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PREFACE

I. PREFACE

1. Introduction

The headstone for the development of the information and communication tech-
nology industry (ICT-industry) was laid by John von Neumann who published the re-
port “A First Draft of a Report on the EDVAC (Electronic Discrete Variable Automatic
Computer)” in 1945 (Campbell & Aspray, 2004). What began with a written report has
become one of the most robust industries in the world and therefore is one of the key
drivers for economic growth (EconomyWatch, 2010). Nowadays, it has developed itself
into an irreplaceable industry that supports and touches nearly every facet of global
economy and individual interactions. Over the past years the ICT-industry has continu-
ously expanded its areas of operations, number of employees, and has increased its
global growth and productivity, while the trend is still rising (Dutta, Lanvin, & Geiger,
2015). However, studies show that especially knowledge-based industries, such as the
ICT-industry, are dependent on a continuous supply of a skilled workforce, that enrich-
es the industry with innovative technological ideas, creativity and solid manpower in
order to facilitate its sustainable growth and to ensure its continued existence (Arora &
Athreye, 2002; Arora & Gambardella, 2006; Namvar, Fathian, Gholamin, & Akhavan,
2010; Powell, & Snellman, 2004; Youndt, Subramaniam, & Snell, 2004).

Considering the ICT-industry’s dependence on skilled workers, it is alarming
that countries around the globe such as the majority of the OECD countries (OECD,
2012) or the majority of European countries (Hiising, Korte, & Dashja, 2015) are facing
a shortage of skills in the ICT-industry. For example, Hiising et al. (2015) find that in
2012 there was a demand for 73.000 skilled employees for “ICT business and manage-
ment structure” and 201.000 vacancies regarding “core ICT practitioners” and “other
ICT technicians™ for the EU-27 and the tendency is still rising. Studies depict that this
creates a considerable threat to the industry’s growth. Guthrie and Datta (2008) reveal
that a decrease in number of employees is negatively linked with a firm’s performance
and that this is moderated by the type of industry, showing a greater effect in
knowledge-based industries. In addition, Forth and Mason (2006) show that shortage of

skilled employees has a direct negative effect on firm performance.
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I state that there are two basic options in order to encounter the shortage of skills
in the ICT-industry. The first option is to activate an untapped potential of under-
represented vocational groups such as ethnical minorities or female employees. The
second option is to understand the motivation profile of people who enter the ICT-
industry in order to derive adequate implications and set incentives to attract more peo-
ple with similar motivation structures to the industry. In the following I will illustrate
the two options in more detail.

Regarding the first option of activating under-represented vocational groups,
studies mainly focus on the encouragement of female employees to opt for a career in
the ICT-industry (Ahuja, 2002; Beise, Myers, VanBrackle, & Chevli-Saroq, 2003;
Camp, 1997; Trauth, Nielsen, & von Hellens, 2003; von Hellens, Pringle, Nielsen, &
Greenhill, 2000). Reasons for the encouragement of females can be traced back to in-
dustrial-level and firm-level aspects. On the industrial-level there is a widespread belief
that the ICT-industry compared to other STEM-fields (such as manufacturing systems
engineering, laboratory-based fields, etc.) and its distinct characteristics do have the
potential to be a women-friendly environment and an attractive workplace for women
due to factors such as flexible working hours, extended home office possibilities, physi-
cally less demanding white collar jobs, comparatively high salary, equal pay for equal
work, non-discrimination policies, etc. (Aguirre, Hoteit & Sabbagh, 2012;
Bhattacharyya & Nath, 2011; Kumar, 2001; Shanker, 2008; Upadhya, 2006). It is ar-
gued that the growth of the ICT-industry will provide an opportunity and platform for
women to be vocationally at par with their male peers (Antonelli, 1991; Perez & Soete,
1988; Shanker, 2008; Upadhya, 2006) and that it can be molded to the requirements as
it is still at its infancy.

On the firm-level results regarding a gender-diverse workforce are heterogene-
ous. On the one hand, studies reveal nonsignificant or negative effects of a gender-
diverse workforce on various outcome variables (Baugh & Graen, 1997; Colquitt, Noe,
& Jackson, 2002; Pelled, Eisenhardt, & Xin, 1999). These studies often focus on ana-
lyzing the effects of gender diversity in areas such as government agency (Baugh &
Graen, 1997), production (Colquitt, Noe, & Jackson, 2002), sales (Jackson & Joshi,
2004), or electronic divisions (Pelled, Eisenhardt, & Xin, 1999). On the other hand,

