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there s boon mafor groweth n
5 partizipatior 11 ATS education,
cergrahuate ATS sewvees:
= At keast 234 sinee 1mg
+ Peak perceritage of 3t in 2008 (NSF. 20123)
= Dootord] ATS degrees:
* At last 250 siree 2002
+ Pedk representation of 387 in 2007,
but 3 aecline to 200 7 2008 (NSF, 2012c)

Introduction: Women's Participation
Remains Limited

Iﬂt“OduCﬁOTI' Un-iqu-e & []h-de-rslt‘ldied = AIS b g o N‘r'ratw in r{rgfrr compition h\! worten relithe to men of

Trese data raise guestons dbout what may chalenge 22 well 2 the geosciences (Charlevoin, 2oi0, NSF, 20133 NSF, 20121)

= Perceritage of woemen 0 ATS pocupations lags hetind

it 1 | — percentage of women completing deqrees i the discipline
" {Gorzalks, 2010)

63 O




Introduction: Wwomen's Early
Participation in ATS

n the 1960s and 1470s, it Was rare for US. women
to go into Atmospheric Science ( ATS).
* Undergraouate ATS degrees (Man = 57)
e Doctoral ATS degrees (Mdn = 37)

(National Science Foundation [NSF] 200%)



ATS

been major growth in

in ATS education.

' legrees:
e 198

Pe: K 0e of 367 in 2008 (NSF, 2012a)

« Doctoral ATS degrees:
* At least 257 since 2002
« Peak representation of 38/ in 2007,
but a decline to 207 in 2008 (NSF, 2012c¢)




Introduction: Women's Participation
RemainsS Limited

o Widest 93p in Aegree comPlet'non by women relative to men of
the geosciences (Charlevoix, 2010, NSF, 2012a; NSF, 2012¢)

. Percentage of women in ATS occupat’nons |ags behind
percentage of women comPlet'lnB Aegrees N the A]scipline
(Gonzales, 2010)

N




Participation of Women in Detailed Geoscience Occupations
(2006)

28%
23% B
21% 19%

1%
* 1%

Percentage of
Total Employment

s 2§38 Y8

9%
6%

2%

Oceanographers Envionmestal  Geclogisis, Matwalsciesces Almosphaic Esvivamesial FEsnginecering Petrolcam g zsd
esgneers moindmgexis moRagers and space sciemlEts g mgEmenIs !nh,:d
scientists sciestists w

mm&mmmmhmhnmmﬁTmﬂﬂmwmﬂ the Scentsss andEng nesrs Statstisl Datn System. The use ol NSF
daindoes not mmply NS end h methads, or conclusins contanedn thes report.

In 2006 women repreSented only 157 of ATS/Space
Scientists, with oceanographers recording the
highest percentage (287) of women in
geoSciencesS occupations (NSF, 2006).



Introduction: women's Participation
Remains Limited

0f the wWomen with ATS doctorates, a small proportion enters
academia, and even Fewer Pr03r655 to senior academic ranks
(Tucker, Ginther, & Winkler, 2009, Winkler, Tucker, & Smith, 1996).



Introduction: Unique & Understudied - ATS

These data raise questions about what may challenge as well as
what may support women's persistence in ATS higher education,
Particularl\i at the graduate level.

« Unique ATS-related diffieulties?

« Would ATS women benefit from SPechOnc SUppOrts?



The PresSent Study

e This stud\i Was cles'jgned to examine ATS women Braduate
students persistence Views and experiences through graduate

education.

« For the purpose of this Stu&y, "Persisteﬂce“ is defined as
the pursuit of an ATS educational Path foHow'mng the nitial
choice of ATS.



Participants

« The participants were twenty-five
female ATS graduate (14 masters and
11 doctoral-level) students between

the ages of 22 and 30 (Mage - 2513).

« Seven were married, 12 were in a
committed relationship, and 6 were
not in a couple relationsShip. None

had children.

