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The Nelson Diversity Study1 published in 2002 

revealed that despite several decades of increas-

ing enrollments for women in undergraduate 

and graduate science and engineering programs, 

women remain underrepresented in science and 

engineering positions nationwide. The disparity 

between the number of women trained in a fi eld 

and the number of women occupying positions 

in that fi eld is a growing concern because it 

prevents funding agencies and universities from 

capitalizing on the investment they have made 

on the education of women and it perpetuates 

the existing mismatch between the diversity 

of the scientifi c workforce and that of the U.S. 

population as a whole. 

This diversity study, as well as concerns within 

our own community, prompted the initiation 

of an effort within the physical oceanographic 

community to examine whether mentoring ef-

forts could aid the retention of junior women in 

the fi eld. Though institutions are increasingly 

focusing on the role of mentoring in the early 

career stages of a young scientist, it is gener-

ally recognized that a discipline-based com-

munity can also foster success during a scien-

tist’s early career. Toward this end, a National 

Science Foundation (NSF) and Offi ce of Naval 

Research (ONR)-funded workshop entitled, 

“Mentoring Physical Oceanography Women to 

Increase Retention (MPOWIR),” was conducted 

at the Airlie Center in Warrenton, Virginia on 

October 9-12, 2005. Twenty-nine physical 

oceanographers, men as well as women, assem-

bled for the purpose of designing a mentoring 

program for junior women in the fi eld of physical 

oceanography in order to help remove barriers in 

their career development. The overall goal of this 

community effort is to develop a program within 

physical oceanography that, if successful, could 

be expanded to include women and minorities in 

all areas of ocean sciences, or geosciences. 

The initial focus at the workshop was on iden-

tifying the obstacles that junior women face in 

their career development and deciding upon 

which of those obstacles could be met by a 

community-based effort rather than by in-

stitutional efforts. A community-wide survey 

conducted prior to the workshop provided im-

portant input for the mentoring program design. 

From the survey and workshop discussions, it 

was concluded that transitions from Ph.D. to 

post-doc and then from post-doc to entry-level 

position were the most vulnerable times for a 

junior woman in the fi eld. Identifi ed obstacles 

include exclusion from large programs; lack of 

collaboration and collaborators; lack of senior 

women role models; and lack of advice on ca-

reer development and on balancing family and 

work. Importantly, the survey results showed 

that only 30% of the respondents formed an 

important mentoring relationship during their 

postdoctoral years.

Given the identifi ed obstacles, MPOWIR work-

shop participants decided to design a com-

munity-mentoring program that would provide 

continuity from the Ph.D. attainment through 

the early years of a young woman’s scientifi c 

career. Importantly, the workshop participants 

decided to focus on the collective community re-

sponsibility for mentoring rather than on men-

toring that matched a single junior scientist with 

a single senior scientist. The working hypoth-

esis is that a network of mentors would better 

Executive Summary

1 Nelson, D.J. 2002. The Nelson Diversity Survey, Norman, OK; http://cheminfo.chem.ou.edu/faculty/djn/diversity/top50.html.
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fulfi ll the various needs of a junior scientist. To 

make mentoring accessible to junior women in 

a wide variety of positions and at different types 

of workplaces (e.g., research institutions, gov-

ernment labs, universities, industry), workshop 

participants decided on a multi-prong approach 

with three main program elements: 

1. Internet-Based Mentoring. This element will 

have four components: (a) a moderated, 

anonymous community forum that will ad-

dress issues related to the success of junior 

women in physical oceanography, but acces-

sible to the entire community, (b) a search-

able database for mentors to be used as a 

resource for junior women, (c) a list server 

with important information given to interested 

scientists about mentoring and funding activi-

ties, and (d) a resource library on mentoring 

issues, data and statistics, and links to fund-

ing opportunities. 

2. Th e Pattullo2 Conference. The centerpiece of 

the MPOWIR-proposed program, this confer-

ence is intended to provide an opportunity 

for junior women to inform senior scientists 

about their current and planned work. The 

goal is for senior scientists, men and women, 

to provide feedback, give advice, and make 

connections for these young women. This 

conference would be held annually, have the 

format of a Gordon Research Conference, and 

be open to all junior women in the fi eld. The 

conference would also include roundtable dis-

cussions on career-development issues and 

provide a forum for junior scientists to learn 

about senior scientists’ research programs. 

 

3. AGU Socials on Mentoring. It is planned that 

these socials will take place at all Ocean 

Sciences meetings and at the American 

Geophysical Union (AGU) fall meetings in al-

ternate years. The goal of the socials is to fa-

cilitate connections between junior scientists 

and more senior scientists in the fi eld. Talks 

and/or panel discussions on career and men-

toring issues are also planned. 

To implement these three programs, workshop 

participants focused considerable energy in 

establishing oversight responsibility, recruit-

ment strategies, data collection, and metrics for 

gauging program success and funding needs. 

Specifi cally, workshop participants decided to: 

(1) establish an ongoing committee that would 

take responsibility for the implementation of 

the proposed program elements, (2) establish 

mechanisms to identify mentees and attract 

mentors, and (3) create a statistical database to 

quantify success.

A successful MPOWIR community-run program 

will help create a scientifi c workforce whose 

diversity matches that of the student population 

and, in a broader sense, that of the U.S. popula-

tion as a whole. Additionally, by creating a sci-

entifi c community that facilitates the retention 

of women, we are creating a community that 

will be more attractive to junior men as well as 

to minorities.

2 June Pattullo was the fi rst woman to receive a Ph.D. in physical oceanography from Scripps Institution of Oceanography (in 

the 1950s) and is believed to be the fi rst to receive such a degree in the United States.
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Efforts over the past several decades toward 

increasing the number of women entering sci-

ence and engineering fi elds have largely been 

successful, with undergraduate and graduate 

school enrollments averaging between 30% and 

50% women1. Ph.D. attainments show similar 

progress. However, the percentage of women 

occupying tenure-track positions has not risen 

commensurably. Women in science and en-

gineering fi ll on average only 15–25% of aca-

demic positions1. Because the number of women 

in graduate school has been suffi ciently large for 

at least one decade, it is diffi cult to ascribe the 

lower percentage of women in faculty positions 

to a small pool of potential candidates. The dis-

parity between the number of women trained 

in a fi eld and the number of women occupying 

positions in that fi eld is attributed by some to 

subtle biases that keep women out of research 

or academic positions, while others argue that 

women are simply staying away from these po-

sitions of their own accord. Thus, while recruit-

ment efforts should be lauded, we need to turn 

our attention to retention if we are to capitalize 

on the investment the funding agencies and uni-

versities have made on the education of women 

students, and, importantly, if we are to create 

a scientifi c workforce whose diversity matches 

that of the student population and, in a broader 

sense, that of the U.S. population as a whole. 

Ocean sciences provide no exception to these 

trends. For example, the number of women re-

ceiving their Ph.D. in physical oceanography 

has approached 40% at most major oceano-

graphic institutions; however, the number of 

women with principal-investigator (PI) status 

remains fairly low. Though not a direct account-

ing of the number of women in the fi eld, it is in-

teresting to note that in the past ten years, only 

12% of all proposals submitted to the physical 

oceanography program at NSF have had women 

as the lead PI. This statistic does not account for 

the women employed by government labs and in 

the private sector, yet we take it as broadly rep-

resentative of the retention rate. 

Many factors contribute to the lack of retention 

of women scientists, such as competition be-

tween family-building and career-building, com-

petition between career goals of spouse/partner, 

lack of female role models, and lack of adequate 

mentoring. While some of these problems are 

best met with institutional changes, the latter 

problem in particular is one the physical ocean-

ographic community can address. Toward this 

end, an NSF- and ONR-funded workshop enti-

tled, “Mentoring Physical Oceanography Women 

to Increase Retention (MPOWIR),” was conduct-

ed at the Airlie Center in Warrenton, Virginia 

on October 9–12, 2005. Twenty-nine physical 

oceanographers, men as well as women, assem-

bled to design a mentoring program for junior 

women in the fi eld of physical oceanography to 

help remove barriers, real or perceived, in their 

career development. The overall goal of this 

community effort is to develop a program within 

physical oceanography that, if successful, could 

be expanded to include women in all areas of 

ocean sciences, or geosciences. Additionally, 

efforts toward retaining women in the fi eld will 

also be transferable to the retention of minori-

ties, a goal we heartily endorse.

This report focuses primarily on the content 

and outcomes of the October 2005 workshop 

(Sections IV-VII), but also includes pertinent 

background information on women in science 

(Section II) and a brief discussion of the ini-

tiation and early work of the MPOWIR effort 

(Section III). The report concludes with a dis-

cussion on next steps to take (Section VIII). 