studies have demonstrated a positive effect of a gender-diverse workforce on a compa-
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ny’s growth and performance (Campbell & Minguez-Vera, 2008; Mahadeo, Soobaroy-
en, & Hanuman, 2012). Studies have shown that females and males possess different
sets of skills, knowledge, and perspectives, which contribute to higher levels of creativi-
ty and innovation (Bantel & Jackson, 1989; Bowers, Pharmer, & Salas, 2000; Taylor &
Greve, 2006) as well as higher quality of decision-making (Erhardt, Werbel, & Shrader,
2003; Rogelberg & Rumery, 1996), which are critical success factors in a knowledge-
based and rapidly changing environment such as the ICT-industry. Moreover, by includ-
ing females, organizations are able to better understand and address the needs of female
stakeholders — female clients, female customers and female job applicants (Ali, Kulik,
& Metz, 2011; Carter, Simkins, & Simpson, 2003; Cox & Blake, 1991; Hillman, Shrop-
shire, & Cannella, 2007; Robinson & Dechant, 1997). Lastly, the presence of females in
a company signals advancement opportunities for women within the organization
(Deszo & Ross, 2012; Milliken & Martins, 1996; Welbourne, Cycyota, & Ferrante,
2007; Wright, Ferris, Hiller, & Kroll, 1995), which also inspires lower-level female
workers (Desz6 & Ross, 2012; Mattis, 1993).

Despite empirically investigated advantages the under-representation of females
in the ICT-industry is still evident on multiple levels, ranging from undergraduate and
graduate enrolment to positions in industry and at universities. In this regard, we find
various theoretical concepts to explain the under-representation such as the ‘glass ceil-
ing effect’ (Bryant, 1985), ‘leaky pipeline’ (Schiebinger, 2001), ‘traditional gender-
roles’ (Coppock, Haydon, & Richter, 2014), or ‘restricted access to networks’ (Ibarra,
1993). However, these concepts are not only used to explain the under-representation of
females particularly in the ICT-industry, but are generally used to explain the under-
representation of females in male-dominated vocational fields. I argue that these expla-
nations play a subordinate role and are not sufficient for understanding the under-
representation of females particularly in the ICT-industry. In order to understand this
phenomenon and thus derive apt implications for the increase of female workers, we
first need to have a clear understanding of what determines their career choice in gen-
eral and second to consider ICT-specific characteristics that may facilitate or hinder
their choice. This will enable us to address the correct aspects when deriving implica-

tions for the increase of females in the ICT-industry.
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The second option to encounter the shortage of skills is to understand the profes-
sion in the ICT-industry and thus to address the question, what types of people enter this
specific industry based on their motivation structure in order to derive more tailored
implications. As the ICT-industry is an industry of the New Age, which we have en-
gaged with for a very short period of time, we are less experienced with professions and
career choices regarding the ICT-industry. Our knowledge regarding the understanding
of professions and career choices is mainly shaped by professions of the Industrial Age
and yet does not fully inform us about how to handle the new characteristics of the
Network Age (Denning & Dunham, 2001). Especially, the ICT-industry displays a
combination of new characteristics such as fast obsolescence of knowledge, high dy-
namics of new technologies combined with high salaries, and high demand of skilled
workers that offer an opportunity, but are also a challenge for employees. Therefore, an
understanding of the motivation structure of the people attracted to the ICT-industry
will enable us to derive concrete and fitted implications for practitioners regarding the
expectations and motivations of people in order to attract an increased number of people
to the ICT-industry. In addition, with regard to the under-representation of female em-
ployees it may also assist us to attract those females who are, based on their motivation
structure most suitable for the ICT-industry, and therefore are more likely to persist in
that field.

I argue that in order to encounter the shortage of skills in the ICT-industry and to
derive implications regarding the increase of skilled workers, we need to understand the
career choices of individuals regarding the ICT-industry, especially that of females, and
to comprehend what kinds of people are generally attracted to the ICT-industry based
on their motivation structure. In this regard, I state, that we cannot apply prevailing as-
sumptions and general explanations one to one, but need to take ICT-specific character-
istics into account. By doing so, we will have to contextualize concepts and theories
accordingly.

Among the career choice theories, the Social Cognitive Career Theory (SCCT)
by Lent, Brown, and Hackett (1994) offers vast possibilities for researchers to view the
concept and development of career choices from different angles and to adjust the core
components of their suggested framework to the examined situation. Moreover, it is one

of the most utilized frameworks regarding the analysis of career choices because it in-
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cludes person as well as context factors. While person factors focus on personal beliefs,
values, demographic aspects, etc., context factors also take circumstances of the exter-
nal environment of an individual into account. Due to this distinction, researchers are
able to understand individual-level, but also contextual-level components that a career
choice is comprised of. Therefore, the theoretical considerations of this thesis will be
drawn within the premises of the SCCT and tailored to the context of the ICT-industry.
By contextualizing the concept of career choices through the inclusion of ICT-specific
characteristics the thesis follows the call of Lent, Brown, and Hackett (2000) and Sheu,
Lent, Brown, Miller, Hennessy, and Dufty (2010) to include context factors when con-
sidering the career choices of individuals instead of focusing on person factors exclu-
sively.

To sum up, it is the aim of the dissertation to shed light on the possibilities to
encounter the shortage of skills in the ICT-industry which are to analyze the career
choices of individuals regarding the ICT-industry, especially that of women, and to un-
derstand the motivation structure of people attracted to the ICT-industry based on the
theoretical considerations of the SCCT. I will address these aspects in four separate arti-
cles. The first three articles focus on the first option to encounter the shortage of skills
in the ICT-industry by analyzing the career choices and persistence of individuals re-
garding the ICT-industry, and especially that of women. The fourth article addresses the
second option of encountering the shortage of skills in the ICT-industry by analyzing
the motivation structure of people attracted to the ICT-industry. In the following I will
give a brief overview over their main contents before I give a detailed summary of the
articles in the next section.

