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Several recent publications have highlighted the importance
of recruiting a diverse workforce to science and technological
fields. The recent National Academies report entitled Rising
Above The Gathering Storm argued that the leadership role that
the United States has historically played in science and techno-
logy is eroding owing to the increased globalization of the past
decade. To compete with emerging economies that have an
advantage of a low-wage structure, the authors argue that the
United States must optimize its knowledge-based resources. This
climate requires that “we make the United States the most
attractive setting in which to study and perform research so that
we can develop, recruit, and retain the best and brightest
students, scientists, and engineers within the United States and
throughout the world” (1). An equally influential report from
the National Science and Technology Council's Committee on
Science also emphasizes the critical role that a strong science,
technology, engineering, and mathematics (STEM) workforce
plays in sustaining and driving our economy. It emphasizes that
“it is particularly important to increase the participation of
women, Hispanics, African-Americans, and persons with dis-
abilities” (2). These groups have the largest untapped potential,
and jobs in the STEM workforce represent significant opportu-
nities for career advancement. Similar views have been shared by
STEM executives in the Fortune 1000 companies, noting signifi-
cant company benefits in a diverse workshop, “namely increased
innovation and the ability to better compete globally” (3).

Currently, there is a large disparity in the recruitment,
retention, and promotion rates of women and minorities in
STEM fields relative to their male and nonminority counter-
parts, particularly at the advanced-degree level. Academic chem-
istry departments in the United States exemplify this disparity
(4-8). For example, whereas women today earn 33% of the
doctoral degrees in chemistry, only 21% of the assistant profes-
sors in chemistry at the 50 most research-active universities are
women (6). In the overall U.S. chemistry workforce, the profile
of specialty by gender indicates relatively low percentages of
women working in physical, polymer, organic, and inorganic

chemistry, where they comprise 20% or less of the total. Women
are better represented in biochemistry and chemical education,
where they make up 37% of the workforce, and in analytical
chemistry, where they constitute 32%. A recent detailed discus-
sion of factors contributing to the gender disparity in STEM
fields is available in the National Academies of Science Study,
Beyond Bias and Barriers (7).

In 1999, a small group of senior women chemistry faculty
from around the United States began meeting to discuss their
concerns that women in their field were notmoving up the career
ladder at the same pace as male colleagues. With seed funding
from the Camille and Henry Dreyfus Foundation, they formed
an organization called COACh, the Committee on the
Advancement of Women Chemists. The original goal of this
group was to design and implement projects and strategies to
advance the careers of women in chemistry, a goal that continues
today. One of its first projects was to provide a series of
professional development workshops to women faculty in the
chemistry community to facilitate their career progress. It was
also hoped that these workshops would provide a venue for them
to network with other successful women chemists.

Since 2001, over 400 women chemistry faculty have
attended COACh-developed workshops at national professional
meetings. Over 30% of the women faculty that hold tenure-track
positions at the top 100 chemistry departments in the country
have undergone training at these workshops provided either at
national meetings or at their home institutions. More than 200
additional women faculty from other chemistry departments and
those in nontenure-track positions have also attended COACh
workshops. As word of their value and quality has spread through
the science community, women scientists and engineers in other
disciplines have hired the COACh-workshop facilitators to hold
COACh workshops at their home institutions and professional
meetings. In total, over 2500 additional academic scientists and
engineers representing the fields of physics, medicine, computer
science, geology, andmathematics have attended these additional
workshops.
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The focus of this article is to describe the components of
these workshops and participants' views of their impact. The
sections to follow include (i) a description of the workshops and
their goals, (ii) participants' immediate reactions to the COACh
workshops, and (iii) participants' reflections on their COACh
experience several years after they attended a workshop. The
results indicate that carefully developed and planned workshops
for professional women can have impacts that are perceived as
long lasting and extremely important for the participants. A final
section discusses implications of these findings, especially for
other areas in which women have faced barriers to their
advancement.

