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ABSTRACT

Many nations have been resolute in their pursuit of gender parity in science, technology,
engineering, and mathematics (STEM). Yet, the underrepresentation of women in STEM
careers continues to pose significant global challenges. ‘How’ and ‘why’ women experience
work differently in such male-dominated environments has been the subject of extensive
research in recent times. This thesis offers new, original, and fresh perspectives to move
forward the conversation on how women in ‘masculine’ careers experience work by throwing
the spotlight on a peculiar group of people who, despite their immense contribution to science,
are often side-lined in contemporary discourse on careers in management research. Drawing
on career construction theory and intersectionality scholarship as a lens, and ‘microstoria’ as
an interpretive frame, the study explores contemporaneous scientific career stories as narrated
by female early career researchers (ECRs) from developing countries where resource paucity

tends to stymie the ‘doing’ of cutting-edge scientific research.

In doing this, the thesis investigates how the often-invisible identities of positionality and
situatedness of these ECRs intersect with their highly visible gender identity as females to
shape how they experience work as early career scientific researchers from and based in
developing countries. Adopting a constructionist approach and an exploratory qualitative
research design, the main data for the empirical inquiry was collected using semi-structured
interviews with thirty-five (35) past recipients of the Organization for Women in Science for
the Developing World (OWSD)-Elsevier award for female ECRs from the developing world.
This was supplemented with publicly available documents on the award, and the websites and
social media pages (LinkedIn, YouTube, ResearchGate) of the award winners. With emphasis
placed on their call to fame and their journeys to worldmaking in male-dominated scientific
fields, the study explored and analysed how these ‘successful’ female ECR scientists make
sense of their identities as scientists, experience scientific work in a context characterised by

resource paucity, and craft their scientific careers

The study presents three main findings. First, it suggests that the intersectionality of multiple
identities allows ECRs to construct three distinct career identities: a relational career identity
based on the concept of familial influence (family, mentors, role models), an altruistic career
based on the concept of ‘calling’, and a fluke career orientation based on the concept of luck

and chance. Second, the study addresses social inequities for female ECRs by examining the
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unique enablers and barriers faced by this group at the intersection of gender, positionality, and
situatedness. Third, the study identifies several agentic ways in which female ECRs could both
survive and thrive in STEM by highlighting the daily practices, strategies and coping
behaviours that are utilized consistently to self-manage a career under such contexts of
underdevelopment, weak institutions, and patriarchy; and sheds light on seemingly intractable
patterns of strategies (passing and revealing), which constitutively help them to counter their
feelings of (in)visibility and struggles in their everyday situated practices. Shedding light on
the interaction between the self and societal agents and how these influence the career
construction narratives of females at the early stages of their scientific research career lives,
the study calls attention to several interventions that could be useful in mitigating the

occurrences of bottlenecks in organisational career development.
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CHAPTER 1
Introduction

Around the time when | won the OWSD-Elsevier award, | had a colleague come up to me and
he told me point blank that | won the award because there was no man to compete with me, so
I should stop making a big deal out of it and rather focus on getting a more competitive award.
To be honest, his words upset me, and | remember asking myself at some point if all of this was
even worth it. It was like the harder | worked, the more | needed to prove myself

Herty, Physicist

In the story above, Herty (pseudonym), a physicist and one of the past recipients of the OWSD-
Elsevier award for female early career research scientists (ECRs) from developing countries,
narrates, albeit with great despair, how she is seen and perceived by a colleague. Herty was not
recognized as the prototypical scientist and was rebuffed for her many victories despite her
credentials and good standing as an award-winning, internationally renowned research
scientist. Her misrecognition is triggered by the hyper-visibility of her femininity, which
paradoxically renders her invisible in her role, and further exacerbates a perceived lack of
belonging among the scientific research community. This scenario, like the stories of many
other participants of the current study, present a sombre reflection of the many challenges
experienced by women in male-dominated industries, particularly those in the early stages of
their careers, in negotiating the tensions between ‘fitting in’ and ‘standing out’, especially at
the workplace and in the wider society, where significant aspects of their individuality are

discounted (McCluney and Rabelo, 2019).

Narratives of female ECRs from developing countries thus present a career trajectory that may
at best be described as an iceberg of success. Superficially, their careers appear all glitz and
glamour: scientists in their own right and women who have become somewhat ‘known’ for

breaking the societal stereotype to do what ‘men can do’. Many young girls aspire to be like

11
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them. Even colleagues look at them with an iota of admiration. They are mentors, role models,
and quite simply phenomenal women. Yet, underneath this veneer of what appears to be a
successful career is an ocean of life-changing experiences, setbacks, and everyday hardships
that almost never make it past their ever-so-private, well-guarded, and somewhat lonely lives.
The current study attempts to open this door and walks down memory lane to explore the career
lives of these outstanding women, baring it all from that single decision to pursue science to

becoming an international award winner for doing science.

An exploration of the careers of female ECRs is thus more psychologically oriented, with an
emphasis on the individual and the gender-specific ways she perceives and makes sense of her
career world. Generally, ECRs represent the phase between PhD and senior-level positions
(Christian et al., 2021) and while definitions tend to differ by country, this study aligned with
the definition used by the UK research council, which tends to define them by the number of
years since completing a PhD — typically 10 years — which is effectively a definition based on
relative ‘newness’ (Nicholas et al., 2019). They are frequently regarded as being amongst the
most innovative and active pool of researchers in the scientific research community
(Friesenhahn and Beaudry, 2014; Jones, 2014). Yet, they are frequently classified as “the most
vulnerable group in the science system” and the first to suffer when the scientific research

sector comes under strain (Laudel and Glaser, 2008, p. 387).

Many reasons could account for this. First, ECRs are unquestionably at the early stages of their
careers and consequently have less experience in conducting research and writing for
publication. Again, in the arguments of Hemming and Hill (2009), they are assigned greater
responsibilities and are expected to prioritise research over other obligations. Furthermore, they
have less access to resources and are frequently subjected to intense scrutiny from senior
colleagues, some of whom may even attempt to claim their work. Ultimately, they must
overcome the concerns and demands connected with probation, tenure, and promotion (Laudel

12
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and Glaser, 2008). For women in early career scientific research, the obstacles of being an ECR
are further exacerbated by the continued existence of gendered inequities within the scientific

career community (Huang et al., 2020).

For instance, empirical evidence reveals that promotion of early career researchers (ECRS) is
frequently connected to the number of publications and that men publish more than women
throughout their careers (Davies and Healey, 2019). Further analyses of the effect of
publication numbers on the ability of faculty to achieve tenure have concluded that the more
papers a researcher publishes, the more likely he or she is to receive tenure, with the implication
that male researchers are more likely to receive tenure than their female counterparts (Roper,
2019). These findings have prompted a multitude of potential explanations, including
differences in family responsibilities, resource allocation, the role of peer review, collaboration,
role stereotypes, academic rank, specialisation, and work climate (Eagly et al., 2020; Jadidi et
al., 2018; Van den Besselaar and Sandstrom, 2017; Uhly, Visser and Zippel, 2017). Such
empirical findings demonstrate that gender disparities continue to exist in the scientific career
arena, which has frequently promoted itself as universalistic in accordance with the Mertonian

code (Schrdder, Lutter, and Habicht, 2021).

According to this code, when a scientist contributes to scientific knowledge, the community's
evaluation of the claim's validity should not be influenced by the scientist's personal or social
characteristics, but rather by “pre-established impersonal criteria” (Merton [1942] 1973, p.
270). Again, universalism necessitates that a scientist's contributions to the body of scientific
knowledge be compensated equally. This is aptly summed up by Merton's statement that
“careers should be accessible to talent” (Merton, 1973, p. 272). Nevertheless, this productivity
paradox phenomenon suggests that particularism, which involves the use of functionally
irrelevant qualities such as race and sex as a basis for making claims and receiving rewards in
scientific careers, persists (Jiang, Mok, and Shen, 2020). Thus, while the discussion regarding

13
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the scientific community's commitment to Merton's scientific ethos persists, it is undeniable
that the scientific sector is rife with disparities in career advancement. As with the majority of
minority groups, women have lower participation, status, production, and recognition rates
(Gaines, 2017; Roper, 2019). Per the 2019 UNESCO report on women in science, only 29.3
percent of actively employed researchers worldwide are female. In developing nations, the
gender gap in science, technology, engineering, and mathematics (STEM) is a complex
phenomenon involving familial, social, cultural, and institutional elements that cannot be

ignored or disregarded (Fathima et al., 2020).

Thus, while it is objectively true that female researchers publish less than males, it is also true
that ECRs publish less than more experienced researchers and that academics from developing
countries publish less than those from affluent nations (Huang et al., 2020; Sarabipour et al.,
2021). Given that advancement, recognition, and the ultimate success of a researcher's career
are all assessed using this singular concept of publication counts, female ECRs from
underdeveloped nations will be at the bottom of this hierarchy. For these women, their
identities as women, ECRs, and citizens of third-world countries intersect to create a far harsher
reality of marginalisation than, for example, a female scientist from a prosperous nation
(Atewologun, 2018). Studies on the number of females in top positions in academic
institutions, for instance, suggest that unintended and subconscious gender bias is common and
can result in barriers preventing women from being promoted, credited for their achievements,

nominated for leadership positions, or viewed as leaders (Fathima et al., 2020).

Based on a qualitative investigation of the career narratives of 35 women scientists from 13
developing countries, the study draws on Crenshaw's (1991a) intersectionality theory to
provide nuanced insights into successful ECRSs' lived experiences as they analyse, unpack, and
make sense of their professions. The concept of intersectionality provides a framework for
gaining a comprehensive understanding of the constraints female scientists experience and how

14
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they are shaped by other intersecting identities in order to guide the tactics required to address
the attrition of such women in science. The study employs a feminist perspective and
transcends the binary conception of gender by examining how other intersectional
characteristics, such as ethnicity, race, age, number of children, marital status, and disability,
among others, influence the scientific career outcomes of female scientists. Theoretically, the
study contributes novel perspectives to the current literature on career studies and
intersectionality scholarship by examining how the multiple marginalities faced by female
scientists from developing countries interact to shape their career experiences, identity, and
strategies for pursuing their careers. Focusing on developing countries as the empirical research
context, the study will also be one of the first to investigate how successful women in such
contexts make sense of their careers, and what this implies for the ‘“Women in STEM’

development agenda.

1.1 Careers of women in STEM: Past contributions and current agenda

Given this normative backdrop, the fields of vocational behaviour have seen a reinvention over
time by shifting their focus from studying career development to investigating how people
manage and make meaning through work and careers. Recent theoretical advances suggest a
turn to constructionist and contextual perspectives, necessitating a reliance on self-construction
and the need for people to construct their own meanings of work through the unification of past
experiences and future dispositions (Akkermans and Tims, 2017; Duffy et al., 2016; Jiang et
al., 2019). In this context, the self offers a unifying construct that may help to link these fields
with other social and behavioural science disciplines toward the collective goal of a unified
science and practice of the self (Savickas and Baker, 2005). An understanding of the self is the
first step in understanding how careers are experienced over time. In this sense, there is a need
to understand how individuals learn to deal with their own identity in order to consciously

define that part of the world of work that fits in with this identity (Meijers, 1998).

15
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In light of this, career construction theory offers a medium through which individuals construct
representations of reality, although they do not construct this reality itself, but rather co-
construct it with the support of the social world (Savickas, 2005). As noted by Little et al.
(2015), individuals possess multiple social identities, all of which come together to form the
meanings that are attached to a person by the self and others. Regrettably, extant career
literature is saturated with single axis analysis (Tomlinson et al., 2019) of individuals, with
immaterial embodiment to the complex, multiple and often intersecting social characteristics
that make up the self. In this study, | take particular interest in female ECRs from developing
countries, focusing on how their multiple identities intersect with their gender as females to
shape their subjective meaning of their career identities as ECRs. The current research thus
focuses on the role of intersectionality in career construction due to the applicability of these

theories to female ECRs from developing countries.

Extant research on the career trajectories of women in STEM has relied on interviews and
observations, surveys, and mixed methods. These studies have identified facets related to

women’s experiences in STEM careers, such as:

1. Motivations to enter into STEM careers;

2. Barriers and impediments to STEM careers;
3. Enablers of STEM careers.

Within the first area of research, scholars have focused on examining women's motivations to
enter into STEM careers. While some evidence suggests that gender differences in STEM
motivation often emerge prior to university (Cheryan et al., 2017), others have argued that
gender variations in STEM competencies are inconsequential (Tyler-Wood et al., 2011).

Within this stream of research, literature has examined: i) the career choice and career decision-

16
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making process involved in STEM careers; ii) major factors influencing the gender disparity

in STEM; and iii) the ‘leaky pipeline’ model and why this occurs.

Career decision-making has been identified as one of the most challenging and often stressful
decisions people have to make in their lifetime, often having the potential to lead to career
inaction (Argyropoulou, Sidiropoulou-Dimakakou, and Besevegis, 2007). In their works,
Cheryan et al. (2017), Dasgupta and Stout (2014), Leaper (2015) and Lewis et al. (2017) all
called attention to the various ways that instructors, peers, and families can influence girls’ and
women’s motivation or sense of belonging in STEM fields. Scholars who have proposed the
idea to delve deeper into the role of these significant figures in the decision-making process
regarding career choices in STEM argue that experiencing encouragement for STEM from
family and friends may help to bolster women’s STEM motivation and encouragement to
pursue STEM careers, and empower them to deal with the discrimination and biases that they

are likely to encounter (Leaper and Starr, 2018).

Moreover, a number of studies have established that exposure to female role models can
improve girls’ and women’s performance and interest in STEM fields, but results have been
mixed, with some studies demonstrating the benefits of female role models (e.g., Stout et al.,
2011), and others finding that role model gender does not make a difference (e.g., Cheryan et
al., 2013). Lawner et al. (2019), for instance, argue that while ingroup role models may be
effective, the effect size is small and the presence of a role model by itself is not enough. The
role of society and institutions in the career decision-making process is another area of interest
for scholars. In this area of research, several studies have investigated the role of society and
institutions in the career decision-making process of women in STEM careers. Here, the impact
of the masculine image on students’ aspirations in STEM fields is an area that has received
significant attention (Makarova, Aeschlimann, and Hezog, 2019). Scholars have thus found
that with respect to gender differences, female students’ attribution of masculinity to science

17
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subjects does not differ significantly from that of male students (Makarova, Aeschlimann, and

Hezog, 2019).

While the issue of females’ attrition from STEM subjects may not be significantly different
from that of males, scholars have, however, found that the effect of gender and ethnicity on
career decision-making among adolescents may be underestimated (Gottfredson, 2005; Wang
and Degol, 2013). Furthermore, research on STEM enrolment typically highlights the fact that
students who initially had an interest are leaking out of STEM (Witteveen and Attewell, 2020).
Research shows that women are more likely to leave their STEM careers than their male peers
(38% vs. 26%) (Frank, 2019). In science, for instance, while women are significantly over-
represented at the bachelor’s and master’s degree levels (representing 53% of total enrolments),
their representation declines to 43% at the PhD level, and even further to 28% of post-doctoral
scientific research personnel (UNESCO, 2019). As a result, issues such as the graduate-level
environment, the maternal wall/glass ceiling, performance evaluation criteria, lack of
recognition, lack of support for leadership bids, and unconscious gender bias impede and lower

the percentage of women at each step of the scientific career (UNESCO, 2020).