In the first article, I will focus on the career choice itself and identify core com-
ponents that a career choice regarding the ICT-industry is comprised of. Moreover, |
will discuss gender-specific differences among the core components to analyze at which
points career choices regarding the ICT-industry deviate among females and males. This
is to first of all have a clear understanding of the factors that affect a career choice of
individuals regarding the ICT-industry and second to identify set screws regarding gen-
der-specific differences.

In the second article, the thesis focuses on the Indian ICT-industry as a best

practice example that has successfully encountered the under-representation of females
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in the ICT-industry. The Indian ICT-industry consists of a comparably high percentage
of female employees, namely 35% at the entry-level, but at the same time struggles with
high attrition rates at higher levels. This leads to female under-representation in higher
levels of the industry. Therefore, the Indian ICT-industry serves as a best practice ex-
ample for attracting women to the ICT-industry, and simultaneously assists us in under-
standing the reasons why they tend not to stay.

In the third article, the thesis focuses on the stability of career choices by analyz-
ing the short- and long-term persistence of females and males in computing disciplines.
We focus on students’ planned short- and long-term persistence as we are particularly
interested in analyzing which factors already at a university level increase or decrease
their planned persistence. Moreover, we reveal gender-differences in the short- and
long-term persistence among them.

In the fourth article, the thesis analyzes the motivation structure of people that
plan to enter the ICT-industry. This is to identify what kinds of people are attracted to
the ICT-industry and to reveal differences in their vocational behavior, namely their
probability of entering the ICT-industry. By doing so we are able to offer starting points
for companies regarding the alignment of their recruiting strategies to distinct motiva-
tion profiles that reveal a high probability of entering the ICT-industry.

All four articles are stand-alone articles that have a separate introduction and
conclusion. They contain all necessary information for their understanding and are for-
matted according to the style guidelines of the AMJ (2014). All four articles have been
discussed and reviewed in various internal seminars within the Chair of International
Management at the University of Passau and the Faculty for Business Administration
and Economics and partly in international conferences.

In the following I will give a detailed overview over the four articles that the
thesis is comprised of. As I am the single-author of the first article, but co-author of the
other three articles, I will outline my personal contribution to the articles. Moreover, |
will give an insight into the research questions, the content of the articles, the methodo-

logical approach, selected results and the main contributions.
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2. Dissertation Overview

The first article is a single-author article and titled “Developing a model of ca-
reer choices regarding females in the ICT-industry - A theoretical approach”. 1 have
presented a former version of this article at the Research Colloquium at the Vienna Uni-
versity of Economics and Business (Austria) in 2012, the International Labour Process
Conference (ILPC) 2012 in Stockholm (Sweden), the International Association of Fem-
inist Economics (IAFFE) 2012 in Barcelona (Spain), the 39th Conference of the Euro-
pean International Business Academy (EIBA) 2013 in Bremen (Germany) and the Doc-
toral Colloquium at the University of Passau (Germany) in 2014.

The purpose of this article is to develop a testable model for career choices of
individuals regarding the ICT-industry, and especially that of women. In a first step |
review different career-related theories and decide to derive my theoretical model based
on the framework of the SCCT. While identifying the core components that influence
the career choices of individuals regarding the ICT-industry I review and assimilate
literature from vocational research, education, psychology, sociology, ICT and business.
I embed the core components in the premises of SCCT and theoretically explore their
impact on a career choice. Further, I discuss their gendered pattern and formulate prop-
ositions for all identified core components and their influence on the career choice.

The contribution of this article is the development of a testable model regarding
the career choices of individuals based on SCCT, which considers person as well as
context factors. Further, the article contributes to career choice theory by including a
novel aspect into the considerations of SCCT, which is the career salience of individu-
als. It provides an information basis for empirical research which core components to
focus on when analyzing career choices of individuals regarding the ICT-industry, and

especially that of women.

The second article, co-authored by Carola Jungwirth, is titled “Why do Indian
women choose a career in ICT? And why don’t they stay? Core components of career
choices in the ICT-industry - A qualitative study”. 1 have presented a former version of
this study at the Gender Symposium at the University of Passau (Germany) in 2013 and
the 74th Annual Meeting of the Academy of Management (AoM) 2014 in Philadelphia
(USA).
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It was my responsibility to conduct some of the interviews (23 of 35), to code
some of the interviews, and to write major parts of the article. However, the article is
based on the idea, structure and interpretation of the results that have been developed in
close collaboration and fruitful discussions with Carola Jungwirth. Moreover, Carola
Jungwirth and I have developed the interview guideline together during various discus-
sions and several meetings. It was Carola Jungwirth’s contribution to conduct 12 inter-
views, to code some of the interviews and to write the introductory part of the article.
Carola Jungwirth has also provided all necessary resources for conducting the inter-
views, as they took place in different parts of India.

