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Abstract

This study examined the factors that determined whether women will stay in science,
technology, engineering, and math (STEM) related careers. While research on discrepancies
between the number of men and women entering STélded majors and career paths besn
conducted in the past, there was not much research that examined why these discrepancies
existed and how to eliminate them. The purpose of this study was to use Design Thinking
strategies to explore women 0 selampfessionéon ces as
determine the factors that either keep them in STEM or drive them away. From there, solutions
were developed that would help women remain in STEM.

The research began with a group of six educators who teach STEM curriculum who
participatedn a concept map activity. The goal of this activity was to identify career paths that
are most closely associated with the field of STEM. Once these fields were determined, the
researcher conducted a series of interviews. Eight women who did not efmteMan®jor but
ended up in a STEM career were interviewed. Three women who did enter ar8SIEEM
major in college but ended up in a different career field were interviewed. The largest group of
interview subjects was 13 women who studied STEM and rechareerelated career. Using
recordings and typed notes from the interviews, these different points of view were examined
more closely in an Experience Diagram. Based on the interviews and Experience Diagramming,
the researcher created eight unique PerBootiles. Lastly, a group of three women who had
participated in earlier portions of the study volunteered to meet once more to complete a Concept
Posters activity. By comparing the experiences of different women, opportunities to support

women in STEM bgan to emerge. Intentional and meaningful mentorship arose as one of the



TRAINING AND RETENTION OF WOMEN IN STEM FIELDS \Y

main solutions to supporting women in STEM. Additionally, there was a need to represent
women more equitably in many areas, including the media, leadership roles, and in awards and
grant allocation. Finally, women need support to work outside of the home and raise a family (or
be a caregiver of any type).

The majority of women interviewed for this study both majored in and work in a STEM
related career, but still faced challenges wiging a woman in their profession. This study
aimed to identify those challenges and develop solutions using the Design Thinking methods

outlined above.
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Introduction

Regarding science, technologngineering, and mathematics (STEM) related
coursework and, more specifically, mathematics, researchers have concluded that there is no
discernable difference in ability between boys and girls. Experts state that if gender differences
do exist, they are sall and only affect specific areas of math skill (Azar, 2010). However, girls
and young women tend to lack confidence in their abilities related to the STEM field. This lack
of confidence appears in their achievements in school and career. It also lgzgisvpmen to
leave the STEM career track. Female college students are 1.51onel&kely to leave STEM
after taking the first course in the calculus se@so( 2016). As a young girl, | felt this lack of
confidence in math and science and often segues$sed my abilities. Later in life, | can still
feel the ripple effect of this lack of confidence | experienced in sciidule | do not know if a
career in science or math was in my future, 1 do know that I quickly ruled out these possibilities
becauseé believed that | was a keen humanities student, and not a scientist or mathematician.

Female confidence in STEKlated coursework is reflected not only in standardized test
scores and choices made in higher education but also in career paths thatakemathhough
women make up half the workforce in the United States, they are underrepresented n STEM
related fields. According to a report published by the National Girls Collaborative Raegect
cited by Anderson, 2016)yomen mdeup nearly half othe collegeeducated workforce but
only 29% of the science and engineering workfofte report also stated thabmenwere
significantly underrepresented in higlaying, mathintensive fields, earning only 19% of
bacheloés degrees in engineering and pilB% of computescience degreeadditionally,

minority women comprisgfewer than 1 in 10 employed scientists and engingéis
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discrepancy is especially problematic when considering the rate of growth in these job markets
(Anderson, 2016).

In 2015, here were 9.0 million STEM workers in the United States, approximateély 6.1
of all workers in the country. Companies like Amazon, IBM, and many othdithbasands of
STEM job postings listedrhe STEM job market grew much faster than employment in non
STEM occupations over the last decade (Catalyst, 2016). Of those employed in STEM fields,
women accoutedfor only a third of the workforce. If womemereto compete for jobs in the
growing field of STEM, theyweededhe confidence to develop their STEM &KilA heightened
sense of confidence is also necessary if women eeghiecteceive a competitive salary in
STEM-related fields.

If the achievement gap and discrepancies in the workfeece to beeconciled, women
had tofeel empowered to pursue careers in the STEM field. Closing the gender gap in STEM
careersvascritical to creating a workforce thedflectedour diverse population and alled
women to thrive in malelominated fields. This study ubdesignthinking straegies to examine
the various journeys that womesok when entering STEM majors and conversatalyzedvhy
women chose to pursue different careers rather than stay the course with STEM. It alsodexamine

the systems in place that either support or disgrirvomen from pursuing STEM careers.
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Definition of Terms

Concept Map: A designthinking strategy that allows for different ideas to be displayed
visually. A typical map includes concepts (nouns) and relational links (verbs) related to a given
subject area. Joseph Nowveteated this strategy as a technique for organizing concepts that
illustrate a thorough understanding of a given topic (LUMA, 2012, p. 38).

STEM: Science, Technology, Math, Engineering.

Experience Diagramming:A designthinking strategy that helps tosualize evenbased

research. It helps the researcher consider the impact of critical momeipisrgoils experience.

An experience diagram allows one to pinpoint key decisions, highlight when and how specific
tools were employed, and identify others winere a part of the experience (LUMA, 2012, p.

36).

Persona Profile An informed summary of the mindsets, needs, and goals typically held by key
stakeholders. They are a fictional characterization drawn from real research data. Persona
profiles are compsied of illustrations, descriptivexte and a photo portrait (LUMA, 2012, p.

34).

Verbatim: Using drectquotes and anecdotes from the study participants that capture their
unique individual experience.

Concept Poster:a presentation format illustratinge main points of a new idea (LUMA, 2012,

p. 75).
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Literature Review

Womend Confidence and Achievement

Several factors poiatito women lacking confidence in their STEM abilities, and this
lack of confidence emerdas early as elementary school. While factors show that the genders
have differences in math confidence and achievement, they are not linked to actual math ability.

Thefistereotype threatwasthe prime culprit that leads to girls and young women lacking
confidence in math. The stereotype that boys are better at math than girls has perpetuated since
the 1960s an@70s(Price, 2008, p. 11JiThe stereotype is damagingdause it demoralizes
young girls who might want to pursue careers in mathematics and engineering, and it may also
influence how teachers treat male and female studl@ptice,2008,p. 11).

This threat of being stereotyped begins as early as kinderg@tte National Center for
EducationStatistic®Early Childhood Longitudinal Prograas cited by Anderson, 2016)
tracked two groups of children from 199899 and 201:2011. These students completed
standardized testing from the Department of Educadind,concurrently, their teachers were
asked to rate their matielated abilities on a fivpoint scale. Theesearcherdiscovered that
when kindergarten begins, girls represent 48% of children itofe0th percentilefor math
performancebut by second grade, they only make up 38%hildren in the top 50 percentile
Additionally, girls male up 33% of the 99th percentile in kindergarten, but by the end of second
grade, theyvereonly 15%. While these numbengreworrisome on their own, the author also
statal that teachers perceiggirls with nearly identical mathematical and behavioral profiles to

be significantly less able than their male counterparts (Anderson, 2016).
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Girls werenot only experiencing negativerngeptions of their math ability at school but
athome as well. Low expectations amongst paremtsanother factor affecting low confidence
in math for girls. The journgex Roles: A Journal of Reseasthtal that parental attitudes
about the sexes dan impact orgirlsbconfidence. The research found that when parents
endorsd the stereotype that mattasa male domain, their daughtensderestimate their math
abilities (United Press International, 2005). A study published iddbeal of Economic
Perspectivesstatal that mothers who endoida malemath stereotype underestimataeir
daughterdability in math(Niederle& Versturlund, 2010).

These perceptionsereessential for &hildés confidence becauseh i | dealfe n 6 s
evaluation of their acanic competency appeaitto be strongly related to theyarents
appraisal of their academic ability, rather than their actual academic performance (Niederle &
Vesterlund, 2010).

As onemight predict, when girls fea lack of support and confidence in their abilities
from their parents and teachers, theyaneip beleve they are not capable. In a study conducted
in the Netherlands, girls were surveyed on their attitudes about STEM achievements. It was
found that girls halow confidence and sefisteem in STEMelated fields compared to their
male counterparts, anden derivel less pleasure from STEM subjects. These factors
contributel to fewer girls being motivated to pursue ST#EdMated coursework and programs,
and they aspikless to STEM careers (van Langen, 2015).

Confidence in STEM subjects is an issue tleet plagued young women for decades and
has longterm effects on women in the workforedimited role models for young girls in
STEM-relatedfields meanhfewer women pursuing these types of professions. Goodman and

Damour (2011) identified ways girls dnarmed regarding STEM role models
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The dearth of STEM role models harms girls in two ways. First, as girls begin to consider
college majors and career trajectories, the choice of STEM fields is not reinforced by
respected role models; second, the laclenfale role models reinforces some negative
stereotypes held by girls and young women about STEM figdd4)
If young girls dd not see themselves reflected in fields requiring strong math skilsyvineld
continue to believe their negative perdeps about their abilite They would also deal with the

negativeattitudesheld by their peers and professors.

Perceptions of Women in STEM

The perception of girls as inferior in STEMIated fields haripple effects well beyond
their time in grade sawol. Once women ented higher education, theyereperceived by both
their peers and professors as less capable. In a study published by theFbG8aDNE male
biology students at the University of Washington ranked their female peers as less
knowledgeable than their male peers, even if the female peer was a higher performer. The male
studentgankedtheir male peers higher by thrgaarters of a GPA point than their female peers.
Meanwhile, female students did not exhibit the same bias adfagisimale peers (Grunspan,
2016).

In addition to their male peers, male facultgreless likely to respond positively to work
produced by female students. In a study published byaiaal of Applied Psychologit was
shown that male professaespndedto the inquiries of potential doctoral students if their name
wasa typical white malmame. They would not respondamame thasoundecdr was
perceived as a female or a man/woman of caidhe same rat@kinola, Chugh & Milkman,

2015).
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Oncewomen entered the workforce, they contidte face hardship and even
discrimination from their male peers. In a study conducted by the American Institute of Physics,
researchers looked at people who received physics PhDs in the United States in 1996, 1997
2000, or 2001 and worked in the country in 2011. Results indicated that equally qualified women
in terms of education, employment sector, and postdoctoral experience made, on average, 6%
less than menAmerican Institute of Physic2017) A similar stug asked a panel of academic
psychologists to evaluate the qualifications of potential assistant professor candidates. Two
candidate packets, label&Briano andfiKaren were submitted to the panel for review. The
groupchosefiBriano 2:1 overfiKarenp eventhough the application packets were the same

(Anders Ritzke,& Steinpreis1999).

What Do Women Have to Say?

