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Broadening Participation: A Report on a Series of Workshops Aimed at
Building Community and Increasing the Number of Women and
Minorities in Engineering Design
Abstract

Despite some progress in increasing the numbers of women and minorities in engineering over the past 30
years, their full participation in the discipline has yet to be achieved, particularly in engineering academia. One
cause is the "leaky pipeline"; even after women and minorities choose to major in engineering, they drop out
at rates higher than their counterparts along all career stages (undergraduate school, graduate school, tenuretrack, etc.). Their small numbers creates isolation that has the unfortunate risks of struggle, less professional
success, less sense of personal belonging, and less retention. Our hypothesis is that building a community that
provides networking and support, opportunities for collaboration, and professional development, will lead to
greater career success, personal fulfillment and professional happiness, retention, and greater participation/
contribution from women and minorities. The authors have been conducting a series of workshops aimed at
broadening participation of women and other minorities within the American Society of Mechanical
Engineers (ASME) Design Engineering Division (DED). This paper reports on the activities and results of
the workshop series. Pre-workshop survey data indicated a clear opportunity to address the unmet needs of
underrepresented groups in the ASME DED. Post-workshop survey data showed success in attendee
satisfaction with feelings of inclusion and community, professional skill building, and the prospect of future
workshops held by the committee. A follow-up impact assessment survey showed that the workshops have led
to greater participation in DED activities, new positive connections within the DED community, and positive
feelings regarding their communication/collaboration abilities, self confidence, level of comfort, feelings of
inclusion, professional goals, leadership abilities, and skill sets. While these results are encouraging, the
committee feels strongly that greater success in broadening the participation of underrepresented groups in
engineering would be possible by sharing our strategies and successes, and learning from others with similar
experience creating communities within the many engineering disciplines represented in ASEE.
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Broadening Participation: A Report on a Series of Workshops Aimed at
Building Community and Increasing the Number of Women and Minorities in
Engineering Design
Abstract
Despite some progress in increasing the numbers of women and minorities in engineering over
the past 30 years, their full participation in the discipline has yet to be achieved, particularly in
engineering academia. One cause is the "leaky pipeline"; even after women and minorities
choose to major in engineering, they drop out at rates higher than their counterparts along all
career stages (undergraduate school, graduate school, tenure-track, etc.). Their small numbers
creates isolation that has the unfortunate risks of struggle, less professional success, less sense of
personal belonging, and less retention. Our hypothesis is that building a community that
provides networking and support, opportunities for collaboration, and professional development,
will lead to greater career success, personal fulfillment and professional happiness, retention, and
greater participation/contribution from women and minorities. The authors have been conducting
a series of workshops aimed at broadening participation of women and other minorities within
the American Society of Mechanical Engineers (ASME) Design Engineering Division (DED).
This paper reports on the activities and results of the workshop series. Pre-workshop survey data
indicated a clear opportunity to address the unmet needs of underrepresented groups in the
ASME DED. Post-workshop survey data showed success in attendee satisfaction with feelings
of inclusion and community, professional skill building, and the prospect of future workshops
held by the committee. A follow-up impact assessment survey showed that the workshops have
led to greater participation in DED activities, new positive connections within the DED
community, and positive feelings regarding their communication/collaboration abilities, self
confidence, level of comfort, feelings of inclusion, professional goals, leadership abilities, and
skill sets. While these results are encouraging, the committee feels strongly that greater success
in broadening the participation of underrepresented groups in engineering would be possible by
sharing our strategies and successes, and learning from others with similar experience creating
communities within the many engineering disciplines represented in ASEE.
	