The purpose of this article is to analyze why women decide to join the ICT-
industry in India and why they tend not to stay. With this, the article contradicts the
prevailing approach of analyzing why women decide against a career in the ICT-
industry. While the prevailing approach focuses on the perception of context factors
such as career-related barriers, the article gives a more holistic picture by considering
context as well as person factors.

We conducted semi-structured interviews with 35 experts from academia, the
private sector and the government that are linked to the Indian ICT-industry. We based
our interview guideline and our analysis on the theoretical model that I have derived in
article 1. Data analysis followed the approach of thematic coding as suggested by Flick
(2009) using the software MAXQDA 2011.

Our findings indicate that women take person as well as context factors into ac-
count when they decide to join, but also to leave the industry. In detail, our findings
suggest that especially the image of the ICT-industry, financial incentives and to some
extent also personal interests play a role for Indian women to join the industry. Moreo-
ver, our results reveal that reasons to leave the industry are often rooted in still existing
traditional gender roles.

The contribution of this article lies in a critical analysis of the Indian ICT-
industry as a best practice example. On the one hand, it reveals factors that should be
considered when attracting women to the Indian ICT-industry. On the other hand, it
points out the downsides that need to be addressed in future attempts to balance the
gender-ratio in the ICT-industry. Also, it is the first attempt to translate the theoretical

model from article 1 into an empirical research setting and to analyze its applicability.
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The third article, co-authored by Carola Jungwirth, is titled “Interest beats image
— At least in the long-run: An analysis of core components of career choices that influ-
ence the short- and long-term persistence of students in computing disciplines”. | have
presented a former version of this study in several internal seminars at the Chair of In-
ternational Management at the University of Passau during October 2014 and April
2015.

In this article it was my responsibility to collect the data, to analyze them, and to
write a first draft of the article. The first draft was based on interpretations, outlines and
ideas that I discussed with Carola Jungwirth. Also, the underlying questionnaire is a
product of our close collaboration. It was Carola Jungwirth’s contribution to give inten-
sive and substantial feedback on each version of the article, and to discuss each version
with me step by step which led to huge improvements and major adjustments. Moreo-
ver, Carola Jungwirth provided the resources that were necessary to collect the data, as
the data have been gathered in different parts of India. She also provided resources to
analyze the data as she permitted me to visit various seminars and trainings in order to
advance my methodological skills.

The purpose of this article is to analyze which core components of the SCCT in-
fluence the short- and long-term persistence of female in comparison to male students in
computing disciplines. Studies have shown that women usually tend to drop out a few
years after working, meaning that gender ratio becomes rather imbalanced in the long-
run than in the short-run (Nasscom-Mercer, 2009; Stephan & Levin, 2005). Therefore,
we analyze the impacts of core components on short- as well as long-term persistence in
order to reveal changes across these persistence types.

We use a sample of 723 Indian students of computing disciplines, collect quanti-
tative data and analyze our data via a multi-group analysis with gender as a categorical
moderator using the software IBM SPSS Statistics 22.

The main contribution of this paper is to give a more holistic picture of the per-
sistence of females in computing disciplines and main factors of SCCT that influence
their short- and long-term persistence. The article reveals that influencing factors re-
garding the short- and long-term persistence of students vary across gender and time
and suggests that different types of persistence need to be considered when deriving

measures regarding the retention of females in computing disciplines. Our findings in-
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dicate that a positive image of the industry has a significant influence on the short-term
persistence of females and males. We also observe a significant gender difference,
where the image of the industry has a significant higher influence on the females’ than
on the males’ short-term persistence. Moreover, we find that the interest in ICT-related
matters has a significant positive influence on long-term persistence of females and
males, while there is no gender difference observable. Therefore, we imply that efforts
are needed that aim at developing ICT-related interests in the long-run in order to in-
crease the persistence of females. With this, the article enhances prior research by not
solely focusing on short-term persistence of individuals, but by also considering long-

term persistence and person as well as context factors that show significant impacts.

The fourth article, co-authored by Carola Jungwirth, is titled “The mixture makes
the difference — A motivation-based taxonomy of ICT-students”. 1 have presented a for-
mer version of this study in several internal seminars at the Chair of International Man-
agement at the University of Passau during April 2015 and March 2016. The idea for
this article was developed based on a study by Jungwirth and Roy (2015), which Carola
Jungwirth has presented at the Vienna University of Economics and Business in No-
vember 2014.

It was my contribution to collect the data in different parts of Germany, to ana-
lyze the data, and to compose a first draft, while the interpretations of the data, content
and structure of the article have been developed together with Carola Jungwirth. We
also conceptualized the questionnaire that we used for our study, together. Further, it
was Carola Jungwirth’s contribution to give substantial input and intensive feedback on
each step of developing and composing the article, and to discuss changes and revisions
in detail. These discussions were an enrichment for this article and led to major im-
provements. Carola Jungwirth also provided the resources and infrastructure for data
collection and data analysis.