In a research study publishedrrontiersin Psychologyresearchers surveyed 5,562
women who had bacheloés degree in engineering to understand the high attrition rate in their
field. The women were asked to share their opinion and experience on why women would leave
engineering. Of the women surveyed, axmately 27% (1,464) of the participants chose to
leave the field of engineering, 10% (554) never entered the field of engineering, and 60% (3,324)
were still in the field as of 2009 (Chang, Fouad, Sigghyan, 2017).

The balance of work and home lif@gva significant factor for women who decided to
leave engineering careers. With an expectation of 40+ hours of work a week, women stated that
it waschallenging to balance a career and home life. Women wdhottildren shared that
leaving work to care foa child and then returning was extremely challenging. Tivastimited
flexibility in engineering, and as it was expressed in the study, there are limited opportunities to

work parttime (Chang et al., 2017). Additionally, the study stated that childcasea
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significant expense that womendta consider when looking at their overall finances, which

wastied to compensation. One participant of the study stétdw cost of childcare was very
highéin my case, it bec amerkiigjandamy pb satisfactioni | | ogi
alone was not enough to keep me thé@hang et al., 201'h.p).

Beyond the issue of the high cost of childcare, unfair compensation was stated as a reason
for women deciding to leave engineering. Women pointed to yrdgibetween men and
women who had the same skill level. In the study, a woman stated that the difference in pay
made her consider a career change to a field that would pay more and went so far as to say that
she would return to get an MBA rather than stalger current position (Chang et al., 2017).

Lack of representation in engineering was stated as another reason women did not stay in
their positions. Women said that it was challenging to be the only woman in the field

The biggest problem | experiegit was a lack of a female mentor. My last two years

working as an engineer, | finally found a female mentor; however, she was the

comptroller of the company, not an engineer. | had no female to whom | could loak up to

(Chang et al., 201'A.p)

The womerin the study said that if they had a female mentor, they would have considered
staying in their positions for a more extended period (Chang 204al7).

According to this study, violations of both ethical and moral standards were another
reason women aeded to leave their engineering jobs. One patrticipant of this study reported that
ethical concerns were not watldressed and that her company often paid hefty sums of money
to make their problems go away. Additionally, it was statedfilranet safety @eds took the

form of unfair, and sometimes illegal, organizational practices and pol{€&sng et al. 2017

n.p.).



TRAINING AND RETENTION OF WOMEN IN STEM FIELDS 9

In the most extreme of situations, women stated that instances of discrimination and
sexual harassment drove them out of their jobs in engineering. One participant in this study
reportedthat her boss encouraged her to sleep with their customers, angheéherfused to do

so, her boss filed sexual harassment claims against her (Chang et al., 2017).

Current Initiatives to Address Inequalities in STEM

Despite the many reasons womensehio leave STEM, thengerestill initiatives and
programs that are being implemented worldwide that encodigaide and women to leayto
stay, andto succeed in STEM. People in the private sector, women who have found success in
STEM, and even lawmaketsok steps to create opganities for women in STEM. In some
cases, specific lawsereput into place to proteetomerés rights, while in other cases, women
workedto share their knowledge to support the next generation of women in STEM.

Many countries have implemented laws ts@e better equality between genders,
including specific legislation supporting women in STEM. In France, a plan was launched to
promote equality between men and women in the digital sectoprogeamhelpedwomen in
the digital sector by offering oriéation and continuing education and access to employment and
entrepreneurship (Qanization foEconomicCooperation &Development2018). In the United
Kingdom, stepsveretaken to increase the percentage of women takihgvels in STEM
subjects by 2& (OECD, 2018).

General Electric (GE) liba Womerts Network program that providigrofessional
development and other opportunities for women to grow their careers. Accor@ifgstdata,
theWomerts Network had 70,000 participants in 60 countries over the past 20 years. They
provided over $1 million in scholarship donationgdevelop, inspire, and retain female

professional talent(GE, 2020,n.p). These programsereextena@dto women working aGE,
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buttheyalso worledwith girls in middle school to help retain their interest in STEM. Camps

hosted across the United States have been helping and have impacted up to 700 girls.
Globally, the G20 suppatidifferent programs that address gender iditguin STEM.

In Bangladesh, a program called The Girl Efféalps build youngvomerts leadership voice

and agency by training girls aged-28 in data collection techniques and mobile technology to

collect realtime data in their communitie4OECD, 2013, p.110). By teaching girls these digital

skills, the Girl Effect airedto help girls strengthen their voices within their communities.

Advice from Women to Women

As women continue to find their place in STEM, they imgditteir wisdom to other
womentrying to find success in STEM industries. In an article published biidineard
Business Revievauthor Laura Sherbin identifieualities that successful women in STEM have
in common. In addition to displaying confidence and taking ownership of idead)i$ statd
that women who are successful in STEM ingds$teavily in peer networks. These networks
createl a system of support and trust for women and cdegtportunities that might not have
otherwise existed (Sherbin, 2018).

Womenpointedto building up proteges their field as another key to finding success in
STEM. The relationship between a woman sponsoring a woman and the woman being sponsored
had mutual benefits. The women being sponsomadreceive support, including someone to
advocate for them, support them when thegemaistakes, and even get help with thereup
for promotion. For the woman whweassponsoring another woman, taking on this type of
mentoring role can help bods¢rrepuation as someone whowld find and support new talent

(Sherbin, 2018).



TRAINING AND RETENTION OF WOMEN IN STEM FIELDS 11

While research has been conducted that addresses STEM inequities, few studies have
applied Design Thinking to this problem. Additionaltiiere are many individual businesses and
govanment entities that have attempted to address the inequities in,®TENave not
developed one resource that could supagest majority of industries. Therefore, the purpose of
this studywasto speak to women from a wide range of STENated caresr some of whom
still work in STEM and some who have left, to identify thakiallenges and suggest solutions

that could helpvomen in any STEMelated field.
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Research Study and Methods

Research Methods and ProcedureAn Overview

Concept Mapping (AppendiX)

First, a group of educators and other individuals in science, technology, engineering, and
mathematics (STEMjatheredo participate in £onceptMap activity. The groupseda
ConceptMap to facilitate a conversation about the characteristics that sermearSTEM field
may possess. For example, tleaminedhe types of courses a typical student might take in
their educational careers and the skills one might develop through that coursework. They also
identified specific careers they would most closasociate with STEM. This activityasused

to determine who should be interviewed for the second part of this study.
Interviews (AppendixB)

The ConceptMap activitywasused to narrow down a feessentiatareers or fields that
the educators associdt@ith STEM. Once these careers or general fialdeeidentified,
women whowerein these career fieldsereasked to participate in an interview. Tharere
three interview groups for this study. The goal of the intervigasto gainmore indepth
insight into their experiences as a STEM student and how those formative experiences impacted
their career choices later in life. The questions asked in the interview illuohoréteal steps in
their backgroundhat got them to the point where thegreat the time of the interviewslhe
conversatioahelpedthe researcher understand what forces shapemarés decision to stay in
STEM or leave to follow a different career path. The interviews figen 1530 minutes and

included14 questionsThe principal investigator developed the interview questions.
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The first group of womethat werenterviewedwerethose who did not study STEM in
college but pursued a STEM career later in their professional lives. The second group
interviewedwaswomenwho studied STEM but then chose to leave the field. Finally, women

who started in STEMelated courses and then stayed on a STEMwethinterviewed.
Experience Diagramming (AppendixandD)

As interviewswereconducted, the interviewereatedexperienceDiagrams to display
the three different groups of women visually. By comparing the experiences of these three
groups of women, the researchetter understoothe reasons why women choose to either
pursue STEM as a career or change vocation pateExgerienceDiagramming activity
happenedvith the interview subject asheshar& herexperiences with the interviewaéth
further detail added after the interview was complefadthe person being interviewed stdhre
herexperiences, the interviewereateda timeline that visually represeutthe journey that a
person has taken to either stay or leave STEM.

By comparing the experiences of different women, opportunities to support their STEM
journeybegarto emerge. The ultimate goal of this reseasaimderstanihg the factors that keep
women on the STEM track and what might deter one from staying in a STEM career. Once these
womerts experiencesverecompared, the researchers and participemt$d haveconversations

about possible tactics to addr&EEM retention.
Personas (Appendix andF)

The interviews ané&xperienceDiagramming activities completed in the first phase of
this researclhed to the development of differeRersongprofiles by the principal investigator
ThesePersona profilesielpedillustrate thevariousthemes that emerden the Experience

Diagram in the form of an imaginary person who has shared experiences with the real interview
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subjects. The researctmympiledthe information contained in theBersona pofiles. Eight
Persona profiles were created to encapsulate the many different experiences the women shared
with the researcher$he personasvereused by the researcher and the thesis committee to create

fihow might we statements.
Verbatim (AppendixG)

Personas are a helpful tool when looking at the experiences that so manyrstizi
respective STEM industries. Due to the specific nature of individual anecdot¥grtiaim
section of tle researclwasmeant to share stories and quotes that contidh@ generalized into a
Persona. Thewereunique to the individual and, thereforegereshared separately. The goal of
theVerbatim exercisevasto provide more context and data for the committee in their creation

of StatementStarters.
Statement Starters (Appendiiy

The researcher and the thesis committ@énstormedihow might we statements. These
statementsveredeveloped by examining the results of ExperienceDiagram exercise, the
Persongprofilesthat weredesignedand theVerbatim section of researchhis datded to the

creation othree @nceptPostes.
Concept Postsi(Appendixl andJ)

The researchenvited the women who were interviewed to participate {Qomcept
Poster activity. The&StatementStarter sessiowasshaed with the group andasused to start a
conversation around solutions for the retention of women in STASMhe conversatiowas

underway a graphic designeook visual notes thawere used taynthesize intdhree posters
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Sample, Subject, andvalidity

For theConceptMap portion of the study, a purposive sampling techngasused as
the researchedentified educators who are knowledgeable about STEM career paths. The group
wascomprised of six educators who teach at the middle and highldeliels. Therevere two
men and four women included in this Concept Map activity.

Three different groups of women wengerviewed for this study:

1 Group 1: women who studied STEM but did not stay in a STelsted careefn = 3)

7 Group 2: women who did mgtudy STEM but entered a STEMIated field.(n = 8)

1 Group 3: women who studied STEM and remained in ST@EM.13)

A purposive sampling technique was used to recruit interview subjects and was based on
the concept mapping exercise that identified carelasely associated with STENMwenty-four
(n = 24) women patrticipated in the interviewssome cases, the participants from @omcept
Mapping activity serwas recruiters to find people who may fit into one of the different
categories.

For Group 1 and Group 3, the researcher wdvkith personal and professional
connections to identify women to be interviewed. Once the interview subjetfound, they
were categorized into the appropriate interview group. The interview subyecesontacted by
email, and the interview®ok place either by phone or Zooln.total, there were three women
who fell into Group 1, whild3women fell into Group 3.

