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Abstract. The minority status of women in science, technology, engineering and mathematics (STEM) professions
makes their successful career development difficult. Due to gender-specific challenges, career dissatisfaction con-
tributes to women dropping out of STEM careers. Therefore, women’s subjective career success (SCS) is important
to persist and progress in their STEM careers. This study analyzed the influence of different types of work motiva-
tion and the perceived career autonomy on SCS of women. Specifically, 318 women working in STEM professions
in Germany completed a quantitative online questionnaire. Using an ordinary least squares regression for vari-
ables predicting SCS measured as career satisfaction, we found that an intrinsic work motivation positively affects
women’s SCS. The perception of high career autonomy was related positively, and the perception of low career
autonomy was related negatively to SCS. Unexpectedly, the findings also revealed the positive influence of income
on women’s SCS. The findings show that intrinsic work motivation and high perceived autonomy are promoting
factors for SCSs, which could also contribute to their retention in STEM professions.
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Darbo motyvacija ir savarankiSkumas karjeroje kaip motery
subjektyvios sekmés STEM karjeroje prediktoriai

Santrauka. Mokslo, technologiju, inzinerijos ir matematikos (STEM) profesijose motery yra mazuma, todél mo-
terims ¢ia sunku siekti sékmingos karjeros. Motery nepasitenkinimas savo profesija kyla dél su socialine lytimi
susijusiy problemy ir prisideda prie to, kad moterys nutraukia STEM veiklas. Todél norinCioms islikti ir tobuléti
STEM profesijose moterims svarbi subjektyvi karjeros sekmé (SKS). Siame tyrime analizuojama jvairiy darbo mo-
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tyvacijos tipy ir savarankiskumo karjeroje jtaka motery subjektyviai karjeros sekmei. 318 STEM profesijose Vokiet-
ijoje dirbanciy motery uzpilde kiekybini klausimyna internete. Naudodami jprastag maziausiyjy kvadraty regresija
subjektyvia karjeros sékmg (matuojama pasitenkinimu karjera) prognozuojantiems kintamiesiems nustatéme, kad
teigiamai motery SKS prognozuoja vidiné darbo motyvacija. Didelis savarankiskumas karjeroje su SKS susijgs
teigiamai, o mazas savarankiskumas karjeroje — neigiamai. Tyrimo rezultatai netikétai atskleide ir teigiama pajamy
itaka motery SKS. Rezultatai rodo, kad vidiné darbo motyvacija ir didelis savarankiskumas yra tie skatinantys SKS
veiksniai, kurie taip pat galéty prisidéti prie motery islaikymo STEM profesijose.

Pagrindiniai ZodZiai: subjektyvi karjeros s¢kme, darbo motyvacija, savarankiskumas karjeroje, moterys, socialiné
lytis, STEM.

Introduction

The under-representation of women in the science, technology, engineering and math-
ematics (STEM) professions has changed little in recent years (Buse, Bilimoria & Per-
elli, 2013). This is caused not only by fewer women opting for a STEM study, but as well
by a drop out during the further course of their careers (Fouad, Fitzpatrick & Liu, 2016).

While this is a global phenomenon, the under-representation of women in STEM in
Germany is particularly striking. As a country that leads in gender equality rankings,
gender segregation effects in STEM professions prove to be particularly persistent. The
average proportion of women starting STEM studies in OECD countries in 2017 is 30 %
(OECD, 2019). With a 26 % share of women students, Germany is below average. Fur-
thermore, in 2017 the proportion of women employees on the German labor market in
architecture was only 28.3 %, in mechanical engineering 18.1 % and in computer science
16.3 % (Institut fiir Arbeitsmarktforschung, 2018).

Research has identified career dissatisfaction of women as one of the main reasons
for dropping out of a STEM career. The individual perception of the career contributes
to women changing their career paths and can even lead them to leave STEM careers
(Martinez-Léon, Olmedo-Cifuentes & Ramoén-Llorens, 2018). Studies across the globe
have revealed several gender-specific barriers that make it difficult for women to pursue
a career in STEM. These include masculine work cultures, exclusive men-dominated net-
works, lack of promotion for women and the difficulties of reconciling career and family
life (Fouad et al., 2016; Smith, Caputi & Crittenden, 2012). Furthermore, studies have
indicated that these obstacles as well as socially mediated gender role expectations with
regard to womens’ careers in STEM affect women’s individual beliefs (Hackett & Betz,
1981). Accordingly, women show a lower self-confidence in STEM subjects, lower career
self-efficacy and lower career motivation to pursue a career in STEM (Buse et al., 2013).