Procedures

« Participants were recrultad via small invitation and
via tudent and faculty rafarrals

+ In-depth, semi-structured intervisws were wsed to
axplors persistance visws and sxperisnces.

- Each interviaw was audis-recerded, transcribad
verbatim, and edited for accuracy.

Data Analysis

T Snbarviens wers analyzed based oh grounded Shisry
(Etrauss B Corkin, 19950 Coding wné completed by a
four-eiinber Fefals faam ahd consisted of B mults-
phiss process Whereby all fmam membars

(1) fcdentifind textual Segments of intarest,
(2] prpanized emergent themed ints Merarchizal
catignrsg, and

15} dascribed cataporias bassd oh propartiss and
dimensions.

Data Trustworthiness

+ Ml ndarvienes ware Indapandantly
coded by at least thres researchers

+ Indvisual cedes were diZcusssd and
renrdsnd in coding meetinga. with fmal
Cadps baing ackisved via a conSenbus
?rm

Finally. amergent thamss wars arranged info &
centaptual mede] to better undsrStand their

relationships




Participants

- The participants were twenty-five
female ATS graduate (14 masters and
11 doctoral-level) students between

the ages of 22 and 30 (Mage = 25.13).

- Seven were married, 12 were in a
committed relationship, and 6 were

not in a couple relationship. None
had children.




Procedures

- Participants were recruited via email invitation and
via Student and faculty referrals.

- In-depth, Semi-Structured interviews were used to
explore persistence views and experiences.

- Each interview was audio-recorded, transcribed
verbatim, and edited for accuracy.



Data AnalysSis

phasSe process whereby all team members:

(1) identified textual segments of interest;
(2) organized emergent themes into hierarchical
categories; and

(3) described categories basSed on properties and
dimensSions.

Finally, emergent themes were arranged into a
conceptual model to better understand their
relationShips.

The interviews were analyzed baSed on grounded theory
(Strauss & Corbin, 1998). Coding was completed by a
four-member female team and consSiSted of a multi-

Data T

. All intert

coded by

« Individua

revised i
codes be:
process.
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ounded theory
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of @ multi-

Data TruStworthinesSs

i
rchical - All interviews were independently
coded by at least three researchers.
ieS and
- Individual codes were diScusSed and
revised in coding meetings, with final
nto a codesS being achieved via a conSensSus
eir

process.
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| * [leachers research was like and guids me but ghve me a little bit of freadom

to do what 1 was interastad in .. just encouraged me to go on and
Study mera."

Sal-Dout

Time Managament Stress
(Acadamic ve, Social)
Uncartainty about the Futurs

Gommen Setbacks

4

Supportive & Influential
Retationships

Personal Attribules

Practical Support

= Advice &
Guidance
« Financial

Ermotional Support:

*  Encouragement
=+ Motivation

*  Inspiration

Desired Career Qualities Supportive Experiences
+ Social Impact

+  Stability

*  Flexibility (for family)
High Regard

Interpersonal

Articipated Challe nges:
+  Employment

= Geographie Location
+ Time to Ph.D.
Dual-Career Matters
Flans for Children

Career-Related
Plans & Concerns

ands-an:
Rescarch Invelverment
ntarmships & Fielchwork

Camps & P : . )
AP & Frograms Influential Experiences

Environmental Societal

n the Classroom:
Coursevork
Teaching &
Offering Mentarship

Gendered Expectations

~

+ BGendered Gareer Normes
+  Pressure to Prioritize Family

Graduate Program Fit

Advising Style:
*  Flexibility

Departrmental Gulture:

+ GCollaborative Research
Atmosphere

= Supportive Peer Graup

Societal Values

Pressure

= Gerder Dynamics = Axaila bility \
(8.9 Lack of Woman) = Ability to Relate Policies & Initiatives
) T fal livs honastly 51 doit put P
+ Education nmnmm:hmwﬁhuw
. SCICHCO apportunitias presentsd to me that b