For Group2, the interview subjectgererecruited in purposive sampling. Using a similar
recruiting tactic of tapping into personal and professional connections, women who pursued

STEM in an academic setting and have continued working in a career related tosgi&EM
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asked to participate in these interviews. Again, emaiesent to subjects to recruit them for

interviews, and the interviewsere conducted by phone or Zoom.
Instrument Development

The researcher developed the research instruments in conjunctiqorefgssors from
Radfords Design Thinking program. The researcher created several iterations of the research
design, and through a procesdeddback and refining, developed the procedure and interview
guestions. Therererel4 questions for each inteew, Groups 1 and 3, and 13 for interview
Group 2. Questions-& asledfor general information from the interview subgancluding
their job title, marital status, children, college attendance, and other relevant questions. Questions
9-14weremore operended in their design and encourd®e interview subject to reflect on
their STEM experiences. For Group 2, the quediidid you have any mentors, teachers, or
professors who encouraged your pursuits in STEM? Please explain yourcanasemitted

becaise that group did not pursue STEM in their formal education.
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Results

Concept Mapping

A group of six educators from the greater New England area convened a Zoom
conference call to conduct the Concept Mapping activity. Their teaching experience ranged from
a firstyear teacher to department chairs wli€hyears of experience in STEM education. Two
male educators and four female educapansicipatedn this activiyy. The grades that these
educatorsaughtrangel from 6th grade to seniors in high school. The types of STEM education
that these educators covered in their classroom ranged from physics, biology, math, and
innovation.

The participants were asked opamded questions, and their answers were recorded using
the whiteboard feature of Zoom. Keywords and phrases were recorded as they discussed the
guestions being posed. The first question \iia#at qualities dsuccessful STEM student
posses?®

The firstquestion garnered many different responses s$paifmom general skills to
more specific technical skillgigure 1 shows the whiteboard after the group sufficiently
answered the question with all of the different qualities listed owliteboard. Allof the skills

are colorcoded in blue.
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Figure 1.What qualities do successful STEM students possess?

Although qualities such as a strong math background tie directly to STEM, many of the
traits listed by the educators were broader and could be applied to many different types of
students. Curiosity, confidence, resilience, and strong prestdving skillswere among the
first few skills that were brought up and would serve students in a variety of disciplines. Some of
the skills that the educators mentioned during this first round of brainstorming were skills that
are often discussed in Design Thinking atider fields of innovation. These included a lack of
fear of failure, collaboration, the ability to tinker with different ideas/materials, and a growth
mindset.

The second question posed to the group asked them to brainstorm career paths
participants associated with STEM. They were asked to dig deeper beyond the apparent

engineer scientist, ormathematician. The educators elaborated on each letter in the acronym
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STEM. One educator listed professions associated with engineering but broadened the scope to
research, academic research, and teacher. In the math field, careers such as analysts were listed.
When looking at the broadesingeof science, the educators égtepidemiologists, lab
researchers, and biomechanics as other possible careers.

One of the Concept Mappirgarticipanés insight was that while many whiellar jobs
were the first to be listed in our brainstorm initially, many kdo#ar jobs also ragred workers
to possess a degree of STEM training and skills.pldsitionsmentioned were carpenter,
mechanic, electrician, and other types of trade work. Figure 2 shows a comprehensive look at the
kindsof careers discussed during the second questitiredoncept Mapping activity. All

occupationghat wereconsideredre listed in green.

researcher robotics iaia aa e
trades collaboratlive
AUrOgity resilience mechanic
Y coding critical thinking
crime scene analysts .\ o0 coding/video game
' - strong problem solvers . i
lab research e sleoiician
confidence contractor
academic research athleticsresourcefu willing to take on ideas
vulnerability : PRI
: horticulture . e
teaching creativitv Al tinkering - going in, mess around
medicine art restorer
patience stk of & foar of fallas bioengineering
analyst innovator/finventor growth mindset
epidimilogist ogical thinker pen-mind
. . . upchl ucu
biostatistics
sitive sidi . :
persistence verification of materials/
medical robotics storing materials ] scientist for the library
passior
‘ , ) ' of congress
biomechanics ability to accept )
feedback/critic forensics and pathology

Figure 2.What types of jobs do you associate with STEM?
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While some of the careers listed were jobs that would be considered traditional in STEM
(medicine, lab researcher, engineer), it became clear through conversation that many fields
associated with STEMereemerging as technology becomes more advancedn@,eadificial
intelligence (Al), andobotics were just a few careers mentioned that are becoming more

prevalent intoday world.

The final question posed to the group asked the educators to consider what type of
coursework would be valuable for STEMateers to take during their educational cargdihat
types of classes should students be taking if they want to move into a STEM Figidfz 3

shows the results of this conversation.

researcher rOboutCrgdesplay well thgfh?{.ls”_m philosophy/psychology
au‘th?rjtically curious ... . design thinking ez
codlng critical thinking

crime scene analyﬁ“ -

coding/video game
computer science

background

lab research Investlgatwe skills Strong problem solvers alscriting
confidence contractor finding answers
academic research athleticsresourcefu willing to take on ideas
: vulnerability : om others
robotics T horticulture " -
teaching caativity Al tinkering - going in, mess around Shop/mechanics
N R time to explore your craft
writing Public speaking medicine art restorer
patience ) i i i
: | , ack of a fear of failure bioengineering
analyst innovator/inventor growth mindset
ARS Sk sas I A research skills
epidimilogist ogical tninke aoen-indad
\ )&l 1C .
, ‘ isticg & 2 understandin
nquisitive SOOI lostatisties academic texglJ
A (IMMISEVE S hersistence  verification of material
productive failure ‘ " ,Cat - OfA aterials/ _ )
medical robotics storing materials w scientist for the library
pPassIor
. . ) , of congress
biomechanics ability to accept .
& edbackicriticiert forensics and pathology

Figure 3.What types of classes should students be takingyhilaat to move into a STEM field?
What skills should students hope to take
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Right away, Design Thinking and Computer Science was mentioned. Practical skills,
such as taking a shop or robotics class, were important to the gtage hard skills are not
only usefulin STEM industries but also show potential employers that people have formal
training in their respective fields.

As the conversation progressed, it became clear that while specific courses were helpful
to look at, ulimately, what the question was asking the participants to think about was what
skills students would take away from each clasedifference is thastudents already possess
some skillantrinsically. This questionookedat what an educator, such as ¢tmes in this group,
would hope to impart ohis or herstudents by the end of a course. The pivot from the original
guestion came when one participant offered the idea of an authentic challenge as a skill that he
hoped students would take away from a seur

Some of the skills mentioned in this portiontleé discussion includiresearching,
reading, writing, and speaking. Research and investigative skills were mentioned, and
particularly, the ability to read and understand research in academic literatiesseasato
this group. According to one participant, writing shoutdabskill that students learfil strongly
believe writing because if you do it and you do not shar&sinot scienceits just messing
aroundo Public speaking was similarlyrucialin conveying the ideas of students.

The importance of collaboratiamas mentioned in several different ways. One participant
said that in her classa¥laying well with otherswas a learning goal for her studenthe
group discussed the idea that working as a team was not always something that is emphasized in
STEM butwasvital to them. There was discussion of teamwork baingluableskill, but
perhaps not one that is needed. They posited that in the medical or researchfigitt,ie

morecritical, while cooperatiormay not apply in otheareas
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After this activty, the group took all of the ideas that were brainstormed and grouped

them by theme. Figuré shows the groupings and themes found through this exercise.

inausitive ) ) - collgborative
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‘ ime to explore yolur craft, i, 1~ anear
Commuaication computer science time to explore your crafhyjjity to accept
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lack ®f a fear of failure
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2y well with, othe
resourceful
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Figure 4.Grouping Results

The group identified six themes tleaherged through the discussion. These themrees
(1) general/soft skills, (2) academic skills, (3) curiosity, (4) growth mindset, (5) communication,
and (6) computers.

The limitations of Zomm madethe space to move each idea and to enclose every word or
concept into the bubbMfficult. Thetermsthat are not directly in a bubble are careers. The
group decided that they would organize pnefessionso that they were as close to the

associated bubble as possible.
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Interviews

A total of 24 interviewsvere conducted for this research. All of the subjects were
women, but ages, careers, and experiences varied. The youngest particifgay¢avasout of
her undergraduate studies, and the older women had careers that spanned overSiftgears.
were inhealthcarerelated jobsandfour were current or former enginee@newomanworked
in finance, one woman was architect, one woman worked as a home health educator for the
Head Start program, and one worked in Geographical Information Systemsw@e®&) she

tracked wildfires See Figure 5.

Most of the women (19 out of Breakdown of Interview Participant's

Current Professions

O HH-HH-HH |

Healthcare-related

24) stated that they were married at the

time of the interview. Only one woman

said that she was divorced, while the .
| _— =& |l |
other women simply statd@ingled as ) ) —_—
Fngineering Head Start Program
their marital status. Two women
interviewed identified as a member of | g 8 g g |

Architecture State Department

the LGBT community. Of the women

3
interviewed for this studyl2 had “ | |

. . Finance ildfire "
children, one woman was expecting herl Wildfire research (GIS)

first child, and the remaining 11 women  Figure 5.Breakdown of Interview Participasit

Current Professions
did not have any children. Four of the

women interviewed had young children (10 years old or younger), anthéreeight women

had adult children (20 years old or older).
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Twenty-three (n =23) out of the 24 women or 95% of the women interviewed for this
study were Caucasian. One woman-giitified as an immigrant to the United States, and the
one no”AWhite worman was a firsgeneration immigrant to the United States. Only one of the
women lived out of the United States in Canada.

To better understand and examine the findings from the interviews, the researcher used
Design Thinking methods to summarize and axratperesults The Experience Diagrams were
used to identify bright spots, pain points, and opportunities throughveornaré career.The
varied perspectives and experiences that were examined in the inteeagived the
development of eight unique Renaprofiles Finally, a section titledVerbatimpwas created

for standout stories that could not be generalized.

Experience Diagrams

The development of Experience Diagrams began by creating a timeline of the interview
subjects life from the early gars to the present ddyrom there, theesearchéds interview notes
were organized into three categories: Pain Points, Bright Spots, and Opportunities. The
information was then placed into the spreadsheet under the appropriate column of the timeline.
Sone of the women interviewed had many anecdotes and experiences to share with their
researchemeanwhilepthers had fewer experiences that pertained to this study. For this reason,
some of the spreadsheets are less robust than dtlgrrse6 shows an example oha

Experience Diagram for one interview subject.
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EARLY YEARS

BRIGHT SPOTS AND OPPORTUNITIES

PROFESSIONAL EXPERIENCE
UMASE MEDICAL CENTER - ONOOLOGY PAOFESSIONAL EXPERIENCE

UNDERGRADUATE
UNIVERSITY OF ROCHESTER
BS IN NEUROLOGY

PAIN POINTS

Figure 6 Experience Diagram

Personas

After conducting 24 interviews with women, Perspnafiles were developed to
summarize the experiences of the participants. These Pergereased as the launching point
of thefhow might we statementgeneratedby the researcher and the research committee. Due
to the small sample size, some of the Personas are based on two participants, while others draw
on the experiences of three ormaevomenSee Appendik for Persongrofiles.