The COACh Workshops

COACh and its workshops grew out of a collaborative
process involving approximately a dozen senior women chem-
istry faculty over a period of several years. The formation began
with an initial meeting of what would become the COACh
Advisory Board, all of whom were senior women faculty in
chemistry. Although aware of each other's academic reputation
prior to this meeting, few women in the group knew, on a
personal level, more than two or three of the women in
attendance. The group had invited two experts in leadership
development to meet with them to discuss effective negotiation
and leadership strategies for women professionals. The session
provided a forum for these women to (i) discuss openly the
difficulties that they were facing in their departments and
organizations, (ii) develop and role-play effective strategies for
changing organizational and individual behavior contributing to
these difficulties, and (iii) understand the power that can come
from networking with other highly motivated women scientists
that have similar career aspirations and challenges.

This group of senior women faculty found that the half-day
session had been transformative for them in ways not antici-
pated. When the group reconvened six months later, they shared
the results of the implementation of strategies that they had
learned at the initial meeting. The individual outcomes from that
one-morning training session were so positive that the group
decided that they needed to develop and offer these workshops to
women in the broader chemistry community. In 2001, they
offered the first set of professional development workshops at a
national American Chemical Society (ACS) meeting in San
Diego, and 29women chemistry faculty from around the country
attended.

Since then, many of the biannual COACh Advisory Board
meetings have involved interviewing various leadership-
development professionals and beta-testing potential COACh
workshops on a variety of topics for women science faculty,
graduate students, and postdoctoral associates. The Advisory
Board selected facilitators based on the content of their sessions,
their use of current research and documented best practices in
these presentations, their understanding of practices and drivers
in higher education, and their ability to work effectively with
small groups of highly motivated women scientists. The facili-
tators tend to be experienced professional women in human
resources, leadership training, teaching, and higher-education
administration with extensive experience in many professional
venues. COACh has continued to work closely with the work-
shop facilitators over the years to tailor these workshops to the
needs of women scientists at all levels and disciplines.

COACh initially offered these workshops to women chem-
istry faculty, and later to female postdoctoral associates, in one-
day sessions held prior to the biannual meetings of the ACS and
the American Institute of Chemical Engineers (AIChE) meet-
ings. More recently, workshops targeting women minority
chemists have been developed and held at science conferences
with high minority attendance: National Organization for the
Professional Advancement of Black Chemists and Chemical
Engineers (NOBCChE) and the Society for the Advancement of
Chicano and Native Americans in Science (SACNAS). A list of
the dates, locations, and attendance at the workshops is provided
in the supporting material. In total, more than 400 female faculty
and over 120 female postdoctoral associates in chemistry-aligned
fields have participated in at least one of these workshops.1

The COACh workshops have been designed to (i) enhance
communication and negotiation skills needed for effective
teaching and career development, (ii) teach leadership techniques
that are effective for women scientists in an academic setting,
(iii) provide a forum for networking with other academic women
chemists, and (iv) develop effective strategies for making institu-
tional and departmental change that improves the climate,
recruiting, and retention of underrepresented groups. Case
studies, role-playing, and lively debate contribute to the learning
experience for the approximately 20 participants in each session.
Funding for the development, implementation, and research
surrounding these workshops has come from the National
Science Foundation, the National Institutes of Health, and the
Basic Energy Sciences of the Department of Energy.

Several different workshops have been held at these national
professional meetings. The content of three workshops that have
most often been conducted are described in Table 1. The first
combines the topics of negotiation and communication and is
considered the entry-level workshop. Those that have attended
this workshop are permitted to attend the leadership workshop
at another meeting. A third workshop for postdoctoral associates
and graduate students includes much of the material in the
negotiations and communications workshop but is specifically
oriented for those at the beginning of their professional careers.
The research described in this article involves the feedback
received from the negotiation and communication workshops.

Data Sources on the COACh Workshops

Our examination of participants' views of the COACh
workshops utilizes three sets of information. Before attending
the workshops all participants filled out an online questionnaire
that provided information on their demographic characteristics
and career. We use these data to describe the 243 women who
attended the communication and negotiation workshops held
prior to ACS and AIChE meetings from 2001 through 2005.

The second source of data was obtained immediately after
the workshops when participants provided feedback on the
sessions. We reviewed responses from 11 communications work-
shops (n = 163) and from 9 negotiation workshops (n = 181).2

Questions on session content, format, and usefulness to future
COACh mentees were asked in an open-ended format. One of
the authors reviewed the written comments and coded the
answers as positive, neutral, negative, or blank. There was also
one close-ended question on the overall usefulness of the session.