Within the second stream of literature, research has focused on structural participation
impediments and has established that social background influences STEM engagement,
specifically high school students' beliefs about how gender and race affect their compatibility
with STEM pursuits, “at a developmental time when many adolescents make important
decisions about future academic and career pathways” in the school environment (Grossman
and Porche, 2014, p. 722). Other research reveals that women face an informal culture that
considers them as outsiders, a lack of role models, and academic work that prevents them from
having children (De Welde and Laursen, 2011). It has been established that those structural
impediments continue to prevent women from entering the workforce. There is a correlation
between motherhood and the possibility that women's engagement in STEM disciplines will
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be viewed as just symbolic, as opposed to significant and influential (Glass et al., 2013;
Heilbronn, 2013). Women are expected to dedicate more time to family problems than are men,
according to Ceci, Williams, and Barnett (2009). In comparison to other professional sectors,
family considerations have been found to be insufficient for women in STEM contexts, while
facilitators such as advanced training, high job satisfaction, and a supportive atmosphere have

also been found to be lacking (Glass et al., 2013).

Isolation is also considered a barrier: the “lack of a critical mass of women in STEM fields,
especially at higher levels of authority” makes women “vulnerable to the ideologies of gender-
conservative men” (Glass et al., 2013, p. 727), and loneliness at work discourages women from
sticking with STEM careers (Heilbronner, 2013). Other obstacles, such as employers' views of
gendered competence, make it less likely that women will be promoted as rapidly or paid as
much as their male colleagues (Glass et al., 2013). Field segregation, salary discrepancies when
compared to men, and “persistent difficulties in achieving the same levels of support and
recognition for their work as men” have been cited as ongoing barriers (Fassinger and Asay,

2006, p. 432).

The third stream of research has focused on the enablers of women in STEM careers. In this
sphere, research has focused on the individual development for career growth, work-life
balance programmes, gender bias awareness, employee engagement, and mentoring
relationships, which are suggested by Dagorn (2018) and Gaspar and Dubertrand (2019) as
career advancement strategies that organisations should implement to attract and retain more
women in male-dominated careers. According to research, mentoring can be an effective way
to increase women's leadership qualities in organisations; however, the mentoring relationship
must be properly built to achieve social change rather than merely transactional change
(Murphy, Gibson, and Kram, 2017). Mentoring has long been recognised as an essential
instrument not just for individual development and advancement, but also for the success of
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organisations (Locke and Williams, 2000; Martin-Chua, 2009; McKeen and Bujaki, 2007).
While mentoring has been widely utilised by men, an increasing number of women are utilising

it to achieve success in male-dominated fields (Ramaswami et al., 2010).

Indeed, recent studies have highlighted the significance and effectiveness of mentoring in
increasing women's professional performance (Woolnough and Davidson, 2007; Abalkhail and
Allan, 2015). The majority of research, however, has been conducted in Western societies (Van
den Brink and Benschop, 2012). Collectively, extant literature on the experiences of women in
STEM has provided useful explanations for the gender gap in STEM, barriers, and enablers.
While these studies have been extremely relevant in opening our understanding on the matter,
a thorough understanding is required to grasp the experiences of those in the global south, as
these studies are predominantly situated in western contexts. Specifically, it would be
beneficial to know the nuanced experiences of these women and the meanings that are
contextualized within the cultural value system of the women’s various social milieus. In sum,
while further reflection on knowledge provided by extant literature has been greatly beneficial,
much work is needed in various areas to better understand how women in STEM careers

experience work.

First, within each of the three identified streams are areas for further development in the
provision of more conceptual clarity on the subject. Within the first stream of research, the
leaky pipeline metaphor is unidirectional, as it only considers students who abandon STEM
fields and disregards the potential of those who switch to STEM after declaring non-STEM
majors. Students who change their major typically declare a new major unless they withdraw
from college or university. Consequently, it is normal for students not only to abandon one

major but also to switch majors (Lykkegaard and Ulriksen, 2019).
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Simply put, the image of a leaking pipe does not sufficiently reflect the variety of career options
available to students. Young adults in university usually struggle to choose a major and
regularly change their minds when making significant decisions (Arnett, 2004). Therefore,
selecting and completing a college major involves not only deciding what will be studied, but
also committing to one's identity (Erikson, 1968). Choosing a college major is the first step
toward choosing a career for many college students, making this decision vital to the formation
of one's identity. It would therefore be interesting to understand individuals’ career decision-
making processes, as these are crucial in shaping their future careers and professional identities.
Again, cross-cultural variations in socialization and gender-role processes that influence
choices of occupational pathways indicate that more comparative studies in more diverse

settings are needed to advance our understanding of career choices (Guo et al., 2018).

Within the second research stream, Morley (2013, p. 543) uses the concept of micropolitics,
which focuses on “how power is transmitted in everyday practices”, to argue that academia as
a whole is “male terrain” and leadership in higher education is perceived as a masculine
domain, whereas femaleness is frequently viewed as incompatible with intellectual and
managerial ability. Women are frequently perceived as the ‘other’, and in order to achieve
success, women must address this perception (Acker, 2012). Thus, a more coherent
understanding of the distinctiveness and ‘otherness’ of females in such contexts is needed to

truly understand which particular practices contribute to this this problem.

Within the third aspect of research, further research is needed to investigate the interpersonal
experiences of underrepresented women in literature, such as women from the global south in
STEM academic contexts. Examinations of how gender intersects with other markers, such as
social class, experience in the academy, situatedness and other dimensions of inequality that

affect the experiences for STEM women faculty, would also be beneficial.
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Notwithstanding the above, there is also a dearth of literature on the career self-management
(CSM) strategies upon which women in STEM draw to cope with their careers. As such, there
is a need to refocus attention on the coping behaviours in which women in STEM careers
subjectively engage to manage their careers. This study therefore seeks to answer the call for
more research to understand how women's intersecting social locations influence their work,
particularly among women belonging to multiple marginalized groups (Flores et al., 2021). The
study thus makes a significant contribution to knowledge through the use of career construction
theory and intersectionality scholarship to shed light on the experiences of those whose
perspectives have been largely overlooked in existing management and organisational research
(Chrispal, Bapuji, and Zietsma, 2021). The study demonstrates the intersectional identities of
participants and how these coalesce to ground and empower female ECRs from developing

countries.

It is against this background that this study seeks to explore how gender, positionality, and
situatedness merge to shape the lived experiences of female ECRs from low-income countries.

The study asks:

1. How do gender, situatedness, and positionality shape career identity perception in the early

career discourse of women scientists from developing countries?

2. What are the practices that enable/impede the careers of female ECRs from developing

countries?

3. What strategies are drawn on by female ECRs from developing countries in self-managing

their careers?

The three research questions provide the basis for an in-depth exploration of the narratives of
the career trajectories of female ECRs from developing countries. The first research question

allows for the understanding of how careers are formed by throwing the spotlight on the
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decision-making process involved in choosing a career in scientific research. By showing how
careers are perceived and identified, this research provides valuable insights in answering the
call for more studies in more diverse settings to advance our understanding of career choices
and career decision-making (Guo et al., 2018). The second research question moves forward
the conversation on barriers and enablers of careers for women in STEM (Banerjee et al., 2018)
by addressing the social inequities and also the privileges that are present for female ECRs,
and further explores the unique barriers and enablers faced by this group at the intersection of
gender, positionality and situatedness. The third and final research question provides in-depth
knowledge on the strategies and coping mechanisms for self-managing a scientific research
career as a female ECR scientist from a developing nation. This is important, given that studies

focusing on the CSM behaviours of women in STEM are rather scant.

1.2 Methodology and methods

The study adopts a constructionist approach, common to intersectionality research and career
studies (Atewologun, 2018; Else-Quest and Hyde, 2016; Savickas, 2020), and is based on 35
semi-structured interviews conducted over a six-month period with some past recipients of the
OWSD-Elsevier award for women scientists from the developing world. This data was
supplemented with secondary data from archival sources and participants’ digital footprints to
gain a better understanding of their first-hand lived experiences to unravel how their
intersecting identities impact the shaping of their careers. All interviewees were identified a
priori, and although these women scientists were scattered all over the world (13 countries),
interviews were conducted remotely in the UK via zoom. The analysis followed a
constructionist thematic analysis approach (Byrne, 2021) to analyse and report key themes and
categories (Clarke and Braun, 2013). To the constructionist, the social world is constructed
through social processes and relational practices (Young and Collin, 2004), and allows for the
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examination of realities, meanings, and experiences of participants in relation to their careers
as affected by social structures, processes, and relations (Burr, 1995). The data analysis thus

followed three key stages.

First, the transcribed data was read and re-read to develop familiarity with the dataset and
ensure that it provided an accurate representation of participants’ accounts (Corbin and Strauss,
2008). Iteratively, transcripts were reviewed for common words, phrases, and sentences that
could form prospective first-order codes (Creswell and Poth, 2016). After the initial
identification of first-order codes, the next stage moved into a more conceptual level that
involved the generation of second-order theoretical categories (Corbin and Strauss, 2008). The
goal of this stage was to condense the number of first-order concepts into comprehensive
higher-order categories. Here, a constant comparison technique was undertaken (Corbin and
Strauss, 2008) by comparing first-order codes and grouping similar codes into a single
category. The recurring first-order codes were thus clustered into more theoretical second-order
categories. The third stage involved a re-evaluation of the first- and second-order categories
and subsequent consolidation into a refined overarching theme that encapsulated the processes
assumed by the female scientists in making sense of their careers. Overall, the study followed
an iterative process of refining categories while ensuring that they remained true to the
underlying data collected (Onu and Oats, 2018). This resulted ultimately in the generation of

broad themes and sub-themes that echoed the interpretation of the analysed data.

1.3 Main research findings

Through an intersectional lens, the study produced three overarching themes, each serving as
a corresponding answer to one of the three research questions. In answering the research
questions, narratives centred on the motivation behind such career decisions, experiences

within the gendered scientific career society, and the significance of the career trajectory of
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these ECRs. First, the study found that the decision to enter into scientific research careers
involves several acts of resilience, change, faith, optimism, and persistence, manifested in three
ways: getting in, getting on, and defining their identity as ECRs. The ECRs' otherwise invisible
positionalities as early career research scientists and their situatedness as citizens of poor
nations intersect with their highly visible gender as females to impact how they make meaning

of their careers.

The study found that for those who entered into science through ‘guidance’, four temporal
themes were uncovered. These were emboldening (entry into science and eventually into
scientific research careers came as a result of the encouragement and motivation of parents,
guardians, and mentors), faits accomplis (these were individuals who had their ‘careers’
decided for them mostly by parents and were ‘told’ quite simply to do their parents bidding),
collateral damage (they entered into science because they were from ‘scientific homes’ and
science was inherent in their family ‘bloodline’) and idolization (entry into science was
influenced by people other than their parents, whose lives and activities inspired their decisions
in some way to do science). Although the above supports prior research on the role of family
in career decision-making (Agger, Meece and Byun, 2018; Akosah-Twumasi et al., 2018), the
four sub-themes proved a rather interesting find, as albeit entry into science was a result of
guidance and familial influence, there was not one universal blueprint to which participants

could subscribe.

The study also found a second stream of participants, who got into science by chance. Their
narratives revealed that although they were already into science, their mobility into their
present careers had a stroke of randomness, luck and chance elements attached. Another
interesting finding was the decision to enter into science for affirmative action. Overall, in
answering research question one, intersectionality allowed the construction of a career-identity
in three distinct, yet somewhat interconnected scopes:
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A. Relational career identity (dependent on the opinions of others, especially family,

mentors, and role models);

B. Altruistic career identity (contingent on self-resilience);

C. Fluke career identity (based on fate, luck, chance).

Taken as a whole, this aggregate dimension has helped to form a more concrete understanding
of the career experiences of female early career research scientists from developing countries
pertaining to how their career identities are formed. Thereby, this answers the research question
of ‘How do gender, situatedness, and positionality shape career identity perception in the early

career discourse of women scientists from developing countries?’

Second, findings suggested that the overlapping identities of female ECRs from developing
countries enabled certain benefits while also acting as impediments to their careers, thus
bestowing privileges and/or penalties to these ECRs, manifest at the individual, institutional,
and national levels. Findings thus support prior studies on the experiences of women in STEM
careers, reflecting on both the unique barriers and success factors (Banerjee et al., 2018; Guy
and Boards, 2019; Elliott, Mavriplis, and Anis, 2020). At the individual level, the narratives of
respondents revealed that, at the beginning of their careers, their intersecting identities as
women, ECRs, and nationals of developing countries were, in various ways, both a privilege
and a disadvantage. At the organisational level, female ECRs described themselves as fortunate

to be among the few women making progress in their fields.

However, many felt as though they were being punished for having this privilege due to the
numerous obstacles they confronted daily within their organisations. At the institutional level,
participants recognized the effort that many developing countries were putting into place to
support the ‘women in STEM’ agenda. However, they also explained that policies were mostly

focused on how to recruit girls into science, with little attention paid to how to nurture and
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develop their capacities once they were in science. The study found that embracing a new
identity as a research scientist often came with conflicting identities in the transition from
student to professional. Overall, the study has been able to answer the second research question
— ‘What practices enable/impede careers of female ECRs from developing countries?’ — by
demonstrating the unique barriers and impediments that manifest to influence the career
trajectories of female ECRs from developing countries, taking cognisance of the intersecting
identities which enable certain privileges while also inhibiting some aspects of their career
development. Importantly, this section has given insight on how institutional power dynamics
interact with social structures and individual agency to confer distinct privileges and penalties
on individuals and makes a case for institutional reforms and policy changes that are required
to enable female ECRs to achieve sustainable transformation of the structural and systemic

barriers to career advancement (Okeke et al., 2017).

Third, the study identifies a range of CSM behaviours, categorised under the broad themes of
passing and revealing strategies, examining in great depth the strategies and coping
mechanisms for self-managing a scientific research career as a female ECR from a developing
nation. The study identified that the intersecting identities of gender, positionality, and
situatedness enabled unusual methods of managing one’s career, such as impression
management and career distancing. Additionally, it was observed that the pattern of career self-
management behaviour in which a participant engaged was in some way related to the level of
career satisfaction they were currently experiencing. Those who were dissatisfied with their
careers were more likely to engage in tactics such as drawing exit plans, whereas those who
appeared to be highly content with their careers engaged in strategies such as coping with career

shocks and being highly adaptable.

The study findings reveal that the embodied experiences of precarity (e.g., unconscious bias
and unfriendly work policies) disrupt any preconceived notion of a career in scientific research
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(steady, rewarding, universalistic) that participants previously held, and instead trigger the
process of formulating a CSM strategy in those individuals. In a rather interesting turn of
events, findings from this section revealed that some participants — although a select few —
were quite happy to ‘conform’ to unfavourable pre-existing conditions. They narrated doing
science ‘for the love of it’ and described getting on with the job by working hard and going
with the rules. By engaging in the ‘hard work rhetoric’ and keeping ‘a stiff upper lip’ to
safeguard their careers from being cancelled, the findings are consistent with prior research on
sensemaking which posits that people are unlikely to reconsider their own mindset unless they
feel that their professional identity is at stake (Gregoire, 2003; Maitlis and Christianson, 2014).
Moving on, the findings from all three overarching aggregates have been useful in explaining
the construction of careers, highlighting how intersectionality of gender, positionality and

situatedness shape the career construction of female ECRs from developing countries.