Especially in Germany, women in STEM are confronted with gender stereotyped
prejudices regarding their competence, which are also transferred to their self-image.
Even women who have successfully completed a technical degree and are employed in
a technical profession have a more negative technology-related self-concept than men
(Vincent & Janneck, 2012). Moreover, because women in the German labor market as-
sume poor compatibility between motherhood and career, they tend to place more value
on family and are less motivated to pursue a career (Wrohlich, 2017).

Considering the difficult career conditions, women’s subjective perception of career
success, i.e. career satisfaction, is relevant for their career development in STEM. Sub-
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jective career success (SCS) has recently grown in importance in career research (De
Vos & Soens, 2008) and is closely related to the concept of the “protean career” (Hall,
1976), which states that individuals are becoming more self-determined in shaping their
own careers. In this regard, the individual’s work motivations as well as the perceived
autonomy are seen as critical factors for career self-management and subsequent SCS
(Colakoglu, 2011; Quigley & Tymon, 2006). These factors are especially relevant for
women’s persistence in STEM, because they have to manage their careers across several
gender-specific barriers and insecurities (Buse et al., 2013; Smith et al., 2012). There
has been limited empirical work that systematically examines the role of motivational
processes on career persistence and success (Gagné & Deci, 2005). Therefore, our re-
search question is whether the type of motivation and the perception of autonomy have
an influence on women’s SCS.

In particular, the present study uses the Self-Determination Theory of Ryan and Deci
(2000) to analyze how motivational factors and perceived autonomy affect the SCS of
women working in STEM professions. We refer to the self-referent SCS of women,
measured by their career satisfaction (Abele & Spurk, 2009; Ng, Eby, Sorensen & Feld-
mann, 2005). For this purpose, a quantitative study was conducted among female em-
ployees in engineering, architecture, computer- and natural sciences, as well as other
related STEM professions in Germany.

Our study contributes to literature by identifying factors that are conducive to women’s
SCS and thus to their persistence in STEM professions. The analysis of the relationship
between self-determination and SCS provides indications how women can be motivated
to successfully develop their careers. Since gender-specific barriers are deeply embedded
in STEM professions and women’s career opportunities are only slowly improving, it is
especially important to support women in their motivation to self-manage their careers.

Theoretical Background

Women’s Subjective Career Success

In general, career success is defined as “the real or perceived achievements individuals
have accumulated as a result of their work experiences” (Judge, Higgins, Thoresen &
Barrik, 1999, p. 622). This understanding shows that career outcomes can be evaluated
not only on the basis of visible factors of career advancement, but also on the basis of
the individual’s career experiences. In this regard, career research distinguishes between
objective career success (OCS) and subjective career success (SCS) (Spurk, Hirschi &
Dries, 2019). While OCS is directly measurable by the achievement of higher positions
in a company or the level of salary, SCS is mostly measured in terms of job or career
satisfaction and is therefore much more personal.

The individual perception of career success is becoming increasingly important,
as career self-management has moved more and more into the foreground (De Vos &
Soens, 2008; Quigley & Tymon, 2006). Hall’s (1976) concept of the “protean career”
describes that individuals have to be more self-directed in their career development in
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order to navigate through professional and organizational requirements. Therefore, ca-
reer behavior is not only controlled by the organization, but also depends on personal
wishes and needs. Researchers argue that SCS is better suited to study these internal
variables in career development (Ng et al., 2005). There are also indications that there is
a relationship between OCS and SCS. Abele and Spurk (2009) have found evidence that
SCS has a positive impact on OCS over time. Furthermore, Boehm and Lyubomirsky
(2008) conclude that happy people are more satisfied with their jobs and therefore also
have better work outcomes. With regard to women’s careers in STEM, this could mean
that subjectively perceived career success is also important to persist and progress in
careers. In fact, studies have shown that the individual’s perception of career success is
especially important for women’s professional careers (Herrbach & Mignonac, 2012;
O’Neil & Bilimoria, 2005; Valcour & Ladge, 2008).