The third data source was from a survey of former COACh
workshop participants conducted in the summer of 2007 and
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focusing only on those who had attended a workshop two or
more years earlier. Former participants were contacted by email
and invited to complete an online questionnaire to assess (i) the
extent to which they used skills learned in the workshop and
(ii) how much the workshops had affected their professional lives.
Of the 243 past participants from2001-2005, wehad valid emails
for 209. Of this group, 111 completed the online survey (response
rate of 53%). This moderate response rate raises the question of
bias in this sample. However, since the findings from this
component are consistent with findings from the second source
of data, this minimizes concern of a biased follow-up sample.

The first set of questions in this follow-up survey asked
former workshop participants how often they used the 13
specific communications skills (e.g., physical or vocal warm-up,
position in room, vocal presence) and the 10 specific negotiation
skills (e.g., identifying and meeting mutual interests, researching
supportive data, and managing one's personal style) that had
been taught in the workshops. The second set of questions asked
former participants the extent to which they had improved their
communication and negotiations as a result of the workshops.

Former participants were also asked how much the workshop
skills helped them improve specific career areas such as tenure,
teaching load, and committee assignments. Finally, participants
were asked several general, open-ended questions that probed
how COACh had affected their professional life.

Results from the Questionnaires

Characteristics of COACh Women Participants

The COACh participants included women chemists at all
stages of their careers, in all major areas of specialization, and with
diverse demographic characteristics (Table 2). The participants
ranged in age from their late twenties to mid-sixties and from those
who were newly hired in their positions to those who had been in
rank for over twenty years (Table 3). Almost one-third of the
participants were untenured assistant professors, and another 14%
held other untenured ranks. Among the tenured participants,
slightly more (one-third of the total) were at the associate rank
and the remainder (almost one-quarter) were at the rank of full
professor. Three-fourths were non-Hispanic white, with relatively
even representation of other racial and ethnic groups. Two-thirds
reported that theyweremarried.On average, the attendees reported
having 1 child, although this value ranged from none to four.

Immediate Reaction to COACh Workshops

Immediately after the workshops, participants were asked to
complete a short questionnaire intended to assess the workshops'

Table 1. Content of COACh Workshops

Negotiation and Communication Workshop: COAChing
Strong Women in the Art of Strategic Persuasion and

Performance

This half-day session focuses on professional-negotiation skills. The
multifaceted approach includes some pragmatic learning content
and case studies and incorporates the real issues facing those
attending the sessions. Because the intended outcome is professio-
nal growth, development of individual success through teamwork or
the 0 0Power of Partnerships0 0 at the departmental, campus, and
professional organizational levels is discussed.

This half-day session on communication techniques trains women to
be more effective when leading or participating in discussions,
meetings, or group negotiations. It teaches participants techniques
used in theater and leadership programs to enhance performance,
uses role-playing with scenarios based on those experienced by the
participants, and coaches participants in strategic management of
discussions and negotiations.

Leadership Workshop: The Chemistry of Leadership
(Full-day workshop)

This program is designed to give participants basic concepts and
tools to further develop their leadership skills. Participants explore
what is known about gender and its role in leadership situations and
do self-assessment andplanning to identify anddevelop areas for skill
enhancement. The program involves a variety of instructional
approaches, including presentation, small group discussion, and
experiential learning.

Career Skills Workshop for Postdoctoral Associates
(Full-day workshop)

This workshop for postdoctoral associates interested in academic
careers presents the fundamentals of responsible negotiations and
conflict resolution; the participants are exposed to points of view,
data, and aspirations of all parties involved in the negotiations. The
participants examine the importance of developing alternatives to
agreement that build self-confidence and enhance preparation.
Discussion is particularly focused on issues relevant to securing an
academic position that will put candidates in the best position for
success in their new career in academia. A discussion of all items to
consider in the negotiating stage of the job search and effective
strategies for making the best impression in the job interview process
is included.