1.4 Theoretical contributions

The use of career construction theory (Savickas, 2013) and intersectionality scholarship has
proposed an alternative theoretical framework for examining the construction of careers in
developing country contexts. The study thus generates several important theoretical
contributions in the areas of career construction, intersectionality, career choice and career
decision-making, mentorship and network utilization, and in the areas of career self-

management strategies. These contributions are summarised below:

a) The study contributes to the understanding of how female early career researchers
(ECRs) construct their careers, building on career construction theory (Savickas, 2013)
and incorporating existing research on career choice (Holland, 1997), career
adaptability (Savickas, 1997), and CSM (Lent and Brown, 2013). The study

emphasizes how career construction enables the development of self-concept through
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b)

d)

career identity formation and offers a possibility to explain the importance of career in
developing and retaining a coherent, adaptable self-concept.

By responding to calls to move beyond the favoured triumvirate of gender, race, class
(Rodriguez, 2016) to explore other ways in which other social identities intersect with
gender and race/ethnicity to shape career experiences, the study has highlighted the
intersection of gender with occupational status (positionality) and situatedness on the
experiences of women in non-traditional careers. Overall, the study contributes to the
literature on intersectionality (Crenshaw, 1991a) by providing insights into the
dynamics intrinsic to the scientific career field that impact the participants' sense of
belonging (Morton, 2021).

Further advancing the paradoxical implications of intersectional (in)visibility. While
extant literature on the intersectional experiences of women tends to highlight the
negative challenges women face (e.g., Tarig and Syed, 2018; McCluney and Rabelo,
2019; Morgan, 2020), the study builds on this to highlight these challenges while
extending knowledge on intersectional (in)visibility (Purdie-Vaughns and Eibach,
2008) by emphasising a paradoxical viewpoint that illustrates the benefits and
drawbacks of (in)visibility on the intersectional (in)visible group of female ECRs. The
study offers a theoretical basis for how being an ECR, a woman, and a scientist is
recognised as a significant triumph by one end of the spectrum (e.g., governments and
advocates for women in STEM), allowing individuals to distance themselves from
their stereotyped identifying group (Rosette et al., 2016) while also having to contend
with the societal and institutional biases that confront their career advancement.

This study proposes a new theoretical framework for understanding the career
construction of female early career research scientists, incorporating career

construction theory and intersectionality scholarship. The model highlights the
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interactions between multiple identities and social structures that shape the meaning
that female ECRs give to their careers. This new framework provides a more
comprehensive theoretical foundation for understanding the unique challenges and
opportunities that individuals from diverse backgrounds encounter in their career

journeys.

1.5 Implications for policy and practice

This study's theoretical contributions have implications for policy and practice on multiple

levels, summarised below:

a)

b)

The theoretical understanding of the development of the self-concept pertaining to the
formation of the female ECRs’ identity in the workplace can be useful for managers,
and organisations seeking to promote diversity and inclusion. The study indicates that
an inclusive workplace can help mitigate the identity paradox that arises among female
ECRs and other minority groups while also fostering work satisfaction. Stevens, Plaut,
and Sanchez-Burks (2008) propose the idea of an all-inclusive multiculturalism which
challenges organizational institutions to cultivate inclusivity among their employees
rather than taking a colourblind approach (e.g., ignoring race and racism). By applying
the same logic to this situation, the study suggests that organisations in developing
world contexts recognise that, in addition to the highly visible attribute of gender, an
otherwise invisible and ignored characteristic such as being a ‘newbie’ can promote
segregation and dissent in the workplace if measures are not taken to strategically orient
and absorb these talented, yet frequently bemused newcomers, transitioning from
students into their careers, into the organisation.

Findings from this study provides guidance for career counsellors, educators, and
policymakers on how to better support individuals from diverse backgrounds in
navigating their career pathways. The application of the final model (Fig.7.1)
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d)

emphasizes the importance of taking a holistic and context-specific approach to career
development that considers intersecting identities, cultural values, and socio-economic
factors. This suggests that career development interventions and policies should be
tailored to the individual's unique circumstances to better support their career journeys.
For instance, career counsellors may need to consider the impact of cultural values and
socio-economic factors on career decision-making for individuals from diverse
backgrounds. Similarly, educators and policymakers may need to provide tailored
resources and support to address career development barriers and enablers faced by
individuals from different social identities and backgrounds.

Educational institutions in developing countries must take career counselling more
seriously and incorporate counselling resources into their mainstream activities, and
must subsequently take it upon themselves to encourage students who are having
difficulty navigating the social aspects of their educational environments or having
problems making the right career decisions to utilise these services. Developing nations
can incorporate career guidance and counselling into their education systems by making
the necessary structural and systemic modifications, and where funding and resources
are scarce, teachers can be professionally trained to assume additional responsibilities
in career guidance and counselling.

Women’s performance and accomplishments in STEM need to be publicly recognized
to address misperceptions that women are less capable, skilled, or have less expertise,
as awareness of other women’s success has the potential to retain women in STEM who
might instead pursue other fields of study (Bloodhart et al., 2020). International
agencies and institutions that support the ‘Women in STEM’ agenda may emulate the
steps taken by the OWSD and Elsevier to shine light on the work on these phenomenal

women, by coming together to create an academic mobility fund, and making it
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available to early career female researchers and specialists from developing countries.
Due to limited access to resources and grants for research, these targeted mobility funds
could enable them to fund their projects and also accommodate the costs involved in
travelling to conferences and other important functions that could benefit their career

advancement.

1.6 Definitions of key terms

Career — A set of occupational experiences and roles that makes up a person’s working life

Career Choice — Using Super’s (1957) definition, career choices are implementations of
attempts to actualize the skills, talents, and interests reflective of one’s self-concept and are
based on the completion of developmentally appropriate vocational tasks between the ages of

15 and 25 years.

Career decision-making process — The process of making a choice between particular career
alternatives. The career decision-making process is ongoing throughout one’s professional life

and as one’s career progresses.

CCT - Career construction theory (Savickas, 2013) explains the interpretive and interpersonal
processes by which individuals organize their behavioural dispositions, impose direction on

their vocational behaviour, and make meaning of their vocational development.

Developing country — In the current study context, one of the 66 scientifically and
technologically lagging countries (STLCs) as listed by the Organisation for Women in Science

from the Developing World (OWSD).
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ECR - Early career research scientist: the transitional phase between PhD and senior-level
positions (Christian et al., 2021). This study is aligned with the definition used by the UK
research council, which tends to define ECRs by the number of years since completing a PhD,

typically 10 years post-PhD.

Gender — refers to socially constructed roles, relationships, and behaviours, repeatedly
performed based on societal norms (Morgenroth and Ryan, 2018). Gender is “culturally and
historically specific, internally contradictory, and amenable to change” (Hegarty, Ansara, and

Barker, 2018, p. 59).

Intersectionality — This is a theoretical and analytical tool for exploring, understanding, and
addressing the ways in which gender intersects with other identities and how those intersections

contribute to specific experiences of privilege and oppression (Crenshaw, 1991b).

Microstoria — Narrative inquiry that privileges the use of contemporaneous storylines to
illuminate social life (Boje, 2001). Microstoria aims to explore the hidden stories of ‘little
people’ and calls into question the grand narratives of macro-history, particularly elite ‘great

man’ histories (Sarpong and Maclean, 2021).

STEM - Science, Technology, Engineering and Mathematics.

1.5 Structure of thesis
The study is composed of seven chapters. The overall structure and description of key
components of each chapter is summarised in Table 1 below. Table was adapted from the

model originally created by Professor Charles Harvey.
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Table 1. Thesis Structure

Chapter Chapter Contents

Elements

2 Understanding careers, and the
experiences of women in STEM

Theories — Previous studies — Gaps in literature

3 Research methodology Methodology — Semi-structured interviews —
Thematic Analysis
4 Issues and Findings Answers first research question

How do gender, situatedness,
and positionality shape career
identity perception in the early
career discourse of women
scientists from developing
countries?

\

5 Issues and Findings
What are the practices that
enable/impede careers of female
ECRs from developing
countries?

Answers second research question

6 Issues and Findings
What strategies are drawn on by
female ECRs from developing
countries in self-managing their
careers?

J

Answers third research question

7 Conclusion

Review of main findings — Contribution to
knowledge — Implications for policy and practice
— Limitations and directions for future research

Chapter 2 begins with a general overview of careers, focusing on the old and modern notions
of career and how career is formed over time. This is followed by a more critical review of the
main themes in the literature in the areas of careers of women in STEM. This includes the

motivations to enter into STEM, barriers and impediments to STEM careers, and enablers of

STEM careers. An explanation of the theoretical lens is then offered.
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Chapter 3 focuses on the empirical processes, choices, and activities undertaken to explore the
career narratives of female ECRs from developing countries. The chapter begins by
highlighting the context within which the study is conducted. It then moves further into the
interpretive framework guiding the study and examines in depth the study’s research
methodology. Furthermore, it throws light on the ethical considerations involved in the study,
before moving on to talk about data collection and its subsequent analysis. The obstacles
encountered in data gathering and the criteria for evaluating the research follow, and the chapter

concludes with a discussion of the methodological reflections and a summary.

Chapter 4 presents the first part of the three-part research findings and provides an
understanding of how female ECRs typically begin their careers in science. The chapter
demonstrates how intersectionality plays out in the labelling and identification of careers and
presents its through three key themes: (1) getting in, (2) getting on, and (3) labelling and
identification of scientific careers. The chapter ends with a summary and a model of how

female ECRs label and identify their careers within the context of underdevelopment.

Chapter 5 presents the second part of the research findings and seeks to identify the advantages
and disadvantages of participants’ identities, which ultimately facilitate or hinder their careers
as female ECRs. The chapter begins by shedding light on the career enablers, before moving
on to career barriers. Moving on, an overview of how the various levels — individual,
organisational, and national — intersect to confer privileges and/or penalties on early-career
female scientists will be presented. The chapter will culminate with a model that illustrates how
the overlapping identities of female ECRs from poor nations are both advantageous and

detrimental to their careers.

Chapter 6, the last of the research findings chapters, examines in depth the strategies and coping

mechanisms for self-managing a scientific career as a female ECR. The chapter begins with a
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thorough examination of the revealing adaptive behaviours in which that participants engage
to help manage or cope with their careers. The part that follows further examines the passing
behaviours that participants have employed to manage their careers. A summary then concludes

the chapter.

Chapter 7 provides an overview of the key findings of the study, followed by its main
theoretical contributions. The implications for policy and practice are presented before moving
on to highlight some of the limitations of the study, which also open new doors for further

future research. The chapter ends with a summary.
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CHAPTER 2

Literature Review

This chapter presents a review of the existing literature on careers and the experience of women
in STEM, with the goal of providing a comprehensive and critical interpretation of what is
already known in the literature about the subject matter, as a prelude for framing and justifying
the study’s research questions. The literature review is divided into three parts. Part one focuses
on providing a narrative review of some of the foundational theories of career that will be
utilised throughout the study. To understand the careers of females in Science, Technology,
Engineering and Mathematics (STEM), there is a need to understand what really is meant by
career and why its study is important. As such, the study commences with a historical synopsis
of the concept of career within the management and organisation studies literature. Particular
attention is paid to how career has been defined over time, focusing on what constitutes and
what does not constitute career in contemporary discourse. It then moves on to explain other
theories in the career literature, such as career identity, career self-management theories, as
well as chance elements in career studies. The second part of the literature review provides a
more critical review of extant literature on the experiences of women in STEM careers by
highlighting what the literature has to say about their motivations to enter into STEM careers,
and the barriers and enablers to their scientific career development. The third and last part of
the literature review introduces the theoretical lenses that will guide the study and presents a
conceptual framework that will ultimately steer the remainder of the study. A summary section

concludes the chapter.
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PART I

2.1 Defining ‘Career’ in Organization and Management Studies

2.1.1 Past Progress — What is career?

Historically, careers have been viewed differently under various disciplines, before a concerted
effort was made toward the development of career theory as a discipline in its own right in the
mid-1970s (e.g., Hall, 1976; Schein, 1978; Van Maanen and Schein, 1979). For instance,
economists fundamentally viewed career as a vehicle through which human capital is accrued
through a lifetime of education and experience (Becker, 1975), while political science
perspectives viewed career as a sequence of endeavours to maximize self-interest through
successive attempts to gain power, status, or influence (Kaufman, 1960). In the area of
sociology, career has been viewed as the unfolding of social roles, emphasizing individuals’
contributions to the maintenance of social order (Van Maanen and Barley, 1984), while
psychologists have tended to view career in one of three ways: first, career as vocation,
focusing on personality—occupation matching in ways which are mutually beneficial to the
individual and the organization (Holland, 1985); second, career as a vehicle for self-realization
and individual growth (Shepard, 1984); and third, career as a component of the individual’s

life structure (Levinson, 1984).

Thus, when individuals use the term ‘career’ in ordinary parlance, it is generally perceived that
they are referring to their ‘work’ career: that is, what they do for a livelihood, who they work
for, or the jobs they list on their curriculum vitae (Adamson, Doherty and Viney, 1998). This
notion of what a career may be is not entirely false, as the concept of career has come to mean
different things to different people (Coupland, 2004). In spite of the extensive attention it has
received in scholarship, it remains difficult for both scholars and practitioners to define career
in a way that is compatible with the ever-changing organisational context (Adamson, Doherty

and Viney, 1998). The paucity of scholarly work addressing the subject of ‘what is a career’,
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coupled with the lack of consensus on what precisely a career is, has led to myriad definitions
in the literature. After an extensive search, numerous definitions were identified, spanning a

timeframe of about three decades, as illustrated below in Table 2.1.
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Table 2.1. Career definitions

Career definitions

Author

Definition

Guan et al. (2019)

A series of work opportunities that go beyond the boundaries of a single employment environment

Greenhaus, Callanan, and
Godshalk (2010)

A mobility path within a single organisation or multiple employers

Coupland (2004)

A residual trace of the individual’s relationship with work

Olsson (2003)

A set of occupational experiences and roles that makes up a person’s working life.

Savickas (2001)

The sequence of occupational positions that a person holds during their life.

Arnold (1997)

The sequence of employment-related positions, roles, activities, and experiences encountered by a
person.

Jackson et al. (1996)

The steady ascent of a hierarchy, the accumulation of expertise in a profession, or movement through
positions towards mature stability.

Arthur, Hall and Lawrence
(1989)

An evolving sequence of a person’s work experiences over time.

London and Stumpf (1982)

The sequence of work-related positions occupied throughout a person’s life.

Guralnik (1978)

Progress through life in a particular vocation.

Van Maanen and Schein (1977)

A series of separate but related experiences and adventures through which a person passes during a
lifetime.
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As can be seen from the preceding chronology, the definition of career has experienced a major
transformation since a precise definition first appeared in scholarly discourse around the 1970s,
until the late 1990s when this definition began to take a different turn. The result is the

emergence of two constructs of career: the traditional notion and the contemporary notions.

Traditional definitions of career, emphasizing hierarchical progression and development, have
viewed it as a steady and linear process, in which progression typically occurs inside one or
two organisations over the course of a lifetime (Fahmi and Siragi, 2021). Consequently, a
number of theories have evolved to incorporate the study of careers and career counselling
under this lens, including person-environment fit models such as Holland’s theory (Holland,
1977, 1997; Zainudin et al., 2020) and developmental stage theories such as those of Levinson
(1978) and Super (1990). A traditional career within the boundaries of an organisation is
characterised by formal, upward changes, and all responsibilities, development, and training
are closely tied to the organisational context, with managers acquiring knowledge of a specific

company’s traditions and culture (Nester and Buford, 2018).

