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This research focuses on the absence of women among academic staff in physics is in the focus
of our research. To explore the causes of this gender imbalance, we focused on the decision-making
junction between obtaining a Ph.D. diploma and choosing a postdoctoral appointment. We used the
mixed-methods paradigm, combining a nationwide representative survey amongof Ph.D. students in
Israel (n = 267404n = 267 respondents out of 404 questioned) and interviews with Ph.D. students
and postdoctoral fellows (n = 38). The theoretical novelty that we suggestpropose is to viewing such
career decision-making as a “deal”, whichthat involves contextual, organizational, and individual
variables and their intersection. Young women are examining the components of this deal: what
it offers them and what prices they will have to pay, but their decision is made within a gendered
power structure. Studying both context factors and agency, we reveal the multiple hidden ways
in which gender operates as a power structure, putting up barriers to women’s academic careers.
This latent power structure influences women’s decision-making and experiences in several ways. In
the academic field, it produces unequal competition in a male-dominated playground. In the social
sphere, choosing a demanding academic career is seen as disrupting gender order. Within the family,
women carry a greater burden of family work and give precedence to their husband’s career and
preferences. Within this social structure, women who decide to follow an academic career feel that
they must excel, and this demand for “excellence” acts as a hidden mechanism within the gendered
power structure that may prevent talented women from pursuing an academic career in physics.

I. INTRODUCTION

The small proportion of women among university stu-
dents and academic staff in math-intensive disciplines
is an issue of muchsignificant concern. In the last two
decades, much research has been carried out in this
regardfocused on this subject,, and much effort has been
invested in trying to improve the situation. Of particular
interest is the field of physics, where the gender imbal-
ance in the academyia is particularly severe, and where
womenfemale participation has shown no significant in-
crease in despite of dedicated efforts in the USA [1], in
Europe [2], and globally [3].

OurThe present study focusses on gender imbalance
in the field of physics in the Israeli academia. The per-
centages of women among physics Israeli physics students
and academic staff are even poorerworse than in the USA
and wWestern Europe: 16% among graduate students
and 6% among faculty members [4]. These smalllow
rates are even more striking when compared towith other
fields in the Israeli academyia, such as medicine, where
women constitute 69% amongof graduate students and
35% amongof faculty members, or biology, where the pro-
portion is 58% and 30%, respectively.

Looking at the data, we asked ourselves why so few
women pursue an academic career in physics. As a first
step on the way totoward answering this question, we
investigate the decision-making of Israeli students, both
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male and female, when considering an academic career
trajectory. Therefore, we pose the following three re-
search questions: How do Ph.D. students perceive the
academic career path? What are the considerations of fe-
male student considerations in going for choosing a post-
doctoral trainingappointment abroad? In what waysHow
are women’s considerations for and against pursuing an
academic career shaped (constructed) by gender? To an-
swer these questions, we use a mixed-methods research
methodology, that combininges a representative quan-
titative survey of all physics Ph.D. students in Israel,
with qualitative tools and conduct interviews with female
Ph.D. students and postdoctoral fellows.

In this paper, we present the accounts of these young
women, while, examininge their considerations, and
trying to untangle the impact of the context – —their
personal, professional, economic, and family circles –
—on their decision-making.

II. INTERSECTING KNOWLEDGE FIELDS

The research that deals with the integration of women
into academic careers is embedded in various academic
disciplines, which that are mostly studied separately:
psychology, sociology of education, sociology of organi-
zations, gender studies, labor studies, economics, and
moreothers. The starting point for our study lies in
the understanding that the answers to complex questions
about barriers to women’s integration withinin academia
cannot be found in a single theoretical field or disci-
pline. We must stepgo beyond these traditional disci-
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plinary borders toward interdisciplinary research, which
can provide a diverse and multidimensional perspective
to examine and answer these research questions.

The lack of interdisciplinary research among those
dealing with career issues and the need to integrate
different perspectives have beenwas highlighted as early
as the 1970s [5]. The lack of interdisciplinary research in
the field results in a partial and biased understanding of
careers, andso a multilayered approach is needed [6].

In response to this challenge, we study career decision-
making in physics as a multilayered and multidimensional
phenomenon, combining in our analysis contextual, or-
ganizational, and individual variables and their intersec-
tion. Looking at both structure and agency, we do not
view careers not as based solely on an individual’s free
choice, but rather on the intersection between the indi-
vidual choice, the roles and structure of physics as a field
(in terms of Bourdieu), the gendered social expectations
and norms, and the expected family division of role and
employment expectations.

A. Gender and power

The understanding that power is an integral part of
gender relations is central to the feminist theory [7–11].
Power is an integral part of Scott’s definition of “gender”
[10]. According to Scott, according to which “gender
is not only a constitutive element of social relationships
based on perceived differences between the sexes, but it is
also a primary way of signifying relationships of power.
Changes in the organization of social relationships al-
ways occur concurrently with changes in representations
of power.”

The idea that social structure and processes are gen-
dered was developed withinin the feminist discourse
fromstarting in the early 1980s. Our theoretical start-
ing point is based on the understanding that gender is
a power structure in society, within the family, and in
organizations [7, 10, 12–14].

In her book “Gender and Power” ” [7], Connell char-
acterizes the elusive way in which power works in social
relationships: “While particular transactions involving
power are easy to observe, it is often difficult to see be-
yond individual acts of force or oppression to the struc-
ture of power, a set of social relations with some scope
and permanence.” ” This elusive social power may be “a
balance of advantage or an inequality of resources in a
workplace, a household, or a larger institution”..” Con-
nell uses the term “gender regime” ” to analyze gender
relations within the family [7, 14].

Acker claims that gender is a structural feature of labor
organizations [13]. She proposes a theory of organizations
and gender that follows Kanter [12] and other scholars
[7, 10, 15] who claim that gender is a structural feature of
organizations and not a characteristic feature of individu-
als bringing it to the workplace. Acker shows how deeply
gender is embedded within organizations. She claims

that “the organizational structure is not gender-neutral.
On the contrary, assumptions about gender underlie the
documents and contracts used to construct organizations
and to provide the commonsense ground for theorizing
them”..” According to Acker, when we say that an orga-
nization is gender -biased, it means that advantage and
disadvantage, exploitation and control, action and emo-
tion, and meaning and identity are all patterned through
and in terms of a distinction between male and female.

Following these insights, we claim that gender acts as
a power structure in academia, within the field of physics
field as a space of knowledge production and as a work-
place, and within the family. As such, it produces and
reproduces the career choices of young women.

Gender studies have changed inover the last three
decades in many ways, with a growing recognition of fem-
inist thought and activism in the Global South, and the
development of queer studies and trans studies, mainly in
the United StatesSA [16]. Moreover, there is a wide un-
derstanding now exists that gender should not be studied
separately from other power structures. Therefore, the
intersections of race, class, and gender have been widely
accepted as an important aspect of feminist research and
theory. The intersectionality perspective has developed
from the critique of the hegemonic “white” ” feminist
theory that was based on the experience of white women
[17, 18]. Scholars now suggest new avenues to researching
and publicizingze the hidden stories at the intersections
of race, ethnicity, gender, class, nation, and sexuality
[18].