Table 2. Work and Demographic Characteristics of COACh Partici-
pantsa

Characteristic Percentage

Current Position at Work

Untenured assistant professor 31.0

Tenured associate 32.7

Tenured full professor 22.4

Other 13.9

Area of Chemistry at Work

Analytical 12.1

Physical 16.7

Inorganic 13.3

Organic 13.3

Biochemistry 15.4

Chemical engineering 13.3

Other 15.8

Race or Ethnicity

Non-Hispanic White 75.3

African-American 5.4

Asian-American 7.1

Latina 4.6

Other and Mixed Race 7.6

Marital Status

Married 68.4

Single 22.4

Divorced 9.2
a There were 243 participants. The marital status question was added on

later surveys and had a smaller sample size (n = 76).
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usefulness and provide constructive criticism to the facilitators.
Respondents provided resoundingly positive feedback about both
types of workshops (Table 4). Over 90% reported that the
sessions were “very” or “quite” useful. Less than 1% reported that
the workshops were “not at all useful” or only “somewhat useful”.

In the open-ended questions, participants were asked to
comment on the content of the sessions and the format of the
sessions. Again the participants provided overwhelmingly posi-
tive feedback. Approximately 80% expressed positive sentiments
about the workshops' content. There was similarly positive
feedback on the workshops' format. Respondents commonly
commented on the “great” interactive approach, the “good”
combination of theory and practice, and “helpful” role-playing.
There were no negative comments on the content or the format.

When asked what participants liked most about the ses-
sions, role-playing and learning about the importance of one's
posture were the key areas for the communications sessions. For
the negotiation sessions, participants most commonly commen-
ted on specific negotiation skills including not taking things
personally, picking battles, and doing prework in preparation.
When asked what participants liked least about the sessions, the
most common answers were “nothing”, a blank response, or that
the sessions were too short.

Finally, respondents were asked how useful they thought the
sessions would be for future COACh mentees, and here too the
responses were almost unanimously positive. Almost 90% of the
participants provided positive assessments such as “I will recom-
mend COACh training to my grad students, postdocs, and
colleagues” and “It will be useful for women at many stages of
their careers.”

Longer-Term Reaction

Two to six years after participating in the COACh work-
shops, the former workshop participants continued to have
overwhelmingly positive attitudes toward the workshops. This
can be seen in the follow-up survey reports of how often they use
the skills that they learned, in their decisions to pursue leadership
positions in their careers, and in their overall assessments of their
experiences.

Usefulness of Skills Learned in the Workshops. The vast majority
of the women chemists reported relying on many of the work-
shop skills they learned. To summarize their responses, we
computed the mean number of skills that respondents said they
“often” or “always” used in both communication and negotia-
tion. Results indicated that the attendees often or always used
about half of the skills that were taught: six of the thirteen key
skills taught in the communications session and five of the ten
skills taught in the negotiation session. The three most com-
monly used skills from the communications session were “under-
standing the other's position”, “preparing (research, pre-
meetings, materials, allies)”, and “using allies and confidants”,
while the three most commonly used skills from the negotiations
session were “listening and responding”, “providing options for a
solution”, and “identifying and meeting mutual interests”. The
skills that were least likely to be used were holding breath steady
and clarifications of purpose.
The vast majority of respondents reported that the workshop

skills improved their communications and negotiations in their
academic departments (Table 5). Overall, 87% reported that the
skills they learned helped them in at least one area (“a fair
amount” or “quite a lot”), and 68% reported it helping in at least

Table 3. Demographic and Career Characteristics of COACh Participantsa

Characteristic Minimum Maximum Mean SD n

Age 28 66 41 8 239

Year received Ph.D. 1966 2006 1991 8 238

Year hired in current position 1973 2006 1996 7 242

Years at current rank 0 24 4 4 240

Number of tenure-track women in department 0 11 2 2 159

Number of children 0 4 1 1 76
aNote: Data on number of tenure-track women in the department were only available from participants at the workshops prior to 2006, whereas data on

number of children were only available from participants at post-2006 workshops.