This study is based on the observation that the ICT-industry is comprised of
characteristics that on the one hand create a challenge and on the other hand an oppor-
tunity for people who join the ICT-industry. Therefore, the purpose of this article is to
understand different motivation profiles of people that are attracted to the characteristics

of the ICT-industry in order to adjust recruiting strategies accordingly. Moreover, we
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aim at revealing differences in the probability of entering the ICT-industry among the
motivation profiles and therewith analyzing which motivation profile displays the high-
est probability of entering the ICT-industry.

We use a sample of 458 German students of computer sciences and develop a
motivation-based taxonomy of students that plan to enter the ICT-industry via cluster
analysis. Further, we investigate differences in their vocational behavior via regression
analyses. We use IBM SPSS Statistics 22 for our data analysis.

Our findings suggest that there are three distinct heterogeneous motivation pro-
files that we name striver, geek, and opportunist. Further, we find significant differences
in the vocational behavior of these three motivation profiles, where the striver, which is
comprised of high values of intrinsic and extrinsic motivation elements, shows the high-
est probability of entering the ICT-industry.

By identifying distinct motivation profiles of people that are attracted to the
ICT-industry this study contributes to the young body of literature that engages with the
profession in the ICT-industry and opportunities to reduce the shortage of skilled labor
in the ICT-industry. It defines the people that plan to enter the ICT-industry in more
detail and therewith offers starting points for deriving adequate implications. To the best
of our knowledge, this study is among the first to configure motivation profiles of stu-
dents and to analyze differences in their vocational behavior. This enables us to tailor
recruiting strategies accordingly to the specific motivation profiles and with that to in-

crease their probability of entering the ICT-industry.
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Table 1: Overview of articles in this thesis

Research Goal Theoretical Back- Method Sample Findings
ground

Article 1 Identifying core components Social Cognitive Assimilation n/a Career choices consist of individual-level and ICT-
that form a career choice; De- Career Theory; and combination specific core components.
veloping a theoretical and yet Literature from of theories
testable model regarding career ~ vocational re- There are gender-differences regarding these core
choices of females in the ICT- search, education, components observable.
industry. psychology, and

sociology.

Article 2 Identifying reasons why women  Social Cognitive Qualitative 35 interviewees Indian females are attracted to the ICT-industry due
decide to join the Indian ICT- Career Theory analysis follow- (22 students, 4 to the positive image, financial incentives and (part-
industry and why they leave the ing the approach  professors, 8 HR-  ly) interest in ICT-related subjects.
industry after a certain period of of thematic employees, 1
time. coding governmental They leave the industry due to prevailing traditional

advisor) gender roles and limited support systems.

Article 3 Analysis of which core compo-  Social Cognitive Multi-group 723 Indian stu- Positive image of the industry has a significant
nents of the SCCT influence the = Career Theory analysis dents of compu- higher influence on females’ than on males’ short-
short- and long-term persistence ting disciplines term persistence.
of female in comparison to male
students in computing disci- Interest in ICT-related matters has a significant
plines. positive influence on long-term persistence of fe-

males and males, while there is no gender differ-
ence observable.

Efforts are needed that aim at developing ICT-
related interests in the long-run in order to increase
the persistence of females.

Article 4 Developing a motivation-based ~ Social Cognitive Cluster analysis, 458 German stu- Identification of three motivation profiles: striver,

taxonomy of ICT-students in
order to identify distinct moti-
vation profiles of people attract-
ed to the ICT-industry and to
reveal differences in their voca-
tional behavior.

Career Theory
and motivation
theory

variance analy-
sis, regression
analysis

dents of computer
sciences

geek, opportunist.

Motivation profiles with traits of high intrinsic and
high extrinsic motivation displays the highest prob-
ability of entering the ICT-industry.

12
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Developing a model of career choices regarding females in the ICT-industry

- A theoretical approach

Working Paper

Nobina Roy

ABSTRACT

The purpose of this paper is to develop a theoretical and yet testable model that
1s comprised of relevant core components regarding the career choice of females in the
ICT-industry. The focus is laid upon females’ career choices as they are highly under-
represented in the ICT-industry. The assumption is that a deeper understanding of com-
ponents that influence the career choices of females will assist us in deriving adequate
implications for encountering the under-representation. The derived model is based on
main concepts of the Social Cognitive Career Theory, which consists of person and con-
text factors that support or hinder a career choice. The model also includes a novel con-
cept regarding career choices, namely career salience. Career salience is being intro-
duced to the SCCT, as it adds valuable insights into the career choices of females and to

the best of my knowledge, has not yet been considered in the premises of SCCT.