Two aspects are particularly relevant in this context. First, women’s understanding
of career success is closely linked to subjective factors of success. Previous studies have
shown that women are less familiar with the traditional understanding of a career; in
other words, the hierarchical climbing of a career ladder. Accordingly, Sturges (1999)
has concluded that career success for women managers means personal recognition,
gaining influence, having the chance to do interesting work, and work-life balance. In
another study, most women describe career success as “personal fulfillment and happi-
ness” (O’Neil & Bilimoria, 2011). Women tend to have an understanding of careers that
goes beyond their professional work and which includes the whole life span. In contrast,
the career model of continuous, full-time employment and hierarchical advancement is
strongly based on the career experiences of men and is therefore “heavily gendered in
nature” (Valcour & Ladge, 2008, p. 300). Given that women do not always follow these
stringent career paths, career models that take subjective aspects, such as career satisfac-
tion, into account are necessary to understand women’s careers.

Second, women’s perception of career success is affected by their minority status in the
work environment. Therefore, women in STEM have to struggle with their professional
role in a male-dominated environment because they are confronted with negative gender
stereotypes, are increasingly exposed to discrimination, receive less support in their profes-
sional development, have difficulty reconciling their motherhoods and careers, and are gen-
erally prevented from career advancement by a glass ceiling (Martinez-Léon et al., 2018;
Smith et al., 2012). These hurdles influence women’s career development and thus their
SCS. For example, the perception of gender discrimination (Herrbach & Mignonac, 2012),
the notion of a glass-ceiling effect (Smith et al., 2012) and feelings of incompatibility of
gender and STEM (Ahlqvist, London & Rosenthal, 2013) are negatively related to wo-
men’s SCS. In the following we will focus on the question whether the type of motivation
and the perception of autonomy have an influence on women’s SCS in STEM professions.

Self-Determination Theory

This study uses Self-Determination Theory (SDT) to bridge the literature on motivation
and SCS (Wilkesmann & Schmid, 2014; Schmitt & Wilkesmann, 2020; Ryan & Deci,
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2000). SDT is well suited to study work motivation because it distinguishes between
extrinsic and intrinsic motivational processes taking into account the social environment
(Gagné & Deci, 2005). To be precise, the SDT includes processes on how extrinsic mo-
tivation can become intrinsic motivated, i.e. self-determined. The work environment has
a special role here. SDT assumes that there is a relationship between the perceived work
environment and the individual’s motivation. If the work environment is perceived as
controlled, the individual’s motivation is either amotivated or extrinsically motivated.
However, if the work situation is perceived as self-determined and autonomous, then the
individual’s motivation is intrinsic. Figure 1 shows the different types of motivation that
are determined by the process of internalization:

1. Amotivation: Individuals do not feel valued in themselves and their work or they
perform tasks for which they feel incompetent.

2. External regulation: Individuals are non-self-determined in their actions and they
only work on the basis of reward or punishment. The decisive motivating factor
in the work context is above all payment or selective incentives. This motivation
is highly controlled.

3. Introjected regulation: Reward and punishment are internalized and individuals
reward or punish themselves. Due to a bad conscience, the tasks are therefore also
carried out without external control by superiors.

4. Identified regulation: Values, social norms and goals are internalized as part of the
self-concept and are executed by individuals. This regulation is often controlled
by professional norms.

5. Integrated regulation: Individuals completely agree with the values, norms and
goals and these are integrated into the self-concept.

6. Intrinsic motivation: Actions are carried out because they bring fun, joy and satis-
faction. Individuals are completely self-determined and do not need any external
incentives to cope with tasks.

Perception of Environment
Nonself- Self-Determined
Determined
Amotivation Extrinsic Motivation '"‘T““f“
Motivation
Non- j External Introjected Identified Integrated Intrinsic
Regulation Regulation Regulation Regulation Regulation Regulation
Perception of External Internal l::::nn::c. Synthfsis. with Enjoyment.
Incompetence, Rewards and Rewards and o Self, Inherent
Lack of Control Punish Punisk Valuing Congr Satisfact

Degree of Internalization

Figure 1. Self-Determination Theory (Ryan & Deci 2000, 72)
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According to Ryan and Deci (2000), intrinsic motivation is promoted when a high
level of the following three factors is perceived. The first factor is the perception of
autonomy, which assumes a certain freedom of decision and thus leads to the perception
of self-determination. Only if autonomy exists (i.e., if goals can be set or means can
be chosen to achieve given goals) can the acting person perceive herself as self-de-
termined. The second factor is the perception of competence, which determines whether
the acting person also perceives herself as competent for self-determined action. The
final factor is the social embedding, which represents the relatedness to the peer group.
According to Ryan and Deci (2000), high perceptions of autonomy and competence, as
well as a strong social integration, correlate with a high degree of self-determination.