This school of thought viewed career as a privilege for a select few, the majority of whom were
typically men, and the external indicators of success were titles, salary, and climbing up the
hierarchical corporate ladder (Arthur and McMahon, 2018). The employer—employee
relationship was characterised by worker loyalty in exchange for the firm’s implicit promise of
job security (Davey, 2020). This conservative definition placed a great deal of responsibility
on the organisation to provide careers for brilliant and ambitious individuals; and if a person
was loyal, played by the company’s rules, and associated with the right people, they were well

on their way to a lifetime career in that organisation (Young and Valach, 2019).

The restrictive nature of the traditional definition of career, which placed a great deal of

responsibility on the organisation and equated career to professional work (Young and Valach,

41



1906288

2019), combined with the economic, technological, and social changes over the years, has led
to the near collapse of the traditional, linear, organization-driven career characterised by
continuous, full-time employment with a single employer (Arthur and Rousseau, 1996).
Employees pursuing contemporary careers, according to Greenhaus and Kossek (2014), are
less likely to spend their careers in a small number of companies, experience frequent upward
mobility within a company, and have substantial job security, while they are more likely to
adjust their retirement timing to meet lifestyle needs, seek reduced-workload arrangements,

telework, and make career decisions that accommodate their families.

Organisations’ penchant for short-term commitments to employees has increased
interorganizational mobility and fostered the need for those pursuing relatively traditional
careers to manage their careers and remain employable (Cicek, 2020; Akkermans, Seibert, and
Mol, 2018). Additionally, the combination of organisations’ human-resources cost-cutting
strategies and employees’ desires to balance work and home responsibilities has made part-
time employment an essential or appealing option for many individuals, with the percentage of
part-time workers in some career fields reaching all-time highs (Cappelli and Keller, 2013;
Jackson, 2018). Nevertheless, the traditional organisational career has not entirely vanished;
rather, it has been supplemented by an increasingly diverse set of career patterns, recognising
the socio-economic context from which understandings of ‘new’ careers, such as boundaryless
(Arthur and Rousseau, 1996) and protean (Hall, 1976) careers, which are dynamic, individual

goal-oriented and independent of organizational boundaries (Lyons et al., 2015), have emerged.
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2.1.2 What career is not

The traditional definition of career laid significant emphasis on attempting to predict the fit of
the individual to the suitability of specific work roles and to explain the dynamic social
exchange processes defined by individual — organization interaction. In this vein, Van Maanen
and Schein (1977/2016) found that there is a prevalent propensity to frequently equate career
with what is commonly seen as professional activity. In their argument, prostitutes, plumbers,
doctors, factory employees, managers, housewives, bartenders, waitresses, attorneys,
criminals, and police officers all have careers, in their own right (Van Maanen and Schein,
2016). Therefore, to restrict the meaning of career to a vocational choice, professional status,
social criteria for success, paid labour, or to any one organisation, as the conventional
understanding of career has advocated, is to disregard the originality of the term and the role it

might play in scholarship (Arthur, 2014; Arthur and McMahon, 2018).

Adamson, Doherty and Viney (1996) follow this logic and further argue that a career is distinct
from a vocation, an occupation or simply a job, as a career paints a picture of a steady
progression in organisational hierarchies. It is not simply about what one does for a living, but
about what one has done, does now and might do in the future: the notion of career therefore
embraces the dimension of time. Thus, the embracing of notions of development and
progression cannot limit a career to one vocation or job that an individual takes up. Another
subject of contention is the notion that career is determined by the organisation. As argued by
Adamson, Doherty, and Viney (1996), first, the career fundamentally belongs to the individual.
It is not something which is, or indeed could be, ‘owned’ by organizations. Neither is it
something which organizations necessarily have the right to “‘manage’. In this sense, the career
becomes highly subjective (Haenggli et al., 2022) and may be further theorized as a lifelong

vehicle for the continuous realization of self (Adamson, 1997).
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2.1.3 Defining today’s career

Having reviewed what career used to be and what it is now, this study identifies career as a set
of occupational experiences and roles that makes up a person’s working life. Defining career
in this way is plausible because it reflects the needs of today, as people choose to engage in
various occupational roles within single organisations (for instance, entrepreneurs building and
managing their venture) or multiple employers (the boundaryless career). This is also true in
the sense that the term ‘career’ implies a ‘route’ that one is following — a route which has both
direction and purpose (Adamson, Doherty, and Viney, 1996). Without some ordering of work
experiences over time, and without some logic to the linkages between successive positions

occupied over time, the career ‘journey’ ceases to have meaning.

It is well established that traditional definitions of career, emphasizing hierarchical progression
and development, therefore no longer provide us with the explanatory vocabulary to understand
the apparently changing reality of managerial careers in the post-bureaucratic organization.
Our definitions should embrace the notion that the career performs a fundamental function in
the continuous construction and maintenance of a healthy self-concept, congruent with
individuals’ changing strengths and weaknesses, shifting beliefs and attitudes and future
aspirations. Viewing a career as the evolution of work experiences over the life course implies
that all individuals who are engaged in work-related activities have a career, thereby rejecting
the overly restrictive constraints that have historically equated a career with a high level of
work commitment, professional status, rapid upward mobility, or stability in an occupation

(Greenhaus et al., 2010).
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2.2 Career Identity Construction

Identity refers to the various meanings that an individual and others attach to themselves (Gecas
and Burke, 1995; Clarke and Ravenswood, 2019). These meanings might be derived from a
person’s social roles (social identity) or their own characteristics and qualities (personal
identity) (Ashforth and Mael, 1989). Prior research has demonstrated that individuals have
multiple identities (Brown et al., 2009), some of which are more dominant than others, and that
these identities are likely to change over time (Savickas et al., 2009) as individuals engage and
relate with different social groups, particularly in work-related roles and activities
(Wrzesniewski and Dutton, 2001). Individuals can use the social context of work to investigate
the meaning of work and their work identities, which support fundamental ideas about who

they are and why their work is significant (Clarke and Ravenswood, 2018).

Marcia (1993) perceives adolescence as a period in which the young go through an identity
crisis, which they solve by making choices for their own future in a number of areas. The key
tenets here are commitment and exploration (Kusuma and Suwarjo, 2019; Wendling and Sagas,
2019). Commitment refers to the ability to care about certain values and norms. According to
Marcia, this particularly concerns values and norms relating to career, gender role and political
ideologies. Exploration refers to the ability to step outside the frame of reference that was used
until then. Marcia’s identity statuses model is often interpreted as a development model (Xu
and Lee, 2019). Developing an identity is then regarded as a hierarchically layered
development process: a development that starts with lower forms of identity and leads to higher
ones. Empirical research only partly supports the view that identity statuses can be interpreted

in terms of a development model (Meijers et al., 2017).

However, the identity indeed develops through a succession of phases. No one ever jumps from
identity diffusion to identity achievement (Meijers et al., 2017; Meijers and Lengelle, 2012).
In brief, it can be said that the identity is an ‘I-structure’ which the individual himself constructs
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by exploring and experiencing his environment, and by then choosing specific values and
norms that determine his behaviour (Marcia, 1993). The ‘I-structure’ must be seen as a more
or less coherent but at the same time continually changing whole of identifying, idealising, and
social views about the self. These views about the self do not spring up in a vacuum, but evolve
from the individual’s interaction with his environment. The individual not only reacts but also
anticipates and idealises (Wendling and Sagas, 2019). We do not have one undivided ‘I-

structure’ here, but several identities.

Depending on the role demands made by a particular society on adults, the young on their way
towards adulthood feel forced to develop an identity in certain areas (to explore and choose).
It is therefore quite justifiable to speak of a career identity as a (more or less autonomous) part
of the entire personality (Kusuma and Suwarjo, 2019). Considering the changes in the nature
and organisation of the work (increased social and work-related insecurity, diminished
importance of specific skills, and growing emphasis on personality traits), taking this
responsibility means that they have to develop a career identity and, on the basis of that identity,
determine their direction in life (Draaisma, Meijers, and Kuijpers, 2018). The study of career
identity is thus embedded in the study of personal identity (Clarke and Ravenswood, 2019).
Boyatzis and Dhar (2021) highlight the significance of identity in determining a person’s

position in society based on the ties implied by the meanings they select for themselves.

London (1983) developed one of the first conceptualizations of career identity. He defined
career identity as a measure of the importance of the career in the individual’s personal identity,
consisting of two sub-domains: (1) work involvement; and (2) the desire for upward mobility.
Opsata (2020) proposed that persons with a strong career identity are more inclined to value
career fulfilment over other types of satisfaction. For Brewer and Gardner (1996), career
identity is organized as a tripartite entity of levels of self-representations that make up identity:
(a) the individuated or personal self, which refers to the traits people ascribe to themselves as
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part of their self-definition (for instance: ‘I am energetic’); (b) the relational self, in which
dyadic relationships are incorporated into someone’s identity (for instance: ‘I am a team
leader’); and (c) the collective levels of self that refer to an extended sense of self (for instance:
‘I am a textile worker’). As observed by Nazar and Van der Heijden (2012), this notion of an
enlarged identity is in line with Social Identity Theory and refers to the expansion in the way
individuals think about themselves, by including larger sets of social objects which, in the

context of work, tend to refer to teams, professional groups, and organizations, among others.

Consequently, career identity is best defined as the career objectives, attitudes, and beliefs that
inform our self-concept and enable us to answer the question of ‘Who am 1?” (Lysova et al.,
2015), which describes the way an individual thinks about his or her interests and abilities in
relation to career goals; and once there is clarity and consistency around what constitutes the
self, occupational decisions can be made (Savickas, 2007). According to Meijers (1998), career
identity also refers to a “structure of meanings in which the individual links his [sic] own
motivation, interests and competencies with acceptable career roles” (p. 191). Meijers (1998)
further states that as individuals are constantly exposed to new life experiences, structure is
brought about by achieving balance between cognition, will, and emotion by revising old

meanings for potentially new ones in a work-related environment.

Rosso, Dekas and Wrzesniewski (2010) observe that career identity provides a sense of
meaning through which one can approach, enact, and experience one’s work and workplace
behaviour. Therefore, in line with the psycho-sociological theories of the self-outlined above,
career identity can be primarily defined as an aggregate of self-representations that people
ascribe to themselves in the work context that includes characteristics derived from different
referents of social identification (Nazar and VVan der Heijden, 2012). Career identity is viewed
as a subjective phenomenon that individuals possess. It comprises individual dispositions such
as traits, beliefs, values, intentions, and experiences (Schein, 1996) and can be measured by its
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content, clarity, or intensity (Fugate, Kinicki and Ashforth, 2004; McArdle et al., 2007). Based
on developmental theories in psychology (e.g., Erikson, 1968; Super, 1957), identity is also
seen to form in stages, achieving stability over time (Sullivan and Al Ariss, 2021). Despite the
growing recognition of its social impacts (Ibarra and Deshpande, 2007; Dobrow and Higgins,
2005) and the questioning of its unitary character (Ibarra, 1999), professional identity is
typically viewed as an internal variable with normative assumptions of clarity. Yet, according
to discourse-based identity theory, identities are produced and given meaning within social and

cultural practices through discourse (Gergen and Williams, 2014).

LaPointe elucidates this viewpoint by positioning career identity as a socially situated
discursive phenomenon (LaPointe, 2010). Further, he believes that (contrary to the
constructivist perspective) a career identity can only form and exist as a result of engagement
with others (a constructionist approach). Thus, rather than residing in the individual, identity
manifests in discourse. In comparison to organizational and professional identity, career
identity is not tied to a particular role or place, but derives its meanings from the sequences of
work-related experiences (Fugate, Kinicki and Ashforth, 2004). A career identity is therefore
the result of a co-construction (Cohen, 2006). From this perspective, identities emerge as a
result of interaction and negotiation on the basis of a reflective capacity concerning the
available positions and the particularities of a given time and place (Meijers and Lengelle,
2012; Meijers, 2018). In this way, it can provide a more adaptable foundation for identity
creation (Ashforth, Harrison, and Corley, 2008) and assist in defining who one is and how one

should act in the context of a changing career (Fugate, Kinicki and Ashforth, 2004).

Adding the element of time, the concept of a career identity is one that is dynamic and always
changing. This is supported by the longitudinal character of career identity, which involves
making sense of one’s past, present, and future (Fugate, Kinicki, and Ashforth, 2004). This
relates to the fact that during the course of a person’s lifetime, the importance of their past,
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present, and future continues to evolve (Plunkett, 2001). Meijers (1998) contends that career
identity is not simply a collection of work-related events, but rather the integration of these
experiences into meaningful structures. Because of their dynamic character, career identities
are also susceptible to changes in the employment environment, which can occur when people
move between organisations and stages of life. Each of these situations requires the individual
to adapt to the demands of a fundamentally different occupational standard and work culture,

which may or may not be consistent with his or her current career identity (Rastogi, 2018).

In sum, there is increasing consensus that career cannot be understood as separate from one’s
personal life experiences (Collin and Young, 2000). Extant literature on career identity
construction suggests that self-views are shaped in three primary ways. First, career identity is
the result of the socialization process and rhetoric where one is provided with information
regarding the meanings associated with a profession (Rosso, Dekas and Wrzesniewski, 2010).
Second, researchers suggest that individuals adjust and adapt their career identity during
periods of career transition (Nicholson, 1984; Ibarra, 1999). Finally, Schein (2021) suggested
that life as well as work experiences influence career identity by clarifying one’s priorities and
self-understanding. However, Wendling and Sagas (2022) observe that although this adds
immensely to the body of knowledge in the field, the voice of the minority professionals, who

often face stigma and discrimination as they enter career fields, is often absent.

In the words of Piore and Safford (2006, p. 319), “It is impossible in today’s world to imagine
one’s career without incorporating one’s social context into it, such aspects of lives as the social
stigma that may attach to one’s race, religion, or gender.” Therefore, the existing literature may
offer faulty generalization (Kusuma and Suwarjo, 2019) by failing to consider the career
identity construction processes of women scientists from developing countries, as the focus of

recent studies on scientific careers is predominantly situated in highly developed countries such
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as the UK (Duberley and Cohen, 2010; Bornat, Henry and Raghuram, 2011), Germany

(Pizzorno, Benozzo and Carey, 2015) and the US (Farland-Smith, 2012).

2.2.1 Career identity as a narrative discourse

Narrative approaches in the context of career studies explore how crucial turning points and
career decisions are framed to cope with past or present changes and to motivate potential
future changes (Gabriel and Connell, 2010; Fraher and Gabriel, 2014; Hoyer and Steyaert,
2015). Narratives as the site for identity construction are not free-standing, self-contained units
but are always embedded in the local conditions and emerge as a result of interaction, as argued
by LaPointe (2010, p. 3). Past concepts of career identity as internal to the individual can be
traced all the way to the philosophical ideas of 16" century humanism and 17" century
enlightenment and the Romantic movement (LaPointe, 2010). Identity became a goal of the
self and was regarded as an innate, genuine self, requiring exploration and expression (Taylor
and Whittier, 1992). In the 20"-century theories of George Herbert Mead (symbolic
interactionism) and Erving Goffman, identities were increasingly considered as social
creations, although they were still viewed as living in the individual (Holstein and Gubrium,

2000).