I. Introduction 
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Attention to issues regarding women in science 

certainly predates the MPOWIR effort. Here, 

we briefl y summarize efforts that have helped 

to set the context for our work. The fi rst item 

discussed, the 1999 Massachusetts Institute of 

Technology (MIT) report, is pertinent to our ef-

forts as it addresses the climate for women in 

science. The second item discussed, the NSF 

ADVANCE program, provides information on 

current efforts by a funding agency (NSF) to in-

crease the representation of women in academic 

science. The third effort discussed, the men-

toring program at Woods Hole Oceanographic 

Institution, gives an example of institutional 

promotion of mentoring. Each of these three 

efforts is focused on effecting change within 

institutions, while the last efforts discussed in 

this section are efforts initiated within a disci-

pline-based community to effect change within 

that community. 

A. MIT Report and Update

The landmark 1999 report, A Study on the Status 

of Women Faculty in Science at MIT, broke the ta-

boo on the consideration of gender biases and 

inequities in the university system and provoked 

similar analyses across the country at major 

academic institutions. The report emerged as 

a result of a few senior faculty women meet-

ing in 1994 for the fi rst time to discuss working 

conditions across departments at MIT. Within 

a day, nearly all of the tenured female faculty 

were engaged in the discussion. Central to the 

emergence of the study was a supportive dean 

who evaluated conditions and agreed to form 

a committee to survey faculty and collect data 

on space, teaching obligations, internal awards 

and honors, and the nature of committee obliga-

tions. The results were surprising: junior women 

felt well supported by their departments, though 

they struggled with work-family life obligations. 

Senior women, however, felt “invisible in the de-

partment,” and tellingly, reported that they too 

had once felt supported by their departments. 

A system of largely unconscious choices kept 

them from leadership roles. 

As a result of this report, a number of changes 

were made. MIT created a new defi nition for 

gender discrimination that recognized uncon-

scious biases, established an ongoing review 

process, created direct lines of communication 

for tenured female faculty to the administration, 

remedied individual inequities, and altered hiring 

policies. In May 2004, MIT conducted a fi ve-year 

review. This report found signifi cant improve-

ments in the number of women in administrative 

positions in particular, from zero to nine. In gen-

eral, improvements were substantial, with senior 

women reporting a lesser sense of isolation, and 

some institutional reforms improving the family-

work balance for junior women.

Although the MPOWIR workshop was largely 

focused on junior women and retention, we 

recognize that senior women physical ocean-

ographers also experience unconscious gender 

biases and can be isolated in a male-dominated 

fi eld. The accumulation of minor incidents driv-

en by these subtle and generally unconscious 

biases tends to, over time, reduce the sense 

of being welcome in the fi eld. Thus, retention 

of women in senior positions is an important 

metric of success for MPOWIR; establishing net-

works for senior women is also important to the 

goals of MPOWIR. These women act as mentors 

and role models to junior women, and can be 

important advocates for tackling sensitive issues 

in the fi eld as a whole. 

II. Background 
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B. NSF ADVANCE Program

In 2001, on the heels of the release of the MIT 

report, NSF initiated a new program called 

ADVANCE: Increasing the Participation and 

Advancement of Women in Academic Science 

and Engineering Careers (for additional infor-

mation see http://www.nsf.gov). The goal of the 

ADVANCE program is to “increase the represen-

tation and advancement of women in academic 

science and engineering careers, thereby con-

tributing to the development of a more diverse 

science and engineering workforce.” There are 

currently three types of ADVANCE awards:

 

1. Institutional Transformation Awards support 

academic institutional transformation to 

promote the increased participation and ad-

vancement of women scientists and engineers 

in academe. These awards support innovative 

and comprehensive programs for institution-

wide change.

2. Leadership Awards support the efforts of in-

dividuals, small groups, or organizations in 

developing national and/or discipline-specifi c 

leadership in enabling the full participation 

and advancement of women in academic sci-

ence and engineering careers.

3. Partnerships for Adaptation, Implementation, 
and Dissemination Awards support the analy-

sis, adaptation, dissemination, and use of 

existing innovative materials and practices 

that have been demonstrated to be effective 

in increasing representation and participation 

of women in academic science and engineer-

ing careers.

Several universities with physical oceanog-

raphy faculty have ADVANCE Institutional 

Transformation Awards, including the University 

of Rhode Island (URI), the University of 

Washington (UW), and Columbia University. At 

UW, the goals of ADVANCE include increasing 

the number of women faculty in the science, 

engineering, and mathematics departments and 

increasing the advancement and leadership of 

women faculty in these departments. To achieve 

these goals, UW ADVANCE has implemented 

leadership-development training for current 

chairs, deans, the provost, and president; en-

couraged cultural change within the depart-

ments; examined UW policies for equity and 

policy transformation; mentored women for 

leadership; and provided transitional support for 

women faculty. Launched in June 2004, the mis-

sion of the Earth Institute ADVANCE program 

is “to increase the recruitment, retention, and 

advancement of women scientists and engineers 

at Columbia University.” A major focus of this 

ADVANCE program has been on the hiring of 

established women and minority leaders, as 

well as creating an environment that is attrac-

tive to both women and minorities. URI received 

a fi ve-year Institutional Transformation Award 

from the NSF ADVANCE program in September 

2003. Current projects at URI include climate 

assessment, faculty recruitment, faculty de-

velopment, work/family policy initiatives, and 

the development of professional and social 

support networks. 

It is important to note that the ADVANCE pro-

grams are focused almost exclusively on women 

in academia, particularly those in faculty posi-

tions. As will be discussed later in this report, 

this focus diverges from our effort in this regard: 

we are interested in retaining women in physical 
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oceanography in nonacademic as well as aca-

demic positions. Additionally, we are interested 

in directing our retention efforts toward women 

at all stages in their early careers, including the 

graduate and postdoctoral years. 

C. Mentoring Programs at Woods Hole 
Oceanographic Institution 

A formal, institution-wide mentoring program is 

available to all staff and students at Woods Hole 

Oceanographic Institution (WHOI). It is rela-

tively new, having been in existence since 2003. 

Every year, interested participants apply to be 

mentors or “mentees” by fi lling out an applica-

tion form where they list their goals and objec-

tives for their professional advancement. The 

Mentoring Committee then pairs participants 

based on compatible goals. Both mentors and 

mentees receive some basic training on what 

mentoring is (and is not), and how to access ad-

ditional resources. The pairs meet informally for 

a period of six months on a schedule that suits 

both parties, although this can continue for as 

long as the participants agree to meet. The pro-

gram is intended to help employees with any of 

the following:

• Understand and navigate the promotion/ten-

ure process at WHOI 

• Enhance skills and abilities 

• Enhance project management skills (fi nancial 

management, personnel/resource manage-

ment, time management) 

• Improve research project development and 

fund-raising skills (proposal preparation, col-

legial networking, relationship-building with 

program managers) 

• Develop better communications skills (writ-

ing, verbal, presentations) 

• Develop better job search skills (for positions 

within and outside WHOI) 

• Make sound decisions about continuing 

education

Participants evaluate this program every year 

and the feedback is used by the Mentoring 

Committee to improve the program. Some in-

ternal funds are provided by WHOI to support 

the program.

A second, more informal mentoring effort is in 

place in several departments at WHOI, includ-

ing the Department of Physical Oceanography. 

In this case, scientists beginning a tenure-track 

position choose, in consultation with the de-

partment chair, one or two tenured scientists to 

be their offi cial mentor(s). Department chairs fa-

vor this arrangement, especially in the relatively 

large PO department (30–35 scientists), because 

it distributes the responsibility for providing 

professional guidance and advice to the junior 

members of the department among a number 

of the more senior staff. Junior scientists are 

certainly not precluded from consulting with 

other members of the staff; this program simply 

ensures that someone is offi cially available to 

provide guidance and advice. Expectations for 

mentors and mentees are laid out in an inter-

nal handbook entitled, “Navigating the Tenure 

Track: A Handbook for Scientifi c Staff.”

D. Community Mentoring Eff orts 

Several discipline-based scientifi c communities 

have established mentoring networks for women 

during the past several years. Notable among 

these are the CRA Committee on the Status of 

Women in Computing Research (CRA-W), whose 

goal is “to take positive action to increase the 
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number of women participating in computer 

science and engineering research and educa-

tion at all levels.” COACh (Committee on the 

Advancement of Women Chemists) is committed 

to “developing and implementing strategies that 

can have an impact on increasing the number of 

successful women chemists in academia in this 

country.” Casting a wider net is the generally 

well-known MentorNet, an e-mentoring network 

that “addresses the retention and success of 

those in engineering, science, and mathematics, 

particularly but not exclusively women and oth-

er underrepresented groups.” Operational since 

1997, MentorNet facilitates the establishment of 

email-based mentoring relationships with men-

tors from industry and academia. MentorNet 

is sponsored through partnerships, grants, and 

donations. Another email-based mentoring pro-

gram has its roots closer to the fi eld of physical 

oceanography: ESWN (Earth Science Women’s 

Network) operates informally as an email list 

and promotes peer-mentoring among women in 

the earth sciences. 