In work organizations, the perceived autonomy is particularly decisive for career de-
velopment (Colakoglu, 2011). Following Deci and Ryan (2013, p. 29), in the present study,
autonomy is defined as the extent to which individuals feel “to be self-governing” their
careers. A high degree of autonomy thus means the freedom to determine one’s own career
development without external restrictions. In contrast, a low degree of autonomy implies
that the career is controlled by external factors, which can lead to individuals feeling un-
able to manage their careers. Gagné and Deci (2005) conclude that autonomy-supportive
work environments, which include choice, meaningful feedback or strong interpersonal re-
lationships, are especially important to support intrinsic motivation and the internalization
of extrinsic work motivation. Accordingly, these motivational processes help to increase
employee’s performance, persistence and well-being (Deci & Ryan, 2013).

Intrinsic and Internalized Motivation and Subjective Career Success

The career literature suggests that intrinsic and internalized motivation is important to
achieve high SCS (Dahling & Lauricella, 2016). Quigley and Tymon (2006) develop the
SDT further and explain the correlation between intrinsic motivation and SCS. Besides
the three factors of SDT mentioned above, they also emphasize the choices with respect
to their own career for internalization of motivation. If the employee’s career self-man-
agement is based on intrinsic or internalized motivation, then they will perceive a high
SCS. If someone is highly intrinsically motivated in their work, then they will achieve
their career goals. However, the focus was not on the result (the career goal) but on
the pleasure of the work. Thus, the work is seen as fun, the work and career goals are
achieved, and the calling is carried out.

Because women in STEM often do not fit into the masculine work environment, it
can be assumed that intrinsic or internalized motivation is especially important for them
to manage their careers across several gender-specific barriers (Fouad, et al., 2016). In
fact, research investigating career motivation in STEM finds that women are mostly in-
trinsically motivated for a career (Vanantwerp & Wilson, 2015). For example, Buse’s et
al. (2013) qualitative study reported that women who persisted in the engineering career
were highly intrinsically motivated by the challenges and new tasks (i.e. technologies
and projects) of their profession. Accordingly, our first hypothesis states that:

Hypothesis 1. Women whose work motivation is more intrinsic or internalized have
a higher SCS.
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Career Autonomy and Subjective Career Success

In addition to intrinsic or internalized motivation, autonomy as career autonomy also
has a direct influence on SCS. The perceived autonomy is believed to play a critical role
in enhancing SCS. In a model investigating the influence of career boundarylessness on
SCS, Colakoglu (2011) has found a positive relationship between career autonomy and
SCS (i.e. career satisfaction). She argues that career autonomy can help individuals to
achieve a fit between their career and their own career interests. In turn, the congruence
between the individual’s career environment and the aspirations, talents and values res-
ults in stronger career outcomes (Schein, 1996), such as SCS (Herrbach & Mignonac,
2012).

Women in STEM are confronted with difficult career conditions that can have an
impact on their perceived autonomy and thus their SCS. For example, Smith et al. (2012)
have found that women’s denial of the glass ceiling that contributes to feelings of high
autonomy is correlated positively with their career satisfaction and work engagement.
Accordingly, women who believe that the under-representation of women is mainly due
to personal and not contextual factors are more likely to see the chance to positively
influence their career through individual performance and effort. Additionally, Fouad,
Singh, Cappaert and Chang (2011) have concluded that the self-confidence in the ability
to fit into the work culture and to deal with different life roles, which means the percep-
tion of a high degree of autonomy in action, is one success factor for women engineers.
According to Martinéz-Léon et al. (2018) suitability for the job is a significant variable
for women engineer’s career satisfaction.