  
Introduction
The goal of the Broadening Participation committee is to develop, implement and oversee new
and existing activities aimed at broadening the participation of women and underrepresented
minorities in the activities of the Design Engineering Division of the American Society of
Mechanical Engineers. The committee was formed in the fall of 2008 by seven founding
members, and has since grown to ten members, with interest from even more wanting to join and
make a difference. The efforts of the committee toward broadening the participation of women
and underrepresented minorities have involved a number of activities, the largest of which has
been the annual workshops held at the American Society of Mechanical Engineers International
Design Engineering Technical Conferences (ASME IDETC).
This paper provides a detailed report on workshop activities, including a description of each
workshop topic, as well as activities that were conducted within each workshop. In addition, the
results of survey assessments are presented and analyzed.

Four workshops have been held to date, all occurring the day prior to the annual ASME IDETC
meeting. Participation has been by application. The workshop topics were selected based on their
usefulness to the professional development for the target audience. The first was on Negotiation
Strategies, the second on Networking Skills and Strategies, the third on Navigating and Leading
Change, and the fourth on Communicating Technical Ideas. Each workshop was conducted by a
professional consultant, supported by funds provided by ASME. The National Science
Foundation (NSF) provided funding for the participation of graduate students and postdocs.
The ASME IDETC attracts up to 1100 attendees from all over the world. The proportion of
majority-to-minority and male-to-female attendees at the conference reflects the overall low
representation of minorities and women in the mechanical engineering profession. Workshop
attendees develop crucial skills to help them negotiate, network, navigate and lead change, and
communicate. In addition, connecting attendees within the design community early in their
careers, will give them opportunities to support each other throughout their careers. Our
hypothesis is that building a community that provides networking and support, opportunities for
collaboration, and professional development, will lead to greater career success, personal
fulfillment and professional happiness, retention, and greater participation/contribution from
women and minorities, as suggested in the literature.
Literature Review
Although the disadvantages that women and minorities face in society, and specifically in the
fields of science and engineering, may be largely imperceptible to those more privileged
members of well-represented groups [1], it is evident there remain significant disadvantages for
these underrepresented groups. In this paper, we focus on the status of underrepresented groups
in academia, though the impact of these disadvantages reaches far beyond. While there have
been significant increases in the participation of women and minorities in science and
engineering, degree attainment and careers in academia in the last 40 years [2, 3], it remains far
from equitable among all groups. The 2011 Engineering by the Numbers report [4] in the ASEE
Profiles of Engineering and Engineering Technology Colleges states that in 2011:
For women:
• Only 18.4 % of bachelor’s degrees in engineering are earned by women [4], down from 20%
in 2001[5]
• 22.6% of master’s degrees in engineering were earned by women [4], essentially unchanged
since 2001[5]
• 21.8% of doctoral degrees in engineering were earned by women [4], up from 16.8% in
2001[5]
• Women make up only 13.8% of tenured and tenure track faculty in engineering [4], up from
9.2% a decade ago
For	
  minorities:	
  
• The percentage of African American students earning degrees in engineering is 4% [4], while
African Americans make up 12.6% of the U.S. population [6]

•
•

•

The percentage of Hispanic students earning bachelor’s degrees in engineering is 8.5% [4],
while 16.4% of the U.S. population is Hispanic [6]
Minority faculty numbers have remained virtually stagnant for the past 10 years, with 2.5%
of faculty comprised of African Americans and 3.7% comprised of Hispanic persons [4];
27.6% of the U.S. population is not white/Caucasian [6]
The percentage of Asian Americans attaining faculty jobs and engineering degrees at all
levels continues to steadily increase [4]