The narrative identity approach outlined in this study, however, is based on the philosophies
of identity as a discursive and performative phenomenon (Gergen, 1991; Benwell and Stokoe,
2006; LaPointe, 2010; Butler, 2011). These reinterpretations are the outcome of the linguistic
turn, which evolved from philosophical views of the role of language as actively producing
reality rather than just reflecting or representing it. Consequently, discursive methods consider
identity as a product of language and culture, calling into question the modernist concept of a
pre-discursive, essential identity or a genuine inner self (Benwell and Stokoe, 2006). In other
words, rather than residing in the individual, identity manifests in discourse (LaPointe, 2010).
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By incorporating elements from narrative and discourse theories, career narratives are
enhanced because they become more engrossing, intense, and authentic. According to narrative

theory, a narrative text has at least two parts: the ‘what’ (what is communicated) and the ‘how’

(how is it told) (Chatman, 2022).

2.4 Career self-management theory (CSM)

The social-cognitive model of career self-management (CSM) tries to comprehend the adaptive
behaviours that individuals employ to anticipate and adjust to a variety of educational and
professional problems in their lives (Lent and Brown, 2013). The CSM model focuses on how
individuals attempt to influence their own professional growth, regardless of the exact career
categories towards which they are inclined (e.g., to seek work, juggle several duties, or adjust
to transitions). The CSM model emphasises the interaction between self-efficacy, outcome
expectations, and goals, as well as contextual supports and barriers, individual inputs such as
personality traits and abilities, and learning experiences that either promote or inhibit the
development of self-efficacy and outcome expectations. The CSM concept, which emphasises
personal agency, highlights individuals’ commitment to career advancement (Runhaar,

Bouwmans, and VVermeulen, 2019).

Wilhelm and Hirschi (2019, p. 119) define CSM as “the process of developing, managing, and
deploying many personal and contextual resources in a manner that yields positive professional
outcomes.” This procedure involves a range of actions, from the meticulously planned and
proactive to the routine, impulsive, and reactive. The existence of some form of individual
human activity in the driver’s seat of career management is a common denominator throughout
this diverse collection of variables (Emirbayer and Mische, 1998). This does not imply that

social and cultural aspects of work, workers, and workplaces have no influence on the agency
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of individuals in CSM. CSM, on the other hand, emphasises the various ways in which agency
reveals itself in people’s behavioural patterns in response to various settings. Researchers have
identified a range of CSM techniques up to this point. Lent and Brown (2013) proposed an
early classification of CSM techniques, dividing them into two categories: developmental and
coping. Developmental CSM refers to actions that assist people in realising their full potential.
Coping CSM, on the other hand, refers to the steps people take to adapt to their work

environment and overcome — or at the very least, endure — obstacles.

Wilhelm and Hirschi (2019) categorised CSM techniques based on their behaviour orientation
as self-directed, context-directed, or CSM process control-directed. Self-directed CSM
techniques apply, preserve, or cultivate personal resources such as knowledge or prestige.
Context-specific CSM strategies are those that apply, maintain, or increase contextual
resources such as influence and mentorship. CSM techniques designed to regulate the CSM
process regulate the boundary between the workplace and other living domains. As shown by
the aforementioned instances, there are numerous ways of identifying CSM processes in the
literature, each of which is appropriate to the specific objectives of a given investigation. The
majority of distinctions between types of CSM within these groups are predetermined (based

on theoretical speculation rather than empirical investigation).

As a result, determining whether a classification is appropriate for organisational members has
proven challenging, especially outside the scope of the original study. Moreover, even
empirical studies that uncover CSM approaches are usually snapshots that fail to demonstrate
how and why individuals adopted particular CSMs. This study argues for a new approach to
classifying CSM strategies by focusing on one type of work environment (scientific research)
and empirically identifying CSM strategies by prioritising the pragmatic link between these

strategies and how individuals understand and react to peculiar work contexts.
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2.4 The role of chance in careers

Career development may not always be the outcome of rational planning and action. As noted
by Bornat, Henry and Raghuram (2011), there is always more to the story of successful people
than hard work. Significant attention ought to be paid to the constructive part played by luck
and chance (Bright, Pryor and Harpham, 2005). Luck is an important factor in life, and
serendipity plays a crucial role in the way life unfolds, including working life (Grimland,
Vigoda-Gadot and Baruch, 2012). In the arguments of Mitchell, Levin and Krumboltz (1999),
chance plays an important role in everyone’s career. No one can accurately foretell the future.
On any given day, it is impossible to predict who will be encountered, who will call, or what
letters or e-mails will arrive. If it is impossible to anticipate a single day, what are the chances
that future plans covering 2, 5, or even 20 years can be executed accurately? (Mitchell, Levin,

and Krumboltz, 1999, p. 116).

Various terms are employed in the research on chance events. These terms include chance (Roe
and Baruch, 1967), happenstance (Miller, 1983; Mitchell, Levin and Krumboltz, 1999), fortuity
(Bandura, 1998), and serendipity (Merton and Barber, 2011). According to Marshall and
Symonds (2021), the common position of all these terminologies is that chance events are
unanticipated and potentially affect a person’s vocational choices, behaviours, and successes.
In establishing his social cognitive theory, Bandura (2005) hypothesised that unanticipated
events can have an influence on individuals, creating a potential chance effect on cognitive
functioning and social learning experience. Chance events are commonly defined as
“unplanned, inadvertent, or otherwise situational, unpredictable, or unintentional events or

interactions that influence career development and behaviour” (Rojewski, 1990, p. 262).

Chance events have an impact on the workplace and frequently coincide with an individual’s
attempts to shape his or her career (Chen, 2005). However, in the majority of professional
development theories and practices, chance is rarely explored and examined (Mitchell, Levin,
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and Krumboltz, 1999; Chen, 2005). According to Chen, this is acceptable, since academics and
practitioners do not wish to portray life career growth as pre-set and unavoidable. Learning
how to control one’s own personal factors (values, opinions, interests, and abilities) and how
they interact with the real world of work is the objective of career development training
(workplace requirements and labour market situation). Greater ideal control can be reached
through the promotion and execution of individual agency (Lent, Brown, and Hackett, 2002),
the improvement of cognitive information processing (Sampson Jr et al., 2014), and contextual

action (Young, Valach and Collins, 2002).

The role of chance in people’s careers and working lives is an essential topic that is rarely
mentioned in this context. Chen (2005) makes the case that the concept of chance and its
distinctive role in the exercise of human control must be considered. Chen continues by stating
that when exercising human control, it is essential to consider the frequency of random
occurrences in the lives of individuals. According to Hotchkiss and Borow (1996), a variety of
social, economic, cultural, and family factors can either facilitate or impede a person’s
professional development. These components include the makeup of the labour market, the
influence of race and gender, the significance of education, and the impact of the family,
particularly the family’s socioeconomic status. In this regard, the status attainment theory,
which asserts that a person’s parents’ social status determines their child’s degree of education,

which in turn affects their occupational level, is typical (Hotchkiss and Borow, 1996).

In other words, a person’s family background frequently influences whether or not their
environment is favourable to their professional achievement. Numerous examples from
research investigations provide proof that this claim is plausible (Hotchkiss and Borow, 1996).
The likelihood of psychological and physical health is higher for children from middle-class
and upper-middle-class households because they have more access to benefits, including more
financial assistance and better living and educational surroundings. It is not unexpected that
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children from wealthy households eventually attain a higher occupational level that correlates
to their families’ greater socioeconomic standing because of this blatant element of chance
(Hotchkiss and Borow, 1996). In tandem with this actuality, children from families of lower
socioeconomic class usually lack resources, which reduces their chances of attaining higher
levels of occupational attainment or heightens barriers to their future career success (Hotchkiss
and Borow, 1996). Even at the level of schooling, the prevailing organisations and structures
appear to sustain social inequality, affording some individuals better opportunities for success

and advancement while diminishing those of others.

According to a 2002 study by Johnson and Mortimer, the ‘ability grouping’ and ‘tracking’
systems in North America can have a major impact on students’ career accomplishments. It is
understandable why students in the ‘academic stream’ are more likely to pursue further
education than their counterparts in the ‘vocational stream’ and the ‘general stream’ because
such a system is regularly implemented at the elementary level. At the organisational level,
comparable random events are readily observable in the broader social structure, especially in
the macro- and micro-economic systems and their associated labour market structure.
Sociologists’ description of the ‘two-tier’, ‘core’, and ‘periphery’ structure serves as a prime
illustration (Chen, 2005). Larger organisations in the core sector provide greater employment

stability, financial and other perks, and professional progression opportunities.

In contrast, firms in the periphery offer less security, lower income, and fewer chances for
professional and career advancement (Hotchkiss and Borow, 1996; Johnson and Mortimer,
2002). Therefore, workers in the former sector have higher professional progression chances
than those in the latter. The theory of intentional happenstance, presented by Mitchell, Levin,
and Krumboltz (1999), is a considerably more recent paradigm that directly addresses the role
of chance. According to these authors, this theory is a modification of the learning theory of
career counselling (Krumboltz, 1996), which was an enlargement of the social learning theory
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of profession choice (Krumboltz, Becker-Haven and Burnett, 1979). The primary assumption
of this conceptual framework is that individuals must capitalise on life’s occurrences. Planned
happenstance is the human effort to utilise these life circumstances in the most advantageous
manner. According to Krumboltz, Foley, and Cotter (2013), job opportunities frequently
exceed human expectations. Nonetheless, with a good outlook and a set of creative talents, one

can learn to manage and use these opportunities.

Planned happenstance theory as a conceptual framework replaces ambivalence with open-
mindedness to tolerate ambiguity and establish an adventurous mindset (Mitchell, Levin, and
Krumboltz, 1999). Blustein referred to this as exploratory attitude, defined as an open and
flexible style of interacting with the environment that enables an individual to address the large
number of new events and changes that they encounter in a way that fosters personal
development and self-definition (Blustein, 1997). Thus, individuals should not passively rely
on luck to solve difficulties, but rather should remain open to new and unexpected opportunities
while actively searching (Mitchell, Levin, and Krumboltz, 1999). Planned happenstance theory
posits that individuals can be aided, for example through career counselling, in developing five
abilities to perceive, generate, and utilise chance as career possibilities. According to Mitchell,

Levin, and Krumboltz (1999), these five competencies are as follows:

1. Curiosity (exploring new learning opportunities)

2. Perseverance (exerting effort despite setbacks)

3. Adaptability (changing attitudes and circumstances)

4. Optimism (viewing new opportunities as possible and attainable)

5. Risk-Taking (taking action in the face of uncertain outcomes).
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To master the chance factor in careering, a person must normalise intended happenstance in
life career experiences, translate curiosity into learning and exploration opportunities, generate
desirable chance events, and overcome impediments to action (Mitchell, Al Levin and
Krumboltz, 1999). By doing so, a person can maximise the positives and minimise the
negatives associated with a chance occurrence in his or her life and profession (Chen, 2005).
In accordance with the contextualist definition of career provided by Young, Valach, and Collin
(2002), a person’s career encompasses a variety of settings and circumstances that serve as the
context for their experiences and interpretations. In light of this context definition, it is
acceptable to believe that not all contexts are predictable. Thus, the element of chance can play

arole in creating a person’s life and career setting.

Part 11

2.5 Experiences of females in STEM careers

Extant literature on scientific careers provides key insights into how scientists enact their
careers in light of dynamic contextual circumstances, focusing on such issues as increasing
managerialism, the changing relationships with stakeholders and the gendering of scientific
careers (Cohen and Duberley, 2013). As a result, the past two decades have seen a shift in the
gendered nature of scientific careers, particularly women’s underrepresentation in STEM

disciplines (Kanny, Sax, and Riggers-Piehl, 2014).

2.5.1 Motivation to pursuing a career in STEM

Motivation plays a crucial role when it comes to learning behaviours and career choice, as well
as persistence (lhsen et al., 2013). Motivation describes the combination of a trait-like
preference and a positively experienced, situation-specific state when working on a task

(Macher et al., 2013). Motivation explains the degree to which an individual tries to achieve a
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particular goal (Luttenberger, Paechter, and Ertl, 2019). While some evidence suggests that
gender differences in STEM motivation often emerge prior to university (Cheryan et al., 2017),
others have argued that gender variations in STEM competencies are inconsequential (Tyler-
Wood et al., 2012). Within this stream of research, literature has examined: i) the career choice
and career decision making process involved in STEM careers; ii) major factors influencing

the gender disparity in STEM; and iii) the leaky pipeline model and why this occurs.

2.5.1.1 Career Choice and Career Decision-Making Process

Over the years, a rich body of research about women’s career choices and career decision-
making (Holland, 1997; Lent and Brown, 2020) in STEM careers has emerged (Cheryan et al.,
2017; Dasgupta and Stout, 2014; Leaper, 2015; Lewis et al., 2017). Career decision-making
has been identified as one of the most challenging and often stressful decisions people have to
make in their lifetime, often having the potential to lead to career inaction (Argyropoulou et
al., 2007). A common thread under this stream of literature is the primary focus on three
distinct, yet interrelated facets, namely the role of family, peers, and exposure to role models;

the role of society and institutions; and the role of individual agency in career decision-making.

Role of Family, Peers, and Exposure to Role Models

In their works, Cheryan et al. (2017), Dasgupta and Stout (2014), Leaper (2015), Lewis et al.
(2017) all called attention to the various ways in which instructors, peers, and families can
influence girls” and women’s motivation or sense of belonging in STEM fields. Scholars who
have proposed the idea delve deeper into the role of these significant figures in the decision-
making process for making career choices in STEM and argue that experiencing

encouragement for STEM from family and friends may help to bolster women’s motivation
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and encouragement to pursue STEM careers and empower them to deal with the discrimination

and biases that are likely to exist (Leaper and Starr, 2018).

Leaper, Farkas, and Brown (2012) found that parental and peer support for maths and science
predicted adolescent girls’ motivation in these subjects while controlling for grades. Robnett
and Leaper (2013) further emphasised that experiencing friends’ support for maths and science
predicted high school students’ science career aspirations, although girls were less likely than
boys to report this kind of support. The authors proposed that having a friendship group that
supports science (or STEM) may foster a sense of belonging in the subject. A more in-depth
approach to understand the influence of family on career decision-making for girls in STEM

careers for women is provided in Wang, Degol and Henry’s (2019) systematic literature review.

Based on a developmental contextual approach, this coherent review sheds light on the
embeddedness of families within the larger structural contexts (e.g., cultural values,
sociodemographic factors) that are likely to shape engagement directly and indirectly through
parental beliefs about and expectations for their children’s success (Reschly and Christenson,
2019; Wigfield et al., 2006). Lareau (2011) found that families with low socioeconomic status
tend to adopt a more authoritarian parenting style and prioritize safety, obedience, and natural
development as child-rearing goals. In contrast, families with higher socioeconomic status are
more likely to expose their children to intellectually enriching activities and to better
comprehend how to intercede within the school system. Multiple lines of research have all
pointed to the fact that, irrespective of racial, ethnic, and socioeconomic background, parental
involvement in education matters for children’s engagement (Melby et al., 2008; Murray, 2009;

Wilder, 2014; Agger, Meece and Byun, 2018; Akosah-Twumasi et al., 2018).