8

A. Initiation of MPOWIR Eff ort 

Though institutions are increasingly focusing on 

the role of mentoring in the early career stages 

for a young scientist, it is generally recognized 

that a discipline-based community can also fos-

ter success during a scientist’s early career. It is 

members of the community that can most read-

ily advise a junior scientist on a host of issues, 

ranging from funding sources, to collaborative 

work, to research programs. Clearly, this men-

toring has been going on for ages, generally in 

the form of an advisor-advisee relationship or 

in the form of another relationship that arises 

naturally between a junior and senior person. 

While such mentoring supports the careers of 

all young scientists, male or female, the reten-

tion rates suggest that it either occurs less often 

for women than for men, or it is less effective. 

With this in mind, a group of female physical 

oceanographers obtained funding from ONR in 

spring 2004 for the purpose of investigating the 

retention issue of women in the fi eld of physi-

cal oceanography. A steering committee was 

formed in April of 2004:

• Amy Bower, Woods Hole Oceanographic 

Institution

• Victoria Coles, Horn Point Laboratory, 

University of Maryland

• Rana Fine, University of Miami 

• Susan Lozier (chair), Duke University

• Julie McClean, Naval Postgraduate School

• Paola Rizzoli, Massachusetts Institute of 

Technology

• Lynne Talley, Scripps Institution of 

Oceanography, UCSD

• Luanne Thompson, University of Washington

The committee met in May 2004 with represen-

tatives from ONR and NSF to discuss the reten-

tion of women in the fi eld of physical oceanog-

raphy. From those discussions, the committee 

decided to focus its efforts on a community-

based mentoring program. Though cognizant 

of other community-based mentoring programs 

(such as those discussed above), the steering 

committee recognized that the physical ocean-

ography community cannot simply adopt a 

program that has been developed from another 

discipline. A career in oceanography is unique 

in that it often requires sea time; there are few 

industry jobs; the number of geographical loca-

tions where oceanography jobs are available is 

limited; there are a relatively large proportion of 

research positions versus academic positions; 

and the fi eld is relatively small compared with 

computing sciences, mathematics, physics, and 

so forth. Thus, the aim was to design a program 

unique to and designed by the physical ocean-

ography community. To achieve this goal, the 

steering committee decided to obtain input from 

a broad segment of the community by hosting 

a workshop. In August 2004, a proposal was 

submitted to NSF for workshop expenses. The 

proposal was peer reviewed and funds were 

successfully garnered. 

Planning for the workshop began in earnest 

in fall 2004. The committee selected October 

9–12, 2005 as the date and the Airlie Center in 

Warrenton, Virginia, as the venue. The steering 

committee decided that participation should be 

inclusive on a number of fronts. They sought 

representation from the spectrum of workplaces 

for physical oceanographers as well as represen-

tation of the different career stages. Finally, but 

most importantly, the steering community decid-

ed to invite men to participate in this workshop. 

III. Physical Oceanographic Context
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Men have been providing the bulk of mentoring 

in the fi eld for many years and the committee 

believed it was important to have their input as 

well as their buy-in to this endeavor. Such in-

clusion is also a statement that the committee 

believes that the lack of retention for women in 

the fi eld is not a “women’s issue,” but is instead 

a community issue that affects everyone in the 

community and should be addressed by every-

one in the community. Appendix 1 provides a 

list of workshop attendees.

B. MPOWIR Survey 

In order to collect some information for the 

October 2005 workshop, the MPOWIR Steering 

Committee conducted a survey on mentoring. To 

advertise the survey, which was available online 

at www.mpowir.org, notice of its availability 

was given by steering committee members, who 

invited all members (male and female) at their 

home institutions to take the survey and pass 

it along to their physical oceanographic col-

leagues at other institutions. 

Eighty-seven physical oceanographers took the 

survey, of which 56% were female and 44% 

male. Scripps Institution of Oceanography, UW, 

WHOI, URI, and the University of Miami each 

had approximately 6–10 respondents, providing 

the bulk of the responses. However, there was 

representation from institutions with relatively 

fewer physical oceanographers (e.g., University 

of Maine, Florida State University, Lamont-

Doherty Earth Observatory, Princeton), though 

generally only one or two surveys from each of 

these places were received. Additionally, six re-

spondents worked at government labs. In agree-

ment with the national trends noted above, half 

of the graduate students at the respondents’ in-

stitutions were women, yet only 20% of the sci-

entists with PI status were women. Women were 

also disproportionately represented in tenure-

track positions: 49% of the male respondents 

held a tenure-track position, compared to 14% 

of the female respondents. 

The results of the survey show differences be-

tween the mentoring experiences of the men 

and women who took the survey. All of the male 

respondents had male mentors, while only 12% 

of the women had female mentors. Twenty-four 

percent of the women said that the gender of 

the mentor was important to them, while none 

of the men did. In response to a query of when a 

mentor was acquired, a male/female difference 

was noted: though as likely to have a mentor as 

a male in graduate school, a female is less likely 

to acquire a mentor during the postdoctoral 

years. Additionally, fewer women than men, 

proportional to the response ratio, reported that 

they have a mentor in their current position.

Respondents were also asked to select areas for 

which they were mentored and for which they 

would like to be mentored. Responses to those 

queries are shown in Figures 1 and 2. In gen-

eral, men and women reported that they want 

similar outcomes from mentoring (Figure 1). 

There were a few exceptions: Proportionately 

more women than men want advice on juggling 

family and career and more women than men 

want aid with a job hunt. On the other hand, 

proportionately more men reported that they 

wanted mentors to invite them to meetings. 

In describing the mentoring they had received 

(Figure 2), again there was a general agreement, 

yet proportionately more women than men re-

ceived mentoring on the career/family balance, 
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Research guidance

Aide in job hunting and 
job decisions

Involvement in large 
research programs

Aide in writing proposals
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while proportionately more men had mentors 

who wrote proposals with them and who invited 

them into large research programs.

A fi nal part of the survey invited comments on 

how to design a community mentoring effort. 

Input included:

• Have mentor database available to junior sci-

entists 

• Allow for people to mentor in different areas 

• Make sure that mentors are connected to the 

community

• Set up mentoring relationships early 

• Include face-to-face meetings as part of the 

community mentoring

• Establish a practice of getting junior research-

ers involved in big research programs
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With the goal of establishing a community-

based mentoring program, participants as-

sembled in October 2005 for a three-day work-

shop. Prior to arrival, the steering committee 

supplied participants with background reading 

material and links to web pages with pertinent 

information (Appendix 2). The workshop fol-

lowed an agenda (Appendix 3) that was estab-

lished to: (1) gather input from the participants 

that would aid a collective identifi cation of 

the particular needs for mentoring within the 

physical oceanographic community, (2) design 

a mentoring program that would meet those 

needs, (3) set up an implementation strategy 

for the program, and (4) establish metrics for 

measuring the success of the program. These 

workshop components were dealt with via a 

combination of large and small group discus-

sions. Additionally, as the workshop progressed 

and participants identifi ed components of the 

mentoring program, working groups were 

formed that focused on specifi c aspects of the 

program. In the following sections, each of the 

four components of the workshop listed above 

is described. Finally, on the last morning of the 

conference, representatives from funding agen-

cies and professional societies were invited to 

hear a summary of the workshop outcomes and 

to provide feedback on the planned mentoring 

activities. A list of those representatives is given 

in Appendix 4.

During the MPOWIR workshop, participants 

identifi ed a number of issues as relevant to 

women in physical oceanography, but not spe-

cifi cally concerned with mentoring the target 

population of women in physical oceanogra-

phy. Some of these issues had a broader focus, 

such as improving the professional climate for 

all young researchers in the fi eld. Others dealt 

IV. Structure of the MPOWIR Workshop

with spreading the message that mentoring is 

important, or with the collection of information 

on mentoring “best practices.” Yet others were 

concerned with the further investigation of the 

culture of physical oceanography and its impact 

on young researchers. A short summary of these 

issues, which at the workshop were placed in a 

“parking lot,” is given in Appendix 5.
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A. Obstacles and Barriers for Women in 
the Field of Physical Oceanography: 
Inner and Outer Obstacles 

To assess how a mentoring program might help 

a female physical oceanographer achieve a suc-

cessful career in research, participants in the 

MPOWIR workshop identifi ed obstacles or bar-

riers for women in the fi eld of physical oceanog-

raphy. The obstacles were classifi ed according 

to their origin; those that originate from com-

mon female perceptions, expectations, or fears 

(whether conscious or not) were characterized 

as inner obstacles, while those originating from 

external constraints, the present-day academic/

research culture, or sexual discrimination were 

characterized as outer obstacles. Upon discus-

sion, participants recognized that many of these 

may also be obstacles for men in the fi eld.

Many of the inner obstacles common to women 

may be related to a lack of self-confi dence, com-

bined with the need for acceptance. Women fall 

prey to the so-called “Imposter Syndrome”—the 

feeling that, “I am not as smart/clever/good as 

they think I am, and it’s only a matter of time 

before they fi nd out.” Women often describe 

their achievements as a result of luck rather 

than hard work and skill, and while women 

want and need recognition for their work, they 

are reticent to self-promote. In instances where 

recognition has clearly been neglected or over-

looked, even deciding to bring attention to the 

matter may present a signifi cant inner obstacle. 