In sum, the percentages of women and underrepresented minorities in engineering academia are
low, and growth rates are slow, if not stagnant. As the 2007 NAE Beyond Bias and Barriers
report stated, “It is not lack of talent, but unintentional biases and outmoded institutional
structures that are hindering the access and advancement of women [and minorities]. Neither our
academic institutions nor our nation can afford such underuse of precious human capital in
science and engineering. The time to take action is now.” [7]
Our efforts over the past 4 years have been in line with the goals and activities of many groups
doing research and activism on inclusion, participation, and retention of underrepresented groups
[8-26]. One such program, NSF ADVANCE Institutional Transformation (IT) program [6-16]
focuses on methods to achieve institutional change. Bilimoria and Liang report on the results of
this program, and assert that in order to be effective, efforts must be wide-ranging, widereaching, and simultaneous, including activities such as “awareness creation, skill building,
empowerment, leadership development, process improvements, new policy creation, and
structural changes” [27]. A key component of NSF ADVANCE IT is the research-driven
approach, which involves tracking inclusion factors, evaluating effectiveness of efforts, and the
improvement of data collection and analysis of these efforts [28] to affect institutional change.
Many professional workshops aimed at supporting careers for women in engineering have been
held, most notably those sponsored by the Society of Women Engineers [29]. A National
Academy of Engineering report cites the need for such workshops at the high school and middle
school levels as well [30]. However, there does not appear to be literature documenting a
quantitative assessment of the impact of these programs. We share the same goals and similar
approaches to increasing participation, while working within a professional organization at the
individual level rather than the institutional level.	
  
In organizing and providing workshop and networking activities for members of
underrepresented groups in the ASME DED community, we facilitate professional development
and skill building, increased self-esteem and empowerment, a sense of mutual support from
members at all levels within the community, opportunities and connections for mentorship, and
building awareness of the inequalities that still exist in our community and beyond. The
remainder of the paper describes the four workshops, workshop execution methods, data
collection methods, a summary of our findings, and plans for future work.

Workshop Topics
2009 Workshop: Effective Negotiation Skills
This workshop was the inaugural event of the committee on the Broadening Participation
Committee of the ASME, held at the ASME IDETC in San Diego, CA on August 30, 2009. The
workshop was designed to provide professional development activities and to teach negotiation
and conflict resolution strategies, as well as to provide a forum for networking with supportive
researchers in their field.
Two half- day parallel sessions were conducted; one focused on developing negotiation skills
(led by Barbara Butterfield and Jane Tucker) and one focused on networking activities. The
negotiation workshop included a variety of situations and skills that are common in academic
environments, including faculty strategic persuasion and decision skills for: competitive offers,
committee service, salary increases, research space, etc. Tactics that have proven to be effective
were covered along with flexible, outcomes-focused negotiation models. An active-participation
approach was followed in learning and honing negotiation skills with exercises, activities, and
case studies.
The half-day networking workshop was intended to foster a variety of long-term relationships
including: research collaborations, mentoring, and affinity group building around common
interests/concerns associated with the challenges for under-represented groups in the ASME
DED community. These networking activities were led by the organizing committee, all of
whom are leaders in research, active contributors nationally to professional societies, have prior
experience organizing and/or hosting workshops, and are predominantly from underrepresented
groups, with three members who have served as Program Directors at NSF. Also, several
members have held administrative leadership positions.
2010 Workshop: Networking Skills and Strategies
The workshop on Networking Skills and Strategies was designed to provide faculty members
and graduate students with professional development activities and to give them the opportunity
and know-how to make connections with an international network of supportive researchers in
their field. This workshop was held at the ASME IDETC in Montreal, QC on August 15, 2010.
The half-day workshop involved both presentations and interactive time. The workshop, led by
Carolyn J. Emerson and Valerie J. Davidson, began with practice in informal networking among
small groups, and practice giving introductions of colleagues that participants had just met.
Participants learned about effectiveness, clarity, and establishing credibility when
communicating, with an emphasis on self-advocacy. Tips for effective networking were
explored and explained with personal examples in small group discussions, followed by the
development of individual personal action items for networking at the conference, at the office,
and in the community. A networking event concluded the workshop.