Conversely, the perception of career-obstructive structural conditions can negatively
influence women’s motivation to manage their careers. In a qualitative study Buse et al.
(2013) have found that women who opted out of engineering perceive their work envir-
onment as controlled and believe they have fewer opportunities to shape their workplace.
Therefore, the perception of low autonomy leads to feeling powerless and negatively
affects the ability to develop coping strategies, which are essential for women to res-
ist gender-specific barriers in STEM. According to Colakoglu (2011) the perception of
such career insecurity results in lower SCS. In this context, Herrbach and Mignonac
(2012) conclude that the perceived gender discrimination in the workplace is negatively
related to women’s SCS. This happens because discriminated women doubt that they
can achieve their career goals, and also because they feel disadvantaged and devalued
in their identity. Moreover, a study of students in STEM majors showed that women
who were higher in gender rejection sensitivity had higher feelings of incompatibility
of gender and STEM, which resulted in lower study engagement (Ahlqvist et al., 2013).
Therefore, our second hypotheses state that:

Hypothesis 2a. Women whose perception of career autonomy is higher have a higher
SCS.

Hypothesis 2b. Women whose perception of career autonomy is lower have a lower
SCS.

79



ISSN 1392-5016 eISSN 1648-665X Acta Paedagogica Vilnensia 46, 2021

Method

Procedure and Participants

This quantitative study is based on an online survey that we developed to analyze wo-
men’s careers in STEM professions in Germany. The quantitative survey emerged from
the results of a previous qualitative study in which 20 women and men in leadership
positions in engineering professions were interviewed about their career paths and their
career success factors. The quantitative research approach allows us to take a closer look
at the factors influencing the career success of women in STEM professions. Therefore,
the survey includes standardized questions about career success, career motivation and
career autonomy. The survey was created using Unipark online survey software and pre-
tested with 19 people working in STEM professions.

Subsequently, several professional associations in the STEM field were approached
and asked to forward an email with a link for the online survey to their members. The
following seven professional associations supported the survey: Association of Elec-
trical Engineering, Electronics and Information Technology (VDE Verband der Elektro-
technik, Elektronik und Informationstechnik), Association for Computer Science (GI
Gesellschaft fiir Informatik), Association of German Architects (BDA Bund Deutscher
Architekten), Association of German Machinery and Plant Manufacturers (VDMA,
Verband Deutscher Maschinen- und Anlagenbau), Women in science and technology
(NuT Frauen in Naturwissenschaft und Technik), German Association of Women En-
gineers (DIB Deutscher Ingenieurinnenbund) and German Academy of Science and En-
gineering (Acatech Deutsche Akademie der Technikwissenschaften). These associations
sent the questionnaire to selected departments or to selected persons. The response rates
vary from 2.3 % in one case and up to 62.3 % in another case. We have also included the
associations with low response rates because these are associations with very successful
members, where you can only become a member by appointment.

Finally, a total of 318 women working in the STEM professions in Germany com-
pleted the online questionnaire between September 2018 and January 2019. They have
all graduated from university in a STEM discipline. As fields of expertise, the parti-
cipants indicated engineering science (27.9 %), computer science (22.0 %), architecture
(15.1 %), natural sciences and others (34.0 %). In addition, 29.6 % of the participants
hold a PhD.

Measurement

Depending Variable

Consistent with previous research (e.g., Ng et al., 2005), we used career satisfaction
as an indicator of SCS. Therefore, we utilized the career satisfaction scale according
to Greenhaus, Parasuraman and Wormley (1990). The respondents were asked to rate
the following items on a five-point Likert scale (ranging from 1="strongly disagree” to
S5=“strongly agree”): “I am satisfied with the success I have achieved in my career”, “I
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am satisfied with the progress I have made toward meeting my overall career goals”, “I
am satisfied with the progress I have made toward meeting my goals for income”, “I am
satisfied with the progress I have made toward meeting my goals for advancement”, “I
am satisfied with the progress I have made toward meeting my goals for the development
of new skills”.

A principal component analysis (PCA) with varimax rotation was performed to as-
sess the one-dimensionality of these items (KMO=.822, explained variance=.63). The
respective Cronbach’s Alpha of the computed mean index ‘subjective career success’
indicates a good internal consistency (0=.83; M=3.71; SD=.82).