Feelings of isolation or loneliness are common 

among women, as are feelings of intimidation 

by and perceived aggression from others in the 

fi eld (typically, but not exclusively, men). These 

negative emotions likely fuel women’s need for 

acceptance in a predominantly male fi eld, while 

also creating the perception that in order to 

be accepted they must “adapt” to be like men. 

As a result, professional success is often per-

ceived as an “adapt or die” situation, requiring 

women to employ strategies such as develop-

ing an unnaturally “thick skin” or becoming 

aggressive themselves. 

Expectations for and achievement of success are 

associated with other types of obstacles as well. 

Although an individual’s personal expectations 

may be unrealistically high, there is also a per-

ceived confl ict between achievable gender-based 

expectations (e.g., as a caregiver) and career ex-

pectations. Some women fear having to change 

their values—such as a balanced life between 

career and family—to achieve success. Women 

recognize the need for strategic planning, net-

working, and other aids to advancement, and 

also recognize the barriers they create when not 

making use of these tools. Finally, energy spent 

simply worrying about these things creates a 

barrier itself.

Outer obstacles to women in physical oceanog-

raphy may be loosely classifi ed into three cat-

egories: external constraints that impact career 

decisions, challenges created by the male-domi-

nated culture, and outright sexual discrimination 

or harassment. Examples of external constraints 

include dual-career couple decisions, child- and 

elder-care needs, the asynchronous biological 

and tenure clocks, and an overall infl exibility or 

lack of infrastructure in institutions to accom-

modate these constraints. Time (or lack thereof) 

V. Workshop Input into the Design 
of a Mentoring Program
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is invariably a constraint, which raises the ques-

tion of unrealistic, or perhaps simply unspeci-

fi ed, expectations or metrics of success.

The challenges women face in a historically 

male-dominated culture include gender dif-

ferences in communication and working style. 

Women frequently feel excluded from informal 

planning meetings, often arranged within an 

existing network of male colleagues. These cul-

tural differences are exacerbated, and may even 

include outright hostility or harassment towards 

women, in the sea-going environment. Finally, 

perhaps as a cumulative result of the barriers 

and obstacles described above, women fi nd the 

lack of senior women role models to be a signifi -

cant barrier as well.

B. How Mentoring Can Help to Remove 
the Obstacles

Workshop participants identifi ed a number of 

ways in which mentoring can help remove ob-

stacles and barriers to the advancement of wom-

en in physical oceanography. Foremost, mentors 

are role models who demonstrate through their 

actions and shared experience how to achieve 

a successful, stable career. Young women can 

then fashion their own path, using the examples 

of their mentors. Having a variety of role models 

(for example, with and without families, from 

senior and junior career levels, from academic 

and technical backgrounds, and from both male 

and female perspectives) is critical, because 

there is no one clear path to a successful career 

in physical oceanography. 

Mentors are also interactive reservoirs of knowl-

edge with information on potential strategies 

for overcoming obstacles common to women in 

physical oceanography, such as handling dual 

careers for couples, planning for career and 

family (e.g., managing the tenure clock at aca-

demic institutions), dealing with criticism, and 

navigating an intimidating, male-dominated in-

stitutional network. The advice of a mentor can 

help young women make an accurate, realistic 

assessment of their strengths and weaknesses, 

help young women physical oceanographers 

understand the expectations placed on them 

by their colleagues and institutions, and help 

develop the community-wide idea of what 

constitutes success.

Mentors are very importantly advocates for 

young women. Mentors can actively push their 

charges to write proposals, give talks, attend 

workshops, and generally take risks a young 

woman might not normally pursue and that are 

likely to provide long-term benefi ts. Mentors can 

help address sexism and blatant discrimination 

in the workplace. Mentors can also lobby their 

institutions to develop policies and infrastruc-

ture that create a more supportive and reward-

ing work environment for women, and increase 

the overall community awareness of the issues 

and obstacles facing young women physical 

oceanographers.

Finally, mentors are a key source of support and 

encouragement for young women trying to rise 

through an unfamiliar and potentially unwel-

coming system. Mentors can help women feel 

accepted, develop their self- confi dence, and 

instill in them a healthy assertiveness and com-

fortable level of self-promotion. As mentioned 

before, mentors can encourage young women 

to take risks or attempt particularly diffi cult, but 

highly rewarding assignments. And, mentors 
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can also help women to fi nd a balance between 

what is rewarded and what is enjoyable in 

their careers. 

Mentors can help young women overcome ob-

stacles to their physical oceanographic careers 

by being role models, providing important infor-

mation, advocating for critical needs, and giving 

support and encouragement. The ideal outcome 

of successful mentoring will be a fundamen-

tal change in the culture of the oceanographic 

research community, where there is a greater 

awareness of obstacles facing women and an in-

crease in the availability of resources for women 

to surmount these obstacles. Ultimately, we will 

achieve a working environment that is conducive 

to both men’s and women’s careers.

C. Identifi ed Goals for a Community-
Based Mentoring Program

Having identifi ed how mentoring can help young 

women with both inner and outer obstacles, 

workshop participants established fi ve main 

goals for an effective community-based mentor-

ing program: (1) The program should provide 

continuity of mentoring from a young woman’s 

graduate career, through her postdoctoral years 

to the fi rst years of her permanent job. (2) The 

program should establish a collective respon-

sibility within the physical oceanography com-

munity for the mentoring of junior women in the 

fi eld. Rather than assigning a mentor for each 

young woman, the aim is to collectively mentor 

the young women in the fi eld. (3) The program 

should provide a variety of mentoring resources 

and mentors on a variety of issues. (4) The pro-

gram should cast a wide net to avoid exclusive-

ness. (5) Involvement in this mentoring program 

should be open to those who self-identify as 

a physical oceanographer. Each of these goals 

is intended to make mentoring opportunities 

universally available and of higher quality by 

expanding the reach of mentoring opportunities 

beyond individual home institutions. 
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Based on the goals of the mentoring program 

established at the workshop, participants de-

signed a mentoring program for the physical 

oceanographic community. Three key compo-

nents for the mentoring program emerged, each 

discussed in detail below.

A. MPOWIR Internet-Based Mentoring 

MPOWIR workshop participants identifi ed 

avenues for using the Internet’s broad reach 

and dynamic character to distribute mentor-

ing-related information and enhance access to 

mentoring opportunities for early-career sci-

entists throughout the community. Motivated 

by the interrelated goals of building mentoring 

resources for women in physical oceanography 

and providing resources and encouragement for 

potential mentors, Internet-based mentoring ob-

jectives include:

• Heighten community awareness of issues that 

impact retention

• Ease early-career scientist’s access to poten-

tial mentors

• Provide resources for individuals seeking to 

undertake mentoring relationships

• Enhance access to mentors and support re-

sources at smaller and non-traditional insti-

tutions

• Build and support a community concerned 

with the issues facing early-career scientists

• Establish a long-lived, dynamic resource that 

evolves in response to changing needs

Community awareness and individual access 

issues contribute to many of the retention ob-

stacles identifi ed at the MPOWIR workshop. To 

promote a broad change in perspective, informa-

tion concerning the obstacles facing early-career 

researchers, retention issues surrounding female 

scientists, and the potential impact of mentor-

ing must be placed before the community in a 

wide variety of forums. Internet-based resources 

can provide a critical component of this effort, 

addressing a broad audience, facilitating active 

discussion and community participation, and 

disseminating a wide range of materials. For re-

searchers at smaller institutions, enhanced infor-

mation exchange afforded by network connectiv-

ity has provided access to colleagues, collabora-

tions, and an array of resources previously avail-

able only within larger organizations. Informal 

interactions with colleagues often provide critical 

advice and can develop into either collaborative 

or mentoring relationships. A wide-reaching, 

active online community will bridge geographic 

separations by offering a venue for lively discus-

sion and providing a forum for individuals from 

diverse institutions to interact and build both 

peer and mentoring relationships.

Relevance and longevity of the MPOWIR 

Internet-based efforts will rest on direct com-

munity involvement. By emphasizing dynamic, 

user-generated content and fostering active ex-

changes, Internet-based resources will serve as 

a focus for scientists concerned with retention 

and other early-career issues. Network-based 

content offers steady accumulation of material 

and information persistence, becoming increas-

ingly valuable over time and offering opportuni-

ties for data mining. Direct community involve-

ment will ensure that Internet-based resources 

evolve rapidly in response to changing needs.

Discussions within a working group defi ned 

a four-element system for delivering Internet-

based mentoring:

VI. Proposed Mentoring Program
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1. Web-based resource library

2. List servers for topical information exchange

3. Mentor support site, including searchable 

database

4. Interactive community forum

Working-group participants spanned a range of 

career stages, from postdoctoral researchers to 

senior scientists, and thus a range of familiar-

ity and comfort with Internet-based resources. 