2011 Workshop: Navigating and Leading Change
The workshop on Navigating and Leading Change was designed to provide participants with
tools to drive transformation and manage change in their personal life as well as with teams and
entire organizations. This workshop was held at the ASME IDETC in Washington, D.C. on
August 28, 2011.
In the workshop, led by Cindy Zook, participants explored the five-element systems model, a
simple, yet powerful model that represents the ideal, full, "healthy" life cycle of an individual,
team, project or organization. The dynamics of the model operate at multiple levels
simultaneously - on the personal, relational, team, project, organization, and even societal levels.
Participants began to identify their own style or tendency and began to understand how, as
leaders, to manage that dynamic. This will enable participants to leverage their strengths and
work on areas that challenge their style in the context of change. This formed the basis of a life
cycle model that was used to guide participants in specific techniques for navigating and leading
change in their lives and organizations. A networking event concluded the workshop.
2012 Workshop: Communicating Technical Ideas
The goal of the workshop on Communicating Technical Ideas was to provide participants with
specific strategies and tools to help them as researchers and engineers become more confident and
effective communicators. This workshop was held at the ASME IDETC in Chicago, IL on August
12, 2012.
The workshop, led by Dan Agan, consisted of presentation and active participation. There was a
total of one hour of working session(s) built into the agenda. All workshop participants received
a free download of the companion guide on creating PowerPoint presentations, and the Panthera
proprietary communications tools: the Communications Planning Worksheet, the Message
Triangle, and the Storyboard Worksheet (for planning PowerPoint visuals). A networking event
concluded the workshop.
Workshop Execution Methods
The methods described below were employed in the execution of all four workshops, including
descriptions of the recruitment and selection processes for participants, funding information, and
assessment and evaluation methods.
Recruitment and Selection
Because our goal is to attract participants from underrepresented groups into our research
community, we focused our recruitment efforts on them. Each year, we actively sent email to
Mechanical Engineering Department Chairs asking them to identify graduate students and PostDoctoral Fellows from our target groups who would benefit from attendance at the workshop and
the IDETC conference. We also sent out broader calls through the mailing lists for the ASME
DED. The organizing committee also actively recruited through our own networks. Due to the
desired interactive nature of the workshops, the attendance at all of the workshops was limited to
approximately 35-45 people.

In addition to information on current position and/or progress towards completion of their
degrees, education, gender, age, and ethnic background, the application requested a short essay
response on research interests, long-term career goals, and benefits anticipated as a participant in
the workshop. There were no required or expected areas of experience or knowledge or
expertise. The applications were reviewed by the organizing committee who strove to achieve a
diverse set of attendees. Our initial goal was for women, minorities and other under-represented
groups to comprise at least 70% of the attendees. In the selection process, we strove to achieve a
diverse set of graduate students, junior faculty, senior faculty, and administrators from
underrepresented groups, as well as others.
Funding
The ASME DED supported these workshops annually, with between $5,000 and $10,000 for
each of the four years, which covered the costs of expert workshop leaders, as well as the costs
of materials and refreshments for the workshop. Two NSF grants, ENG-0948057 in 2009, and
ENG-1138615 in 2011, also defrayed a portion of travel costs for graduate students and postdocs
from U.S. institutions for all four workshops.
Assessment and Evaluation
In order to evaluate the effects of the workshop activities, pre- and a post-conference assessment
questionnaires were requested of participants each year.
The pre-workshop questionnaire was distributed electronically prior to the workshop. The
questionnaire attempted to determine the participants’ current level of interaction with peers in
both research collaborations and professional development. The questions explored mentoring
experiences, both informal and formal, involvement in professional development activities, and
existing collaborations, with a focus on activities related to the ASME DED. The post-workshop
questionnaire was distributed and collected at the conclusion of each workshop. The questions
focused on the participants’ impression of the success of the workshop and ideas for
improvement for future workshops. Finally, a follow-up impact assessment questionnaire was
distributed in the Fall of 2012 to participants from all four years, which asked questions
regarding how the workshop(s) and interaction within the community have affected self
confidence, professional development, leadership, and career aspirations.
The workshop attendance demographics by career, gender, and race/ethnicity are presented in
Figures 1-3. For all four years, the majority of participants were PhD students, with the second
largest group being faculty members. For all four years, the participants were principally female.
The proportion of males was increased in 2012 with the logic that greater awareness in less
marginalized or more privileged groups of the population is important to changing the status quo.
Unfortunately, race/ethnicity data was not collected for years 2009 and 2010. For 2011 and
2012, the majority of participants were of the demographic group white/Caucasian, with Asian as
the second most represented demographic.