Jamids experience was drawn from three women in engineering who expressed having
lots of support and role models in college, but who felt that women were underrepresented and
looked down upon in their respective industries.

Rebeccés experiencevasbased on two women in engineering who had fewer positive
experiences in collegbut who felt more valued in industries. WhRebeccés experiencavas
not as common, ghould benotedthat some women do have positive occurrences once they
begin their ceeers.

Alison wasbased on two women who work in healthcare data analysisv&rmaeant to

represent the women who had strong math proficiency from a young age and who had an interest
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in healthcare, but felt that they were either not drawn to a medigatel or who were steered
away fromanMD.

The Persona of Eleanor was developed from marrying the experiences of two women
who were both in healthcare administratiare approximately the same aged who have
children who are around the saperiod These women had the support to work and raise
families, and they did not perceive any barriers in the career due to their gender.

Bethanywasbased on the women who were in the second phase of their career. Bethany
worked and raised children while supporthmeyhusbands professional and educational
pursuits. With her children grown and out of the houBethany struggkwith the fact that she
did not have aMastels or higher degree; shelfe¢hat shevasan expert in her field, but ddo
convince her maagers that thisvastrue.

Mary wasthe CEO of a womanwned healthcare company andlimaade it a point to
hire diverse people to her team. After years of working for other people and dealing with sexism
in the workplace, Mary decided to pave her way. Dedming the boss, Mary still encourddr
sexism when sh&aspresumed to be a secretary rather than the boss.

Susals Persona was developed by looking at the experiences of two women who work in
information technology. Susan had varying degrees of suppber STEM career, but she
found in her professional life that her bosses were often fair to all employees and rewarded
people based on merit.

Finally, Lydia was developed to highlight the experience of women who immigrated to
the United States anddhatrong STEMmentorship in their youth. From a young age, Lydia was
passionate about architecture, which is part of the reason that she abtdideal with gender

inequality in her field.
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Verbatim

The Personas compiled for this study are intended to help the researcher track trends from
the interviews conducted earlier. However, there were many individual experiences shared by the
women that were specific to their profession that could not be gitoDpe to their value in
understandingvomerts involvementin STEM, the researcher shared these direct quotes with the
thesis committee so they could get a full picture of the data received. The experiences and stories
weresummarized with direct quotefn the women who were interviewed. Thegremeant to
give specific examples of pain points and opportunities that arise for women in STEM. The
names used below are pseudonyms to protect the confidentiality of participants.

Pat M., a pharmacist by traimg, was workingin the field of clinical pharmacy as a
consultant in fraud, waste, and abaséhe time of the interviewshe shared a story of working
in a retail setting early on in her career as a pharmdtisas working in the pharmacy, and this
guy came in and said] want to talk to the pharmaci8iWhen | said@speakingdhe saidmo, |
want to talk tahatguy 6 That guywas a porter or somethindBest of luckbé 0

Laura P. workdin clinical effectiveness aa hospital in Massachuset®henasked if

she thought that it is hard to pursue STEM as a

career and to stay in STEM subsequently,

66

It was more about power. Did the people in

Laurasaid,fil think ités more about power. Did

the people in power happen to be men? &es.

power happen to be men? Yes.
Jacqueline F. woddat hospital in

-Laura P., Healthcare Data Analyst

99

Bostonas the Director of Clinical Support
Services. She lgebeen working athe hospital

in many different roles and at varying levels of
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responsibility for 28 years. Upon reflection, Jacqueline made the following statement about the
perception of women in thHeospital:i V@men are just bitches, guys can do the same thing and
are brillianto

Emily H. received hemastets degree froma university in New Hampshiia GIS.
Emily shared that she found heastefs program to be very difficult and that it just didtno
ficlick.0 She had a challenging experience with her adyvisbotried to push her towards the
sociological aspects of the program rather than the hard ssiéaing her thesis dissertation,
that same advisor asked Emily, who was moving to Canadaio ber Ph.D. research, if she
was movingito become a stagt-homewife. 0

Luckily for Emily, her experience was better in her Ph.D. program. She miosarts
groupthat is named for a satellite she and her peers use to collecthiatgroup seek®tcreate
a community for women in a 90% male amthite-dominated industry. Thegmplify each
otheiBs voices through Twitter and different storytelling events.

Lana D. worledin healthcare data and technology. She had many anecdotes about being
a womann STEM, but she shared a story about being at a symposium with a panel of women

that stood out. A woman on the panel was asked what necessary trends in character are needed

for women in leadership. She responded that

often these characteristics are aggireness

66

“Making it in STEM is difficult. Women versus
men have to be twice as talented, work twice as

and other testosteromgguivalent qualities like

lack of consideration or empathwnathen hard, and have perseverance in the face of

ambiguity. There is discrimination in pay, and a

said,fiMaking it in STEM is difficult. Women

condescending approach is prevalent.”

versus men have to be twice as talented, wol -Lana D., Information Technology




TRAINING AND RETENTION OF WOMEN IN STEM FIELDS 29

twice as hard, and have perseverance in the faambiguity. There is discrimination in pay,
and a condescending approach is prevalent.
Cindy J. shared a story of working with a man who was frustrated that she had more
knowledge and technical skills than she did, and in his frustration, called heln.aStie
continued by sayingjl have been called a bitch more than once just because | had knowledge
and confidence and claimed my place in the raddhe stated that, of course, these situations
were inappropriate and demoralizing, but she was older Wiegmoccurred. She wondered if she
were a younger woman if the offensive language would have been harder for her to handle.
Monica L. was the only medical doctor that was spoken to for the interviews of women in
STEM. She practiced medicine for 25 yeaefolbe moving into healthcare quality. She
expressed that everyone but her parents discouraged her from pursuing medicine and that she
was discouraged from becoming a dociiexery step of the wayEven after she received her

medical license, she dealttvisexist jokes, harassment, and being pushed aside.

Statement Starters

The researcher and the committee met in a Zoom conference room to discuss the results
from the interview portion of the research and to brainsfirow might we statements. The
following listis the statements that were brainstormed in the-fomg session

1. How might we get male STEM dominated fields more accustomed to and respectful of

female leadership?

2. How do we make STEM less intimidating for women?

3. How might STEM professions spprt women who choose to have families?

4. How might we prepare women for inequality in the workplace?

5. How might we normalize more inclusive conversations?
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6. How might we have better female representation in STEM in the media?
7. How can we support mentorseéacourage mentees to pursue STEM?
8. How might we provide leadership training opportunities?
9. How might we have better access to professional credentials?
These statements were the launching point for the final Design Thinking workshop that was

conducted forhis research.

Concept Poster

The final Design Thinking workshop for this study invited the women who contributed to
the Concept Map and the women who were interviewed to participate in an interactive activity.
To beginthis activity, theprincipal investjatorshared a brief overview of the research, with a
focus on Statement Starters. Once the material had been introduced to the group, they opened the
conversation up and explored potential solutions for three different statements.

Three women who partigated in earlier activities were available to complete the
ConceptPoster activity. One woman, a middle school biology teacher, participated in the
Concept Map activity. The two other women, an architect, &atbdh.D. candidate, had been
interviewed bythe researcher. The researcher also invited a graphic designer who took visual
notes while the conversation was in progrésese notes (Append)y were eventually used to
create a&oncept Bster that summarized the findings of this activiigures 7 and 8showthe

notes taken during this session.
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The group was presented with a brief overview of the research methods and findings, and
then spent the majority d¢fie hour together thinking of solutions to the Statement Starters. The
group initially focused on the questioniifow might STEM professions better support women
who choose to have familiegsPheresults of this conversation were captured by the graphic

designer taking visual notes. Tdiscussionncluded many different challenges that women and
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parents generally face in the workforce. The group brainstormed many ideas to solve the issues
that families might face when they try to balance parenting and workingi@neratedhree
leadingsolutions: (1) jobsharing, (2) subsidized daycare and paternity leave, and (3) better
mentorship and leadership opportunitiepromote personal and professiogadwth.

The robust conversation about work/life balance (or lack of) in STEM led to examining
the statements regarding mentors and leadership. The women discussed a number of the
proposed Statement Starters and decided that a few of them could be combined vanddhis
be a better representation of the ideas they were ttgiognvey. The statement starter they
developed askshow might we provide leadership and mentorship opportunities to make STEM
more inclusive@

The secon@®tatementStarter that was examidegarnered the most solutions. Mentorship
was discussed in more detail. First of all, the women agreed that mentors shoulesbke st
and have a strong desire to take on this type of role. Another possibility was to make mentorship
apart of any joldescription for transparency. Secondly, people who dexsenentors should be
given incentives for serving in this capacity, and it was proposed that this could be financial or
another type of professional benefit. Mentors should have a network thattsutppm, and
there should be some sort of evaluation to ensure that they are adding valueneieés
experience. Lastly, organizations should considesr&zontalmodel of mentorshigmeaning
that peers can support each other in a more formatitgpa

Finally, the group shifted their focus to the questimw might wenormalize
conversations and make sure theregaer female representation in STEM in the meaulidz
creation of this finaConceptPoster required the researcher to createratize that describes

the ideal future for female representation in STEM in the media.
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Conclusion

Both the literature review and research of this study point to measures being taken to
support women in STEM, yet there is still work to be done. The researcheghmany helpful
ideas and solutions to the issue of women leaving STEM, but there were limits to the study itself.
With a sample size of only 24 women=r24), there were gaps in experiences being shared. Due
to the small number of women interviewed, #mel small number of industries represented, the
solutions that were developed in this research cannot be considered a fully comprehensive list. In
the future, a larger number of women from more varied industries shoirditeel to contribute
their insidhts to additional research on the topic of women in STEM.

While many initiatives are happening in specific industries and organizations of STEM,
substantial change will not occur until there is a wsgeead and systematic overhaul.
Governmental, educatial, and professional organizations are all responsible for promoting and
rewarding inclusivity and diversity in STENEeneral Electrievas one of the major corporations
cited in the literature review that had programs to support women in SitE&WMomarés
Network progranprovided professional development and other opportunities to 70,000
participants worldwide and has allocated over $1 million in scholarship funds to support and
retain female professional talent (GE, 2020). The reseamtiucted for thistudy found that
professional development and networking were both important for women looking to become
leaders in STEM fields.