EUpon examining the intersection between gender and
ethnicity, one sees that class and religion isare also very
importantcrucial in the Israeli context. The Israeli soci-
ety is divided byaligned along two main axes,: religion
and ethnicity. There are social gaps between religious
and secular Jews, between Jews and Arabs, and between
the geographical and social periphery and the center, and
these axes are interconnected and also influence women in
academyia as well [19]. The field of physics remains, how-
ever, a very homogeneous field, consisting mostly of men,
white, Jewish,white male Jews of medium-high social-
economic background, and coming from educated fami-
lies [4, 20].

B. Physics as a social field

Physics is a masculine field, characterized by the
supremacy of a white male majority,; it has a with mas-
culine culture and a masculine public image of the field
[21]. Women’sThe integration of women into this field
is relatively new, and the gender imbalance in the field
is significant worldwide [3]. Following Bourdieu’s theory
[22, 23], we study physics as a social field. Social field,
which is a patterned set of practices within a broader
social space, which that suggests competent actions in
conformity with rules and roles. It is a playground or
battlefield in which actors, endowed with a certain field-
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relevant capital, try to advance their position.
Traweek [24] conducted an in-depth anthropological

study of the world of physics, tracing the culture of high
-energy physicists in one of the leading laboratories in
the USSA. Traweek describes physics as a male domain
and claims that masculinity is an organizing principle
of the physics laboratory, as part of the common per-
ception that science is a field of “individual great men.”
” The field of physics is highly competitive. To be ac-
cepted as a member of the physics community, you have
toone must be very committed, charismatic, highly moti-
vated, dominant, and aggressive. Only the strongest and
brightest manage to overcome these obstacles or, in her
words, “Only the blunt bright bastards make it”..” This
culture of physics, as a male-dominated field, wais also
prominent in later studies [21, 25].

One of the examples of the gendered nature of orga-
nizations lies in the common gendered perception of the
“ideal worker”,,” which is based on anthe image of a man
who is free from the burden of taking care of childrencare
and family and can therefore putdevote his entire time
and energy into work [13]. Acker claims that occupa-
tions and hierarchies assume a universal, intangible em-
ployee. This employee is, in fact, a man: a man’s body,
masculine sexuality, control over emotions, and minimal
responsibility for reproduction. Images of the male body
and masculinity that are dominant in organizational pro-
cesses marginalize women and contribute to the preser-
vation of gender segregation in organizations.

This claim, which is certainly valid with regard to aca-
demic institutions, which werewas established and took
shape in an era when most staff members were men
and most of their spouses were housewives. Bagihole
and Goode [26] examine Acker’s claims in the context of
academia. They argue that there is a standard model of
an academic career. This model that is far from being
gender-neutral. Instead, it is embedded in a masculine
culture and based on a patriarchal support system. Bai-
lyn [27] studied the academic careers of senior female
faculty inat MIT. She argues that the belief, shared by
womenfemale and menmale academics alike, is that the
only way to be a first-rate scientist is to strive to be the
ideal, perfect academic, for whom work is the total pri-
ority, and for whom there are no outside responsibilities
and interests.

Benschop and Brouns [28], who examined gender as-
pects in academic institutions in the Netherlands, claim
that in the basis of the scientific quality standard
liescontains the “Olympus” ” model of science, in which
the dominant representation of the brilliant researcher
is that of a young man at the top of theMount Olym-
pus, away from the practices of daily life, rooted in the
ivory tower of academia. This model is one -dimensional,
gender-biased, not open to variance, and may alienate
women who do not find themselves in itsee that they do
not appear in the model.

The perception of a profession as malemasculine or
femalefeminine is also influenced by the extent to which

an occupation allows or does not allowprevents one from
to combineing family life with a career. TFor women
who completed a Ph.D. in Israel with an excellent grade,
this component was found to be a significant factor in
their decision-making of of women, who completed PhD
in Israel with an excellent grade, whether to pursue an
academic career in science [29].

Lamont and Molnar [30] review the idea of “bound-
aries” ” and how it explains various inequalities such as
class, race, and gender. OnFor the latter, theiry focus
is on how gender and sexual categories shape expecta-
tions and work life. In this context, boundaries are de-
fined as “the complex structures—physical, social, ideo-
logical, and psychological—whichthat establish the dif-
ferences and commonalities between women and men,
shaping and constraining the behavior and attitudes of
each gender group” ” [31]. Violation of gender bound-
aries often leads to punishment and stigmatization in the
workplace [32].

C. Gender inequality

The attempt to understand the preservation of inequal-
ity in academia in general, and in sciences in particular
(science, technology, engineering, and math, or STEM),
has given rise to a growing body of research. Current ex-
planations deal with the conscious and unconscious pro-
cesses taking placethat occur at the individual, organiza-
tional, and social levels.

These explanations can be divided into three cate-
gories: Eexplanations concerning the preservation of the
gendered power structure in society, including in orga-
nizations, that isare also reflected in the field of science
(see, e.g., Refs. [7, 13]), Eexplanations concerning organi-
zational structures, processes, and practices in academia
that are biased toward men, their way of life, and mer-
its [33–35];, and Eexplanations concerning organizational
culture and climate, which belong, to some extent, to the
previous category, but are dealing more with conscious
practices and behaviors that have a negative impact on
women in academia (chilly climate, sexual harassment,
and micro-aggressive behaviors toward women) [36].

In the organizational context, studies have found that
the inequality in academia starts with recruitment and
screening processes (the “similarity bias” ,” activation
of criteria fitting men such as the number of publica-
tions, and recommendation letters in whichcontaining
gender bias against women is present); and continues
further to include working conditions and job character-
istics (women receive lower wages than their male col-
leagues, lessfewer research resources, there is afunding
is gender-bias in fundinged, inas are staffing resources,
etc.); and further to u. Unequal practices also appear
in the promotion process (promotion processes, which
are biased in favor of men, and (e.g., the preserva-
tion of the “scissors curve,” ” in which the proportion
of women decreases as the positions become more senior)
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[29, 33, 34, 37–39].

D. Women’s career decision-making

Women pursuing non-traditional careers face many ob-
stacles and constraints that can limit or impede their
career development. Those who wish to pursue an aca-
demic career in masculine fields must often overcome the
absence of role models, weak self-efficacy beliefs, and un-
certain outcome expectations along with cultural and in-
stitutional barriers.

FPrevious research focusing on STEM fields in aca-
demyia previous research reveals a high attrition rate for
women before and during their postdoctoral studies, a
key period towardsleading to an academic careers, where
the numbers of women decreases dramatically [29, 40, 41].

Choosing an academic career path is a risky decision.
The results fromof a meta-analysis of the research on 16
different types of risk-taking indicate that male partic-
ipants are more likely to takeaccept almost all types of
risks than are female participants, in almost all types of
risks [42]. The tendency of women to take fewer risks may
be one of the explanations toof the lower rates of women
who choose the academic path, given its high demands
and job insecurity.

Women’sThe decision by women to pursue a
non-traditional career path such as physics, could be also
be explained (following Social Cognitive Career Theory
(SCCT) [43, 44]) by their lower self-efficacy (ion average).
LThe belief of a low levels of self-efficacy in science beliefs
among women pertaining to science havehas been impli-
cated in contributing to the limited number of women
earning post-graduate degrees and holding academic ap-
pointments [45–48]. Other factors that may explain a
woman’s choice not to pursue a career in physics include
the imposter syndrome, the lack of mentoring and advis-
ing during graduate school, and the “two-body problem”
” [49].