Annual Workshop Attendee Career Demographics
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Figure 1: Annual Workshop Attendee Career Demographics
Annual Workshop Attendee Gender Demographics
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Figure 2: Annual Workshop Attendee Gender Demographics

Race/Ethnicity Category
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Figure 3: 2011 and 2012 Workshop Attendee Race/Ethnicity Demographics
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Pre-Workshop Survey
The committee did not begin to collect year-to-year comparable pre-workshop data sets until
2011. Thus, the pre-workshop survey results only portray information on attendees from years
2011 and 2012. The total number of attendees was 28 in 2011 and 53 in 2012, but the data
described in Figures 4-6 includes only a portion of these attendees who consented to complete
the survey, 23 attendees in 2011 and 35 attendees in 2012. Figure 4 displays the attendee level
of involvement in the DED activities. Involvement is relatively high for conference attendance
and presentation, but much lower for leadership and outreach activities.
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Figure 4: 2011 and 2012 Pre-Workshop Participation Level in DED of Workshop Attendees
Figure 5 displays the attendees’ impressions about their level of connection within with the DED
community (i.e. how “well-networked” they felt). The majority of attendees responded that they
felt they were not “well-networked” within the DED in 2011 and 2012, with most feeling either
moderately or not well networked.
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Figure 5: 2011 and 2012 Pre-Workshop Assessment of Attendees’ Networking within DED

Proportion of responses

Figure 6 shows the assessment of attendees’ feelings about how well networked they are in a
broader community of underrepresented people. Blue hues indicate positive responses, while red
hues indicate negative responses, with the darkness of the color indicating the intensity of the
feeling, and white indicates neutrality. Generally, in 2011 and 2012, more attendees felt neutral
to negative that they have opportunities to interact, collaborate, socialize, or do outreach
activities with other women and/or minorities in their field.
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Figure 6: 2011 and 2012 Pre-Workshop Assessment of Attendees’ Networking within the
Underrepresented Community
Figures 4-6 illustrate that members of underrepresented groups are not participating as actively
as they could be in leadership activities within the DED; they do not feel well connected or
networked within the DED; and they do not feel well connected to one another.

Post-Workshop Survey
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The post-workshop surveys were administered at the completion of the workshops and served to
gather data on what the attendees experienced during the workshop. Similar questions were
asked in each of the four years of workshops. Figures 7 and 8 present responses to questions
regarding feelings of connectedness, skill acquisition, professional development, and feelings
about future workshops. The number of respondents for each year is as follows: 2009 – 45
respondents, 2010 – 25 respondents, 2011 – 23 respondents, 2012 – 45 respondents. As in Figure
6, blue hues indicate positive responses, while red hues indicate negative responses, with the
darkness of the color indicating the intensity of the feeling, and white indicates neutrality.
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Figure 7: Post-Workshop Impact Assessment, Connectedness and Skill Acquisition	
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Figure 8: Post-Workshop Impact Assessment, Professional Development and Future Workshop

The majority of attendees had positive or strongly positive feelings that their involvement in the
workshop led them to feel more connected to other women and minorities at the conference, to
feel more part of a community within ASME and internationally, to feel that they had gained
useful skills to enhance their success and leadership professionally, and to support future
workshops and encourage others to attend.
2012 Follow-Up Impact Assessment Survey