Keywords: SCCT, career choices, gender, [CT-industry
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Developing a model of career choices regarding females in the ICT-industry - A

theoretical approach

INTRODUCTION

Under-representation of female employees in vocational fields is a phenomenon
that has predominantly been depicted in industries that are related to the STEM-fields
(science, technology, engineering, mathematics). In this regard especially the ICT-
industry reveals a high under-representation of female employees (Ahuja, 2002; Beise,
Myers, VanBrackle, & Chevli-Saroq, 2003; Camp, 1997; Trauth, Nielsen, & von Hel-
lens, 2003; von Hellens, Pringle, Nielsen, & Greenhill, 2000), which can be found at all
levels in the ICT-industry. At college-level studies show that persistence of females is
lesser than that of men in the ICT-field (Cech, Rubineau, Silbey, & Serond, 2011; Cor-
rell 2001, 2004) and women tend to switch their planned major of computer science to
another major more often than men (Griffith, 2010; National Science Board, 2007). Un-
der-representation is also evident at the entry-level of the industry as well as at top man-
agement positions (Hoobler, Lemmon, & Wayne, 2011; Panteli, Stack, Atkinson, &
Ramsay, 1999; Trauth, Quesenberry, & Huang, 2009; Wilson-Kovacs, Ryan, & Haslam,
2006).

Over the last decades a lot of research has emerged that engages with the under-
representation of females in the ICT-industry and offers a variety of reasons for the un-
der-representation of women such as gender bias and discrimination, leaky pipeline,
glass-ceiling effect, double-bind dilemma, lack of role models, restricted access to net-
works, issues related to work-life balance and family responsibilities (Blackwell,
Snyder, & Mavriplis, 2009; Blickenstaftf, 2005; Camp, 1997; Fox, 1991; Kyvik & Teig-
en, 1996; Sonnert, Fox, & Adkins, 2007). Moreover, based on these causes govern-
ments of countries that deal with the under-representation of women in the ICT-
industry, educators and HR divisions in companies have developed programs for fe-
males in order to encourage them to choose a career in the ICT-field (Blickenstaff,
2005; Cronin & Roger, 1999; OECD, 2001).

One might ask why it is at all necessary to encourage women to join the ICT-

industry and to create a balanced gender-ratio. In this regard, studies reveal some ad-
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vantages that are connected to a balanced gender-ratio in the ICT-industry. First, studies
depict that the industry’s growth is highly dependent on a constant intake of employees
(Arora & Athreye, 2002; Arora & Gambardella, 2006; Powell & Snellman, 2004). By
encouraging women to join the ICT-industry one would access a huge untapped poten-
tial of workers that is not yet being fully utilized for the industry’s growth. Second, re-
gardless of the widespread perception of ICT as a highly technical sector, creativity in
problem solving and decision-making are critical success factors for employees in the
ICT-field. Therefore, innovation as well as technical and scientific projects can only be
successful if they are viewed from different angles and if solutions are discussed from
diverse sets of people. This helps to make scientific endeavors more robust and com-
plete (Blickenstaft, 2005; Katz, Allbritton, Aronis, Wilson, & Soffa, 2006; Roberts,
2003). Hence, the more diverse the workforce the more likely ICT-solutions will ad-
dress a broad range of diverse stakeholders’ needs (Florida & Gates, 2001). Therefore, a
diverse workforce contributes to innovation and competitiveness of ICT-companies.
Third, studies have shown that women tend to be more committed and loyal to their
companies (Chung, 2002; Marsden, Kalleberg, & Cook, 1993; Scandura & Lankau,
1997). Hence, with encouraging women to join the ICT-industry we build up a substan-
tial and diverse workforce that will enhance the growth of the industry. Therefore, it is
important to create a balanced gender-ratio and to analyze what makes women choose a
career in the ICT-industry and what keeps them from doing so.

A general criticism regarding career choices, gender and ICT is that the under-
standing of the under-representation of women in the ICT-industry is under-theorized
and that we lack an adequate theoretical and yet testable foundation that explains the
under-representation (Adam, Howcroft, & Richardson, 2001, 2004; Trauth, 2002,
2006). In this regard, I state that in order to completely understand the under-
representation of women in the ICT-industry, we need to understand why or why not
women would opt for a career in the ICT-industry. Therefore, we need a clear and holis-
tic understanding of core components that a career choice regarding the ICT-industry is
comprised of. Hence, we first of all need to understand individual-level components that
influence a career choice regardless of the industry as well as contextual-level compo-
nents of the ICT-industry that hinder or support the career choice of women regarding

the ICT-industry. Once these core components are identified, we need an understanding
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of gender-specific differences among them. We need to know at which points females’
and males’ career choices deviate from each other and where they are affected different-
ly.

Therefore, this paper seeks to develop a theoretical model that firstly is com-
prised of core components which are relevant at exactly the stage of career choice-
making regarding the ICT-industry, which secondly reveals gender-specific differences
regarding these core components and which is thirdly testable for future research.

With this, the paper contributes to theory by offering a theoretical and yet testa-
ble model that focuses on individual-level and contextual-level core components which
influence the career choices of females regarding the ICT-industry. While the model is
based on theoretical considerations of the Social Cognitive Career Theory (SCCT, Lent,
Brown, & Hackett, 1994), it enhances SCCT by including the concept of career sali-
ence, which has been shown to reveal important insights regarding women’s career
choices and has not been considered in the context of SCCT, yet. Further, the paper
contributes to encountering the under-representation of females in the ICT-industry by
identifying set screws for practitioners. It reveals ICT-specific core components that are
of facilitating (career-related support systems) and hindering (career-related barriers)
character and particularly relevant for females’ career choices regarding the ICT-
industry. With that it offers starting points for deriving adequate implications in order to
encounter the under-representation of females.