THowever, these theories and explanations for
decision-making are, however, partial and share the same
problems as other sociological or psychological theories of
career decision-making (Trait Theory”,, the The Devel-
opmental Model” , and “The Social Learning Theory”,,
see Ref. [50]). All of themthese theories retain a strong
sense in whichof decision-making isbeing fundamentally
an individual process, it that can contains largemajor el-
ements of technical rationality and it remains within the
influence or the control of individuals [50].

Following Bourdieu and others, we claim that
womenthe career decision-making of women is affected
by both their agency (i.e., their capacity ofas individuals
to act independently of the social system and to make
their own free choices) and context factors. The litera-
ture on decision-making may help to understand women’s
considerations in choosing an academic career [51], but
consent is never freely or neutrally given in situations of
inequality [52].

T Bourdieu’s field theory [50, 53–55] helps to bet-
ter explain the power structures that influence women’s
decision-making overregarding an academic career, it is
helpful to use Bourdieu’s field theory [53–55] (see also
[50]). According to Bourdieu, agents do not continuously
calculate according to explicit rational and economic cri-
teria. Bourdieu uses the agency-structure bridging con-
cept of field. A, in which a field can beis described as any
historical, nonhomogeneous social-spatial arena in which
people maneuver and struggle in pursuit of desirable re-
sources. In his words, “it is the state of the relation of
force between players that defines the structure of the
field” ” [56]. The ‘‘players’’ within thea field are various
and they have different resources and power, which make
up ‘‘the relation of force.” For Bourdieu, each stakeholder
brings capital to the field, which can be economic, social,
cultural, or symbolic.

ButHowever, as we learned from decades of sociolog-
ical studies, thoese various types of capital are all gen-
dered, and gender operates asconstitutes an asymmetric
capital. Therefore, while masculinity operates in favor
of men, femininity does not operate in favor of women
[57]. Moreover, following Bourdieu’s theory, the recogni-
tion of the limits of what is possible or what is not pos-
sible, encapsulated in the decisions of men and women,
shapes their aspirations and career paths in a different
way. Women’s decision-making is shaped within a gen-
dered power structure.

E. The Israeli context

In order tTo understand the research context, we
would like to refer to the Israeli society, which has certain
special characteristics.

First, Israeli-Jewish society is a familial society. The
importance of family is manifested in the relatively high
number of children per family, and in the great impor-
tance attached to the family in the life of both the indi-
vidual and the community [58]. The family is a central
social institution in thean individual’s life and part of
the national strength. As a result of the centrality of the
family, is that the woman in the Israeli-Jewish family is
perceived, first and foremost, as a mother and a wife, and
only thennext as a provider [59].

Israelis marry on average at a relatively young age and
have more children than women in other Western soci-
eties. The average fertility rate per womean in Israel is
2.7 children per woman (for all women excluding ultra-
orthodox Jews that, who holdhave a higher rate), which
is a high rate compared towith the overall average of 1.7
average in the OECD countries [60].

In Israel, most women are employed full-time, and
most maintain a full-time employment history even
during the years ofwhile raising their children. The rate
of full-time employment for women in Israelrate (68.2%)
is much higher thanfar exceeds the corresponding rate
in other countries, such as Germany (54%), Norway



5

(60%), the United Kingdom (57.7%), and the Nether-
lands (41.6%) [61].

However, despite the large extent ofto which Israeli
women’s participatione in the labor market, and de-
spite a discourse that promotes equality in the divi-
sion of roles in the domestic sphere, the division of
roles within Jewish-Israeli families is stillremains un-
equal, which holds equally well, and in most cases, for
the burden of raising children is not equal. As found
in rResearch conducted amongon Israeli fathers found
that, even though there has beendespite the an increase
in recent decades in thefathers’ involvement by fathers
in household chores and childcare practices, the parental
responsibility forin the private sphere is stillremains
unequal. This sphere remains feminine. Men spend
longer hours at work, and most of the household chores
and childcare become theirthe burden of their wives’
burden [62]. These findings are in line with studies con-
ducted in other Western countries (for example, in the
USA and Canada; see, e.g.e.g., Ref. [63]) and with the
research on women working in male-centric domains, that
and who experience daily battles asbetween competing
desires to both be a “caretaker” ” at home and to develop
a professional career [64]. Family transformation in Israel
is influenced by two contradictory trends—preservation
versus innovation—with each pulling in a different direc-
tion [65].

As for the integration of women iIn STEM fields in
the Israeli academyia, women are also under-represented.
The lowest representation of women is in Pphysics, with
only 6% of the academic staff in physics arebeing females
[4]. However, the rates are low also low in mathematics
and computer studies (11%);, the physical and life sci-
ences (13%), and in engineering and architecture (14%)
[66]. Kark [67] claims that the under-representation of
women in STEM fields in Israel is a consequence of the
compulsory military service that is biased towards males,
the social norms of familialism, and the gendered care re-
sponsibilities.

III. METHODOLOGY

A. Mixed-methods research paradigm

In tThis study, we useds the mixed-methods research
paradigm, which is an intellectual and practical synthe-
sis based on qualitative and quantitative research. The
mMixed-methods research recognizes the importance of
traditional quantitative and qualitative research but also
offers a powerful third paradigm choice in order to pro-
vide the most informative, complete, balanced, and use-
ful research results [68–70]. In parallel, to structure the
research tools and analyze the research findings, we used
feminist research approaches and theories that provide
the framework and tools for lookingdelving into the lives
of women’s lives [71–73].

Within our mixed method mixed-methods research,

this paper is based mainly on qualitative-data collection
and analysis, whilealthough it concurrently recognizinges
that the addition of quantitative data and approaches
into the research contributes to a rigorous understanding
of the social phenomena that weunder study.

B. Qualitative-data collection

In aA series of surveys we conducted in 2018–2019
amongof all undergraduate and graduate physics stu-
dents in Israel, studying for a B.Sc., M.Sc. and Ph.D.
degree, we found revealed that these students belong to
a hegemonic group within the Israeli society, consisting
mostly of white Jewish men, white, Jewish, of medium-
high socioeconomic background, and coming from ed-
ucated families. Women areform a minority amongof
physics students in all degrees, with and their rate has
hovereding around 16% in all three degrees (B.Sc., M.Sc.,
and Ph.D.) inover the last decade. The number of Arab
students is veryeven lower close toat just under 1% of
the students or less. Ultra-orthodox students are almost
completely absent infrom physics. Another variable ex-
amined was gender self-definition: The vast majority of
physics doctoral students defined themselves as either
“male” ” or “female” ” (only three students defined them-
selves as “other”), so we did not have a sufficiently large
enough group to explore in this aspect [4, 20].

HenceThus, although we fully acknowledge the im-
portance of examining the intersections between gen-
der and other social categories, as a consequence of the
characteristics ofgiven that the field of physics in Israel as
a field that lacks diversity in terms of religion, ethnicity,
gender, and status, we focussed herein on examining the
differences between women and men in physics as distinct
categories.

The first stage of the research was qualitative. We con-
ducted 25 in-depth interviews with female physics Ph.D.
students studying at six research universities in Israel
[74]. Given the small size of the community (there are
about 60 female physics Ph.D. students are enlisted in
Israel in a given year), we had to reach out to many of
them. The researchers communicated with the students
first through an email request, following which we then
used personal connections within the physics community
and the snowball methodology to achieveobtain a high re-
sponse rate. No student refused to be interviewed; some
even agreed to be interviewed while ion maternity leave.
The interviews were conducted face to face in the stu-
dents’ offices or labs, and sometimes in their homes or at
a coffee shop, accordingdepending toon their request.