Table 4. Participants' Immediate Reactions to COACh Workshops from
2001 to 2008

Reactions

Communication
Workshop (%)

(n = 160)

Negotiation
Workshop (%)
(n = 181)

Usefulness of Workshop

Not at all useful 0.0 0.0

Somewhat useful 0.6 0.0

Moderately useful 3.1 5.6

Quite useful 27.5 33.5

Very useful 68.8 60.9

Content of Sessiona

Positive 81.6 78.4

Neutral 6.1 10.0

Negative 0.0 0.0

Blank 12.3 11.7

Format of Sessiona

Positive 82.2 78.3

Neutral 8.6 10.0

Negative 0.0 0.0

Blank 9.2 11.7

Usefulness to
Future COAChMenteesa

Positive 87.3 89.3

Neutral 2.0 2.7

Negative 0.0 0.0

Blank 10.8 8.1
aOpen-ended comments to these questions were categorized as positive,

neutral, or negative.
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five areas. Most commonly, former participants said the skills
helped them in feelingmore control over their career, negotiating
for themselves, negotiating on behalf of others, improving the
quality of interactions with faculty, and reducing stress about
meetings or negotiations. Over a half of respondents also said the
skills were helpful in terms of career advancement and improving
interactions with administrative staff, students, and research
staff.
Besides feeling that the skills had helped them in general,

almost all of the respondents also reported that the skills they had
learned from COACh had helped in addressing specific career-
oriented issues (Table 6). Over half said the skills had helped
“quite a lot” or “a fair amount”with promotion, tenure, teaching
load, committee assignments, improving climate, and developing
supportive networks. Only 14% reported that the skills they
learned had not helped them in any of the career oriented areas.
We examined whether there were any differences in the

respondents' assessment of the workshop benefits based on their
seniority. At the time of this follow-up data collection half of
respondents were full professors, so we compared full professors'
responses to assistant and associate professors. With one excep-
tion, a result that could appear simply by chance, full professors
and more junior faculty found the workshops to be equally
valuable.

Developing Leadership. Changes in the respondents' career
positions provided another indication of the impact of COACh.
Over a third (38%) of respondents reported that they held
administrative positions after attending the COAChworkshops.
Most important, the overwhelming majority of those who had

taken on a leadership position (86%) credited COACh with
either the decision to take on the position or with helping with
the effectiveness of their leadership.
The nature of this influence on assuming administrative

positions was varied. For instance, several respondents said they
responded to the emphasis COACh places on having women
serve in academic leadership positions. One explained, “The
arguments that women must take leadership roles in department
or university for advancement of women in science, heavily
influenced my decision.” Another explained that she had sought
a leadership position after COACh because “It is easier to initiate
change from an administrative position.” A number of women
credited COACh with helping them gain the confidence they
needed to take on administrative responsibilities. One former
participant said, “COACh helped me to see that I would be a
good administrator.” Another explained, “I felt more confident
[after COACh] about approaching colleagues with my intention
to apply for chair and gaining the support of most of the faculty
and staff.”
Many women also stressed that they became better leaders

because of the skills they learned in the COAChworkshops. One
woman explained, “I could command more respect because of
how I present myself and the fact that I am prepared for
meetings. I am also a good mentor to others.” Another former
participant said, “I think what I learned at the workshop helped
me deal better with my colleagues in meetings, helped me work
with students when they came to me with concerns about a
faculty member in the department, and helped me go to our
Dean to ask for help in seeking help in getting funding.”

Table 5. The Extent to Which COACh Skills Influenced Respondents' Communication and Negotiation Skills 2-6 Years after the Workshop

To what extent have the COACh skills you learned: Quite A Lot (%) A Fair Amount (%) A Little (%) Not At All (%)

Improved the quality of your interactions with other faculty 19.6 52.3 23.4 4.7

Improved the quality of your interactions with students 12.4 42.9 32.4 12.4

Improved the quality of your interactions with administrative staff 24.5 36.8 29.2 9.4

Improved the quality of your interactions with research staffa 15.0 38.8 31.2 15.0

Assisted in your career advancement 24.0 36.5 33.7 5.8

Helped you feel more in control of your career 30.2 42.5 18.9 8.5

Helped you negotiate for yourself 26.4 37.7 28.3 7.5

Helped you negotiate on behalf of others 21.2 42.4 28.3 8.1

Helped you mentor others in negotiation skills 21.6 41.2 27.5 9.8

Lessened your stress about meetings or negotiations 21.7 43.4 25.5 9.4
a The sample size this item was 80 respondents, but for all other items the sample size was 111 respondents.