Independent Variables

Work motivation. To test hypothesis 1, work motivation was measured using an own
work motivation inventory that was adapted from a questionnaire developed by Gagné et
al. (2010) and a questionnaire from Tremblay et al. (2009). Accordingly, the respondents
were asked why they are pursuing their profession, which was rated on the following
items on a five-point Likert scale (ranging from 1="strongly disagree” to 5="“strongly
agree”). Figure 2 shows the results from the confirmatory factor analysis (CFA), where
we tested if the model with five latent variables and the respective items fits the data
well. The analyses were performed in R using the /avaan package. The resulting model
fit is: GFI = 0.963, AFGI = 0.950; SRMR = 0.079. Because we could not confirm the
exact theoretical dimensionality of the SDT model, we deleted the integrated regulation
from the overall scale. The Cronbach’s Alpha for the five latent variables shows good
reliabilities: intrinsic work motivation: a=.78 (M=4.04; SD=.74); identified work motiv-
ation: a=.79 (M=3.63; SD=.75) introjected work motivation: 0=.65 (M=2.59; SD=.77);
extrinsic work motivation: 0=.70 (M=2.79; SD=.85); amotivation: a=.64 (M=1.46;
SD=.65).

Intrinsic motivation was measured with following items: “Because I enjoy my job”,
“Because I’'m totally absorbed in this work”, “For the moments of pleasure that this job
brings me”. Furthermore, identified work motivation was measured with items such as
“Because this profession has become a fundamental part of me”, introjected work mo-
tivation with items such as “Because | have to be the best in my profession, I have to be
a winner”, extrinsic work motivation with items such as “Because this profession allows
me to earn a lot of money” and amotivation with items such as “I don’t know, I don’t
seem to be able to handle the important tasks of my work.”

Perception of high autonomy. Regarding hypothesis 2a, we measured goal setting as
amean index (0=.74; M=3.20; SD=.85) including items adapted from Gould (1979) such
as: “I have a strategy for achieving my career goals”.

Perception of low autonomy. To test hypothesis 2b, the low perception of autonomy
was measured as an averaging index (0=.66; M=3.53; SD=.99) with items that were self-
developed items following a survey study of women in management positions (Claus
Goworr Consulting, 20006). In particular, the survey participants were asked how they
perceive the fact that women are underrepresented at management levels in STEM pro-
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Figure 2. Confirmatory Factor Analysis of the Work Motivation

fessions, rated on a five-level Likert scale (1 =“strongly disagree™; 5 =“strongly agree”):
“Because their leadership skills are not fostered enough”, “Because they lack female role
models in leadership positions”, “Because they are excluded by male networks and thus
denied access to leadership positions”.
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Control Variables

To test the hypotheses, further variables are controlled, which can also have an influence
on SCS.

Work experience measured in number of years of employment. The individual’s un-
derstanding of career success can change over the work-life course (O’Neil & Bilimoria,
2005). Meanwhile, older women show less satisfaction because they are increasingly
frustrated by glass-ceiling effects (Armstrong-Stassen & Cameron, 2005). Therefore, we
controlled for work experience in years with a mean job tenure of M=20.03 (SD=13.74).

Leadership position measured as a dummy variable that covers all positions where
personnel management is necessary, such as departmental management or employees
with senior management tasks, including directors, managing directors and also equi-
valent public service senior positions. Reaching leadership positions can result in higher
satisfaction because employees feel rewarded, can participate in decision making, and
thus perceive personal fulfilment (Martinez-Léon et al., 2018). The leadership positions
were measured as 1=leadership position and O=no leadership position. Here, 47.8 % of
the respondents indicated that they hold a leadership position.

Net-Income measured in Euro per month. Because a high income, which is often
chosen as an indicator of OCS, is seen as a reward for competences and efforts, this can
increase the worker’s satisfaction. Studies have found positive relations of income and
career satisfaction among women (Valcour & Ladge, 2008). Martinez-Léon et al. (2018)
summarize that although the positive correlation between income and career satisfaction
is greater among engineers for men, it is equally true for women. Income was measured
on an ordinal scale ranging from one to six (1=EUR 0-EUR 1999, 2=EUR 2000-EUR
1999, 3=EUR 2000-EUR 3999, 4=EUR 4000-EUR 4999, 5= EUR 5000-EUR 5999,
6=EUR 6000 EUR and more).

Partnership. There are indications that being in a relationship can influence women'’s
SCS. For example, it is shown that favoring the husband’s career can have negative
impact on women’s SCS (Valcour & Ladge, 2008). A dummy variable controlled for the
partnership (1=in partnership, O=single). In total 79.9 % of the respondents stated that
they live with a partner.