Overall, we interviewed 25 female physics Ph.D. stu-
dents The age of the interviewees ranged from 26 to 36
years of age. Most of them were married or in a relation-
ship (21), and only a few were single (4). Twelve were
mothers, with 1-–4 children, mostly babies or toddlers.
Fifteen were experimental physicists, and ten were theo-
rists. With regard toTen of their spouses occupation, 10
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were engaged in the fields of computers, engineering/, or
other “exact” sciences in the industrial or private sector,
8eight were Ph.D. students in physics, similar to their
spouses, and the otherremaining had variousother occu-
pations.

To understand the next phase of the academic ca-
reer, the postdoctoral path, we also conducted 13 in-
terviews with Israeli female postdoctoral fellows abroad.
We reached out to them bythrough our social network
within the physics community and by using the snow-
ball methodology. Most interviews were conducted on-
line (using Skype) while the scientists were abroad con-
ducting their research. Most interviewees were in their
mid-thirties, all of them were in a relationship, and
mosteleven of them (11) had children. The number of
children ranged between one and four, with two being
the most common. The majority were admitted to post-
doctoral studies in leading institutions in the USA and
Europe. Since we followed their career in the years follow-
ing theis research, we can also note that the post-doctoral
duration for most of them has beenwas four years.

The aim of the interviews was to understand the indi-
vidual and institutional factors impacting their career de-
cisions, whether to pursue an academic career in physics
or to leave the academyia toand take a different career
path. We listened to their description of their academic
path, their choices, and their ability to create the future
they desire.

All interviews with Ph.D. students and postdoctoral
fellows were recorded, transcribed, and thematically an-
alyzed using, atin the first stage, the ATLAS.ti software
and, atin the second stage, a qualitative research analysis
based on the “Grounded Theory” ” model [69].

C. Quantitative-data collection

The second phase of the research included
quantitative-data collection. In order tTo have a
broader, representative data regardingcovering all
physics graduate students, male and female, we con-
ducted a nationwide survey.

The survey questionnaire was compiled by the research
team in consultation with researchers at the American
Institute of Physics (AIP), which has been researching
student attitudes toward physics for a decade. The re-
search questionnaire that was formulated is partly based
on the tools developed at AIP for research in the field
but, while adapting ited to the Israeli context and to the
research questions that interested us (see, for example,
Ref. [75]). The questionnaire included 106 questions,
six of which 6 were open -ended. The topics included:
the students’ socio-demographic background, academic
study track, attitudes regarding the academic environ-
ment, success indicators, the combiningation of family
and studies, future employment expectations and inten-
tions, the desire to havefor an academic career, consider-
ations in favor of and against postdoctoral studies, and

Institution Students Respondents Response rate

Weizmann Institute 109 71 65%

Bar-Ilan University 67 50 74%

Hebrew University 65 40 62%

The Technion 65 39 60%

Tel Aviv University 64 39 60%

Ben-Gurion University 34 28 82%

Total 404 267 66%

TABLE I. Physics Ph.D. students in Israel: the overall pop-
ulation and the number of respondents by institution.

aspects of discrimination and sexual harassment during
the academic studies. Some findings of the survey are be-
yond the scope of this paper and are reported elsewhere
[76].

Physics graduate studies are only possible at a few uni-
versities in Israel. Therefore, to conduct theis research,
we reached out to the Israeli Physical Society (IPS) for
partnership and support in our study. Through the IPS,
we were able to reach the six physics faculties in the
Israeli universities that havewith a Ph.D. trackprogram
in physics: Bar-Ilan University, Ben-Gurion University,
Hebrew University, the Technion, Tel Aviv University,
and the Weizmann Institute of Science. Together with
theShouldered by the IPS, we approachedasked the six
physics deans and asked for their help in distributing
the survey. Indeed, all university deansof whom for-
warded the survey request to their Ph.D. physics stu-
dents. The deans also shared with the research team
their data aboutregarding the number of active students
by gender. Following theThe data collectioned we were
able to havegave us the final numbers of physics Ph.D.
students in Israel by gender: of a total of N=404N = 404
students, of whom N=64 were women and N=340 were
men (in 2019).

To enhance the response rate, we promised all stu-
dents full anonymity, distributed the survey through the
facultiesy mailing lists, and reached out to students to
encourage them to answer the questionnaire. We alsoAs
an extra incentive, we gave all participants a $15$ card
to buy books as a thank-you gift. We managed to re-
ceived a veryremarkably high response rate: of 66% of the
overall population of students in the country (267/404),
with an even higher response rate94% forof the women
responding (60/64), and 61% response rate forof the men
(207/340). We received answers from students in all six
universities. TTable I shows the population size and re-
sponse rate by institution are presented in the Table I.

The maximum error for the entire population is 3.6%,
or 3.2% for among women 3.2% and 4.3% amongfor
men 4.3%. Due to the representation of women in the
sample, the total data of the students was weighted by
gender. DGiven the small populations, the data were
analysiszed was performedby using a proportion of vari-
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ance to proportions analyzesis, [AU: Please verify, in
particular, the red text to ensure that the intended
meaning is maintained.]given small populations.

IV. FINDINGS

A. The postdoc as a “deal”

Exploring the student’s expectations of an academic
career illustrates their image of the field. WithinIn
our nationwide survey, we asked all Ph.D. students
that stated that they would pursue an academic career
(143/248) the following open question: “If you are in-
terested in an academic career, please elaborate why?”
Their answers were somewhat surprising. We found that
love for physics and a deep interest in this field were
the most common answers (66) (inter aliainter alia , loves
research, loves exploring, loves basic research, this is
my dream, it fits my character). The next most com-
mon answer (33) was the academic freedom (the ability
to conduct my own research, independence, no bosses
or customers). The third most common answer (21)
was related to the work conditions (favorable conditions,
tenure, job security, prestige, social status, and leader-
ship capacity).

All three reasons were also raised by the interviewees.
We thus conclude that the main benefits of the academic
career “deal ” are the ability to engage in scientific re-
search in a fascinating field, intellectual freedom to ex-
plore and be creative, independence in choosing what and
how to do research, freedom from bosses orand clients,
and working conditions that guarantee employment sta-
bility and (reasonable) economic well-being. The deal
does not include quick enrichment but itdoes includes the
prospect of groundbreaking scientific discoveries (and the
concomitant worldwide fame alongside them), as well as
the prestige that comes with being part of the exclusive
club of the intellectual elite.

In light of these career benefits, we found that, at the
crossroads of pursuing a postdoctoral appointment, the
academic career is considered as a “deal” whichwith has
three main components: personal-marital, professional-
occupational, and financial. Young women are realis-
tically examininge the components of this deal”: what
it offers them and what prices they will have to pay.
InAlthough a decision is made based accordance withon
these considerations, the decision is made. T, this does
not imply that the considerations are all “rational” ” or
“objective.” ” Undoubtedly, the decision involves feelings
and thoughts, realistic and unrealistic expectations, per-
ceptions of academic institutions and the labor market,
and aspirations offor a professional and personal future,
but. However, the bottom line is that all of the above
are merged into one informed decision, of whether to go
abroad for a postdoc abroad as a necessary step for an
academic position, or to quit the academic race at the
current stage.