Governmentally, subsidies and other programs must be developed to support parents and
other caregivers who want to remain e tworkforce. Prohibiting discrimination is one way that

the government can help women in STEM, but there could be mandates that actively drive
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women into STEMrelated fields. There should also be legislation that requires equal
representation of women 8TEM in the media, including a media campaign that shows women
in leadership positions. The G20 was a global organization that was cited in the literature review
and had programs to help girls and women strengthen their voices within their communities
(OECD, 2013). Having a platform such as the G20 is one important waydina¢rés voices
can be elevated in STEM, and such initiatives shbalbdroadenetb national and local
governing bodies.

All levels of education must continue to strive for diverse studad faculty
populations. Women who were interviewed for this study had varied experiences with
mentorship at the undergraduate level. The women who did have an influential mentor found that
they had more doors opened to them because of the professionattions a mentor provided.
Women should also be given equal opportunities to be hired as interns and as fellows, be given
research grants, and be considered for teaching assistant positions.

Finally, individual organizations in all fields of STEM museate systems that support
and promote women in STEM. All STEM professions should be committed to hiring qualified
women and encouraging them to leadership positions whenever it is appropriate to do so. They
should also have support from their peers dheg have been hired. In the article fréfarvard
Business Reviely Laura Sherbin, having another woman to support a fellow female in the
workplace can have mutual benefits for both parties. First, there would be advocacy for the
woman being supportedhis advocacy may look different depending on the situation but could
include help with workplace issues or when mistakes happen, or as an advocate for job

promotions. Secondly, the woman who offered her support would be seen as someone who could
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find and sipport new talent for a company (Sherbin, 2018). Additionally, women should be paid
equally and should be eligible for raises and promotions.

There is much to do for women in STEM, but there has also been significant progress
made in many areas. The resdaconducted serves to not only come up with new solutions for
women in STEM but should also serve as confirmation that there are organizations and

individuals committed to the retention of women in STEM fields.
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Appendices

AppendixA- Concept Map Procedure

Materials: Zoom conference room with whiteboard capabilities
Time: 30 45 minutes
Number of Participants: ~5 middle and high school educators

Directions:

1 Participants will be asked to think about STEM. Guiding questions include:
o What qualities do successful STEM students possess?
0 What types of careers do you associate with STelbnd the obvious
mathematician, scientist, or engineer?
o What types of classes would students need to take to enter these types of careers?
1 Participants will reflect on these questions and may decide to include more questions that
help them to reflect o8TEM and STEM students
1 The facilitator will document the ideas of the group using the whiteboard feature of
Zoom. They will colorcode each question for ease of reading the information.
1 When all of the participants have contributed to the Concept Map, participants will
organizetheir ideas.
1 Ultimately, participants should be aiming to identify careers most associated with STEM,
as well as any qualities that would lead a person to Swéted majors or careers.

1 This information will be used to identify interview candidates va@ety of fields.
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AppendixB - Interview Questions

Interview Question$ Groups 1 and 3

[ERN

. Please state your title.
2. Are you married, single, or divorced?
3. Do you have any children? If so, hold old, are they?
4. What is your level of education?
5. What were youparents levels of education?
6. What were youparenés career paths?
7. Where did you attend college, and what did you major in?
8. What were your career aspirations when you were a student?
9. Did you have any pivotal experiences (positive or nggathat determined your career
choice? This can be any time between birth to now.
10. When you entered the workforce, what types of jobs or career paths were you pursuing?
11. What led you to the position that you currently hold?
12. Did you have any mentors, teacheor professors who encouraged your pursuits in
STEM? Please explain your answer.
13. Did you find it difficult to pursue a STEM career path? Please explain your answer.

14. Have you found it difficult to remain in a STEM field? Please explain your answer.

InterviewQuestiond Group #2

1. Please state your title.

2. Are you married, single, or divorced?
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10.

11.

12.

13.

. Do you have any children? If so, hold old, are they?

. What is your level of education?

. What were youparents levels of education?

. What were youparenés career paths?

. Where did you attend college, and what did you major in?

. What were your career aspirations when you were a student?

. Did you have any formative experiences that determined your career choice?

What led you to the position that you currenttyd?
When you entered the workforce, what types of jobs or career paths were you pursuing?
Did you find it difficult to pursue a STEM career path? Please explain your answer.

Have you found it difficult to remain in a STEM field? Please explain your answe
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AppendixC - Experience Diagrams Procedure

The researcher will conduct the experience diagram exelarggg the interviews. The

experience diagrams will be created as a way to visualizengzolarés experience in the field

of STEM. The experiencgiagram will be organized linearly, with information documented
chronologically based on theterviewedés responses to the questions being asked. The
experience diagram will focus on three different arbaght spots, pain points, and

opportunities fromeachwomarés experience in STEM. Organizing the information in this

manner will allow the researcher to identify different opportunities for innovation in the areas of

marketing, recruitment, or retention in STH#¥lated career fields.
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AppendixD T Experience Diagrams (Original Worksheets)

Early Years High School Undergraduate Graduate
Parents Both UNH Master's in Clinical Nurse
MDs New Jersey Colby College, Psychology — Leadership
Bright Spot
Serious Head Injury Prevents
Julie from completing
coursework to be a Neuro "I almost don't want to tell people
Biology Major. Drops down to that | want to be an Nurse
Psychology because it is Practioner (NP), get pushback” "I'd
Pain Points Not a high achieving school fewer credits say it's hard to advocate”
Peers seeing Julie as the
go-to for help Really
incredible biology teacher,
easy to grasp concepts,
Opportunities liked and was good at it
Beacon Health Options- Regional Network Manager -
Early Years High School Undergraduate Graduate - UConn Clinical Work Case Manager Beacon Health Options Health Data Viz
Parents Both Went saight into
had Bachslor's Master's program from
Degrees. Mom undergraduate - Became Regional Network Manager
artist, graphic Bucknell Unversity, Family and Marmiage working with hospitals, required to speak
design Psychalogy and English Psychalogy Admin Service Org for Comneclicu on data and staiegize.
Like biclogy,
tthought | might
be biclogical
researcher. Working directly with patients,
Aviays Took 3l he AP Really great professors, Warked with kids and famiies had a more holistic view of heir  Managing data for any authorized care.
someone who  dasses in High  english leachers, indepedent in their homes doing care. | had bean a producerof  Led team onleaming and implementing
was really good  School, Straight study with great female behavioral health, had a data, now on e receving end  Tableau [data vizuakzation software) Led
Bright Spot at math AsinMath professor Stipend to this program private practice for 1 year of this o
Didi't reslize that the quality
depariment was akeady doing
Pain Points Hated Chemistry Less evidence based  Not aways quantfiable s work Ourdata was not easy o decipher
Using arlisitc abilities, saw opportunity to
visually display information. Became data
visualization expen. During this time
worked with & new VP of analyics, she
Wanted to be a 4 years of dired! care. Loved, fantasfic. Took me under her wing. Didn't
e, iked but was intense/draining. report to this person, but she ook her ~ Kept in fouch because
anatomy. didr’t Didn't have a kot left aver under wing. Advocated, wanted to working with Health
ke the idea of  Always Nesded more emotionally for husband improve analytics, eventually was sble o Data Viz was a pivotal
working with  someonewho  Paychology degree later in my  education before Didn't think she coukd do it create new role. So smart, strong, bt mament. Changed life
poople but liked was really good  senioryear did an independent going into an adtual  forever. This was before also very matemal. Another boss so and perspectve on
Opportunities  animals st math study who | admired carser chidren Curiosity encouraging and promofing of my goals  thinge
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Worked with Consulting
Category 2 Early Years High Schoal Undergraduate Private Practice Oncology Group Consulting
Spent entre caresr in he ekt of
Oncology (Divesion Direcior for e
Busness Operations,  Worked for privale prachee for | American Saciety anﬂmabqn
Colty Sawyer College  approximslely 25 years Analysis and Consufing Senvc Retired from oncalogy but consulling.
Grew up with hat practics,
Mom was 8 nurse, worked with oncologist for
wanted 10 be 8 Wanted 10 leach foresgn  Work ed al P arkdand many years, gettng mvolved Fnancal and data analysss for
Brgni Spots  nurse lan guages nospitalin e SumMers  wth oiher anclogy managers onCology QFoups Natisn wide Work i willh pracheing oncology oups
Company sold twice during her Bme
Dissuaded because at there. Don't want 1 bulld products
the Bme there were Just 10 have companies be sold.
10008 of candidates for Really small consuiing frm, made
Pain Points teaching positions me nervous Coronavirus has basically siopped business
Had engoyed
at hospitals
23 & candy siiger - winalever Dey needed. Fell inko 8 job by answering an ad. Very
decded did not want o That clinch hat | When original doc lefl, had the new speciality at the me she joined
be & nurse but stay in w--nmn.yn abisty 1o become leader inihe  group. Voluniesr work wilh another group Really fem, made s group made il possible
Oppornunties e aimcane neamcars Sekd peactios. bed her 1 consuiing M eV ous 1 branch off N5 Ner own consuling Dusiness
Post Graduate - Post-Graduate  Oncelogy @ Business
) i Data Manager for Cardiac
Early Years High School Undergraduate Graduate  Harvard UMass Worcester UMass Owner Surgery @ Leahy Medical Codman Center