In the remainder of this paper I will firstly give a brief overview over the litera-
ture on career choice theories and introduce the SCCT. Based on SCCT I will develop a
theoretical model focusing on the career choice and individual-level as well as contex-
tual-level core components that a career choice is comprised of. In order to contribute to
the understanding of the under-representation of females in the ICT-industry, I will fo-
cus on such core components that are assumed to have different influences on career

choices of females and males. To conclude, I will open avenues for further research.

LITERATURE REVIEW

Career choice theories generally originate in Parsons’ (1909) model of career

choice. The aim of the model is to identify a perfect fit between an individual and the
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workplace. To achieve a perfect fit he gives three main instructions that need to be con-
sidered. First is, that one needs to have a clear understanding of one’s own abilities,
strengths and weaknesses. Second, it is necessary to analyze the workplace and the in-
volved tasks. In the third step, an optimal fit of workplace and personality traits should
be found with the help of a professional career counselor. Though the first and second
step of Parsons’ model have been the foundation for various studies that tried to develop
measures in order to match personality traits with job-related key data (‘Trait and Factor
Theory’), the model reveals two major short-comings. One is that personality traits as
well as jobs are assumed to be static and non-changeable. This implies that each person
only fits to one specific job and that personal development is not being considered. Sec-
ond is, that he does not specifically define which personality traits match which kind of
work, which makes it difficult to apply the model to concrete situations.

Replying to this critique, Ginzberg, Ginsburg, Axelrad, and Herman (1951) are
the first to state that career choices are not one-time incidences, but lifelong processes
of development. This new view point was a milestone for career choice theories and has
led to a first attempt by Super (1953) to synthesize two theories. Super’s ‘Archway
model’ combines elements from ‘Trait and Factor Theory’ with aspects of human psy-
chology. Although this theory-driven framework loosely connects elements of different
theories, Super (1990) himself admits that an all-embracing framework is still missing
and needs to be developed.

Holland’s (1959) theory of career choices is viewed as an expansion of the ‘Trait
and Factor Theory’. In the center of this concept lies the attempt to find the perfect fit
between one of six personality types and the characteristics of a certain vocation.
Though there have been attempts to test this concept empirically (e.g., see De Fruyt &
Mervielde, 1997; Prediger & Vansickle, 1992; Rounds & Tracey, 1996), the fundamen-
tal critique on this concept is that the career choice cannot only be seen as a fit between
personality types and vocational traits. Moreover, it is necessary to take several external
aspects into account (Gottfredson, 1996).

Krumboltz, Mitchell, and Jones (1976) explore a complete new path of career
choice theories. In contrast to ‘Trait and Factor Theory’ they do not raise the question of
how an optimal career choice should be configured, but why individuals opt for a certain

vocation. An individual’s learning experiences and his/ her predisposition are put into
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focus of their discussion (Krumboltz et al., 1976). With this they included cognitive and
individual-specific aspects in career choice theories for the first time.

Lent et al. (1994) claim in their Social Cognitive Career Theory to have devel-
oped an all-embracing theory that builds a bridge between elements of above mentioned
career choice theories. It is based on an article by Hackett and Betz (1981), who studied
the effects of self-efficacy on the career development of women. Therefore, they firstly
put the focus mainly on cognitive determinants that influence the career choice of indi-
viduals. The statements and theoretical constructs of SCCT have led to numerous theo-
retical and empirical studies that focused on proving or disproving the theoretical con-
siderations or parts of them (e.g., see Brown, Lent, Telander, & Tramayne, 2011; Luz-
zo, Hawley, & McWhirter, 2001; Tang, Fouad, & Smith, 1999; Quimby & DeSantis,
2006). The SCCT reveals one of the latest efforts to analyze and understand the for-
mation of vocational interests and career choices (Lent et al., 1994). It is the most used
and cited theory in conjunction with the analysis of reasons and causes of under-
represented occupation groups (for recent reviews see Betz, 2008; Lent, 2005; Lent,
2013). The SCCT will serve as my theoretical groundwork which will be examined in

the next section of this paper in more details.

SOCIAL COGNITIVE CAREER THEORY (SCCT)

The SCCT is a combination of above mentioned career choice theories and Ban-
dura’s (1986) assumptions of his social cognitive theory. In his social cognitive theory
Bandura (1986) states that there are three dimensions that generally underlie every
choice that an individual makes: person dimension, environment dimension, and behav-
ior dimension (Bandura, 1986; Lent et al., 1994). The person dimension addresses per-
sonal attributes such as the cognitive, emotional and physical attributes of a person. In
contrast to that, the environment dimension focuses on external factors in the surround-
ing of an individual. The characteristic of the behavior dimension is that it is as a whole
more observable for others in contrast to factors of the person dimension where for ex-
ample cognitive attributes are not observable (Bandura, 1986; Lent et al., 1994). He
terms the interconnectedness of these three dimensions triadic reciprocity and states,

that each individual is an active agent regarding his/ her choices (Bandura, 1986). Fol-
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lowing this thought, Lent et al. (1994) state that also a career choice is taken freely and
independently. Though the career choice is being made within the premises of environ-
mental circumstances and personal attributes, the individual is no victim of the circum-
stances (Lent et al., 1994) and will choose the alternative that has the highest potential
of meeting his/ her career-related goals.