Motherhood. Especially in the STEM professions working mothers are classified as
less competent, discriminated against by their colleagues and superiors and therefore
have lower career satisfaction (Herrbach & Mignonac, 2012). Another dummy variable
controlled for motherhood indicating if the respondent has children or not (1=yes; 0=no).
In total, 48.4 % stated in the survey that they have children.

Results

Given that the dependent variable is continuous, an Ordinary Least Squares (OLS) re-
gression model was used to estimate the effects of different types of motivation and
perceived career autonomy on SCS (i.e., career satisfaction). As a preliminary check,
correlations between all continuous variables in the model were examined. They ranged
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between 0.076 and 0.242, suggesting that multicollinearity was unlikely to be present.
This was confirmed by relatively low Variance Inflation Factors (VIF) ranging from 1.11
and 2.13. The regression results are presented in Table 1.

Table 1. OLS Regression Effects of Types of Motivation and Perceived Career Autonomy on SCS

B SE B B
Variable
Intrinsic motivation 335 .073 306%*
Identified motivation -.005 .072 -.004
Introjected motivation .020 .060 .019
Extrinsic motivation .022 .054 .023
Amotivation -.223 .065 - 178%*
Perception of high career autonomy 143 .054 A36%*
Perception of low career autonomy -.147 .041 - 177%*
Control variables
Work experience (in years) .004 .003 .073
Leadership position (1=yes, 0=no) -.100 .080 -.061
Income .160 .030 277%*
Partnership (1=yes, 0=no) .028 102 .014
Motherhood (1=yes, 0=no) -.161 .085 -.099
adj. R? 365
n 297

Note. *p < .05. **p < .01

Hypothesis 1 (Women whose work motivation is more intrinsic or internalized have
a higher SCS) is only supported for intrinsic work motivation. Intrinsic motivation is
significantly and positively related to SCS (= .306, p=0.000). However, there is no
association between internalized forms of motivation (such as identified motivation) and
SCS. For this reason, Hypothesis 1 can only be confirmed for intrinsic motivation. As
expected according to the SDT, amotivation reduces the SCS. The perception of high
autonomy is significantly and positively related to SCS (= .143, p=0.009), which fully
confirms Hypothesis 2a (Women whose perception of career autonomy is higher have a
higher SCS). The perception of low autonomy is significantly and negatively related to
SCS (B= -.147, p=0.000), which fully confirms Hypothesis 2b (Women whose percep-
tion of career autonomy is lower have a lower SCS). There is no significant influence
of the control variables work experience (= .004, p=0.151), leadership position (B=
.100, p=0.212), partnership (= .028, p=0.784) and motherhood (p= -.161, p=0.059).
However, the control variable income is significantly and positively related to SCS (p=
.160, p=0.000).
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Discussion

The aim of the present study was to analyze how work motivation and perceived career
autonomy influence women’s SCS in STEM professions. Our results clearly confirm
the positive relationship between intrinsic motivation and women’s SCS. This implies
that women, who are self-determined in their work motivation, have higher perceptions
of SCS, i.e. career satisfaction. Because the work in STEM professions brings pleas-
ure, women are able to self-manage their careers and to achieve their personal career
goals. Accordingly, self-determined work motivation could help to strive for a career
in STEM despite gender-stereotyped expectations or the anticipated incompatibility of
one’s motherhood and career.

However, less strongly internalized forms of motivation, such as identified motiva-
tion, have no influence on SCS. Women who have “only” internalized the norms of the
profession, but do not enjoy their work, do not increase their SCS. Additionally, our
results show a significant negative influence of amotivation on SCS. It can be assumed
that women who feel devalued in their competence or feel incompetent perceive lower
SCS. As women tend to have a more negative technology-related self-concept than men
(Vincent & Janneck, 2012), it is possible that this conflicts with the need for competence
which is considered as an important factor to achieve self-determination. Amotivation is
also related to a lack of relatedness, which is encouraged by the fact that women often
do not feel that they belong to the men-dominated work environments in STEM (Buse
etal., 2013).