werm very suppodive of Rasingthres
learring. make sue ki, stated
it we're at last high Fanak bass, warking far
schoal educated. Math and ning a stay, goad spparive of working  hushand's
Mather taid h stence -nat Entemd undecarad but was afracied lirerim_ Decided ta mather Set up & i pracios.
chikdren hiat ey coud hardlostudy, o bialagical science bult her awn marry hushand amund forherfmtchiddo  Buildng Sl dan't knaw ko s day why | was
da out ogram i “waned to i bme. warking well came it wok with  management,  hired, knew nofing aboul surgery
Baght Spet Hier mind ta mere andmam  shidy Bings Bl graaly inerestsd me” ity liSe  fedt good et biling, =k Bl | wers prublishiad
Received a grant ta stend U. of
Rochester, but was aneofanky ane or Oy wanted ta show data fatwas  Tod fia she coddrimove up
twa wornen ta receive 1. "Ths & haw it camplimerary ta fis hasolal, becanise she didnt have a Maste/s
markeing would take fiat degree. Wart ko spend $taget a
infarmatian. Any dats nsm few lefler behind her name when
s, Cartng lareskeston Pt urfavarable must have she akeady knew alotal e
lﬂun’lnmﬂlnhmamm in i incarmet. Amganoe. nr_ing b jabr contert. Took abaut 2 1/2ymam b
r.;ma-n,wmm,wa maybe not ebewhere. Dismissive of my virce mansgement it she
Pain Pans in advanced st pirians mndnm;
Wentan afeld ¥p faa Mot heading The role was a"pival”
lah saked blomel  kwadmy  Famae sdvisor skongy srcauraged revias Hushand a ghysician.
e s L pariouar her undergrac se marh was worked inhis offos fr  Lad har dawn e
e state of vocaonar  pubished gave I‘mn'hg-m 2 pericd of e e quslily um halshe  Sumrisebaby  Cadman cerfer looking for data
Cppartnifes  Massachusess cormer craditility with male calleagues raiing tamily [T} manager
sarme level of f gendes di back thenas here is now
M just never seemed 1o boter ma”
Mare shaut Power. Did peaple in poser happen ko be in pawer? Yes.
Operations Manager,
Undergraduate/Temp Company aspartol  Graduate/ Supervisor of Scheduling/Film Manager Director of Qlinical Support Services at
Early Years High School Asmy - Mass General Matesial Transport Department of Radiology MGH, Depariment of Radology
Bt parerts Hgh achosd B Wardparrs s el Coli Matwisls S Haalh Cars Brass e 133 24 s vl s
anta - yaans b it at Wi Haagunmet Gorral | unad T have Bakinad
Lovas kg it arry sl ok
Fapla whch fratianguage
angish rumﬁ Feuiha . .Lm x.
Gt cppartunity o b, ses Wit groups wars bhe 3 mianager. am- B o
vl i work program. ol o bocks. dea
s ok 4 hcurs peroncs 5y aght Lo b s & Lowd  aaclaios, o vl rdganas What b hal = whatdo | have o Lt
Wantedio be avathom Woebad wello e Ehasad nakt [ pocphs andlcmd ha oo ke G e alotot
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Bohtfd  rementer T ———— amiy [epury ourgae than sl o e TEM Mantr it primerpe S goaw whs mantcr gol promatad
Partnar gotradlly sick was iningt: changs
e Baraua bug pranas for paoe, Lok
Mo ntarast inschod. D b wary it of comdon 2 i pregar s for tha
bang av scaa thahack trarskion That was 10 years ago. Danis. mentcr
utol me. Talking abod the math el s, s ot bl s o
alkin § pas aavifondof | Betied Coudvedons  Musr 16 years my besin Eady 806 maks 1 aves - ’ e wamath ot Mals domnaba
PainPors wehasl mora. remiert e Particral [SER—E Hhing and s il ane” warkd
working in
g A tha ki sty program. s itk 7 Tha's whar
o tha army & mantha bakors | it Timing wis s ghing - bt scsived
Grided. wated © ot ot of Bgalact i e o agply "You g Soop gat
L———— Puabady Mh - Lowad inirect hedithairs toithe pasticn bigar

Came fam a vary Hue
callar hame. Mam anly
wart #vaugh A8
grde, raised on a
farm, oidlest of 3. Dt
arfy ane af skeven
shings 'nhu gﬂmhd
high scha

s sarly @ middie
school was nlerested
in science, parents

Haning a tanily was a
mapr god kr ma”
Alsaknew |had ta
oo wasking.

First job ot of callege
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| Schal of Public Health

Bacheler's Degre, University of
Rochester, Newroscenos

45



TRAINING AND RETENTION OF WOMEN IN STEM FIELDS

Colorado State Department

Moved fom Ormgon back to Dervar
Dasomething mors apelied. gat
connected with graup ot CO Saate
Depament Acrass

Cormutart

o siae

Started warking in the Deparment of
Public haath, bukling cormedions.
Cammurity health assessmant.
exllecting data abaut needs at

commnty. Purchased
lave, vt Hoalth Diata Vi in |

said, | ward fo wark forthem! 2 yars.
Iapar. wark for MOV I

Tatdmau, bell

General Engineer at SUBMEPP

Health DataViz

Works withane taken male

n
it of data analvsts are good ot data
bt nat good af sharing tha data. | felt

ke | wans the bridge

(Submarine Maintenance Engineering,

Planning and Procurement) an activity of
NAVSEA located on the Portsmouth

Naval Shipyard (PNS)

Began working at Naval Shipyard in 2013

Career path is rewarding, what you worked so hard for.
Working in a Lego Robotics where they heve ratio
requirements , feels valued in her job

One of only a few women working on her site, over
200 people working there (esimate 10 other women,

"We need more women and teachers in STEM"

Graduate School

Speech Pathology at
Emerson College

Supporting classmales,
helping to explain the

papers they were reading,

what the slatistics meant

"This doesn't feel as
rigorous as | expected it
fo feel." Speech
pathology predominently
women (96-97 %) there
seems like there is a
great fear of math in
speech pathology.
Frustrating, want to have
evidence-based practice.

It was strange feeling like

Early Years High School Undergraduate Pharmaceutical Company Graduate
Master's of Puble Heakhwih
emphass in epadimiclagy and
Bot pare s have Bachda's. Uriversiy of Calorado at Boulder. Bachdar of ‘Warked tere d
degmes Colarada Arte in Bochemisty Pursuing graduste schodl 2 yeam  Science University
Grad echodl progam, dincal
Warited ta baa vt Martior - igh schad chemistry tachar, maawch naona ressarh
mtonaut, aometist -7l Haught she might wart 1o bea chemisiy Sha
Bright Spat dant harve ta figureit out yet™ seacher Iaved her Lowed the work Migh level dea  depanment
“They sort of faundersd i terms. of bising avet, cptome et e reaized
Srough life."Parerts dd nt she dicht ke bidiogy. Mad an interrship in acka o
harve e siraight career path pherma HATED IT. Huge wriversity, rever mally hated e imemship. Conseraiive cornmanity. D't really
Dad “serial enearenew” hada memarthere. Cart devate life loanimals  in decision making. sc and  uderstand jab, boss was keast
PanParms  instabiy e
Mddie school aways stang  Two mally stong chemity leachers. ane Sisterwha is 6 ysars older wert into Public
n math Had a matieacher  male andane female. Tuned mean o Healh - she also wared o be in public heath Dedrit waard ta be aNF or doctar -
Opporanities  she really i chemissy. even sl would major in it Putiic haath s vary woman heavy wanted fo have a bigger impact
Early Years High School Undergraduate Graduate
Industrial and Manufacturing  Engineer
Engineering at Penn State Management
Wanted to be Thought that architectural
an interior engineering, close 1o interior
Bright Spot designer design
Didn't get into the program for
Worked summers at BAE, didnt enjoy,  architectural engineering, lack
not many women gnjoy math and of support for women, few or
science, a lot of work required and may  no role models, campus was
have missed out on some normal college  so large. Difficult to pursue
Pain Point experiences Engineering 31ish and younger)
Taking a vocational engineering class,
Opportunities one of two girls in the program
Early Years High School Undergraduate Children’s Hospital
Wanted to be a
pediatrician Tufts, Started as pre-med, transitioned into child
from day one development and psychology
“The girl who
skipped a
grade,” didn’t
have to work
that hard. Very
Skipped a math driven, on  Child development, psychology, and biopsych as agood  Really loved the research
grade, school  the math team, fit. Pulled in traditional science but applied it in a way that  process. Loved working
was always BFF with math  was human focuses. Seminar on Autism senior year, with data, building a story
Bright Spot easy teachers professor stood out. Helped her pursue research position  out of iL.
First year was very hard. Had o study for the first time in
my life and wasn't used to that. Fell into the trap of
thinking she was failing. B+ average was the end of the
world. By the end of first semester she realized that a
chemistry or math major was not for her. "Oh my god,
what am | doing here, this is really hard.” Clac Il feltlike it
was way over her head. Difficulty asking for help, lack of
mentors. Had a friend be told she should pursue a major
other than pre-med, Jenna didn't ask for advice because
Balance of she couldnt stand to hear those words herself. College
artistic pursuits  internship working with students with disabilities.
with more Supervisor said "we never say lo kids that reading is hard,
STEM focused  it's OKIif you don't like to read” but we do that with math.
Pain Points courses More willing to let women build a wall.
Never feltike  Deep interest in Learned valuable study skills that would serve her well in  One research paper
"you can't do math and other graduale school. Took a year off before graduate school ~ made her realize that she
this because STEM related  to decide if med school was for her, this is how she ended wasn't interested in
Opportunities  you're a girl" topics up at Children's Hospital where she still works now. pursuing medicine

| didn’t have to work hard.

Children’s
Hospital

Took job to fill
vacancy but
ended up loving
therole.
Married all of
the things that
she was looking
for, data heavy
and significant
clinical
component

Should focus
mare on
slatistics, skill
people need.
Versus
trignometry
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Phammacy Graduate
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Clinical Pharmnacist
Consulting in Fraud, Waste,
and Abuse at SAS