Although all were facile with standard web ac-

cess and document download, several were 

unfamiliar with the dynamic databases, online 

forums, and email lists, which will form the 

centerpiece of the MPOWIR site. Because these 

Internet-based efforts require broad community 

involvement to succeed, care must be taken to 

engineer clear, easy-to-use interfaces and to 

provide appropriate instructions and training.

The simplest, and probably fi rst implemented, 

element of the MPOWIR Internet-based system 

will be a set of web pages offering an online 

resource library. Materials will include reports, 

retention data, and linked references to relevant 

resources (e.g., studies, reports, policy docu-

ments, websites). An MPOWIR steering commit-

tee will identify resources and post them to the 

site. This group might also produce synthetic 

material, such as lists of frequently asked ques-

tions (FAQs) and calendars of upcoming events. 

Effort will also be invested in concentrating re-

sources that might aid early-career scientists, 

including announcements for fellowship oppor-

tunities, funding calls, and job postings.

As a fi rst step toward community-building, 

MPOWIR list servers will provide an easy meth-

od for communicating with individuals inter-

ested in early-career and retention issues. List 

sign-up will be conducted through a web-based 

interface, with the capability for researchers to 

enroll interested colleagues. Membership will 

be open, but lists will be moderated. In addition 

to a general broadcast list, other topical groups 

will be established in response to community 

needs. The various lists will provide a vehicle 

for enhancing awareness of retention issues, 

notifying the community about events and op-

portunities and initiating discussions that may 

remain within the lists or eventually migrate to 

other venues.

To help address mentor access issues, MPOWIR 

will strive to build an accessible online mentor 

community. Resources will be available to assist 

individuals who are willing to serve as mentors. 

As part of this endeavor, mentors will be able to 

upload into an online database information de-

tailing their backgrounds and areas of expertise. 

Specifi ed expertise might extend well beyond 

scientifi c interests to include negotiating the 

tenure track, successfully pursuing soft-money 

science, or dealing with dual-career relation-

ships. This searchable database will be offered 

to early-career scientists to help them identify 

potential local mentors, to seek people capable 

of answering specifi c questions, or to seek men-

toring from individuals outside their immediate 

surroundings. MPOWIR participants acknowl-

edged that mentoring relationships can take 

many forms, and that multiple mentors might be 

needed to provide support over a broad range 

of issues. Effective mentoring often grows from 

highly personalized interactions that develop 

though direct contact. The online mentoring 

database will make it easier for early-career 

researchers to seek advice, facilitating initial 

contacts that might evolve into more general 

mentoring relationships. The database will also 
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provide a support network for mentors, who can 

tap community knowledge to enhance their abil-

ity to support their mentees.

A web-based forum will provide the core of 

MPOWIR’s Internet-based community and in-

formation exchange. These highly interactive, 

user-driven sites have been used to promote 

lively discussion, exchange information, and 

build community for a wide range of endeav-

ors. Discussions, to which users post a series 

of questions, responses, and comments, lie at 

the heart of online forums. The MPOWIR forum 

will support an arbitrary number of threaded 

discussions, organized such that users can eas-

ily browse and post to ongoing threads, search 

past discussions for specifi c content, or initiate 

new threads. The forum will be moderated and 

require that users register prior to posting mate-

rial. Anonymous posting will be supported for 

registered users to facilitate participation in dif-

fi cult discussions and the asking of potentially 

awkward questions. Given effective implementa-

tion and enthusiastic community participation, 

the MPOWIR forum could offer a powerful tool 

to unite the community, promote discussion 

and debate, distribute information, and share 

experience. Because the forum archives threads 

in a searchable form, the resulting database 

grows increasingly valuable over time. The col-

lected threads can be mined for purposes such 

as gauging the community’s primary concerns 

or surveying the issues troubling early-career 

scientists. Forum moderators will sometimes 

synthesize crosscutting themes that recur in 

multiple threads, using patterns of informa-

tion fl owing though the community to identify 

important issues. The dynamic and user-driven 

nature of web-based forums make them particu-

larly responsive to changing community needs. 

The MPOWIR forum should readily adapt to the 

ever-evolving challenges facing community edu-

cation, retention, and mentoring efforts.

MPOWIR Internet-based mentoring resources 

will rely on careful interface design, profes-

sional execution, and ongoing maintenance to 

attract and retain the high level of community 

activity needed for success. Skilled designers 

and software engineers should be enlisted to 

help defi ne structure and undertake technical 

implementation. The magnitude of design and 

implementation tasks is often underestimated. 

Proper investment of attention and resources at 

this early stage can enhance the impact of the 

resulting tools and ease the task of long-term 

maintenance. 

B. AGU Socials on Mentoring 

The primary objective of the MPOWIR AGU 

Socials on Mentoring is to facilitate connections 

between junior and senior scientists in physi-

cal oceanography. The AGU socials will allow 

young scientists to network beyond the reach 

of their own institutions and introduce them 

to scientists at a broad range of career stages. 

Additionally, these planned socials are intended 

to facilitate the development of peer-mentoring 

networks that have been shown to be particu-

larly effective for junior scientists. 

A second objective of the MPOWIR AGU Socials 

on Mentoring is to enhance the sense of com-

munity within physical oceanography. Opening 

lines of communication among scientists at 

various institutions and career stages will al-

low individuals to better optimize career-related 

decision-making, increasing the likelihood that 

these individuals will succeed professionally. 
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This increased dialogue is particularly impor-

tant for young women scientists who perceive a 

broader range of early career stresses than their 

male counterparts, due largely to the challenges 

of balancing career and family. 

A fi nal objective of the MPOWIR AGU Socials on 

Mentoring is to provide concrete advice about 

participating in mentoring relationships and 

about career development to both mentors and 

mentees. Although many individuals say they 

understand the value of mentoring, studies have 

shown that both mentors and mentees often 

lack the concrete skills needed to develop and 

maintain an effective mentoring relationship. An 

important element of the MPOWIR AGU Socials 

on Mentoring is to bring in experts who can 

provide this concrete advice.

The MPOWIR Steering Committee plans to 

sponsor Socials on Mentoring at all AGU Ocean 

Sciences meetings (the fi rst was held in February 

2006) and at alternate-year AGU fall meetings 

(starting in December 2006). The existing forum 

provided by these national meetings will allow 

the socials to reach a broad and diverse group of 

the target audience. Because many scientists at-

tend national AGU meetings for other purposes, 

these socials will reach their desired audience at 

relatively low additional cost. The dependable 

schedule offered by these meetings will, over 

time, allow the physical oceanography com-

munity to count on the availability of this social 

networking resource, an important consideration 

for junior women scientists who are in the early 

stages of their careers, and for the mentors and 

potential mentors of these young scientists. 

The format of the socials may vary from year 

to year, but each will include an evening pro-

gram, divided between a content presentation 

to deliver useful and usable information and an 

open social component to facilitate networking 

among participants. In some years, the content 

element of the social may include a keynote 

speaker or a panel discussion. Sample topics 

might include “Dual-Career Couples,” “Job-

Hunting Strategies,” and “Jump Starting Your 

Career in Physical Oceanography.” In other 

years, socials may take the form of rotating 

topical discussions at tables that mix scientists 

at various career stages. Sample topics for these 

discussion might include, “How to Form and 

Foster Research Collaborations,” “Overcoming 

Career Obstacles,” and “How to be Involved in a 

Mentoring Relationship.” In some years, sepa-

rate content programs would be offered for ju-

nior and senior scientists, who would then mix 

during the social part of the program. For exam-

ple, a program on “How to Find and Work with 

a Mentor” might be offered to junior scientists, 

while senior scientists participate in a parallel 

program on “Effective Mentoring Strategies” or 

“Retaining Women in Physical Oceanography.” 

Socials will be advertised in the AGU Meeting 

Program, by email, and on the MPOWIR web-

site. Effectiveness of the individual programs will 

be assessed from participant surveys collected 

at the end of the program and from follow-up 

emails. Demographic information about partici-

pants and suggestions for future content areas 

will also be solicited as part of this feedback. 

Although these socials will specifi cally target the 

fi eld of physical oceanography, a similar format 

could be adopted within other branches of AGU, 

or in other scientifi c fi elds. As the MPOWIR 
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steering committee gains experience with con-

vening AGU socials, we expect to serve as a 

resource for other organizations that wish to 

implement a similar forum for their own fi eld. 

C. Pattullo Conference 

To facilitate the collective mentoring aspect 

of MPOWIR and to provide continuity in the 

mentoring young women receive from the com-

munity, workshop participants decided that a 

key element of a mentoring program would be a 

conference dedicated to the mentoring of junior 

women in the fi eld. Bob Beardsley and Susan 

Lozier suggested naming the conference the 

“Pattullo Conference” in recognition and honor 

of June Pattullo. In 1957, June Grace Pattullo 

was the fi rst woman to receive a Ph.D. in physi-

cal oceanography from the Scripps Institution of 

Oceanography, and she is believed to be the fi rst 

to receive such a degree in the United States. 

