programs, while maintaining their outside interests.  For example, we co-host a STEM poetry slam once a year where students create a spoken word piece around a STEM topic.  He also helps us to create targeted and innovative marketing tools to attract an increasingly diverse population of students
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