Embarking on a postdoctoral career is a significant,
and even dramatic step in the lives of young women (and
men), and requires athe will to make significant changes
in many aspects of their life for a longsignificant period
of time. In order tTo obtain a tenure-track position
in physics, two postdoctoral periods are often required,
i.e.i.e., a cumulative period of about four years abroad.
Therefore, it hasbrings with it personal, family, profes-
sional, and financial implicationsconsiderations for both
women and men, and occurs under conditions of uncer-
tainty and job insecurity. Women explore all of these
aspects whilewhen they examininge the option of a post-
doc.

On the personal and family level, relocation to a for-
eign country is required, which includes in many cases the
need to integrate children into new schools andor kinder-
gartens while learning a new language, and integrating
into a new social and cultural environment as well.

On the professional level, the candidate must find an
academic mentor and an institution willing to host her
for the postdoctoral period. This task requires talent,
self-marketing skills, a willingness to travel abroad, and
an effort to become acquainted with suitable scientists
and institutions. During the postdoctoral period, the
candidate is required to prove herself again, to publish,
to make a good impression on the relevant professional
community, and to prove her capability as an indepen-
dent scientist. After all these efforts, the postdoctoral
researcher is not guaranteed to get an academic job, as
because competition for such jobs is high, andso theher
chances arein this respect are unknown.

On the financial level, there is the concern for making a
living. The sypical scholarships during the postdoctoral
period ispay significantly lowerless than the average wage
of a physicists’ average wage in the labor market. ItIn
addition, such scholarships does not include social ben-
efits and the accrual of future rights, such as a pension
andor an education fund. Most scholarships are designed
to allow a single person to live a modest lifely, and usu-
ally do not suffice for a family. The costs of living abroad
for an Israeli family with young children may be signifi-
cantly higher than the average postdoctoral scholarship,.
It which means that they have to fund postdoctoral stud-
ies viathrough savings or via family support, and this in
a time of their lives when they are expected to be fi-
nancially independent. Moreover, relocation abroad may
impair the spouse’s income, employment continuum, and
skills. For some professions, it is hard to find a paral-
lel job abroad (for example, lawyers or military officers),
and, in some cases, immigration-related restrictions do
not allow the spouse to work.

All of these components are considered by the women
and their spouses when makingpondering the decision of
whether to go abroad onfor postdoctoral studies.
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B. Gendered aspects of the deal

While both women and men both examine the terms
of the deal” terms atat a similar stage of their lives, i.
It is clear that among, for women, the gendered power
structure creates different expectations and extra hur-
dles, which make their decision to goundertake for a post-
doc more challenging.

GThe gendered power structure influences women’s
academic careers in physics in numerous ways. First,
women face unequal competition in physics as a mascu-
line field. Second, coupless tend to prioritize the man’s
career over the woman’s career. Third, the postdoctoral
career path is socially perceived as a disruption of the
gender order. Women justify this non-normative path by
demanding of themselves exceptionally high standards of
academic excellence. We claim that these standards of
excellence operate as a hidden component within the gen-
der regime that justifies women’sthe decision of women
to godo fora postdoc.

1. Unequal competition in physics as a masculine field

As discussed in Section II B, physics is a masculine
field, characterized by the supremacy of a white male
majority, with a masculine culture and a masculine pub-
lic image of the field. Thirty years after Traweek’s
work [24], the field of physics is stillremains masculine
and highly competitive in many western countries, in-
cluding IsrealIsrael. The gendered labor market in the
physics field is clearly reflected in both our survey find-
ings and the interviews. AlongOver the last decade,
females have constituteaccounted for only 16%–17% of
the B.Sc., M.Sc., and Ph.D. physics students in Israel,
and there is no sign for positivethat these numbers will
change. At the faculty level nationwide, females consti-
tute only 6% of the overall staff in all physics faculties
[4].

The marginal position of women in the field of physics
is evident not only quantitatively, but also qualitatively,
in the (see women’sthe experiences, see of women in Ta-
ble II). Most female Ph.D. students reporteded hav-
ing experienced gender-based discrimination during their
studies, compared towith only a small minority of men.
Moreover, one in every five women reported being sexu-
ally harassed during their studies, compared towith one
in forty among men. Of these women, half were harassed
more than once, and only a minority of victims reported
it to official entities. Similar findings in this regard were
reported in Ref. [77], based on interviews with 21 women
in graduate physics and astronomy programs. (Ffor a re-
lated study, see Ref. [78].).

As we found infrom the interviews, in physics as a
male-centric culture, the fact that women are different
in the male-centric culture of physics plays against them,
Tand the disadvantage becomes more prominent when
they become parents. While women are expected to

become the main caregivers, their menmale colleagues are
expected to follow their career as they had done before
they becameoming parents. Timing works to the detri-
ment of women sincebecause, whilealthough they need
flexibility in order to raise young children, they have to
prove themselves to a highly demanding system that does
not stop for a moment [79], a system in which there is no
such thing as a “good” ” time to have children.

Although many of the women we interviewed said that
they strive to implement an egalitarian model of child-
care at home, most of them also report they spentding
longer hours in childcare and child-related work com-
pared towith their partners, and that this comes at the
expense of their studies.

These findings are supported by the survey data that
indicatinge that, despite of athe prominent presence of
an egalitarian ideology among physics-student families,
expressed by the desire of both the women’s and the
men’s desire for an equal distribution of roles, it is evident
thatthe women inevitably carry a greater burden of fam-
ily work. First, they take a longer maternity leave, a
period of time thatwhich impedes their studies: Most
women take a maternity leave of 4four months or more,
compared towith a very short parental leave usedtaken
by the male students. See Table III for the full sur-
vey results. As apparent from the interviews, women
aremust also going through the pre-birth period, during
which many women needmust to undergo various exami-
nations, and sometimes require medical care and observa-
tion, which takerequire time and require a lot of medical
attention (a reality that may also repeat itself after the
maternity leave as well).

Second, women, reported more than their male col-
leagues, reported that, due to parenthood, they adopted
a more flexible work schedule, and that they learned to
be more productive in their studies. See Table IV for the
full survey results.

Third, examination of the role-distribution structure
in these families indicates that, although the fathers
are engaged in childcare, there is still gender inequality
remainsat home (see Table V). 100% ofAll the women
reported that they are responsible for taking care of their
children’s needs, either as the primary caretaker, or by
sharing childcare equally with their spouse equally. In
contrast, while the majority of men reported that they
share the childcare responsibility with the spouses, more
than a quarter reported that most childcare responsibil-
ities are imposedfall on the shoulders of their spouses,
and only a small minority reported to bearing most of
thisthe childcare responsibility.

Moreover, although most women and men (67%) re-
ported that they shareing household chores, none of the
women iswere free from this burden (the remaining 33%
of women reported that the household burden mostly lies
on their shoulders), whilewhereas men either share the
burden with their spouses or itit isfalls mainly imposed
on their spouses. See Table V for the detailed results.

These findings are not surprising: Tthey arehave been
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Topic Female Male P

Yes/Total (%) Yes/Total (%)

Have you experienced gender-based discrimination? 34/54 (63%) 5/167 (3%) <0.01

Have you been sexually harassed during your studies? 13/59 (22%) 5/204 (2.5%) <0.01

TABLE II. SResults of survey results on the issues of gender -based discrimination and sexual harassment.