Pattullo Conference Goals. This conference is 

intended to help junior women make connec-

tions and gain community support by bringing 

them together with potential mentors. Physical 

oceanography is a small and relatively far-fl ung 

community; many women have no female col-

leagues in their home institutions that can 

act as mentors or role models. Meeting other 

junior women in the fi eld and obtaining peer 

to peer support is also important. The confer-

ence should help build the confi dence of junior 

women so that they are comfortable promoting 

themselves and their work to senior people in 

the fi eld. Scientifi c presentations will facilitate 

networking, identifying mentors with similar 

interests, and establishing common ground with 

peers. Mentoring activities will play a key role 

at the conference so that junior women can ob-

tain advice and encouragement, hear about the 

experiences of senior scientists and peers, and 

share their own experiences. More concrete ad-

vice concerning, for example, strategies for suc-

cess, funding opportunities, and balancing work 

and family obligations, should also be available. 

Finally, it is important to expose the senior 

scientists to the culture and concerns of junior 

women, and for them to be supportive and open 

to their needs. 

Participants. Junior Women: Inclusive of all ju-

nior female physical oceanographers at U.S. 

establishments, including universities, govern-

ment labs, and research institutions. Here junior 

is defi ned as being within one year of obtaining 

a Ph.D. and up to two years after obtaining a PI 

position. Therefore, women will have a chance 

to attend the conference during the critical 

periods in their career when they are making 

the transition between graduate school and a 

postdoctoral position and, perhaps even more 

critically, between a postdoctoral and perma-

nent position. Senior Scientists: Ten to fi fteen 

senior physical oceanographers, both men and 

women, will be invited to the conference by the 

conference committee. Here senior is defi ned 

as scientists with permanent positions, includ-

ing research, faculty, and government positions. 

These senior scientists should have a variety 

of backgrounds in terms of scientifi c expertise, 

family, dual-career, size of department, length of 

career, and country of origin. 

Location and Duration. A secluded location, 

where meals and activities are held commu-

nally, will promote interactions leading to net-

working and mentoring. The conference will be 
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held during the summer over the course of three 

or four days, depending on the number of junior 

women attending.

Format. Each junior scientist will present a 

15–20 minute science talk. Talks will be split 

into approximately 90-minute sessions, with 

round-table discussions in between. These dis-

cussions will take place in smaller groups and 

cover issues, such as balancing work and family, 

strategies for funding, proposal writing, alterna-

tive career paths, and self-promotion. A poster 

session is planned for a couple of hours each 

evening following dinner, where senior scientists 

present posters outlining their career paths, 

past projects, and current research interests. 

The goal of this poster session is to facilitate the 

sharing of career experiences and to help junior 

scientists fi nd mentors with similar backgrounds 

and/or research interests. It is noted that ju-

nior scientists may require different mentors for 

scientifi c advice versus career advice. It is also 

suggested that the conference agenda include 

planned outdoor activities to encourage social-

ization and networking. Finally, senior scientists 

will meet each day and discuss the impact of the 

various conference activities in order to assess 

their success and plan improvements or differ-

ent approaches for the future. Also, loose ends, 

such as neglected issues or junior scientists who 

are not comfortable or have specifi c needs, can 

be discussed and actions taken.
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To implement the program outlined above, 

workshop participants focused considerable 

energy in establishing oversight responsibil-

ity, recruitment strategies, data collection, and 

metrics for success and funding needs. Each of 

these elements is discussed in this section.

A. MPOWIR Steering Committee and 
Responsibilities

An MPOWIR Steering Committee is an essen-

tial component of the mentoring program. The 

general MPOWIR goal of promoting retention 

of women and minorities in the fi eld should be 

refl ected in the diversity of the committee com-

position. We envision a committee composed 

of ten members, including six women and four 

men, who are representative of a broad spec-

trum of work and family conditions. In particu-

lar, the committee members should belong to 

institutions differing in size, location, and type 

(academic/research/government laboratories), 

and be representative of different family situ-

ations. The term duration for each committee 

member should be three years, staggered, ex-

cept for the lead PI and co-PI. The committee 

will meet face-to-face once per year. Conference 

calls, web-based communications, and ad-

ditional meetings during national conferences 

will also be arranged, as needed. Because the 

primary committee responsibility is to oversee 

the implementation of the three tasks described 

above, the committee will include two members 

(a primary and a backup) as liaisons for each of 

the three tasks.

Additional committee responsibilities will in-

clude the preparation of annual assessments 

and reports and their dissemination to funding 

agencies, to the physical oceanography com-

munity, and to other institutions and organi-

zations interested in the MPOWIR initiative. 

In particular, it is very important to reach the 

broader community at a department and/or 

institutional level, as some of the issues faced 

by young women in the fi eld may arise from the 

overall “culture” of a given institution, which 

may be unsupportive, or perceived as unsup-

portive. The long-term goal is to promote a 

cultural change within institutions, leading to 

work environments where women feel accepted 

and supported. One specifi c proposed activity 

is to make a presentation at the Consortium for 

Oceanographic Research and Education (CORE) 

bi-annual Graduate Education Retreat. Finally, 

the committee can consider and start new ini-

tiatives, and plan for the long-term continuation 

of the program. A transition phase needs to take 

place, in which the present steering commit-

tee completes some of the necessary immediate 

tasks, including the preparation of a proposal to 

ensure future funding needed for the continua-

tion of the program. The existing committee will 

also appoint new members to evolve to the new 

committee structure. 

B. Identifying and Recruiting Mentors 
and Mentees

Identifying and engaging mentors and mentees 

require a combination of broad entrainment 

and targeted recruitment. The fi rst step is a se-

ries of general announcements advertising the 

MPOWIR organization. Letters will be sent to 

department heads at all domestic oceanography 

and related departments asking them to pass 

along information to their department members 

and encourage participation, especially among 

female junior scientists. 

VII. Implementation
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For mentees, we will follow a broad recruitment 

approach to inform all early-career female sci-

entists of activities of potential interest to them. 

MPOWIR events will be advertised to potential 

mentees in a variety of forums, including the 

website/listserv, announcements at scientifi c 

meetings, and advertising in EOS, Oceanography 

magazine, and other appropriate publications. 

At the same time, we will follow a more active 

“no woman left behind” policy to identify all 

young women in these crucial academic years at 

U.S. institutions and make sure they are aware 

of the opportunities and resources available to 

them through MPOWIR. 

Recruitment of good mentors will follow a multi-

pronged approach, consistent with the differ-

ent roles mentors will play. For most MPOWIR 

activities (e.g., AGU socials, website interac-

tion), we seek the participation of all interested 

mid-career to senior scientists. Recruitment 

will be through the same methods as described 

above for mentees. For the Pattullo Conference, 

especially the inaugural event, we seek a more 

carefully crafted group of both male and fe-

male mentors that have shown historic interest 

and talent for working with younger scientists. 

Mentors who attend the conference should in-

clude a representative cross section of scientists 

of various research fi elds, degrees of senior-

ity, family situations, and institutional types. 

Invitations to attend the Pattullo Conference will 

be issued by the MPOWIR Steering Committee.  

C. Statistics, Metrics, and Tracking

From workshop discussions, there emerged a 

clear need to establish a database of physical 

oceanographers that would contain data de-

scribing the career history of individuals. The 

principal uses of the database would be to:

1. Refi ne and better establish the statistics of 

current issues

2. Provide sound statistics for future issues and 

analysis

3. Quantitatively assess and track the impact of 

MPOWIR activities

For the database to be useful for all three of 

these tasks, it would need to be both actively 

maintained and fi lled in historically. The nature 

of the data can be categorized in two types: 

personal and public. Public data are information 

that can be obtained by data mining publicly 

available resources. For example, publications, 

grants, and (non-commercial) appointments are 

generally available publicly, though not neces-

sarily available via databases. Personal data 

would include information that is not readily 

available to the public or community, such as 

family situation (size), use of family leave, po-

sitions applied for, grant success, salary, and 

committee invitations. It is clear that obtaining 

personal data will require both the permission 

of individuals and their participation in provid-

ing the data. It is likely that legal advice will be 

needed and policies researched for the inclusion 

and use of such personal data. The collection 

and use of public data may also require the es-

tablishment of privacy policies because the data 

will be individual based. An obvious privacy 

policy would be to not give out any named indi-

vidual data for any reason, even if the data were 

publicly available elsewhere.

Target Pool

The U.S. physical oceanography research 

and educational community is usefully de-

fi ned as comprised of those individuals who at 

sometime in their career have met one of the 

following criteria:
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1. Graduated from a U.S. institution (either 

Masters or Ph.D.)

2. Held a post-doctoral position or research as-

sistant position at a U.S. institution

3. Held a principal-investigator position at a 

U.S. institution

These criteria are designed to include individu-

als who may have left or joined the U.S. system 

during their careers.