Career-Related
Opportunities

s freel guilty”
+ Diversity-Focused Programs
(eg. Scholarships, Interns hips)

Challenges +  Governmant Research Funding
Nat\mrl_&iwg Gemdered Expectating:
Professional Development Overt Gender Discrimination
*+ FRecognition (s.g.F ublishing) +  Nizrniraninn Intaractinns —— s o T &1 bl Wb T vt



Self-Doubt: "1 Spend a lot of time thinking I'm not
very Smart. I never felt that way until [graduate
Schooll. Just the level of Do I have what it takes
1o finish this [(the PRDI? "

Mothation:

T'm very disciplined and 1 do have prioritiss...
Right now, Sthool'S very impartant to me and
5o 1 put that first”

Mentor - Work-Life Integration & Women in STEM

“There was ong [ATS] professor...the only female professor Tve had,
and she was influential bacauss. we [unaxpactedly] snded up

talking about what T wanted to do with my life and how T will £it kids
in and how She managsd that. and that made a big difference in my
mind in thinking about whether [ wantad ta stay and gat my PRI

* Motivation
+  Optimism
= Self-Confidence

Interest in Science:

Interest in Science

"If I'd gotten into a different area of research .1
might have stopped after the masters degree.
but.it's something 1 think is important.’

s‘?'em.'f'c Ap".mde Role Modals & Mentors: Academic Personal
Pride in In_:lentlty + Women in STEM = Advisors +  Family
(Woman in Science) +  \Woark-Life Integration Models Peears +  Partner

* Profesors *  Friends
\ Teachers
Self-Doubt Personal Attributes I /

Time Management Stress
(Academic vs. Social)
Uncertainty about the Future

| Common Setbacks |

Supportive & Influential
Relationships

Desired Career Qualities:
« Social Impact

*  Stability

*  Flexibility (for family)
High Regard

-

y Employment Career-Related
el Geographic Location Plans & Concems
Time to Ph.D.

Anticipated Challenges:

Dual-Career Matters
Plans for Children

Interpersonal




"Tm very diSciplined and I do have priorities...
Right now, School's very important to me and
So I put that first."

resSt in Science:

y different area of reSearch ..I
ed after the masters degree,
thing I think is important.”

S

ture

ks |

- N

N A

* Motivation
*  Optimism
« Self-Confidence

- . l .
* Interest in Science
» Scientific Aptitude
* Pride in Identity
(Woman in Science)

_/
|

E’ersonal Attributes j

Role Mc
« Wor
Wor



Motivation:

"T'm very disciplined and I do have priorities...
Right now, School's very important to me and
So I put that first.”

\ [ h
* Motivation
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Interest in Science:
"If I'd gotten into a different area of reSearch ..1

might have Stopped after the masters degree,
but...it’s Something I think iS important.”

f-Doubt \




raduate "It I'd golten inTo a different area of reSearch .
it takes might have Stopped after the masters degree,
but..it's something 1 think is important.”

]
/-7 Self-Doubt )

 Time Management Stress

« (Academic vs. Social)

* Uncertainty about the Future
N

Eiommon Setbacks




Self-Doubt: "I Spend a lot of time thinking I'm not
very Smart..I never felt that way until [graduate
Schooll...Just the level of Do I have what it takes
to finish this [the Ph.D.]7 "




\

Desired Career Qualities:
 Social Impact

« Stability

* Flexibility (for family)

* High Regard
\ = TOnReS _

Anticipated Challenges:

«  Employment Career-Related

 Geographic Location Plans & Concerns
* Time to Ph.D.