In another spectrum, a number of studies have established that exposure to female role models

can improve girls’ and women’s performance and interest in STEM fields, but results have
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been mixed, with some studies demonstrating the benefits of female role models (e.g., Stout et
al., 2011), and others finding that role model gender does not make a difference (e.g., Cheryan
et al. 2013). Lawner et al. (2019), for instance, argued that while ingroup role models may be
effective, the effect size is small and the presence of a role model by itself is not enough.
However, as argued by Gonzalez-Pérez, Mateos de Cabo and Sainz (2020), the optimal way to
encourage young girls to pursue emerging high-growth roles, particularly those requiring
STEM math skills, is to expose them to the professional and personal experiences of actual

female role models with a successful professional trajectory in STEM fields.

Olsson and Martiny (2018) talked about counter-stereotypical role models (e.g., mothers in
non-traditional work, female politicians, and female faculty) in role aspirants’ natural
environment and how these are positively correlated with their aspiration toward, and
engagement with, counter-stereotypical roles. Moreover, Robnett (2016) observed a similar
relation between peer support for STEM and motivation in a sample of undergraduate women
majoring in STEM (Leaper and Starr, 2018). The authors hypothesized that both friends’ and
family’s support of STEM would positively predict women’s motivation (competence beliefs,

value, and perceived costs) and STEM career aspirations (Leaper and Starr, 2018).

Despite these empirical results about the role of family, peers, and role models on the career
decision-making of women in STEM, some studies have further shown the difference in family
support between male and female STEM students but no significant difference in most
variables like motivation, STEM course self-efficacy, and STEM career aspirations. This
indicates that a gender difference still existed in family support between male and female
STEM students, even though they had similar academic ability and self-efficacy on STEM
courses. These results revealed that female students who had already studied a STEM discipline
at the same selective research university (thereby possessing similar academic ability to the
male students) still perceived lower family support during their experiences of learning STEM
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courses (Tzu-Ling, 2019). In a nutshell, research has highlighted the role of family, peers, and
exposure to role models in women’s career choice and career decision-making in STEM. While
this has been very useful, it would be prudent to move the conversation further by including

additional studies to reinforce the impact and implication of these markers.

Role of Society and Institutions

The role of society and institutions on the career decision-making process is another area of
interest for scholars. In this area of research, several studies have investigated the role of society
and institutions in the career decision-making process of women in STEM careers. Here, the
impact of the masculine image on students’ aspirations in STEM fields is an area that has
received significant attention (Makarova, Aeschlimann and Hezog, 2019). Scholars have found
that with respect to gender differences, female students’ attribution of masculinity to science
subjects does not differ significantly from that of male students (Makarova, Aeschlimann and
Hezog, 2019). While the issue of female’s attrition to STEM subjects may not be significantly
different from that of males, scholars have found that the effect of gender and ethnicity on
career decision-making among adolescents may be underestimated (Gottfredson et al., 2005;
Wang and Degol, 2013). For instance, it has been found that underrepresented minority
students are more likely to face institutional and individual level discrimination and

stereotyping that may impede the STEM decision-making process (Brown et al., 2011).

Grossman and Porche (2014) suggest that sustained exposure to negative biases can deprive
individuals of the necessary resources (such as skills and attitudes) for STEM career
development and subsequent success. Nonetheless, extant research has documented that the
processes of career decision-making are more complex and restrictive for women than for men
in STEM (Blustein et al., 2008; Huttges and Fay, 2015), and many researchers have noted the

need for career interventions to specifically address the effects of gender on career development
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(Penick and Jepson, 1992; Langowitz, Allen, and Godwyn, 2013). As Blustein (2011) firmly
echoes, career development is understood as occurring within a network of relationships, with
the emergence of vocational interests, choices, decisions, and opportunities to access and
advance in the workplace deeply entrenched in culture and relationships. In sum, these studies
point to the need for further investigation into the impact of society and institutions in different
contexts to evaluate their unique impacts on the career decision-making process of women in

STEM.

Role of Individual Agency

The role of individual agency over one’s career decision-making is another area that has been
explored by researchers. There seems to be consensus among career development scholars that
strong self-efficacy beliefs are critical for the pursuit of a career. Falco and Summers (2019),
for instance, used Bandura’s (1989, 1997) social cognitive theory to analyse the role of self-
efficacy on students’ likelihood to engage in self-regulation (e.g., set goals, use effective
learning strategies, and evaluate their goal progress) and create adaptive learning environments
for themselves (e.g., eliminate or minimize distractions, find effective study partners). It was
discovered that self-efficacy can be influenced by the outcomes of behaviours (e.g., goal
progress, achievement) and by input from the environment (e.g., feedback from teachers, social

comparisons with peers).

Other studies have looked at the role of values in making career choices. Altruistic values were
observed as a predictor to STEM choices as strongly as prior grades and ability self-concepts
(Wang, 2012; Wang and Degol, 2013). Wigfield et al. (2015) and Wigfield and Eccles (2002)
both posit that the choice of university studies is most directly influenced psychologically by
ability, perceptions of competence (expectations for success), and the task value attached to the

different available options. Individuals will therefore choose those studies they believe they
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can master and that are of value to them (Eccles, 2009). That is, values and ability beliefs
(expectancy for success) are the most important predictors of academic choices and behaviours
(Séainz et al., 2018). However, in recent times, goal-congruity theory has emerged as a
framework to explain gender differences in STEM career paths (Diekman et al., 2010, 2017;
Eagly and Wood, 2011). There are two central components to the theory, both of which have
been supported by a number of empirical studies. First, women are more likely than men to
hold ‘communal goals’, defined by collaborating with others or helping others (Diekman et al.,
2011). Second, stereotypes portray many STEM careers as uncommunal, and the resulting
mismatch between communal goals and perceptions of STEM fields leads to decreased STEM
career interest (Diekman et al., 2010). Feminine gender self-schema is linked to career
aspirations (Weisgram, Dinella, and Fulcher, 2011). It is implied that perceptions of a STEM
field may not be primarily defined by associations with maths or science, but rather with
afforded opportunities to express personal characteristics, such as altruism or femininity

(Wegemer and Eccles, 2019).

The motivation to enrol in a STEM major and stay on a chosen STEM career path usually
results from a combination of both high intrinsic and extrinsic motivations (Aeschlimann et al.,
2016), with male STEM students’ motivation mostly exceeding that of female students (Ihsen
et al., 2013). Gendered values, identities, and beliefs are interrelated components of a
motivational system that may influence STEM career choices in ways that contribute to uneven
female representation (Wegemer and Eccles, 2019). In STEM subjects, women often have a
more negative self-concept than males, even if they actually have the same grades and
achievements (Watt, 2004; Frenzel et al., 2010; Watt et al., 2012). Girls are more likely to
attribute success to external factors and failure to internal factors such as a lack of mathematical
ability (Seo, Shen, and Alfaro, 2019). These studies, however, all appear to be concerned with

numbers and therefore take on a strong quantitative front. Further studies are therefore needed,
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taking more qualitative and mixed-method approaches, to understand the nuanced implications

of personal agency over career decision-making.

2.5.1.2 Major Factors Influencing Gender Disparity in STEM

Various schools of thought have come up with their own explanations of the factors influencing
the gender disparity that exists in STEM careers, the most common ones being between micro-
and macro-level factors that affect gender inequality in STEM (Thébaud and Charles, 2018;
Wong and Charles, 2018). Micro-level explanations are often grouped into ‘supply-side’ and
‘demand-side’ factors to account for why this disparity exist. Studies on supply-side
explanations are not recent and have tended to focus primarily on differences between men and
women in terms of aptitudes, preferences, or workplace productivity (Becker, 1975; Mincer
and Polachek, 1974). These arguments tend to attribute women’s underrepresentation to
fundamental gender differences in abilities and preferences, with women expressing stronger
orientation toward interpersonal relations and care, or to men’s greater investment in the

requisite human capital or greater capacity for analytical thinking (Thébaud and Charles, 2018).

Demand-side explanations, on the other hand, switch the focus from attributes of men and
women workers to actions and attributes of employers. The simplest demand-side explanation
for labour market inequality is that employers with ‘tastes for discrimination’ are willing to
pay a wage premium to hire members of preferred groups (Becker, 1957). Some of the most
compelling evidence of discrimination in STEM hiring has been gathered through experiments
and audit studies. One double-blind audit study demonstrated, for example, that STEM faculty
members were less likely to hire female than male candidates for a lab manager position,
because women were perceived to be less competent (Moss-Racusin et al., 2012; Goldin and
Rouse, 2000). Other research has shown that faculty are more likely to respond to email
requests for graduate mentoring from persons with male, white-sounding names (Milkman et

al., 2015) and that scientific papers are judged to be of higher quality when attributed to a male
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author (Knobloch-Westerwick et al., 2013). Blair-Loy et al. (2017) provide new evidence of
unequal treatment in the STEM hiring process in the form of videotaped job talks that show

more interruptions of female than male candidates for faculty engineering positions.

Macro-level explanations of the gender disparity in STEM, however, focus on societies or
countries as the unit of analysis (Thébaud, 2015; Ecklund and Lincoln, 2016). Although most
countries have been resolute in incorporating women into their labour forces, ‘women’s work’
for a rather long time did not include most STEM occupations (Gornick and Meyers, 2003;
Charles and Cech, 2010; Thébaud, 2015; Ecklund and Lincoln, 2016). On the contrary,
identity-based motivation theory has been used to suggest that the STEM gender gap is
particularly problematic, as female students are less likely than their male counterparts to find
STEM careers compatible with their gender identity (Solanki and Xu, 2018). However,
contemporary scholars have identified the need to change the dominant narratives from
explanations that rely on individual ability differences in favour of social cognitive factors and
structural barriers (Fouad and Santana, 2017; Kanny, Sax, and Riggers-Piehl, 2014). The
significance of cultural gender stereotypes, which have an effect on females’ motivation to
pursue STEM careers, has long been a significant contributor to the underrepresentation of
women in STEM (Ganley et al., 2018; Master and Meltzoff, 2020). According to a recent study,
gender discrimination still occurs in affluent nations such as Sweden, even if it is not overt

(Tokbaeva and Achtenhagen, 2021).

However, in a developing country with a strong patriarchal culture like Ghana, women lack the
support to go to school and have a career in STEM. Consequently, women who succeed in
STEM disciplines face a great deal of gender bias during their careers (Boateng, 2017).
Although parental encouragement has been identified as crucial in shaping the career interest
of young adults (Savickas, 2013), parents’ evaluation of their children’s abilities differs by
gender in most cases, with this translating to differences by child gender in parents’ perceptions
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and encouragement of their child’s interest in STEM fields (Bhanot and Jovanovic, 2009).
Bleeker and Jacobs (2004) found that families purchased more STEM games or manipulative
materials for boys than for girls, and parents of boys believe that their children like science
more than parents of girls, more often overestimating their child’s science ability than do
parents of girls (Bhanot and Jovanovic, 2009). Nonetheless, Moss-Racusin et al. (2018)
contend that the evidence of bias does not necessarily suggest that it underlies the
underrepresentation of women in STEM subjects and, ultimately, in STEM careers. This is
further exacerbated by Williams and Ceci (2015), who found in their experiment that there are
some situations in which women benefit from gender bias, although certain methodological

aspects of these experiments may constrain their generalizability.

However, the existing research suggests that women are preferentially selected only when
situations are particularly dire and when women are viewed as offering the potential for change,
suggesting that evidence of gender biases favouring women is particularly limited (Moss-
Racusin et al., 2018). Authors within this stream of thought have advocated for a greater body
of research on the uniquely gendered cultural elements of STEM disciplines and work
environments in Western societies and organizations (Ridgeway, 2011). There is also a need
to engage in much research to throw light on this phenomenon from a non-western context.
Again, it is necessary to better understand the experiences of women at work to present the
most suitable intervention services. Furthermore, more research is needed to further explore
the nature and limits of STEM gender bias among women. Although burgeoning, there remains

a dearth of research examining the reasons why the gender gap exists in STEM.

2.5.1.3 The Leaky Pipeline Model

Research on STEM enrolment typically highlights the fact that students who initially had an

interest are leaking out of STEM (Witteveen and Attewell, 2020). Research shows that women
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are more likely to leave their STEM careers than their male peers (38% vs. 26%) (Frank, 2019).
For instance, while women are significantly over-represented at the bachelor’s and master’s
degree levels (representing 53% of total enrolments), their representation declines to 43% at
the PhD level, and even further to 28% of scientific research personnel post-doctorate
(UNESCO, 2020). Only an average of 29% of researchers in the world are women (UNESCO
Institute for Statistics, 2019). Again, nearly half of female engineers leave their career path
after graduating (Fouad et al., 2016). This so-called leaking STEM pipeline phenomenon of
women leaving STEM despite their initial interest in the field has been the subject of many
studies (Blickenstaff, 2005). This decline has been shown to be progressive (i.e., the further
along the pipeline one goes, the fewer women one encounters) and chronic (i.e., the problem
has not disappeared) (Schroeder et al., 2013; Dasgupta and Stout, 2014; White and Massiha,

2016).

These leaks have been identified at various career stages, including the bachelor’s-to-PhD
pipeline, and at the employment stages of selection (Morgan, Gelbgiser, and Weeden, 2013),
promotion (Ong, Smith, and Ko, 2018) and retention (Turner, 2002). So far, the research on
the causes of this leaky pipeline out of STEM is decidedly thin (Rury, 2022). Explanations for
STEM attrition that are already prominent in the literature include studies of students’
demographic characteristics, educational preparation, previous course trajectories, college
momentum and performance, and competition with other majors (Xie, Fang, and Shauman,
2015). Lack of role models, gender stereotypes, restricted possibilities to foster STEM interests
in early stages, and unfavourable gender-socialization experiences also appear to be among the
obstacles women face as they advance through the stages of the STEM pipeline (Wang, 2013;
Ceci et al.,, 2014; Meadows, 2016). Most studies, however, concentrate on the reverse
perspective: the determinants of STEM completion (Sadler et al., 2014; Redmond-Sanogo,

Angle and Davis, 2016).
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Some authors conclude that beliefs about ability are likely to be relevant in studying the leaky
pipeline, as STEM fields are often considered some of the most academically demanding
subjects (Stinebrickner, Stinebrickner and Sullivan, 2018; Rury, 2022). Stinebrickner and
Stinebrickner (2013) argue that aspiring STEM students fail to graduate with a degree in the
STEM fields because they enter universities with incorrect beliefs about their ability. The
authors argue that, as students progress through the science curriculum, they receive negative
shocks to their beliefs via grades in science courses, which tend to be lower compared to non-
science fields, ultimately leading them to switch majors. While the metaphor of a leaking
pipeline has been beneficial in framing and highlighting the STEM skills gap, it has limitations.
First, it suggests that STEM disciplines are more susceptible to leaking than other fields, which
may be an exaggeration (Chen and Soldner, 2013). Again, the leaky pipeline metaphor is
unidirectional, as it only considers students who abandon STEM fields and disregards the
potential of those who switch to STEM after declaring non-STEM programmes (Lykkegaard

and Ulriksen, 2019).