Data Sources

Many institutions and organizations already 

maintain databases on individuals and their ca-

reers. For example, educational institutions are 

known to actively maintain their own databases 

of graduates, which contain such information as 

current employment and address. Professional 

societies, such as AGU and the American 

Meteorological Society (AMS) also have data-

bases of their members and their availability 

and utility to MPOWIR needs to be explored. To 

obtain comprehensive individual data, however, 

the most reliable source will be the individuals 

themselves. Active surveying of individuals is 

likely to be a necessary activity and will prob-

ably require signifi cant resources. Survey data 

would be both quantitative and descriptive. 

Because the science of surveying is complex, it 

is recommended that professional consultants be 

involved in the design and analysis of surveys. 

Metrics for MPOWIR Activities

1. Metrics for the MPOWIR Internet-Based 

Mentoring Program

 The MPOWIR Internet-Based Mentoring 

Program inherently contains natural mea-

sures for use as metrics. For instance, web 

servers can easily log hits on pages, re-visits, 

volume of downloaded content, and other 

such quantities, all as a function of time. List-

servers can similarly log email activity, sub-

scription rates, release rates, and volume of 

traffi c. A measure of success for web presence 

would be growth of such measures. We also 

suggest measuring, as a function of time, the 

volume and age of materials (e.g., self-help 

brochures, awareness presentations) made 

available as a resource; stagnation in the ma-

terials would indicate inactivity.

2. Metrics for MPOWIR Meetings and Workshops

 The success of MPOWIR meetings and work-

shops (e.g., the Pattullo Conference and the 

AGU Socials on Mentoring) can, in part, be 

measured by attendance. This measure can 

be augmented with estimates of the fraction 

of the community reached, the relative frac-

tions of re-attendance and new attendance. 

The impact of a workshop, meeting, or semi-

nar on an individual will be hard to gauge; 

anecdotal indications do not necessarily fi t 

the statistical measures. However, the career 

statistics of the fraction of the community 

who have attended MPOWIR activities could 

be compared to the career statistics of those 

who have not.

3. Statistics for the Mentoring Program as a 

Whole

 A direct and short-term measure of success 

for the mentoring program will be to see if 

the self-reported perception of access to 

good mentors changes for the community as 

a whole. Ultimately, the goal of the MPOWIR 

programs is to improve the retention of wom-

en in physical oceanography. Such retention 

can only ultimately be monitored through 

analysis of the community with thorough 

statistics collected over time. Examples of 

quantities where we need to see improvement 

and that could be easily tracked with the da-
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tabase include the continuation rates from 

graduation to post-doc and from post-doc to 

principal investigator, and the percentage of 

women in leadership roles (principal investi-

gators, department chairs, and participation 

on committees).

D. Funding for MPOWIR Eff orts 

Various planned MPOWIR activities require 

funding:

• Pattullo Conferences

• AGU Socials on Mentoring 

• Internet-Based Mentoring 

• Tracking and statistics of physical oceanogra-

phy graduates and scientists

• Steering committee logistical and administra-

tive support

A basic cost analysis is described for each ele-

ment in this section. This analysis is quite pre-

liminary and meant to be only a starting point 

for a future proposal to the sponsoring agencies. 

Pending the actual details of any future proposed 

effort, these estimates may change considerably.

Pattullo Conferences are a key aspect of the 

MPOWIR outreach effort. These conferences 

are envisioned to be in the spirit of a Gordon 

Research Conference, with a relatively small 

number of attendees at an inclusive location to 

foster personal interactions. To provide a basis 

for cost estimation, workshop participants con-

sidered a conference for 50–75 people. Facility 

and catering costs are the dominant expense 

associated with the conference. It is anticipated 

that travel costs will be provided to the mentees 

involved in the program. Based on discussion 

with people who have run similar meetings for 

members of the oceanographic community, it is 

estimated that $100K per conference event is a 

reasonable cost. 

As a balance to the Pattullo Conferences, a more 

open opportunity for MPOWIR outreach is pos-

sible through the AGU annual meetings. In par-

ticular, a mentoring social has been proposed 

as an annual event, to coincide with either the 

AGU fall meeting, or the AGU/ASLO/TOS Ocean 

Sciences meeting. These socials are anticipated 

to involve roughly 100 attendees. Costs for re-

serving a room and catering, as well as an hon-

orarium for an invited speaker, are estimated at 

$2-3K per event. 

Another anticipated component of the MPOWIR 

effort involves the tracking of graduate students 

and scientists in the physical oceanography dis-

ciplines. This exercise will be facilitated though 

direct effort of the oceanographic community 

(e.g., the tracking efforts of the education offi ces 

of various graduate programs). However, for a 

serious and sustained tracking effort, profes-

sional contract services will be needed. The cost 

estimate for this is uncertain, as it would depend 

of the specifi c level of service required. It is sug-

gested, however, that funds be suffi cient to cover 

the initial development of a database and an as-

sociated tracking effort over three to fi ve years.

Two additional activities will require support 

for a sustained MPOWIR effort: the MPOWIR 

website and the ongoing efforts of the steering 

committee. The website will have an initial cost 

associated with contracting professional ser-

vices, followed by modest maintenance costs as 

the program evolves. In addition to the website, 

the administration of all MPOWIR related efforts 

will require the attention of a dedicated steering 

committee. Their activities include occasional 

meetings and travel, along with modest admin-

istrative support costs.
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The next phase of this community effort will be 

to secure funds for the three main initiatives. 

It is envisioned that the deans of the oceano-

graphic institutions and university programs will 

be asked to fund the AGU events, while funding 

for the Pattullo Conference and the Internet-

Based Mentoring Program will be sought 

through the government agencies. It is planned 

to contact several professional societies (AGU, 

The Oceanography Society, Marine Technology 

Society, and AMS) to ask for their help in adver-

tising this effort and for co-sponsorship of the 

AGU activities. 

To pursue these initiatives, subcommittees 

have already been formed, whose member-

ship is comprised of workshop participants. 

Communication among the workshop partici-

pants will be facilitated via a newsletter that 

summarizes MPOWIR events.

VIII. Next Steps 
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  1. Alistair Adcroft (NOAA/GFDL, Princeton University)

  2. Lisa Beal (University of Miami)

  3. Robert Beardsley (Woods Hole Oceanographic Institution)

  4. Amy Bower (Woods Hole Oceanographic Institution)

  5. Deirdre Byrne (University of Maine)

  6. Antonietta Capotondi (National Oceanic and Atmospheric Administration) 

  7. Paola Cessi (Scripps Institution of Oceanography)

  8. Victoria Coles (University of Maryland) 

  9. Agatha DeBoer (NOAA/GFDL, Princeton University)

  10. Kathleen Donohue (University of Rhode Island)

  11. Rana Fine (University of Miami)

  12. Silvia Garzoli (AOML/NOAA)

  13. Weiqing Han (University of Colorado) 

  14. David L. Hebert (University of Rhode Island)

  15. Kathryn Kelly (Applied Physics Laboratory/University of Washington)

  16. Kara Lavender (Sea Education Association)

  17. Craig M. Lee (Applied Physics Laboratory/University of Washington)

  18. Steven Lentz (Woods Hole Oceanographic Institution)

  19. Susan Lozier (Duke University)

  20. Jennifer MacKinnon (Scripps Institution of Oceanography) 

  21. Mathew Maltrud (Los Alamos National Laboratory)

  22. Julie McClean (Scripps Institution of Oceanography)

  23. Jeffrey Paduan (Naval Postgraduate School)

  24. Ruth Preller (Naval Research Laboratory)

  25. Kipp Shearman (Oregon State University)

  26. Louis St. Laurent (Florida State University)

  27. Fiammetta Straneo (Woods Hole Oceanographic Institution)

  28. LuAnne Thompson (University of Washington)

  29. Donna Witter (Kent State University)

Appendix 1: MPOWIR Workshop Attendees
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1. The 2004 National Science Foundation report 

on Women, Minorities and Persons with Disabilities 

in Science and Engineering is available at: http://

www.nsf.gov/statistics/wmpd

2. The Government Accountability Offi ce (GAO) 

released a report in July 2004 regarding fed-

eral agency compliance with Title IX. Congress 

asked the GAO to assess compliance with Title 

IX in regards to mathematics, engineering, and 

science. This report can be found at: http://

www.gao.gov/new.items/d04639.pdf

3. The National Science Foundation is sponsor-

ing a National Research Council study on Gender 

Differences in Careers of Science, Engineering, 

and Mathematics Faculty. The Council’s work 

is underway, so a fi nal report is not available, 

but more on this effort can be found at: http://

www7.nationalacademies.org/cwse/Gender_ 

differences.html

4. You have been sent the main body of the re-

port, National Analysis of Diversity in Science and 

Engineering Faculties in Research Universities, but 

further information on this report, including its 

data and data sources, can be found at: Nelson, 

D.J. 2002. The Nelson Diversity Survey. Norman, 

OK; http://cheminfo.chem.ou.edu/  

faculty/djn/diversity/top50.html.