#
Bachaior's Degres in Framacy Masters inHeath and  Tramsisaned ima this during
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phamnacet’ When | mid, 'spasking he said, na, |
wairt to talk 4o that quy' Ha was & parter or
Secratly vartsd tabaa something, ‘Bast of luzk™ Husband was also a
doctor, never gat phamacst, ad came for higher 2 Master's
#rat shs wars smat enough Math_ derivaives and Cakcubis il sducaion he got the Masier's degree. | bacame  degres unsl aler children Losi job during his ime., Mated ather wark daing consuiting
Pan Pares. todathat AP classes didnt sxst humblsdms” ! L] gy mmpettr  for local hospital system
6 mistors wee teachens -
kit like how much
ieachers made (inanciall  Nomeriors. St Faund a bock inthe lrary. Wert Dicft have “emers”
Baing ane of 6 gris meas. detorminaion. Thehader  down e st of caroers, “whafs. behind name ta make har
hatthe sameding n STEM wasmt challerging. the ervimnmeri ol fed ke solwae Srarsed workng wih Health
arerft dvided dong gender “Thatloaks o hamd - | beer  the most money?* “The harder it work was® Pomasions, “fedinglike you have o professional, hafswhy  Data Vizonbook. Female  Taking care of sick mather, needed
Oppotuniies  Ines, hey all pichedin s the mare | want to iry” * she wertback ko schad  awned campany o b bl 43 wark fram hame
Beth lsrael - taking Master's Massachusetts WP of Clinical
" Early Years High School Undergradualevels courses concurrently  Brigham and Women's  Joslin Clinic Improvement program  Innovation
Kent State
University,
Bachelor's of Azzarra - broke off from
Saence in Staff Nurse - General SurgeryER Oulpatient care - women's onginal job in the private
Hursing are abortion chnic Director of Nursing sedor
Because of how hat system/program
was set up (leaders in nursing) and
beleved that nurses shousd be Invahved in HI {Insttute of
Master’s prepared, 5o witun 2 years  Added on dfferent Healthoare improvement, did
staried levells courses. , breadth of a lot of workfow redesign,
Mother was a Doing chnical Indder, [} work on [+ Data analyties company, onfy
Bright Spots  nurse more admin focuses primariky women improving outpabenicare  program women, under 30
Difficuty 1o rmain in tech,
Mothes wanted me to be a more men than women. When
‘social worker, but | didnt | started a1 this company |
Pain Points wiant 10 do that wiars only the chcal person
Never one 1o say | want 1o
be a nurse my whole ke,
never had that defining Hedping people to marry real
moment. Mom vas a nurse Really great professional mentor, @xperience hat cinician
50 maybe it was the easier gefting your Master's didn't mean you This job came from layoffs, brings to data analytics is a
Opportunities thing 1o do? have o leave patient care good opporunities chaenge.
When people
say STEM, they
mean "hardoore
sciences’ "Care-related profession”
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Early Years High School Undegraduate Graduate PhD Workforce
Pennsyhania
State University
- Master's in
University of Central Florida, Industrial
Industrial Engineering Engineering Human Systems Engineer
Wanted tobe a
brain surgeon,
news anchor,
and then
wanted to be a Freshman year was tasked with Funding became available to
Mechanical finding a mentor, targeted female continue PhD, stayed. Just
Engineer so she professors, wanted their perspective. because you have PhD doesn't
could design Guidance from other women in mean you have to go into Strong network led her to finding her
Bright Spots roller coasters!  HS - Autocad Program. STEM. academia current position
Intemship
during graduate
school: told
directly that she
checked off the Academia "rife” with gender
Experience of professors teaching to  minority box inequality. More difﬁcun for
the book but not having experience  because she women to be publi " ining,” i upting, belitting, lack
Pain Points Program was “for boys” with practical application was awoman. including in double-blind studies. of attribution
Took it partially to prove she
could, partially to meet boys (HS In some ways,
brain). Enjoyed exploring recognition that
engineering and design Surprised by the representation at  women don't
concepts, turned out she was UCF in Industrial Engineering. POC, have the same  Having a PhO meant she could
good at it and understood the genders and backgrounds varied.  opportunities  pursue career opportunities but  Challenging but not necessarily driving
concepts better than mostin the  Department offered healthy and worked inher  also transition more easily into  me away. Don't know if anyother inudstry
Opportunities dass unique mix of pecple favor academia is she so chose would serve me any better or worse
Group #2 Early Years High School Undergraduate Registered Client Associate,
University of Pittsburg, Started as
business major, shifted to Licenses. Two exams, you don't actually have to have a
Communication and Rhetoric college degree o take them.
Convinced | was going to be Once you're licensed, you're good to go. Arguably the most
a pediatrician. Liked working successful person at her branch (a female) does not have a
Bright Spats with kids degree. Manager saw her potential
#Metoo movement drastically affects the work environment
Lack of diversity, “typical to what you might think in a big bank
‘Wasn't a great student. Lack of teachers  Student Athlete - amlet-r.s can or investment opportunity.” Old school. Don't get the
Turns out, she doesn'tlike  that were mentors. Can remember the  damper focus on ion that these is a push to change things, realistically
the medical field. "White coat teachers that discouraged her more than  Definitely didn't get as much out of it's a battle.” Male dominated industry, women only make up
Pain Points syndrome™ the ones that encouraged her education as she could have 15%
Alot of the skills translate into her
current role. Relationship building
Senior year panic, *| don't care what
kind of job | get, just want a job.”
Didn't necessarily pick finance, just
Parents and coaches mentors. Mom was picked jobs | felt qualified for” "I'm
Opportunities a hardass really going to have to nail this* “Tell me | can't and I'll do it amyway™
Early Years High School Undergraduate/ Graduate Oracle Start-up Start-up Sold to Amazen State Department
Program Oficsr, Depsrtmarnt
Dad - Probessor Syes program. Massachuse s nsStte of of Gate O¥en of Coparsive
BU, EDD. Teachs K- Techndagy (MIT} Camputer Scmnce. Masters. Trrast Raducton, Buma of
12 STEM Educators  Norwood  MA o Emgneeding in Carrputer Scieneas Nashua, B Cybersacudty, Cambadge, MA Internatcns Secudty

Good grades, sat meup well. Liked STEM
bjmcts in sehool. Compter science ki,
and part of e appes was Fiat Fare wam

Furding avalstila or Master's, make  prefly
sy b0 pursue i you'm @ studert in MIT

Mam meaningiu werk more

peagle her age and ciasar ko the

sctusl product

Mam 1o cler faan jusd coding

DicknY foal ke she was good at
emdng Lack of confidence.

Framy

Usiizing mom skils such as
speskingand wiisng. buldig
ar martaineg mlason shigs.
Crasivity and decision
aking

Had worked therm far 3 years. whan Amazon bought e

campary she was putin an ey leve posison, despite

e fact that she was in e

Mastor's o MIT

cradentals o less expararce uare mmh higghar mles.

iiter] 19 st Tade”

Dad was wery o gjts and lkad the fesingafbaing Lageal hing tada. Laved the academic
encoumgng. sgned  abie K kespUp Wit B guys Jr Yasr  seRngand chalange. In a scranity in liege.
up forlams of STEM  wert ko a canp “Waman n Teshnalogy® bt of wamen fa lok U . Osmograntics of
BrighiSpol  relsted-camps Ovarachiaver in HS MIT arebalanced
Mcas much diversity cnos
youve antered f1a indusry.
Ha in ~did wark
‘Wishad sha was given more dimcion. She Wi ane woman for undergrduate and anscura, kow level work, berig
wins facused an schadl in e mament but gradustetheus, and she was a gaod mls "0 men” Manager gma gy,
et mally knaw what sha warted fada.  model. Same ane-c Mkractoms ike guys  inhis Ak, din! Rave maderm
Pain Part Mot many mertars inHS taking aver projects, bt Aot stemac undessanding af fe b ek
Had dane an niermship al
Crmle, ny gavar s pliater
Suppartive family. wihaut pusing traugh
wpomre o STEM puter science can be appied B any Frocess. inlerviews - iy
foma yongage.  Pumusd compier sciencs because she wthm wotar e, bataspnct e ke you - uesbarn,cade an e st
Opporuntes  mxvacuricdan #aught she couid get a good jab can ga ina any Sl you wa wiite cordean the baard

Y
friends™ Pamanaity nat entmly

Fbws al 52 “spask Up, be mom
u:ria-rrTn--unm a wmjactary for ar e acislly
afer shagot bumpad down 1 ety level postion

Sl domsrtt el like she
Epas U o is earfida)
I dan ward & be @
Industy s hard butshe
domnt knaw if she can
ambue ihat dficuly o her

Fait e she had mare 1o afler. Analagy: i you're a unner
ard youra not fast, whats he port 7 Butid youre a
sacoe playar, you may youl have ather
shills

gerHler. Geting sciersts ima
qgavernemant, bring mam
o

n
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Managing Director, Health

# Early Years High School Undergraduate DC Urban InsGraduate  Post-Graduat Content
French and Economics @ Simmons University of Information Science and Data
College Chicago Market reserach Management
Thought she
would work in
Econo-analysis marketing unti
- getting she was
Crealing pleasure out of  introduced to
Economics, analytics math classes. econometric knowing more,  information
Bright Spots Really liked statistics mode! of Japan ego boost science. Meritocracy
OMG Linear Algebra! Didn't take it.
Father died ata Professor in college suggested she
young age, get a degree in statistics, but it didn't
rasied in single click with the way it was taught. Terminology is a barrier to entry.
Pain Paoints parent home Didn't have great role models Used to intimidate (at least initially)
Math for economics - didn't listen
when someone said it's hard. During Working with
undergraduate worked with an Working on a the first
Economics professor at Harvard, mainframe, Pre- interactive
Opportunities connections PC search engine
Early High Department of
#2 Years School Undergraduate  Graduate Health CEO, Communicate Health
California School of
Intergral Studies, Intergral Communication company that cversees
Hampshire College Medicine data and design
She always
knew she
wanted to lead Looks at different ways of
build healing, different ways of
something, health and wellness from
Bright Spot make a change Non-traditional grading  different cultures Research, design
Lack of mentorship. When they started the
company small business bureau were not
responsive o her seeking mentorship.
Had a boss that overall "You'll see how hard it is to be a woman in
presented as a nice guy business® They'll assume you're the
but was sexist. Not very secretary, not the boss. When she wanted
forthcoming with to integrate tech, people said "how can you
acknowledging work.  do tech without a tech team” You have to
Grew to dislike him over know tech. Male tech people were
Pain Point Lack of mentorship the 9 years she worked doubutful. You'll never do this
As one of three female principals CEO of
her company she can run the company the
way she wants, not just like a male-run
company. Environment is healthy and
supportive, inclusivity. She has the power to
Wanted to be Writing and porfolio Experience made her  ensure that this is the type of company she
the President of work, more focused on decide that she didn't  runs. Thought that they had thought about
the U.S. when giving written feedback. want to work for people  bringing senior leadership, glad she didn't
she was little - Easy transition into like that, she knew she  because she's leared so much. Situation
now, the CEO graduate work, public  policy work played well into wanted to do things is really unique. "No one at Communicate
Opportunities of a company health focus integrative health differently Health will make less than a men"
" Early Years H'gh Schoal Llndaglxduata Hospital UNH Dartmouth MGH NSOQIP Principal Health Data Viz
Calby Swryer, Business
Pamnts hath educators Adrmrisrason Firance Department Dartmauth Madical Schoal
Brather n campuers.
v very nterested in
compuser. Dean ‘Was one of e firg. Niche program . Cuit her b
director of her program peoplein hepmgam.  and was able o gofl Sme Working wih sugsons_ they told her you taught me
Mways varted bein ‘saw scrmeshing in her, siried mar  Amazng, leamed fings. #ings” ois of walidaton, cpportnies. Saw a skil set that
business, st was herchampion. Gat o Yaetatwasinthie  Gusing edge. seh made semse i them. Always showed up and warked
irterest in artand job o callege fom progrm she was realy  progeam. wll respectsd hard. Highly supparve, spoke well of me ta ofher Knew she was the smartest
Brght Spot desgn necson inte mestadin Early admiee collesy ‘Wamen awred
Frustmted, wantsd 8o
sprask winge. Na ane
wartedto Fire her for Bays club Infront of a mom af peopie he called me a
high leveis “Ithink fs 3 Madstased MBA_ tch ™ Called a liich more than ance  Just because she Sacrificed a ton of parsonal
mars workd. N is 3 ACoourmng degress. knowledge and confidence . ciaimed ner piacs in Me mom. iy Sme. ¥ you dont oan it Really herd 1o sart Them was
furry place, wouldr't Hated_ The pmgam she imapropiiate, demaralizing. Waried i siart her own sameone dse can detamine Flan B. Siared when daughier
k frough laget really warted 1ol in business, it wasn that she locked corfidence butshe yaur fate® b never ever gy s i college, had same savings
hered, mot very was 2t Yale butshe wansrt ready orfuly clear Wasrt Sl mady i isave a 1 be in that positon agan Bad  but she was te pem;
Pain Pam rogmssive coudm upro famity paycheck. Braadwinner of Gamity. sinumion. GEO wais an idat Ereadwinmer. No omer choice
Was taaching af th time,
samecns asked § she knew
Even when | was ahou the progam ‘Wamen are Jeerat managng
Workng for omer peopie Ephiphany. She wert on a rechrical projeces. Collaborve
Merforabways sisered | abways waried o work  Learmed @ ton, Singulady $ree-day program_Knewifs Saw a kot of people ouf on their own wha she fought was. Froblem-Sohng,
Opporturites. hertoward cpportunifies  farmysef focused whereshe needed tobe  idicic. nat very goadat & Gommunicaton
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Chief
Medical
Early Years High School Undergraduate Graduate  Practice Officer Consulting  Cigna
Marketing
Practiced Medical
Brown - phiosophical medicine for 25 UMass Executive and
anthropology Tufts, MD years ‘Worcester Sr. Director
Female
mentor in college ran hematologist -
human studies - Jane DeForge. Consulting,
math teacher professors, doctors be 35% women - hated the travel. Allowed more
Bright Spots major influence geared toward vanguard Mother of 5. family time
5 women, 105
Everyone but people. Not Pushed aside,
parents were Discouraged every step of easy togetinio sexist jokes.
Pain Points discouraging the way STEM harrassment
Always
Mother had Knew she wanted to be a interested in Lives ina
worked in an doctor, so she majored in healthcare multigeneration
Opportunities OB/GYN office humanities quality al home
Division of Military Fellowship in Opportunity to move
LE] Early Years High School Undergrad Trauma NASA Ames Graduate Califernia Baylor into tech
Dud - sy, West Poit, Filarmed in
e Master's in walage, gt & Systems Andyst,
Enginmedng, Med School Santa Clara Universty,  Injiry Epedinmcigel, job with fam  MSPH, University of Healhcare Analyst and
after hat Bidagy undergmduste mesamh alter callege Calomda jry Prevertion Cader
Liked fie lab and
Haught § was fun Studying bane
Teachars a mix ol male It during
and female. Rae wpace Bight - Falowship lurmad inko &
modes wound. Bolagy  Not a mah person. iked fun Atths poinl Swpodive lermale professor permanen! poson. Bull
professors alwers  working witt data, Liked e Dad becarm  gal her Biraugh tough year  progeimening. Same wermen
Brignt Spats wanmn protiem saing mpect.  wlooumgieg 0 Arzana i leadershin
Dwcn't ke maan agement.
Oucn't wan! 1o work, with
MR Baytar Dalas TX mare
Fatir was nat carmmrvatve. Nok
moouraging Wl appressive tut nat many
mginaarng - gandar mba madals. Has & fhend
Bases caming Fam ha Moslly wamern - could il b who was on 8 ol she said
amy. Gew up with Dad because Apaid less? whe was one of o Cantdence shaken by his
wha was in med schaal Staried o Univessity of Tarible maney Mostol her  Wrownikh people” and ane  prospect. Gender? Brather
dftamnt view, didn'l want Grew up with Dad who was in med Cauldelt wark in Arizona, program was jusl  bosses men. Health of b warman --> lack of gven e same appakinily
tobe adoctor. Wasrila  schaol — different viaw, ddnl wart  Mare man n chamisy I full-er dus & OK 1 Dont mave lor 8 educalons woman, Bie dvarsity. Asyaugo upin  and he hac na prablem king
Pan Poirts sudmt o be a doclar and ghywos. o ral allergy bay” “auchy dealy” side hmrarchy, mare men e chanea
hroduced to a waman
wha wasin Public
Haalh sl in heath Likad study demgn, just
care bul nat an MO, came across he bod
“Gadiacks” schaal warking on & study of Though! about gettng &
Didn'tinow what | liked - pmosss  Good size, comackons, injuses of WaeetPoirt PHD, but nol positve sha
Opporuntiss of alminasan Ll e wanied o
Daesn) ke crap
Early Years High School Undergraduate Graduate PhD Program