* Dual-Career Matters

& Plans for Children /




Plans for Children:

"1 think the whole having a family thing starts to pull women away
from their careers because I don't think ATS as a career has found
a way to really work with women and family that well..I'm hoping

things will start to change but it's a little frustrating.
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Bupportha & Inflesntial
Relationships

research was like and guids me but ghve me a little bit of fresdam
to do what 1 wag intereated in .. just sncouraged me to go on and
Study mora”

Sall-Doubl

Perzanml Alsibutes

{feadarric v, Sarial
Unzerkainty atout the Futur

Common Sathacks

Practical Suppart;

v Adwce &
Gudarce
* Firancial

Ptmarigunat

el b el o b bt b
mcaagad wa by ks

Emotional Suppaert:
« Enccuragemant
Kativation
= Inspiration

Desired Carear Qualtes: Supportive Experiences =
Sacial Frpact
Stabiity

= Flesisiity (for farmily)
High Regard

Interpersonal

Career-Related
Plans & Concemns

Societal

Gendered Expectations

~

+ Gandered Caraar Marms,
+ Pressus to Priortize Family

Graduatz Program Fit
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Role Models & Mentors: Academic: Personal

* Womenin STEM e Advisors «  Family

* Work-Life Integration Models « Peers e  Partner
 Profesors e Friends

. Teachers

Supportive & Influential
Relationships




Mentor - Work-Life Integration & Women in STEM:

"There was one [ATS] professSor...the only female profeSSor I've had,
and She was influential because..we [unexpectedly] ended up

talking about what I wanted to do with my life and how I will fit kids
in and how She managed that..and that made a big difference in my
mind in thinking about whether I wanted to stay and get my Ph.D.”

Role Models & Mentors: Academic: Personal:
* Womenin STEM e Advisors e Eamily



AdviSor: "[My advisor] has been an incredible
advisor. He's really [helped me to get] to..where I
am now. I'm having a paper published pretty Soon
and then I'm finishing my thesis and having a
bright career ahead of me.”




Practical Support:
 Advice &

Guidance

d * Financial

Emotional Support:

* Encouragement
== * Motivation

* |nspiration

Supportive Experiences



Advice & Guidance:

“Nobody in my family had ever gotten a [graduate] degree..So I didn't
know what to expect.. just having a mentor who could Show me whg
reSearch was like and guide me but give me a little bit of freedom
to do what I was interested in ... just encouraged me to go on and

Study more.”

Practical Support:
« Advice & /X
Guidance



Encouragement:

"[My parents] being proud of me has always
encouraged me to keep going, “




Cormmen Selbacks

Practical Supaort.

« Advice &
Gudanca

*  Finarcal

Ermcfaral Supaort:

- Encauagament

— - Wafivatian
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- Teaching &
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Gendered Expectafians

~

+ Gerd

* Prass
Societal Values

Collaborative Research AtmoSphere:

Departmarral Suburs:
‘T edon Think that 1 would be Sticking around L labo-ative Reasarch
for the PhD. if my advisor] didnT construct a Abreaphare Adwising Stye:
research group that has the dynamics it has® *  Supportive Peor Graup + Fleibilty
+ Gender Cyramics - Auallabily
{a.a. Lacs of Wuarmani . Reate Policies & Initiat ves \
*  Education
+ Science

Carear-Ralated
Opportunitics

- Diversity-Facized Prograrrs
(8.9. Gehetarships, Intarns hips)
= Government Research Funding
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Hands-on:
« Research Involvement
* Internships & Fieldwork

\__ camps & Programs Influential Experienca

In the Classroom:
* Coursework
* Teaching &
\_ Offering Mentorship

EGraduate Program Fitj



* Teaching &
Offering Mentorship

\}Braduate Program Fitj
@partmental Culture: |
\

Collaborative Research
Atmosphere Adwsmg Style:
 Supportive Peer Group * Flexibility
 Gender Dynamics * Availability
(e.g. Lack of Women) » Abilityto Relate
\_ \ _/

Caree
Oppo
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In the

Collaborative ReSearch AtmosSphere:

T don't think that I would be Sticking around
for the Ph.D. if [my adviSor] didn't consStruct a
reSearch group that has the dynamics it has.”