Duration Female n(%) Male n(%)

(n = 21) (n = 93)

≤week 1 (5%) 61 (66%)

Week–month 0 (0%) 28 (30%)

1–3 months 5 (24%) 4 (4%)

≥4 months 15 (71%) 0 (0%)

TABLE III. SResults of survey results onfor the following
question: What is the duration of the maternity leave you
took after the birth of your last child? χ2 = 92.67, P <
0.00001.

Female n(%) Male n(%) P

(n = 18) (n = 89)

Reduced time for study 15 (83%) 64 (73%)

More flexible schedule 12 (67%) 42 (48%) < 0.05

More efficiency 8 (44%) 24 (27%)

Reduced pace of studies 7 (39%) 30 (34%)

No change 1 (6%) 12 (14%)

TABLE IV. SResults of survey results onfor the following
question: How did your course of study change as a parent?

manifested in studies about time spent on housework and
childcare in western democracies for decades. According
to the American time-use survey, women spentd an av-
erage of 2 hours and 15 minutes a day on housework,
whilewhereas men spentd 1 hour and 25 minutes [80].
Women continue to take the primary responsibility for
home and family even in some of the most gender-equal
countries [81].

This gendered role division at home is reflected in the
academyia, by athe more significantgreater presence of
men than women at physics labs and offices, in terms
of time allocation. Most male physicists (even if they
trulyhonestly believe in gender equality) do not practice
parenthood in the same way as women. TAlthough most
male Ph.D. male students declared that parenthood af-
fected their studies, parenthood is not as significant a
variable in their lives as employmentee because they fol-
low the social expectation that the family will be pushed
aside due toby their career demands. At the same time,
the usualtypical expectation fromof the Israeli women is
to dobe both, to be both dedicated mothers and career
women.

The interviews show that women’s greater commit-
ment to family makes it harder for them to suc-
ceed in their studies within a male-dominated culture.
The yYoung femaleswomen report being discriminated
against based on the normative assumption that moth-
ers are less competent and committed than other types
of workers, as was documented in previous research ad-
dressing the “motherhood penalty” ” phenomenon [82].

T., a mother of a two-year-old girl who was pregnant
at the time of the interview, told us about the difficulty
of combining studies with motherhood. T. aspires to an
academic career but, at the same time, she gives high
priority to her family. She tries to live up to the social
expectation ofof her “doing both.” ” She finds out that
this situation puts her at a disadvantage in her daily com-
petition with her male counterparts. Her commitment to
family, or what she calls “this problem,” ” is her problem,
and not a problem of her colleagues, all of them male and
free from having to live up to the expectation of being
the main caregivers for their children. T. describes it in
a tone of acceptance, but also criticizes it:

“My family, my husband, my marriage, and my chil-
dren are very important for me; they are very high in my
priorities... . . . . I feel the gender differences (compared
to male colleagues) mainly since I have much less time
to work than my friends from the lab, and it becomes a
big gap... . . . it’s like you are competing against those
to whom you compare yourself, all the time... . . . . It’s
hard to combine motherhood with anything that is ca-
reer-related, not only in academia, but the competition
is a competition with men who don’t have this problem.”

As a young mother, the difficulty of combining ca-
reer and motherhood requirements becomes clear to T.
Taking care of her two-year-old daughter takes precious
time and harmshinders her ability to successfully com-
pete with other students, and her lab colleagues, whose
time is at their disposal and are less challenged by family
demands.

The women’s experience is structured within a gen-
dered labor market, where men and women have to live
up to the same expectations at work, in the public sphere,
but have different expectations atin the private sphere.
Women’s understanding that physics as a field is gen-
dered, that the competition in which they are competing
and will be required to compete, is unequal, and that
their challenge is to be both a mother and a career
woman, leads some of them to quit the academic career
race. Those who stay in the race understand that they
must succeed in these gendered conditions, while com-
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Topic Female n(%) Male n(%) P

Student Equally Spouse Student Equally Spouse

On whom lies the main responsibility of childcare? 12 (57%) 9 (43%) 0 (0%) 5 (5%) 61 (66%) 26 (28%) <0.01

On whom lies the main responsibility of the household? 7 (33%) 14 (67%) 0 (0%) 11 (12%) 61 (64%) 23 (24%) <0.01

TABLE V. SResults of survey results on the issues of childcare and household.

Female n(%) Male n(%)

(n = 58) (n = 189)

Married 37 (64%) 132 (70%)

Children 20 (34%) 77 (41%)

≥2 children 10 (17%) 44 (23%)

TABLE VI. Family status of the survey respondents.

peting from an unequal starting point with those who
are free from the “second shift” ” at home.

2. Prioritizing family and husband’s career

In Israel, in comparison towith other Western democ-
racies, students in Israel start academic studies relatively
late and marry at a relatively young age. Therefore, the
family situation of Ph.D. students’ family situation in
Israel has unique characteristics.

Based on theour survey of Ph.D. student surveys, male
and female Ph.D. students in physics are in their early
thirties. The average age is 29.7 among women and 31.8
among men. Most women and men are already married
or in a relationship, and more than a third of them al-
ready have children. Moreover, about 23% of male and
17% of female Ph.D. students have two children or more.
See Table VI for details.

This picture is clearly reflected in the interviews. Most
of the Ph.D. students we interviewed (21 out of 25)
already had spouses, half of them (12) were already
mothers of young children at the time of the interview,
whileand the single women declared their desire to be-
come mothers in the coming years.

The majority of the spouses of the female students we
interviewed were working in STEM fields (for example,
engineers and computer scientists) or were graduate stu-
dents in STEM fields. Most of the female students de-
scribed their spouses as mostly supportive in their career
aspirations and decisions, wanting and willing to help
them succeed. In the survey, many students described
their spouse as one of the factors for their own suc-
cess ([89% of women (42/47) and 80% of men (124/155),
p < 0.01)]. However, the interviews clearly indicate that,
once there is a spouse enters the picture, career and fam-
ily considerations become intertwined and therefore more
complex. Career becomes “spousal” ” in the sense that a

decision made with regard to the man’s career affects the
woman’s career, and vice versa. The couple ismust con-
sidering the impact of their choices on the entire family.

The interviews with bothfemale Ph.D. students and
female postdocs female students prominently showed
without a doubt that women give a significant weight
to the implications on their spouse’s career of goingdoing
for a postdoc on their spouse’s career. Women are preoc-
cupied with the questions: Will my spouse be able to find
a job or a postdoc abroad (in view of language- and visa
-related barriers)? Will he be able to find work abroad
that fits his skills and ambitions (depending on his profes-
sional characteristics, job availability, his ability to adapt
to a different job market, etc.)?

A clear example of a “spousal” ” career and interre-
lated career considerations emerges from the story of S.,
married with two toddlers. S. and her husband are both
Ph.D,. students at the last stage of their studies. S.
found it difficult to separate her career aspirations from
her partner’s aspirations, which she presented as interde-
pendent. The interviewer tried to refine the differences
and understand what she wantsed:

Q: “I’m trying to understand how you see your career,
if you didn’t have any limitations, where would you like
to see yourself?”