5. Some relevant studies on gender bias include:

a. Trix. F., and C. Psenka. 2003. Exploring the 

color of glass: Letters of recommendation for 

female and male medical faculty, Discourse and 

Society 14:191–220.

Appendix 2: MPOWIR Workshop References

b. Wennerås, C. and A. Wold. 1997. Nepotism 

and sexism in peer-review. Nature, 387:341–343.

c. Watson, D., A.C. Anderson and J. Hjorth. 

2005. Mysterious disappearance of female in-

vestigators. Nature 436:174.

6. Academe Online has a whole issue (November/

December 2004) on balancing faculty careers 

and family work: http://www.aaup.org/  

publications/Academe/2004/04nd/04ndtoc.htm

7. A February 12, 2005 Boston Globe article, 

Women and science: The real issue, by John 

Hennessey, Susan Hockfi eld, and Shirley 

Tilghman was written in response to the well-

publicized comments of Laurence Summers, 

President of Harvard University, last winter. The 

Boston Globe article can be found at: http://

www.boston.com/news/globe/editorial_  

opinion/oped/articles/2005/02/12/women_

and_science_the_real_issue/

8. You can listen to an audiotape (~ 10 min-

utes) on Women in Science from the 9/26/2005 

edition of Science Friday on National Public 

Radio: http://www.sciencefriday.com/  

pages/2005/Aug/hour2_082605.html

9. A popular tradebook on the subject of women 

and careers is: Why So Slow? The Advancement of 

Women, by Virginia Valian, MIT Press, 1998.

Prior to the workshop, the steering committee supplied participants with background reading mate-

rial and links to web pages with pertinent information.
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MPOWIR: Mentoring Physical Oceanography Women to Increase Retention
Workshop Sponsored by the National Science Foundation and the Offi ce of Naval Research 

Held at the Airlie Center, Warrenton, Virginia, October 9–12, 2005

Sunday Evening: October 9th

 5:30  Reception in the Jefferson Room, Sponsored by the Nicholas School of the Environment 
and Earth Sciences, Duke University 

  Welcome: Susan Lozier, Duke University 

 6:30  Dinner

 7:30  Opening remarks in the Meadow Room: Susan Lozier, Duke University 

  Introductory remarks: 
 1. Terri Paluszkiewicz, Physical Oceanography Program, ONR 
 2. Eric Itsweire, Physical Oceanography Program, NSF 
 3. Rana Fine, University of Miami 
 4. Victoria Coles, University of Maryland 

 8:00  Overview of workshop: Merlin Walberg, Meeting facilitator 

 8:15  Small group activity: 
 1. Personal anecdotes that highlight the value of mentoring
 2. Challenges and responsibilities for workshop participants

 9:15 Large group summary: Merlin Walberg 

 9:30  Close

Monday: October 10th

 7:30–8:30 Breakfast 

 8:30  Refl ections on Sunday evening discussion: Merlin Walberg

 9:00  Guidelines and goals for workshop: Merlin Walberg 

 9:15  National context: Small group discussions of National Analysis of Diversity in Science and 
Engineering Faculties in Research Universities 

 9:40  Physical oceanography context:
 1. MPOWIR survey results: LuAnne Thompson, U. of Washington
 2. Funding statistics: Julie McClean, Scripps Inst. of Oceanography 

  Past and ongoing efforts at the institutional level:
 1. The MIT report: Paola Rizzoli, MIT
 2. Mentoring at home institutions: Amy Bower, WHOI
 3. The ADVANCE program: LuAnne Thompson, U. Washington 

 10:30  Coffee break

 11:00 Small group discussions: What are the obstacles and barriers for women in the fi eld of 
physical oceanography? 

Appendix 3: MPOWIR Workshop Agenda
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 12:00 Debrief in large group:
 1. Which of these obstacles can be addressed by a mentoring program? 
 2. Ideal outcomes for a community-based mentoring program

 1:00  Lunch 

 2:00  Cultural biases: Merlin Walberg and Susan Lozier

 3:00 Small group discussions: Design of ideal mentoring program 

 5:00  Break

 5:30  Presentation and discussion of proposed mentoring programs 

 6:30 Break

 7:30  Dinner 

Tuesday: October 11th

 7:30-8:30  Breakfast

 8:30 Refl ections/Open discussion

 9:00  Proposal of a mentoring program: Steering Committee

 9:30 Designing the mentoring program - Nuts and Bolts I

 11:00  Coffee break 

 11:30  Designing the mentoring program - Nuts and Bolts II

 1:00  Lunch

 2:00–3:45 Open

 3:45–5:15  Designing the Mentoring Program - Nuts and Bolts III

 5:30–6:30  Guest Speaker: Susan Solomon, Senior Scientist, NOAA; Shattering the Glass Ceiling: Some 
Thoughts on Where We Are Going and How to Get There 

 6:30 Dinner

 8:00  Dessert reception followed by evening activity 

 9:30  Close

Wednesday: October 12th

 7:00-8:00 Breakfast

 8:00  Refl ections

 8:30  Nuts and Bolts IV- for presentation preparation

 9:30  Coffee break

 10:00  Presentations to large group, joined by representatives from AGU (Dr. Jill Karsten), DOE 
(Dr. Anjuli Bamzai), NASA (Dr. Eric Lindstrom), NOAA (Dr. Chet Koblinsky), NSF (Drs. 
Larry Clark, Eric Itsweire, Elise Ralph, Mary-Elena Carr and Gisele Muller-Parker), and 
ONR (Dr. Manny Fidereo) 

 12:00  Discussion and closing comments

 12:30  Break

 1:00  Lunch and departure
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On the last morning of the conference, representatives from funding agencies and professional so-

cieties were invited to hear a summary of the workshop outcomes and to provide feedback on the 

planned mentoring activities.

Appendix 4: MPOWIR Workshop Guests

Dr. Anjuli S. Bamzai

Program Manager 

Climate Change Prediction Program 

U.S. Department of Energy 

Dr. H. Lawrence Clark

Director

Division of Ocean Sciences

National Science Foundation 

Dr. Mary-Elena Carr

Biological Oceanography Program 

Division of Ocean Sciences

National Science Foundation 

Dr. Manny Fidereo

Physical Oceanography Program

Offi ce of Naval Research

Dr. Eric C. Itsweire 

Program Director

Physical Oceanography Program 

Division of Ocean Sciences

National Science Foundation 

Dr. Jill L. Karsten

Manager

Education and Career Services 

American Geophysical Union 

Dr. Chester J. Koblinsky

Director

Offi ce of Global Programs

National Oceanic and Atmospheric 

Administration

Dr. Eric J. Lindstrom 

Physical Oceanography Program Scientist 

Earth-Sun System Division 

National Aeronautic and Space Administration

Dr. Gisele Muller-Parker

Associate Program Director for Ocean Education

Division of Ocean Sciences 

National Science Foundation

Dr. Elise A. Ralph

Associate Program Director

Physical Oceanography Program 

Division of Ocean Sciences

National Science Foundation 
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Th e Atmosphere at Sea. Although conditions 

for women working at sea have undoubtedly 

improved over the last twenty years, there is still 

a wide range of social standards and practices 

to be found on different research vessels, with 

some ships being perceived as providing a 

more comfortable working environment for 

women, and others providing one that is less 

so. To counteract this inequity, training and 

information on appropriate behavior should 

routinely be provided to scientifi c parties 

and ships’ crews as part of cruise orientation 

and safety training for sea. At the October 

2005 University and National Oceanographic 

Laboratory System (UNOLS) Council meeting, it 

was recommended that ship operators include 

this information as part of the orientation 

lecture given to the science party and new 

crew. It was recommended that the procedure 

for reporting inappropriate behavior also be 

presented. At the annual UNOLS Research 

Vessels Operators meeting in April 2006, the 

operators plan to produce a common procedure 

for implementing the above for all of the 

academic research fl eet.

Mentoring Metrics and Visibility. MPOWIR 

workshop participants recognized that one 

way to improve the community’s recognition 

of the importance of mentoring was to raise 

its visibility and make it an explicit part of 

one’s evaluated work. To this end, workshop 

participants proposed that a mentoring 

component be added to the National 

Oceanographic Partnership Program (NOPP) 

as one of their metrics and that mentoring 

awards should be developed through various 

professional societies.

Th e Culture of Physical Oceanography. Workshop 

participants expressed concern that input from 

younger scientists, both men and women, 

is not often sought at an institutional level. 

This can create a “top-heavy,” intimidating 

atmosphere for the young oceanographer eager 

to become more involved in larger efforts or 

projects. To combat this problem, MPOWIR 

participants proposed that a deliberate effort 

be made to increase the representation of 

young scientists on national committees; 

this will be pursued with national agencies 

and professional societies. In a similar vein, 

workshop participants called for an evaluation 

to be conducted by the National Academies 

Ocean Studies Board on the impacts of physical 

oceanographic culture on diversity in our fi eld 

and on advancement within it.

Appendix 5: Ancillary Issues 
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