Supportive Peer Group:

"My peer group] iS the reason I'm still in grad School ... If I didn't
get along with my department, and I just had..friends outside the
department, T wouldn't be able to be here.”



arch —~
Advising Style:
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« Availability
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_ _/
* Networking )
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Career-Related
Opportunities

N

Professional De velopment
Recognition (e.g.Publishing)
Rewarding Experiences

(e.g. Community Outrea@

ap

/'

e Overt Gend
 Discouragir
 QObservatior

Conflict Am

Professiona




Recognition & Networking:

"I got a nice fellowship..and that helped because, A) it was Someone
Saying, 'Hey, we really believe in you,’ and B) they introduce you to all
SortsS of people... So you feel like maybe you can have a future.”
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eer-Related
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[Challenges]

\ /—
« Overt Gender Discrimination
* Discouraging Interactions
h * Observations of Work-Family
)
A Conflict Among ATS
Professionals (Mostly VWomen)
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ition & Networking;

zlped because, Al it was Someone
w,' and B} they introduce you to all
aybe you can have a future”

ObServations of Work-Family Conflict:

"1 See a lot of women in our field, eSpecially faculty ..and they were
married and divorced, or never married..and it's like their perSonal life

iS not part of who they are as a scientist, and I find that to be..a
barrier for me in this field"
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+  Encouragement
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+ Gendered Career Monms
*  Prassure to Prioritize Family
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merried gnd divorced ar never masried. 2nd it's like their personal lifs
i3 maf part of wha they are a5 a seisnfist, and § find that tabe a
barriar far e in this feald *




Gendered Expectations

N\

* Gendered Career Norms
* Pressure to Prioritize Family
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ritize Family

Pressure to Prioritize Family:

"I feel like honestly if I don't put family first, I'm going to feel guilty about
it..But I also feel like if I get a Ph.D. in ATS and I have all these great

opportunities presented to me..that turning away from [them] iS going to make
me feel guilty.”

red Expectations:

Student? why am I not

v Amal radmer rhasa e el d




Gendered Expectations:

"Why am I still a student? why am I not
Starting a family..and going where my husband
wants to be? ..There's kinda that pressure.”
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Societal Values

\

« Education
« Science

Gendered Expect
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Policies & Initiatives

Diversity-Focused Programs
(e.g. Scholarships, Internships)

Government Research Funding
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Diversity-FocuSed Programs:

"[The] four-year Summer internship... for Students
from underrepresSented groups... probably got me
where I am today.”



Findings of this study:

* Consistent with findings from

other STEM women's Studies |
- Present new information un:lque.
to the ATS experience

Challengges to persistence for ATS women:

R + Gendered; The result of Social
pressures on women to!

ConcluSionsS & %::m
Implications i

Consistent with previous Studies of STEM
Women
- Importance of role models & mentors
- Emotional & practical Suppert
+ ATS-unique, including the significance oft
- Hands-on research involvement

- Field trips

Limitation of the present study:

= Findings may be department-specific:
Sample drawn frem a single, top-ranking
AlS program

« Future studies should seek to verify and
enrich the present study's findings

within a diversity of ATS graduate

Programs.

Thank you for listening!
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Challenges to persistence for ATS women:

- Gendered; The result of Social
pressuresS on women to:
- Minimize educational commitment
» Prioritize family (including
partners’ careers & assuming the
primary caregiver role)
- ATS-specific, conSidering;
- ATS employment opportunities &
limited geographic job availability
- Dual career conflict, eSpecially
critical

—
-




N

D Factors Supporting educational persistence:

- Consistent with previous Studies of STEM
women
- Importance of role models & mentors
- Emotional & practical Support
- ATS-unique, including the Significance of:
- HandS-on reSearch involvement
- Field trips

ent Study:

t-Specific;
e, top-ranking



women
» Import:
- Emotiot

+ ATS-unique
- HandS-
- Feld tr

Limitation of the present Study:

- FindingS may be department-Specific;
Sample drawn from a Single, top-ranking
ATS program

« Future studies Should seek to verify and
enrich the present study's findings
within a diversity of ATS graduate
programs.

Thank you for liStening!
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