Table 6. The Extent to Which COACh Skills Influenced Aspects of Respondent's Professional Situation 2-6 Years After the Workshop

To what extent have the COACh skills helped you in addressing issues of Quite A Lot (%) A Fair Amount (%) A Little (%) Not At All (%)

Salary 17.2 20.4 38.7 23.7

Teaching load 12.2 36.7 29.6 21.4

Research support 13.5 33.3 34.4 18.8

Committee assignments 18.4 45.9 30.6 5.1

Developing supportive networks 25.2 43.7 25.2 5.8

Improving climate 18.8 37.6 37.6 5.9

Work-family balance 11.7 36.2 34.0 18.1

Tenurea 21.5 29.2 15.4 33.8

Promotionb 28.0 24.0 26.7 21.3
a The sample size for this item was 65 respondents. b The sample size for this item was 70 respondents.
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Summary Impressions. The follow-up survey asked former
participants to provide summary impressions of their experience
with COACh. Three-quarters completed the open-ended ques-
tion on COACh's overall impact, and the responses were
exclusively positive. Many described the COACh trainings as
having provided important professional-development skills and
some expressed gratitude for the opportunity to participate. The
following quotes illustrate these positive sentiments:

COACh is a transformative program and is a brilliant model for
other disciplines. It was very beneficial to me and I think has magnifying
benefits for the university I'm at and at the national level.

COACh has been essential for helping me to find my voice in my
department, and learn how to be an effective leader.

I often find myself in leadership roles, and I think I do a better job
based on many of the skills I learned at the workshop.

As I am considering a new offer, I find my self thinking about what I
learned at COACh as I prepare to negotiate my offer. Thank you COACh!

Discussion

COACh began offering workshops in communication and
negotiation skills to women academic chemists in 2001 to
provide them with tools for succeeding in a male-dominated
field. These workshops s appear to have filled an important void
in professional training, drawing over 30% of women faculty
members in the nations' top 100 chemistry departments. Our
analysis of the reactions of participants found that both junior
and senior women faculty had uniformly and enthusiastically
positive views of their experiences in the workshops. Several years
after participating, the majority of women participants reported
that the skills they learned helped them with promotion, tenure,
working with colleagues, building supportive networks, and
controlling their career and influenced them to accept positions
of leadership.

Although it is not possible to identify specifically why the
workshops were so successful, at least three elements appear to be
important. First, the workshops were carefully planned and
tested before implementation. The COACh board, composed
of women chemists similar to the workshop audience, tested the
workshops and chose the presenters. This helped ensure that the
content of the workshops matched the needs of potential
participants and that the style of presentation would be comfor-
table and appropriate for them. Second, the workshops have been
presented numerous times.Whereas this is, in itself, testimony to
their success, the numerous replications also added to the quality
of the presentations and material, thus making their potential
impact greater. Third, the workshops employed experiential
teaching methods that have been increasingly adopted by the
science community as an effective teaching model. Role-playing
and group problem solving enacted in a supportive setting
enhances the engagement and learning process for those in
attendance.

The widespread interest in these training workshops, the
high level of employment of the learned skills, and the positive
impact of the use of these skills to enhance the careers of these
female scientists and engineers are compelling reasons for
COACh to continue offering and developing further workshops.

More recently, COACh has designed and delivered related
workshops to graduate students and scientists and engineers in
industry, with the initial evaluation showing a similar positive
reception and impact. Increasingly these workshops are being
requested and offered to groups of men and women. Given the
growing need for scientists and engineers of today to work in a
team-oriented environment and on group-collaborative projects,
strengthening professional skills such as those learned in the
COACh workshops can make a significant contribution to
advancing scientific productivity that is so key to a strong U.S.
economy.
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Notes
1. In addition, many workshops have been held at other academic

institutions and professional meetings from other science
disciplines. The data reported upon in this article focus only
on women in chemistry to minimize the impact of disciplinary
differences.

2. Data were not collected after two of the negotiation workshops.
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