Bright Spots

Pain Points

Opportunities

Environment and development

Interested in
physics in high
school but got
way more
encouragement
to go into social
sciences

Mom

encouraged her
to pick major in

environment

because green Science courses as apart of
jobs were her studies, but also lots of
popular economics courses

University of New Hampshire

Women in Science Club - older
graduate students giving her
advice, helping her navigate

Challenging, didn't click. Advisor
pushing her away from hard
science toward more social
science. During her dissertation
defense, asked her if she was
moving to Canada to be a "stay
at home wife"

McGill - Analyzing wildfires

Ladies of Landsat- amazing way
to meet women in the field from
around the world. Highlighting
women's work on their Twitter
page, storytelling. In N. America
field is men but it Europe it's
female dominated

90% of the field white and male

Networking with women
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Larly Years  High School
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Bachelor's Degree Worcester Polylechnic
Institute (WP1) -- Chamical Engineering
Intemed at wastewater treatment plant in
oollage. Halped 1o getthe job she is in now

When you tell people you're getting a
degree in chemical enginearing, people
gasp. Vanity thing, but it kept her going.
Her yaar at WP| was about 60/40 and that
was a big deal that year. Chemical

i ing 50/50 split which was rare

“Youlre only here for the numbers” You
didn't deserve your spot in the program.
Only one undergraduate professor was a
woman. Discouraging.

| thought if | was just a pure chemistry

g tpan Wapant Dot dhe dumvared o bt
O diagrom Wil s - whhau
it f tachars are s Pl o
o Pnia
Nove hat ity whuceton urtd e resksed
et cae o wirh o ket ol and
Omatunte  inmin
Early Years High School College
Both parents Bachelor's Degrees,
both compuler programmers
Really iked chamistry, high schoadl
chemistry teacher "whipped us into shape
bacause we were lazy" helpad har
through school applications even after
she was done with class. She hada
doctorate, smart and knowledgable going
ta school interviews (particulady one at
WPI) there was a professor who said this
is avarything you can do with chemical
Bright Spots i ing. The jas ware vast.
Didn't like doing labs, really hated physics
Pain Points so that kiled NASA idea
‘Watching Jeopardy Collage
Toumameant as alittie gid, all the
winners were male. Watched one
episode where the winner was a
famale who worked for NASA Pivoted to Chemistry from NASA
Opportunities  Made her want lo work for NASA  aspirations

“If she can do it, | want to do it”

major I'd just be doing lab experiments

a1 A 1010 v b 0 oy . Rl whars | wiaih 0 MW, e s

S 1 ey ORIt 10wk Wi
Vi bt Wil vary ik

Post-Graduate

Consulting Assistant Projact Engineer. Civil and Environmertal Firm

Firstjob out of college, baan working there for 3 years

Nat difficult to stay in STEM. Like working in STEM, liked going to school
for it | do like what | do. | guess it's hard to pinpoint if any major thing
would happen that would have her fully leave field vs. leave her job

You got a job first over (X) because they need to fill their quota. All clients
man, one female diant. Going outinto the fidd to deal with all these men,
hard to be taken sedously, if's hard to be taken sedously in the field and
then you bring the complaint back © the office and you're teling this 1o a
man. Annoyance and discomfort because no one is there who has been
through that Initially very encouraged because they had a lct of women,
but then as I've been there longer that they hire a lot of women in lower
roles, only a few in the higher roles so obviously they leave because it's
nal. sustainable for them. She can sea that if she stays in company 1o point
whera sha has kids or wank anather degree, no support system. Things
like we have women, 25-35, you know one of them will want akid al some
jpoint. They get pregnant and panic, no breastpumping room. No good
systems in place for thase women

All over the place because | wanted a job. Main goal was to work in
anvironmantal field in some way. Gives her the chanoe to try her hand at
lots of different types of projects and decide what she likes best

51
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AppendixE - Personas Procedure

The researcher will develop the Persaftar the interviews. The Personas will summarize the
experiences of the women who were interviewed to identify trends and themes. These Personas
will be presented to the thesis committee and will be a launching point for the Statement Starter

activity that the group will conduct.
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AppendixF - Personafkesults
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I quietly rage to my
friends offline.

99

Jamie, 32, Chemical
Engineer

Introvert

53

High School

® In high school, Jamie loved being in classes that were "for the boys." She liked to prove that she could do

it
College

* Jamie attended an undergraduate institution where both male and females were represented in the faculty

population
e She had a female mentor

e She was a member of a sorority in college and felt a lot of support amongst her peers

® Her university has a strong alumni association and has connected her to professional networks

Professional Life

® She deals with micro-aggressions in the office, including "mansplaining," interrupting, belittling, and lack

of attribution.

® She is challenged by engineering, but she does not know if the challenges she is facing is unique to her

industry or if she would encounter these challenges in another field

Challenges/Frustrations

® Jamie had a very positive undergraduate experience but has not had the same experience in her industry.

® She has very few female colleagues to support her when she is dealing with sexism and discrimination in

the workplace.
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They said 'you're only here
for diversity quota.'

Rebecca, 25,
Industrial Engineer

Extrovert

Early Years
® Rebecca grew up in a household with at least one parent who worked in a STEM-related field.
® Rebecca was often the only girl in her higher-level math and science courses in high school and
college.
College
* In college, Rebecca did not feel like she was reflected in the greater engineering population. She had
very few female professors or mentors to look up to. Even well-intentioned male professors made her
feel like the odd-one-out in class.
® Rebecca's male classmates in college were often demeaning. They would ask her for help on the
homework but would then question her answers, even if she knew she had them all right.
* When she interned at different organizations in college she found the awareness of gender
discrepancies actually worked in her favor, although she didn't like the feeling of "checking a box."
Professional Life

* Despite being only one of the few women in her office, she feels more valued in the workplace that she
did at school.
Challenges/Frustrations
® Rebecca is frustrated that many of her opportunities have been given to her because she is a women
rather than her merits.
® Rebecca dealt with the challenge of being the only female in many of her classes, and the pressue it put
on her.
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They'll assume you're the
secretary, not the boss.

Mary, 60,
Healthcare Company CEO
Extrovert

About Mary
® Mary co-owns and operates a healthcare consulting business with two other women.

® Prior to starting her own company she dealt with sexism in the workplace, including being

overlooked for higher management positions and offensive name-calling.

55

® Due to her experience working for someone else, Mary decided she wanted to be her own boss.

* As the CEO, Mary is in charge of hiring practices, insuring inclusivity and diversity in her

company.

* Even as the CEO, Mary has been in situations where people assume her male employees are her

boss.
Challenges/Frustrations

¢ [t frustrates Mary that she continues to deal with sexism even as the owner of her own company.

¢ Her situation is unique and therefore she does not have many peers who are in a similar position

as her.
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