A: “Now, it seems that my doctorate is going to be
more or less successful, and I’ll have good results, so yes,
I would like to continue in academia and do a postdoc,
and I know that there isare some institutions in Europe...
. . . they are looking for people (in our field) and we can
both get work there, some sort of a postdoc, so that could
be nice. But now it comes to my husband and if he finds
a place that he will really love, and there won’t be a place
for two people there, I’ll go look for a job in high-tech
or something else, and that would also be perfectly fine,
and if I won’t find a job in high-tech, I will be a teacher
and it will also be fun.... . . . It won’t be as interesting as
research, but it’s a job.”

S. clearly subordinates her desires to go forundertake
a postdoc in physics to thoseat of her spouse; his career
is clearly being given a clear priority within the spousal
relationship, although her Ph.D. was good, and she re-
cently won an award for excellence award.

In another case, the counterweight to a postdoc was
the spouse’s desire to stay in Israel. B.G. is freshly mar-
ried, and pregnant with her first child. She told us that
her spouse supports her, but at the same time he does
not want to leave Israel and is very connected to his
country and his family. B.G. eventually decided to leave
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academia. It is impossible to determine if it was her
spouse who affectedled to the decision against a post-
doc, but it was clear that his will had acarried significant
weight oin her decision.

RThe survey results reinforcement of the findings that
emerged from the interviews is found in the survey.
While both men and women reported that their spouse’s
employment considerations play a key role in their deci-
sion of whether to go for a postdoc, women have giaven
more weight to this issue. Similarly, a higher percent-
age of the women indicated that their spouse’s ability to
find a job abroad was a key consideration, and a higher
percentage of women noted as a key consideration the
difficulties involved in relocating abroad with the spouse
and family as a key consideration. See Table VII for the
full survey results.

Thus, it seemsappears that, even if the male
spousehusband is supportive and willing to follow the
womanhis wife abroad, women give greater weight to
histhe career, desires, and preferences of their husbands.
This reflects, inter aliainter alia , the gendered power
structure that exists within society as well asand in the
job market.

The priority and precedence given to the man’s ca-
reer in many families could be based on the understand-
ing of their better chances for higher wages and promo-
tion (ion average) atin the job market. It was surprising
to find that, even at this early stage, when most stu-
dents live on a modest subsistence scholarship, there are
already financial gaps in income, already in favor ofthe
men. The majority of female Ph.D. students indicated
that their spouse’s income from school or work is higher
thatexceeded their own income, compared with a minor-
ity of male Ph.D. students. See Table VIII for the de-
tailed results.

3. Postdoctoral career path as a disruption of the gender
order

In the Israeli context, thereit is aessentially re-
quirementd to undergotake for postdoctoral studies
abroad, i.e.,which means that the student must leave
the country for a prolonged period of professional re-
search and development. (The requirement is not for-
mal, but the probability of getting an academic position
after a postdoc in Israel is much lower.) Although the
common view in contemporary educated circles is that
the job market is open and equal for women, the inter-
views reveal a much more conservative view. It is evident
that tThe social and family environment clearly perceives
postdoctoral studies as an ambitious and non-normative
path for women. It is common for women to follow their
spouses for a period of work or studies abroad, but the
opposite model is still considered non-normative and is
perceived as “feminist” ” and challenging the common
social order, in which the male career is the lead.

Consider more examples: Ts. iswas about to embark
on a prestigious postdoc in the USA with her husband.
She describesd the postdoctoral path as non-normative
for a woman, which is why it hasd to be negotiated with
her spouse and be justified against the family system:

“I think a postdoc abroad takes a heavy toll. Usually,
the husband is older and has a job, and does not want
to leave. The easy cases are when the husband also goes
for a postdoc, or can work abroad and, in such a case,
he wants to leave. Even if the husband is supportive, the
broader family wrinkle up their noses and put pressure on
me (not to go on a postdoc abroad). If it were possible
to do a postdoc in Israel, it would be much easier for
women.”

M., a single, Ph.D. student, believes that women are
less likely to go for a postdoc because it is a deviation
from the conventional structure of gendered power rela-
tions. In the accepted social order, a man’s career is the
significant one, and not the other way around:

“I think that the cultural perception, at least in Israel,
is that the woman will follow the man, i.e.i.e., if the man
has to relocate due to work or studies, it is perceived as
more natural for the woman to follow him.”

M. says the postdoc issue has coame up in her pre-
vious relationship, and although her former boyfriend’s
attitude regarding this issue was positive, his social en-
vironment was against this move and regarded it as non-
normative. The idea of him, a man, relocating abroad
for the benefit of his girlfriend’s career, was met with
criticism and astonishment by his colleagues.

The power structure in the job market that emerges in
interviews reflects the patriarchal structure of society and
power relations within the family. When a man follows
his wife abroad, it disrupts the gender order. The priority
given within the family to the male spouse’shusband’s
career restricts women from embarking on a postdoc and
limits their choice of academic career.

This gendered power structure is so profounddeeply
rooted that it even affects single women, who do not
have a spouse with no and children. Three single Israeli
singlefemale Ph.D. Sstudents whom we interviewed claim
that they refrained from embarking on postdoctoral stud-
ies, inter aliainter alia , due to the concern that they may
impair their chances to get married in the future or that
it may create potential limitations on a future (spouse’s)
career.

4. Self-expectations for excellence: A hidden component in
the gender power structure

As found in previous studies, women must demonstrate
strongergreater abilities than men in order to be recog-
nized as equally good. IFor women to be considered
good and worthy of employment and promotion in
male-dominated disciplines, for women to be considered
good, worthy of employment and promotion, they must
be better than their male peers [83, 84].
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Female n(%) Male n(%) P

(n = 41) (n = 127)

Spouse’s employment possibilities 39 (95%) 114 (89%)

Spouse and family relocation 38 (93%) 107 (84%) <0.05

Putting the spouse’s career on hold 37 (90%) 99 (78%) <0.05

Funding 37 (90%) 126 (99%) <0.05

TABLE VII. Survey results on the following question: If you are considering going abroad for a postdoc, how central is this
consideration in your decision?

Female n(%) Male n(%)

(n = 37) (n = 134)

Higher than mine 25 (67%) 37 (28%)

Similar to mine 8 (22%) 27 (20%)

Lower than mine 4 (11%) 61 (46%)

Has no income 0 (0%) 9 (6%)

TABLE VIII. SResults for urvey results on the following ques-
tion: Compare your spouse income to yours. χ2 = 24.48,
P < 0.00001.

In a gendered workforce, when women compete over
an academic career in a masculine field, having to over-
come gender discrimination and the motherhood penalty,
prioritizing their husband’s career at home, and taking a
greater share of the childcare, what justifies their decision
to go on a postdoc abroad, or to embrace the academic
deal?

Based on our research findingsresults, we claim that,
to justify this deviation from the “gender order”,,”
women are pushing themselves to excel. Excellence was
broughtsingled out as a justification that allows devia-
tion from the norm and disruption of the gender order.
Many women stated that it is considered obviousnormal
that, when a man goes abroad for a postdoc, and his wife
goes with him, even if it requires that sheher to gives up
her career. In contrast, for a woman to embark on a
postdoc with her partner joining her, special conditions
must be met. One of the unspoken conditions, mentioned
repeatedly alongduring the interviews, is being an excel-
lent student. This is how B.G., married and pregnant,
explains why she decided to leave academia for a job in
the industry after completing her Ph.D.:

“Women are also affected by their partner, not that
men are not, but to a certain extent, when a man thinks
about going for a postdoc, his wife is excited to follow
him... . . . it’s an adventure. (On the contrary,) a woman
waits to hear the man’s opinion, and if he says no, then
there should be a really good reason, for example, when
(your) doctorate is brilliant and the supervisor wants you
to travel for postdoc... . . . then, maybe then.”