Simply put, the image of a leaking pipe does not sufficiently reflect the variety of career options
available to students. Celik and Watson (2021) contend that if the problem is embedded in a
system, the solution should also be at a system level. They propose a systems social marketing
approach (Seward, Truong, and Kapadia, 2019) and more specifically a behavioural ecological
perspective (Brennan et al., 2016) to tacking the leaking of women in STEM at the national
level. Generally, opinions about the causes of this leak of women at various stages of the STEM
pipeline remain extremely scant. While some scholars have shed light on the causes, more

research is needed to address why this happens under different contexts.
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2.5.2 Barriers to female STEM career development

Another important strand of scholarship on women in STEM careers examines the barriers that
impede the development of women in STEM (Glass et al., 2013; Bird and Rhoton, 2021; Liani,
Nyamongo, and Tolhurst, 2021). These can be categorised as follows: i) barriers at the

individual level; ii) barriers at the organisational level, and iii) barriers at the national level.

2.5.2.1 Individual Level Barriers

Over the years, a rich body of research about the barriers to women’s career development in
STEM has emerged (Glass et al., 2013; Collins et al., 2020; O’Connell and McKinnon, 2021).
A common thread is the driving force of individual factors which have been identified as
external variables based on women’s agency: that is, their ability to interpret, assimilate,
redefine, and/or reproduce (Jaeger et al., 2017; Wieselmann, Roehrig, and Kim, 2020). In their
work on isolation as a barrier to career development, Glass et al. (2013, p. 727) found that the
“lack of a critical mass of women in STEM fields, especially at higher levels of authority”
makes women “vulnerable to the ideologies of gender-conservative men”. Heilbronner (2013)
stressed this further by positioning that loneliness at work discourages women from sticking

with STEM careers, with the majority dropping out to pursue other opportunities elsewhere.

This lack of confidence was often reinforced by personal negative experiences of bias, but also
by how they witnessed other women in STEM being treated (O’Connell and McKinnon, 2021).
Again, lack of support networks contributes to women usually feeling isolated and out of place
in STEM fields. These growing feelings of misfit or ‘imposter syndrome’ are highly
demoralising and result in women questioning their abilities, and, on occasion, lead to thoughts
of leaving the field altogether. Imposter syndrome — the feeling that one is not worthy or
competent despite evidence to the contrary — has been well documented in the literature as one

of the personal factors that inhibit career growth (Collins et al., 2020; Simon, 2020; King,
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2021). This ‘syndrome’ has been found to be more common in women than in men and is also
associated with attributions that women place on their successes (Howe-Walsh and Turnbull,
2016). While it has been found that women often attribute their success to temporary causes
such as luck, men, on the other hand, more often than not attribute their success to stable
qualities within themselves (Clance and Imes, 1978). Various authors have highlighted the
impact of caring responsibilities and unpaid domestic work as a major inhibitor to career

development (Resmini, 2016; Coleman et al., 2019).

All of these authors reach a mutual conclusion that there is indeed a correlation between
motherhood and the possibility that women’s engagement in STEM disciplines will be viewed
as just symbolic as opposed to significant and influential (Glass et al., 2013; Heilbronn, 2013).
Women are expected to dedicate more time to family problems than are men, according to
Ceci, Williams, and Barnett (2009), and are often tasked with the primary carer responsibilities
not only for young children but also for ill or aging members of their families. Balancing work
and carer responsibilities could be even more challenging for scientists in single-parent
scenarios (Hansen, 2020). It has been reported that married women with young children are
less likely to get a tenure-track position than married men with young children, and are still
less likely to achieve this position than are single women without young children (Goulden et
al., 2011). Martinez et al. (2007) contend that a critical time for women facing such barriers is
during the early stages of their career when personal life changes and professional ambitions

often collide.

Not surprisingly, such challenges and inequalities, which are sometimes compounded over
time, can consequently take a toll on women’s mental health and perceived control over their
career and life trajectories (Kinman, 2016). All of these barriers have several ramifications,
leading to the unavoidable drop in productivity that women experience during these years, and

for women in scientific research careers whose productivity levels are usually measured in
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terms of the number of papers published and their impact, this has an inexorable detrimental
impact on grant success rates, which largely depend on a strong publication record in
unforgiving funding environments. These extensive studies suggest that women who choose
careers in STEM exercise some degree of agency, among three key cognitive-person variables:
self-efficacy beliefs, outcome expectations, and personal goals, the interplay amongst which

presents some barriers obstructing their career development as research scientists.

2.5.2.2 Organisational Level Barriers

The second dimension of the barriers to women’s career development in STEM occurs at the
organisational level, where obstacles, such as employers’ views of gendered competence, make
it less likely that women will be promoted as rapidly or paid as much as their male colleagues
(Glass et al., 2013; Savigny, 2014; Kohout and Singh, 2018). Field segregation, salary
discrepancies when compared to men, and “persistent difficulties in achieving the same levels
of support and recognition for their work as men” are cited as ongoing barriers (Fassinger and
Asay, 2006, p. 432). This form of gender discrimination starts at entry-level jobs and later
metamorphoses to managerial levels where women need to deliver more and prove more than
men to reach their deserved roles in the hierarchy (Savigny, 2014; Patterson, Varadarajan, and

Salim, 2020).

For example, when presented with two identical Curricula Vitae (CVs) with gender-identifying
information included, 127 professors from various fields (physics, chemistry, and biology)
considered those belonging to men to be better; however, when the CVs were gender-blind,
women were evaluated as better (Moss-Racusin et al., 2012). These findings lay bare the fact
that sexism continues to be a barrier to workplace equality that women in STEM (and beyond)
regularly face. Other barriers identified at the organisational level include a lack of
opportunities and recognition, which manifests in the form of inadequate funding and

71



1906288

opportunities to conduct research (Nash et al., 2019). Research shows that women tend to
submit fewer grant applications and are also funded significantly less often in the UK, the US,
and Australia (Boyle et al., 2015), while men tend to be favoured in funding applications in

relation to quality of the researcher and track records (van der Lee and Ellemers, 2018).

Researchers have again established the beneficial career outcomes of mentoring experiences,
demonstrating that mentoring is associated with the mentees’ commitment to a science career
(Chemers et al., 2011; Amaechi, 2018). Furthermore, working conditions and job insecurity
have also been identified as having a strong negative impact on women maintaining careers in
science. The vast majority of appointments are grant-dependent short-term contracts, with
unclear pathways to promotion. Whilst this also impacts male researchers, career disruptions
due to caring responsibilities and the impact on their track records make these uncertain
scenarios more challenging for women, encouraging them to seek alternative positions outside

the academic sector (Hansen, 2016).

This masculine work culture and hostile workplaces force women in STEM to ‘act like a man’
to survive in science. Extant research has expanded on this notion, commenting that ‘acting
like a man’ can backfire because they are not adhering to common gendered stereotypes
(Coleman et al., 2019). A more in-depth approach to understand the meaning of STEM careers
for women is O’Connell and McKinnon’s (2021) focus group study. A theme that surfaced in
all of the focus groups was the idea that ‘being a girl’ carried different societal expectations
(e.g., girls are not good at maths), and how that surfaced throughout a female scientist’s career
in terms of being disregarded or underestimated, and given different, more administrative tasks
than male colleagues (O’Connell and McKinnon, 2021). Recent research studies, such as those
undertaken by Burkinshaw (2015) and O’Connor (2018), suggest that the masculine work

culture continues to be entrenched. Patterson, Varadarajan, and Salim (2020) argue that one
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reason why these organisational barriers persist is because companies merely pay lip-service

to gender diversity and do not put in the necessary actions required to close the gender gap.

2.5.2.3 Socio-cultural level barriers

In the STEM fields, research on socio-cultural barriers to women’s development has been
conducted for decades. Initially, the research suggested cultural issues such as bias and
stereotypes (Kaatz et al., 2014; Carli et al., 2016), including the notions that men are better than
women for STEM fields and women are not interested in careers in science (Hansen, 2020).
However, this narrative has moved on, since there is not enough evidence to back this claim.
The latest research suggests that many of the problems women face are embedded in the lack
of equitable policies for women (Lundine et al., 2018). The glass ceiling phenomenon, defined
as a barrier that results from gender or race and prevents one from moving past a certain point
in one’s career (e.g., promotion or hiring) (Cotter et al., 2011; Bruckmiller et al., 2014)

undoubtedly also affect the development of women in STEM.

Further to the glass ceiling, the glass cliff phenomenon may also set women up in precarious
leadership roles where they are more likely to fail (Ryan and Haslam, 2007). Scientists from
minority groups face additional challenges, including reduced access to resources and
technology as well as negative perceptions of their own career success, in part due to reduced
networking opportunities and role models (Murugesu and Vaughan, 2020). Other factors
include extended family, friends, and society at large. Mozahem et al. (2019), for instance,
found that the extended family and friends of the family tend to strongly oppose the idea of
females getting into certain STEM careers such as engineering, even when close family
members were supportive. The literature on the socio-cultural impact on career development
tends to be scant, and most of these studies are quantitative in nature (Sheu et al., 2010; Deemer
et al., 2014), thus opening the door for a qualitative understanding of these phenomena.
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2.5.3 Enablers of female STEM career development

Previous studies have addressed the factors that impede the career development of women in
science from different perspectives at the individual, organisational and societal level. Career
enablers are thus the positive ways through which these barriers can be mitigated to enhance
the development of the careers of women in STEM (Prieto-Rodriguez et al., 2022). Faulkner
and Lie (2007, p. 157), however, are quick to highlight that correcting the inequity created by
structural barriers cannot be achieved by simply removing existing barriers: “to achieve
inclusion, it is not sufficient to curb exclusion mechanisms but to enhance positive measures
of inclusion”. Solutions and interventions aimed at the individual have been considered as
“wholly inadequate” (Fassinger and Asay, 2006, p. 450) in addressing these entrenched
structural barriers, and instead the burden has shifted on to the institutions and broader society

to accept that change is required.

The literature on enablers to women’s STEM career development shows that women’s
experiences in STEM fields are enhanced when they have strong mentors and facilitators to
support their work (Jensen et al., 2017). Mate, McDonald, and Do (2019), in their cross-cultural
analysis, found that in a developed country like Australia, the main enabler to career
development in STEM was mentoring and the building of professional networks that provided
their careers with direction and support. They also found, however, that in developing countries
such as Vietnam, the story was different, as the main enablers to developing careers of females
had more to do with having a sponsor or person with power in their respective organisation
who would be willing to support their career advancement and gaining recognition from
colleagues and peers. As Aschbacher, Li, and Roth (2010) put it, encouragement from teachers,

family and peers will act as drivers to help set a young woman on the STEM path. Networking
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and mentorship help women to stay the course (Gorman et al., 2019). Sponsorship and

advocacy help progression in the field (Huston et al., 2019).

The evidence is clear that traditional models of mentoring, such as institutionally enforced
mentoring programs, are less successful for women, as measured by retention, professional
success, and self-stated professional satisfaction (Diekman et al., 2010). Instead, models
designed to specifically and intentionally match mentors with students and women in the
profession were found to be effective in supporting their engagement and achievement (Beck
et al., 2022). In addition, mentoring models using a variety of approaches — such as symposia
featuring strong women role models in the STEM workforce, graduate and undergraduate
mentoring, online forums, peer mentoring of cohorts with similar career goals, and peer
mentoring including senior faculty facilitators — provide a larger spectrum and network for
supporting women in the field (Chesler and Chesler, 2002). Extensive studies suggest also that
women in STEM aspiring to higher positions will benefit greatly from a workplace culture that
is supportive and values diversity and inclusion (O’Connor, 2015). Such a culture would be
one where training was tailored for women, where there was an understanding of work—family
balance for both men and women, rather than women being seen as the responsible carers, and
where there was an awareness of second-generation gender bias, which could then be countered

by unconscious bias training (Burkinshaw, Cahill, and Ford, 2018; Coleman, 2019).

Van den Brink and Benschop (2012) further iterate this when they suggest that equal
opportunity interventions are not enough to change workplace cultures and structures that
discriminate against women. They recommend gender awareness training that highlights the
rationale, or quest for gender change, as a way to prevent ‘old’ culturally engrained structures
from continuing to constrain female career and leadership development. Faulkner and Lie

(2007) emphasise that women are heterogeneous and that factors which might enable their
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engagement with STEM are therefore varied. However, they conclude that the support of local
experts — that is, those who operate in the same context as the women being encouraged into
the field — is important. One study noted that women are more likely to be resilient and feel
that they belong, despite being in a gender minority, when they have professional experiences
indicating that they are valued and accepted in the engineering profession (Richman,
Vandellen, and Wood, 2011). Another study explored the ways in which career counselling
might support women in finding strategies to thrive (Fassinger and Asay, 2006). Based on the
work of Schiebinger (1999), the current shift in the European approach (EC 2012) from ‘fix
the women’ to ‘fix the system’ (i.e., the strategy of cultural and institutional transformation)
demonstrates that individual support alone is insufficient and must be complemented by
systemic interventions. The focus must be transferred from the individual level, where

women’s professional talents are emphasised, to reforms in scientific research as a whole.

2.6 Section Summary

Overall, extant literature on the experiences of women in STEM careers has provided
significant insights into the motivation to enter STEM, and the barriers and enablers to
developing a career as a female scientific researcher. The literature has highlighted the role of
family, mentors, organisations, and the wider society in how careers are formed and developed
over time with respect to females in STEM. While these studies have been extremely useful in
improving our understanding of the experiences of females in STEM careers, they also open
many doors through which to shed further light on the phenomenon. First, research has
highlighted the role of family, peers, and exposure to role models on women’s career choice
and career decision-making in STEM. While this has been very useful, it would be prudent to
move the conversation further by including additional studies to reinforce the impact and

implication of these markers. Again, these studies point to the need for further investigation
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into the impact of society and institutions in different contexts to evaluate their unique impacts

on the career decision-making process of women in STEM.,

Furthermore, these studies all appear to be concerned with the numbers and therefore take on
a strong quantitative front. Further studies are therefore needed, taking more qualitative and
mixed-method approaches to understand the nuanced implications of personal agency over
career decision-making. Such research areas can be confronted using the following research
questions: What are the differences in familial, academic, and personal characteristics as a
function of STEM career decision-making? How do the relationships between familial,
academic, and personal factors affect students who are pursuing a STEM career? What are
the differences between the career decision-making process of adolescents from a cross-
cultural perspective? What are the unique barriers and enablers of careers of women in STEM
from developing countries? What strategies do women from developing countries draw on to
manage their careers as female scientists in light of the existing barriers that hinder their

career development?

Again, the existing literature in management and organisation studies is very limited in the
areas of scientific careers, especially female scientific careers. Save a few studies (e.g.,
Wilkins-Yel, Hyman and Zounlome, 2019; Block et al., 2019), studies on STEM careers in the
management literature have predominantly focused on adolescents and college students
regarding their STEM career intentions and career decision-making (e.g., Kim and Beier, 2020;
Wegener and Eccles, 2019; Schelfhout et al., 2021). It was also observed that literature on
career barriers and enablers focused on the individual, organisation, and the society without a
specific emphasis on the role of governments and how their interventions and policies can go
a long way to mitigate some of the barriers that prevent women in science from advancing in
their careers. As such, future research could look into the area of government policies on
women’s career development and how this affects organisations to tackle the issues of gender
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inequality in STEM careers. Lastly, several studies in this area have relied heavily on Social
Cognitive Career Theory (SCCT) to identify barriers and other impeding factors to women in
STEM careers. Again, while this theory has been extremely useful in explaining the
experiences of women in science, it would be interesting to test new models and incorporate

new theories to explain the situation in much clearer contexts.