As expected, there is as positive influence of perceived career autonomy on women'’s
SCS. Accordingly, women who set individual career goals and develop a career strategy
because they feel free to manage their own career have a higher level of SCS, i.e. career
satisfaction. With regard to careers in STEM professions this also means that women
do not believe that they are controlled by gender-specific barriers or gender-stereotyp-
ical expectations. This attitude may possibly enable women to overcome challenges in
STEM professions and thus prevent their early drop-out from the profession, which is in
line with earlier study results on the persistence of women engineers (Buse et al., 2013;
Fouad et al., 2011). This is also consistent with the study results of Smith et al. (2012)
who have found that the rejection of glass ceiling and gender discrimination contributes
to women’s career satisfaction. Instead, women’s belief in fitting into the STEM work
culture and achieving congruence between the work environment and individual career
interests and orientations is beneficial to ensure a high SCS (Martinéz-Léon et al., 2018).

Furthermore, our findings support the negative influence of the perception of low
career autonomy on women’s SCS. Therefore, the beliefs that women are not promoted
to leadership positions, do not have role models, and are excluded from networks have
an inhibiting effect on the SCS of women. This is line with the study of Herrbach and
Mignonac (2011) who have found that the perceived gender discrimination has a neg-
ative impact on women’s SCS. This may be due to the anticipated impossibility of de-
veloping a successful career in STEM as a woman because women feel externally con-
trolled and thus unable to actively plan their careers.
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The most unexpected result is the strong and positive influence of income on wo-
men’s SCS. This is striking because there is no significant association of extrinsic motiv-
ation and SCS. Therefore, it can be assumed that income is not perceived as an extrinsic
reward, but as recognition of a successfully perceived career. In fact, this result is in line
with other studies that have found a positive relationship between income and women’s
SCS (Martinez-Léon et al., 2018; Valcour & Ladge, 2008). In this case there is a con-
nection between SCS and OCS; however, it may be unclear whether the income, which
is a factor of OSC, influences the SCS, or vice versa. It is possible that in consequence
of high SCS there are motivational forces that eventually lead to better job opportunities
combined with higher income. This is consistent with Abele & Spurk’s (2009) findings
that SCS can have an impact on OCS and again, highlights the importance of SCS for
women’s successful career development in STEM professions. As women’s understand-
ing of career success is more linked to subjective factors of career success (O’Neil &
Bilimoria, 2011; Sturges, 1999), it is also possible that income is considered simply as
recognition and thus increases SCS.

Practical Implications

Overall, our findings suggest that an intrinsic work orientation and perceived career
autonomy facilitate women’s SCS, i.e. career satisfaction, which could lead to retention
in STEM careers. Accordingly, the promotion of intrinsic work motivation and career
autonomy might be an important factor for career counselors. One possible approach
for increasing intrinsic motivation might be to encourage women to specify their career
interests and goals in order to find suitable jobs. Since women in STEM often doubt their
competence due to gender stereotypical expectations, it is also important to promote their
self-confidence with regard to their competence (Vincent & Janneck, 2012). If women
perceive themselves as competent, they will also feel more self-determined in action.

From an organizational perspective, this means that women should work in environ-
ments that give them the leeway to be highly intrinsically motivated and where they can
develop high career goals. For example, job enlargement could allow choice between
different tasks and activities (Gagné & Deci, 2005). This could enhance women’s in-
trinsic motivation, because they have the chance to choose between various interesting,
meaningful and challenging tasks.

With regard to career development in STEM it is important to consider different
ways of feeling intrinsically motivated. In their study among engineers, Vanantwerp and
Wilson (2015) have found that women’s intrinsic motivation was more non-technology
focused (including business/interpersonal) than technology-focused. It might therefore
be beneficial if employers offered women different career perspectives according to their
interests, such as technical and managerial career paths.

Furthermore, autonomy support could enhance both intrinsic motivation and the per-
ceived autonomy of women in STEM (Gagné & Deci, 2005). According to Gagné and
Deci (2005) autonomy-supportive work climates include reducing controls and pres-
sures, promoting self-initiative, providing relevant information and understanding em-
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ployee’s wishes and needs. Due to the gender-specific challenges faced by women in
STEM, we suggest that it is particularly important for the career development of women
to provide autonomy-supportive work environments. For example, efforts could be made
to ensure that women have access to important networks and thus to work and career
related information. Additionally, there is a need to reduce women’s concerns about in-
compatibility of family and career. If companies offer both women and men serious
options for combining family and career, this could contribute to women perceiving their
career opportunities as less controlled. This could help women to proactively develop
their careers and to be self-governing in response to their work environment.
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