Proportion of responses

This section details the results of the 2012 follow-up impact assessment survey, which had 20
respondents. In line with the distributions of attendance demographics for each year, the
respondents to this survey are majority female, and white/Caucasian or Asian, and at the
graduate level in their career.
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Figure 9: 2012 Follow-Up Impact Assessment Survey Reported Effects of
Workshop/Community Participation on Different Areas of Professional Life
Figure 9 displays the results from the 2012 follow-up impact assessment survey of series of
questions regarding how the participation in the workshop(s) and/or interaction within the
broadening participation community has affected different aspects of the attendees’ professional
growth. The aspects include communication/collaboration, self-confidence, level of comfort,
feelings of inclusion, professional goals, leadership abilities, and skill set. All responses were
positive, with the level of agreement varying with the question. Overall, the workshop
participants feel that the workshops have had a positive effect on their professional lives.
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Figure 10: 2012 Follow-Up Impact Assessment Survey Respondent Changes in Level of
Participation in DED Activities Before and After Attending Workshops
Figure 10 shows the comparison of amount/type of participation in DED activities that attendees
had before and after attending the workshop(s). In all cases, the “after” state of participation has
either matched or exceeded the “before” state of participation in DED activities. While we have
not been able to collect longitudinal data for individual attendees to track their participation,
professional development, and career advancement, self-reported activities have improved.
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Figure 11: 2012 Follow-Up Impact Assessment Survey Respondent Development of New
Relationships at IDETC and Impact on Personal/Professional Life
Finally, in Figure 11, the results from the 2012 follow-up impact assessment survey regarding
the attendees’ forging of new relationships at the conference, and the impact of those
relationships on the attendees’ lives are presented. The majority of new relationships were
informal (social interactions or friendships) and were connected to or a result of the broadening
participation community. The impact of all new relationships were reported to be very positive,
positive, or neutral. The activities of the committee have directly affected attendees’ feelings
about their level of connectedness within the ASME DED community, and this has affected the
majority of the attendees’ professional and/or personal lives in positive way.

Summary
The pre-workshop survey data clearly indicates need and desire for the fulfillment of the mission
of the broadening participation committee – to broaden the participation of underrepresented
groups in the activities of the ASME DED. Attendees noted their lack of participation in
leadership activities in the DED, and their lack of connections within the DED community and
within a broader group of underrepresented groups in the wider research community. Postworkshop survey results collected directly after each workshop indicated positive feelings from
the attendees regarding their connectedness within DED, their professional development, and the
prospect of similar future workshops. The follow-up impact assessment survey indicated that
attendance and participation in at least one of the workshops led to self-reported greater
participation in DED activities, new positive connections within the DED community, and
positive feelings regarding their communication/collaboration abilities, self confidence, level of
comfort, feelings of inclusion, professional goals, leadership abilities, and skill sets.
Conclusions and Future Work
Involvement in professional organizations provides avenues for career advancement and
inclusion in a professional community that can have a very positive effect on a career. The
networking that occurs within professional organizations has the potential to result in a rich pool
of mentors and advisors. Because these mentors come from different organizations and
institutions, they can provide unique advice on career issues. This is particularly important for
members of underrepresented groups. Often, members of professional organizations are asked to
provide recommendation letters and evaluation letters for members of their community. In
addition, many awards are given by professional organizations and active participation in the
community exposes potential nominees to the process. Finally, volunteering for leadership
opportunities in a professional organization gives an individual the opportunity to explore
leadership and develop skills that may not be available within their existing work organization.
We feel that there is a balance between limiting participation in our activities to members of
underrepresented groups only, and including those who are not members of underrepresented
groups to increase awareness, inclusion, knowledge, and connection among all people in our
community. Looking forward, we will likely increase our percentage of participants from
underrepresented groups to at least 80%, to ensure the opportunities we provide are in line with
our mission more fully. In addition, in the future, we hope to include more faculty and industry
participants to broaden the perspectives represented and to expand the reach of our impact
beyond mainly graduate students.
The results of our efforts so far are encouraging. We will continue to offer professional
development workshops, seeking continued support of the ASME DED Executive Committee
and the National Science Foundation. We will also reach out to other groups who are working
within their own professional organizations to affect change and build communities of minority
and women professionals. There is much we can learn from each other.
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