PART I11

Theoretical lens

2.7 Career construction theory

Career Construction Theory (CCT) investigates the importance individuals place on their
professional advancement (Taylor et al., 2018). CCT emphasises the use of narratives to
explore what, how, and why individuals develop their professions as they move their storied
identities into professional roles (Del Corso and Rehfuss, 2011). CCT provides a framework
for analysing why and how individuals choose particular vocations. According to Savickas
(2005), CCT focuses on a person’s vocational personality and behaviour, as well as how their
personalities enable them to adapt to work changes over their careers. In an attempt to be
exhaustive, CCT incorporates the following facets: career adaptability, vocational
characteristics, and life themes (Hancock and Hums, 2016). According to Savickas, personal
meaning, previous memories, present experiences, and future ambitions affect the career
pathways of individuals. Thus, the development of a career is analogous to the shedding of one
layer of the self in order to unveil another (Savickas, 2005, 2013, 2020). Consequently, a career
begins in infancy, when individuals learn to comprehend the world of family by absorbing

existing cultural discourses.
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The first component of CCT is career adaptability, which refers to a person’s ability to deal
with developmental challenges such as learning new skills and dealing with changing
circumstances (Savickas, 2005). These factors may have an impact on a person’s work aims
and expectations. The relationship between cultural expectations and professional choices, an
individual’s talents and abilities, perceived as well as actual opportunities, and peers’
acceptance of a certain occupation is highlighted by career adaptability (Hancock and Hums,
2016). The individual is effectively an ‘actor’ in a family ‘play’ at this time, and it is here that
the individual’s biological endowments, such as colour, gender, class, and so on, are utilised to

carefully form a character (Savickas, 2013).

The second element of CCT is vocational personality, which is defined as “career-related
qualities, requirements, values, and interests” (Savickas, 2005, p. 47). These abilities, needs,
values, and interests are enhanced by qualities such as self-efficacy, gender, personality, and
human capital (Burke, 2007). The socialisation of gender roles and cultural norms may have a
considerable impact on the career ambitions and expectations of women. Frequently, career
decisions (e.g., choosing a career, accepting a job, determining whether to switch jobs, and
balancing work and family) are made concurrently with other life decisions (Eccles, 1994). The
third component of CCT is life themes, which attempt to provide individuals with a feeling of
purpose and assist them in making meaningful decisions at work (Savickas, 2005). The
interconnected nature of professional development and other life decisions may aid in

determining why individuals choose diverse career paths (Savickas, 2005).

A second layer of this self begins to emerge as children mature and develop an internal sense
of agency (McAdams and Olson, 2010). This second layer of the self necessitates the creation
of aspirational goals that ultimately lead to a job. At this moment, the self must adjust to
transitions, shocks, and trauma by establishing a balance between inner wants and external
opportunity (Savickas, 2013). These adaptation results must derive from what Savickas (2005,
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2013) terms adaptivity (readiness), adaptability (resources and responses), and adaption
(results). Thus, the agentic self has greater results when they are willing and able to engage in
coping behaviours in response to their changing circumstances. As individuals learn more
about themselves as actors and motivated agents, they are able to design their collection of
objectives and purposeful undertakings into a coherent and credible narrative as ‘writers’

(Savickas, 2013).

By articulating goals, controlling adaptive behaviour, and imbuing tasks with meaning, the
individual employs this self-sustaining narrative to give their job and its building processes
significance. In conclusion, there is a growing understanding that a career cannot be separated
from an individual’s personal life experiences (Young and Collin, 2004). Career construction
provides clarity by first recognising that one’s current professional circumstance is the result

of prior experiences and then connecting these experiences to a desired future (Savickas, 2013).

2.8 Intersectionality

Primarily, intersectionality can be understood as a theoretical and methodological framework
for analysing how systemically crafted socially constructed archetypes, such as gender, ethnic
background, race, class, sexual orientation, age, (dis)ability, nationality, and native language,
interact and produce various types of societies (Lykke, 2010). As a critical theory,
intersectionality conceptualises knowledge as situated, contextual, relational, and reflective of
political and economic power. Intersectionality is frequently associated with qualitative
research approaches due to the critical role of voice extracted through focus groups, narrative
interviews, action research, and observations (Atewologun, 2018). Often exploited as a
framework for analysing positions and experiences within the “gendered and ethnicised

occupational hierarchy” (Bradley and Healy, 2008, p. 40), intersectionality fundamentally
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emphasises individual subjectiveness and intersectional locations (Atewologun, 2018) to
underline the “texture and consequence of inequalities experienced by individuals and groups
given their social membership” (Rodriguez et al., 2016, p. 202). This intra-categorical approach
(MccCall, 2005) — that is, an emphasis on individual experiences and within group-differences
— allows for the understanding of how categories of difference are not experienced uniformly

within the same occupation (Bowman et al., 2017).

This social theory begins with the intersections of gender with other characteristics of social
identity (at the micro level of the family and community, as well as the person or ‘self’)
(Crenshaw, 1991). At the meso level, these exchanges occur in the context of institutions’
interrelated networks and power structures (e.g., state laws, policies, bureaucracies, religious
institutions, media). Such dynamics establish interdependent forms of privilege and
oppression, which are formed by macro-level historical pressures such as colonialism,
imperialism, racism, homophobia, ableism, and patriarchy (Hankivsky et al., 2014). Using an
intersectionality lens needs a multi-level approach in order to appreciate the effects between
and across the micro, meso, and macro societal levels. As part of this multi-level dimension of
intersectionality, addressing processes of inequity and differentiation across levels of structure,
identity, and representation requires recognising that social inequalities are context-specific
and emerge through the process of intersectional research and discovery (Hankivsky et al.,

2014).

Intersectionality theory examines how institutionalised systems of oppression interconnect to
produce discrimination, disadvantages, and privileges, sometimes simultaneously with
privilege and advantages, for specific individuals or groups of people based on their socio-
demographic characteristics, also known as their social ‘location’. There is dispute regarding
the extent to which an intersectional approach adds to gender social relations studies and the
legitimacy of defining gender as a priority within intersectional analyses (Hancock, 2007). A
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key argument is that social categories carry privileges or penalties, and their intersection causes
a push or pull effect on the life chances of particular groups or individuals (Tomlinson et al.,
2018). Thus, intersectionality scholars contend that lived experiences of individuals and
communities cannot be adequately captured by analysis of one social characteristic, an
approach termed ‘single axis’ analysis (Collins, 1993). Instead, they strive to comprehend the
complexity that emerges as the subject of analysis grows to encompass numerous facets of
social activity (McCall, 2005). Thus, constructing careers of female scientists from the
developing world through an intersectional lens means recognizing that career construction is
subjective, contextual, and reflective of the multiple socio-cultural norms that coalesce to

prescribe the experiences of the careerist.

2.8.1 Towards an intersectional approach to constructing the careers of female ECRs

from the developing world
As depicted in Figure 2.1, a framework was developed by synthesising findings from the

studied literature and employing intersectionality as a lens.
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Figure 2.1 An intersectional model of constructing careers of female ECRs from the developing world
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As presented, the model demonstrates, through an intersectional lens, how relational power
dynamics converge to shape the careers of early-career female researchers from poor nations.
Positionality and gender intersect to determine how early-career female researchers perceive
their careers. The absence of mentorship, professional advice, and promotion challenges
promotes a dubious perception of one’s career. Positionality and situatedness also result in
randomization and luck, as evidenced by unique award schemes, recognition, and legislative
initiatives focused exclusively on ECRs from underdeveloped nations. Lastly, situatedness and
gender intersect to influence their career development through a deficiency of social capital.
As women and citizens of underdeveloped countries, access to finance has been noted as a
significant obstacle, causing high anxiety, the loss of networking opportunities, and the
development of a scarcity mindset. In such situations, the construction of a scientific research

career requires the intersection of all three meaning-making frameworks.

2.9 Chapter summary

A critical review of the literature on the various career theories, as well as women in scientific
research careers, demonstrates that the lack of women in scientific career disciplines is both
progressive (fewer women as the pipeline progresses) and persistent (the problem has not gone
away in spite of treatments). Understanding career dynamics is therefore vital, not simply
because everyone has a career, but also because career has significant effects on organisational
success, personal and professional identity, health, and well-being. Understanding the
constructed nature of the term ‘career’ has made empirical research on the role of the concept
of career in interpersonal interactions possible. The individual and the environment are no
longer viewed as mutually exclusive as a result of a greater emphasis on contextualism and

constructionism. In addition, because careers are enacted in social contexts that include
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people’s families, employers, and national culture, knowing how careers emerge provides

insight into the relationships between individuals and their wider societies.

Notwithstanding the profuse literature on the careers of women in STEM, there is still a great
deal to learn about women in disadvantaged areas and nations, whose voices are rarely heard
in mainstream literature. This study covers the void left by previous research, which has failed
to consider the career construction processes from developing nation perspectives.
Subsequently, the next chapter will go deeper into the study setting, the rationale for selecting
a qualitative method, and the sample strategy for theoretical research. The chapter will then

provide an overview of the full process of research methodology and data analysis.
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CHAPTER 3

Research Methodology

Researching the experiences of marginalised, underrepresented, or hidden groups within the
larger society poses a great challenge to researchers, due in part to the sensitive, often
controversial nature of such topics, which either makes it difficult to recruit participants or
deters people from coming forward to share their experiences. Yet, a methodological approach
that gives meaning to the phenomena is required to undertake such studies. This chapter focuses
on the empirical processes, choices, and activities undertaken to explore the career narratives

of female early career research scientists (ECRs) from developing countries.

Designed as exploratory research, the study pays attention to the ‘little stories’ of female ECRs,
to advance insight into their lived experiences as female researchers from developing countries
(Sarpong and Maclean, 2021). The study takes on an interpretivist epistemology with a social
constructionist ontological stance. Throughout the study, the main research questions act as the
directional devices under which the data collection and analysis procedures are approached.
The structure of this chapter is as follows: it will first illuminate the context within which the
study is conducted. Before moving further into the interpretive framework guiding the study,
the study's research methodology will be examined in depth. The focus will then shift to ethical
considerations, the collecting of data, and its subsequent analysis. The obstacles related to data
gathering and the criteria for evaluating the research will be discussed. The chapter will

conclude with a discussion of the methodological reflections and a brief summary.
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3.1 Research context and setting

3.1.1 Female Scientists from Developing Countries

In recent years, women have made significant strides in the social and life sciences (Ceci,
Ginther, Kahn, and Williams, 2014), yet they continue to be underrepresented in other fields
such as engineering and the physical sciences (Stoet and Geary, 2018). Increasing the
representation of women and minorities in scientific careers is not only a matter of equality,
but also essential for meeting the demands of the workforce (Gabster et al., 2020). Generally,
developing countries are known to be particularly lacking in data pertaining to this gender
equity phenomena, although these regions have been identified as having the lowest numbers
of women in science careers (Beintema, 2017). The United Nations Educational, Scientific,
and Cultural Organization (UNESCO) reports that only around 30% of the world's researchers
are women, and this number is even lower in developing countries. In Sub-Saharan Africa,
women make up just 20% of the STEM workforce. In Latin America and the Caribbean, the

number is slightly higher at around 35% (UNESCO, 2021).).

In their cross-cultural studies on 66 different countries, Miller, Eagly and Linn (2015)
concluded that women’s representation in science predicted national fender stereotypes. They
found that the lower the gender gap in science for women, the higher those women were at the
receiving end of gender-based stereotypes. Thus, notwithstanding the fact that women in non-
traditional careers such as scientific research face enormous challenges, women from
developing countries must content not only with the everyday gender-based stereotypes, but
they must also grapple with the lack of resources that are needed to support their research.
Women's slow advancement and attrition at each level of the scientific career ladder are due to
career processes that are influenced by complex social forces at the individual, familial, and
societal levels (Miller and Wai, 2015). These barriers to women's career advancement tend to

be more pronounced in low- and middle-income countries (Sarwar and Imran, 2019). However,
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there is significant variation between contexts due to disparities in religion, socioculture,
politics, and the economy, among other factors (Liani, 2021). In South-Saharan Africa, for
instance, positions in science are dominated by men (Mama and Barnes, 2007), particularly in
terms of leadership, decision-making, and representation (FAWE, 2015). While decision-
making cultures are frequently conservative and restrictive (Onsongo, 2006), power hierarchies
are typically rigid (Johnson, 2014), limiting influence options outside of male-dominated

leadership roles.

Even though these obstacles are well-known, there are still insufficient data on how female
scientists in these settings perceive their professional lives. In developing nations, there is a
lack of data on how the interaction of multiple social identities affects women's scientific career
advancement. This study investigates how occupational status as early career scientist intersect

with developing country specifics and gender to shape careers of females in science.

3.1.2 Female Early Career Research Scientists from the developing world

ECRs represent the transition stage between PhD and senior positions, often being recognized
as being amongst the most creative and energetic pool of researchers (Jones, 2014).
Nonetheless, they are notably “the most vulnerable group in the science system” and the first
to suffer when the sector comes under strain (Laudel and Glaser, 2008 p. 387). Undoubtedly,
ECRs are only starting off their careers and therefore possess less experience in terms of
conducting research and writing for publication. Again, as noted by Hemming and Hill (2009),
they are assigned higher responsibilities and expected to prioritise research over other
obligations, they have less access to resources, and they often encounter heavy scrutiny from

their more senior colleagues, some of whom may even attempt to claim their work. Ultimately,
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they have to overcome the pressures and anxiety associated with probation, tenure, and

promotion (Laudel and Glaser, 2008; Rodriguez-Bravo et al., 2017).

Women in early career scientific research must face the underscored challenges of being ECRs
amidst the gendered inequalities that continue to persist within the scientific career community
(Huang et al., 2020). For instance, empirical evidence suggests that promotion of ECRs is often
tied to the number of publications and that men publish more than women over the course of
their career (Davies and Healey, 2019). Further studies to analyse the effect of publication
numbers on the ability of faculty to achieve tenure have concluded that the more papers
published, the more likely a researcher is to receive tenure, with the implication that men are
more likely to receive tenure than their female colleagues (Roper, 2019). These findings have
stimulated a plethora of possible explanations, from differences in family responsibilities to
resource allocation, the role of peer review, collaboration, role stereotypes, academic rank,
specialization, and work climate (Eagly et al., 2020; Jadidi et al., 2018; VVan den Besselaar and
Sandstrém, 2017; Uhly, Visser and Zippel, 2017).

Such empirical findings prove that gender disparities exist to this day within the scientific
career arena, which has often touted itself as being universalistic, following the Mertonian code
of universalism (Schrdder, Lutter, and Habicht, 2021). Per this code, when a scientist offers a
contribution to scientific knowledge, the community's assessment of the validity of that claim
should not be influenced by personal or social attributes of the scientist and should be subject
to “pre-established impersonal criteria” (Merton [1942] 1973, p. 270). Again, universalism
requires that a scientist be fairly rewarded for contributions to the body of scientific knowledge.
This is summarized agreeably in Merton's phrase that “careers should be open to talent”
(Merton, 1973, p. 272). However, this productivity puzzle phenomenon suggests that

particularism, which involves the use of functionally irrelevant characteristics such as race and
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sex as a basis for making claims and gaining rewards in scientific careers, persists (Jiang, Mok,

and Shen, 2020).

Thus, while the debate continues about the scientific community’s adherence to Merton’s ethos
of science, it is undoubtedly true that the scientific field is immersed with inequalities in career
attainments. Women, like most minority groups, have lower levels of participation, position,
productivity, and recognition (G