To deviate from the norm, the woman must be excel-
lent. It is not enough for her to be a good or even a very

good student, and she probably cannot afford a post-
doc if she is an average student. The excellence must be
reflected in numerous aspects that are interconnected:
her academic achievements, her supervisor’s evaluation
of her, the professional group perception of her academic
potential;, and her ability to receive a postdoctoral offer
from a top institute.

Excellence has two functions: one in the public sphere
and one in the private sphere. In the public sphere, ex-
cellence allows the students to feel worthy to face profes-
sional competition againstfrom their male colleagues. In
the private sphere, it justifies (to the spouses and to the
women themselves) their choice of a non-normative ca-
reer path for a woman, which includes going abroad for
a postdoc and subordinating the family in accordance
withto theirher career needs.

A very clear example of excellence as a justification for
disruption of the gender order comes out from the story
of A., recently married with a baby. A. said she had al-
ready decided when she started her Ph.D. studies that
she would not pursue a postdoc in a place that is “not
good”..” She says that, in the beginning of their rela-
tionship, she and her husband and she agreed that she
would pursue postdoctoral studies if she were accepted
into a prestigious institution. In return, he promised that
he would be willing to leave his job to support her ca-
reer. ThisThe following is her answer to the question of
whether she would like to embark on postdoctoral studies
abroad:

“Yes, very much! But it is contingent upon me getting
a good postdoc! I mean, not a postdoc from the Uni-
versity of Nowhere, I don’t know, something like that, it
should be a good postdoc! Because basically, my hus-
band will come with me and will have to take a leave
without pay, which is also not so trivial at work... . . . . I
won’t drag the entire family if it’s a postdoc that will get
me nowhere, you know, it should be a good and lucrative
postdoc, so I would have some motivation to return to
Israel. I really want to be in academia, and I think that
science is just the best thing there is, in my opinion, and
it’s something I want to do all my life.”

Another example risescomes from the story of V., mar-
ried and mother of three, who is about to graduate. She
shares her doubts about the future. She and claims
her spouse supports her postdoc aspirations; however, if
they relocate, he would have to give up a job that is a
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significant part of his life. Therefore, for V., going for a
postdoc takescosts a high price forin terms of her part-
ner’s career. After some deliberation, V. decided to do
her first postdoc in Israel. Only if it is successful will she
will go abroad for another periodpostdoc.

An academic career is viewed by the social and family
environment not only as a highly demanding and com-
petitive path, but also as a masculine, non-normative
path for a womaen, by the social and family environment.
Women in physics understand that they must compete
under unequal conditions of a gendered labor market, and
that they must excel in order to be perceived as equal.
Under these conditions, excellence operates as a hidden
component, within the unseen gender regime, that justi-
fies and allows deviation from the gender order by going
for a postdoc abroad and prioritizing a womean’s careers
over theirher husband’s career.

Whereas for married men, mMotivation is all theythat
is needed for a married man to go for a postdoc
abroad, whereas motivation alone is insufficient for
women motivation is not enoughto attempt the same.
Married women need a very good justification for their
non-normative career choice and for their husbands to
follow them. This might be one of the dominant reasons
for the low number of women pursuing an academic ca-
reer in physics and the gender imbalance in the academic
staff inof physics departments.

V. SUMMARY AND DISCUSSION

In tThis study, we useds a nationwide survey, as well as
and in-depth interviews with female physicistss students
as a robust empirical basis to explore womenthe decision-
making process of women in physics at the crossroad of
an academic career. We study career decision-makings
in physics as a multilayered and multidimensional pro-
cess. The theoretical novelty that we suggestpropose
is to viewing this process as a deal”, whichthat in-
volves contextual, organizational, and individual vari-
ables, and their intersection. Young women are ex-
amineing the components of this deal: what it offers them
and what prices they will have to pay, but their deci-
sion is made within a gendered power structure. Study-
ing both context factors and agency, we find that thean
academic career in physics offers a deal” which hasith
three main components: personal-marital, professional-
occupational, and financial. Young women are realisti-
cally examininge the terms of this deal,” what it offers
them, and what prices they will have to pay. Their de-
cision is made in accordance with these considerations,
but, contrary to men, women aremust operatinge within
a gender power structure that navigatesresponds to their
decisions in a different way.

While both women and men consider the terms of the
deal” terms in a similar stage of their lives, among the
women, the gendered power structure creates different
expectations among the women and extra hurdles, which

makes the decision to pursue an academic career and to
goundertake for a postdoc more challenging. Our findings
reveal the multiple and hidden ways in which gender op-
erates as a power structure in the labor market withinfor
physics as an academic field, in the family within the
private sphere, and inwithin the social norms and expec-
tations withinof society, putting up a considerable barrier
to women’s academic careers.

This latent power structure influences women’s
decision-making and experiences in several ways. In
the academic field, it produces unequal competition in
a male-dominated playground, where women struggle to
succeed as physicists and as mothers, but are viewed as
less devoted workers because of their parental commit-
ment. Within the private sphere, women carry a greater
share of the childcare and family work and, moreover,
give priority and precedence to their husband’s career
and preferences. In the social sphere, choosing a demand-
ing academic career is seen as a non-normative trajectory
for women and as disrupting the gender order.

Women justify this non-normative path by raising their
self-expectations for excellence. They feel that they must
excel in their research and exhibit exceptional achieve-
ments. We claim that excellence operates as a hidden
mechanism within the gender regime that can not only
justify a woman’s decision to go forundertake a postdoc,
but can also operate as an exclusionary mechanism that
prevents many talented young women from choosing an
academic career in physics. We should thus stop think-
ing about women as giving up the academic careers (“the
leaky pipeline” ” discussion; see, e.g., Refs. [85, 86])
but rather asthink about choosing career paths that align
better with the gender regime within diverse social and
cultural contexts.

Our acquaintance with the physics culture in the USA
and in Europe, as well asand our close collaboration with
the community that conducts research oning gender in
physics in the European academy (particularly the GEN-
ERA network [87]), lead us to believe that many of the
main findings of ourthis research and our accompanying
theoretical arguments apply not justonly to physics in
Israel, but also more universally, at least in the context
of physics in western countries. The unique features of
the Israeli society are helpful in makingamplifying some
aspects of examining thefactors that affect the decisions
involved in accepting the deal offered by a career in
physics career as a deal stand out more clearly. Further
research is needed, however, to support these findings and
to explore hidden barriers tothe hinder the integratingon
of women into academic careers, in physics and in other
scientific disciplines where they stillalso constitute a to-
ken minority.

If we want the academyia to be more gender-balanced
so that women are no longer a token minority, we should
tackle the many obstacles women face, both in physics
as a field and within the family circle. We should make
physics more appealing forto women, knowing that their
choices are made within a gendered structure and that
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the academic path is more demanding for them. If
academia does not act in this direction, it will lose tal-
ented females to the global technology companies, which
in recent years have made intensive efforts to change
the gender balance among their employees and integrate
more women into diverse work teams.
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