When developing their theory, Lent et al. (1994) firstly focused on the im-
portance of personal and cognitive attributes as pointed out by Bandura (1986) as well
as Hackett and Betz (1981). Lent et al. (1994) use Bandura’s (1986) idea of choices as a
starting point to develop their framework. They refine personal attributes and adjust
them to the concept of career choices by distinguishing three main aspects that are cru-
cial for careers. First are self-efficacy beliefs. The notion of self-efficacy beliefs poses
the question “Can I do this?” (Lent, Brown, & Hackett, 1996: 381). It describes the as-
sessment of one’s own skills in order to accomplish a given task successfully. Self-
efficacy beliefs are understood as an umbrella term for various domains of abilities
which need to be contextualized to the examined situation (Jinks & Morgan, 1999; Pa-
jares & Miller, 1994; Zimmerman, 1995) e.g., an individual may have high self-efficacy
beliefs regarding numerical tasks, but low self-efficacy beliefs in literacy. The second
aspect focuses on outcome expectations. Outcome expectations deal with the question
“If I do this, what will happen?” (Lent et al., 1996: 381). Thus, they describe the antici-
pation of consequences after deciding to act in a certain way and therefore operate as
motivator for individuals to behave in a certain way in order to achieve their goals
(Bandura, 1986). There are different types of outcome expectations (e.g., social, physi-
cal, self-evaluative, etc.) that need to be adjusted to the examined context. The third
aspect describes personal goals, which help individuals to regulate and organize their
behavior.

As established above, former career theorists have elaborated on the importance
of external context factors regarding the career choice of individuals. Therefore, Lent et
al. (1994) amplify their theoretical considerations by adding context factors, as person
factors and their interrelatedness do not completely suffice to explain career choices.
Context factors are supposed to “comprise the real and perceived opportunity structure
within which career plans are devised and implemented” (Lent et al., 1994: 107).

Hence, these are factors that stem from the external environment of the individual and
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can be facilitating (career-related support systems; e.g., financial and emotional support)
or hindering (career-related barriers; e.g., discrimination regarding the career choice)
(Lent et al., 1994).

To sum up, SCCT is basically based on two main theoretical frameworks, which
are Bandura’s three dimensions (person, environment and overt behavior) and Lent et
al.’s (1994) distinction between person factors (self-efficacy beliefs, outcome expecta-
tions, and goals) and context factors (career-related support systems and career-related
barriers).

Considering the state of the art, it is noteworthy that Lent et al. (1994) originally
suggest certain relationships among person and context factors in their framework (see
Appendix). However, research has mainly focused on the analysis of person factors such
as analyzing various domains of self-efficacy beliefs and its impact on the career choice
(Luzzo et al., 2001; Tang et al., 1999; Quimby & DeSantis, 2006). Although Lent,
Brown, and Hackett (2000) and Sheu, Lent, Brown, Miller, Hennessy, and Duffy (2010)
explicitly request scholars and junior scientists to include context factors in the analyses
of career choices, those factors have mostly been neglected or even ignored. Thus, hav-
ing realized the necessity of analyzing the combined effect of context and person fac-
tors, I reply to those calls and consider context factors in my theoretical model and give
equal weight to all components instead of focusing on person factors exclusively. With
this I broaden the focus from a psychological application of the theory to a more eco-
nomic context.

Now, what most theories and frameworks in career literature have in common is
that they have been developed to theoretically understand the entire process and devel-
opment of career choices. They have not been developed against the background of em-
pirical research, not considering the testability of their theoretical considerations. To
develop a testable model of the career choice based on the theoretical groundwork of
SCCT, there are some aspects of the SCCT that need to be pointed out in order to un-
derstand the developed model in the following section. First, is that the theoretical
framework of the SCCT does not focus on one point in time, but on the entire career
development of an individual starting at the early ages of childhood, over job entry and
including job changes due to personal development, etc. Secondly, this portray of career

development also includes feedback effects meaning that it considers that components
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may be bi-directionally interconnected. There might be a situation where an individual
sets a particular career-related goal based on his/ her self-efficacy beliefs. Based on the
level of goal achievement he/ she will re-assess his/ her self-efficacy beliefs and there-
fore again set new goals. On the one hand, the advantage of this theory is that we get a
deep insight of mechanisms and inter-correlations that affect the entire career develop-
ment of individuals; on the other hand, this complexity leads to the fact that this theoret-
ical framework as a whole is not convertible to an empirical research setting. This is
mainly due to the consideration of the long process of career development that embraces
the entire life-span and the above mentioned feedback effects. Addressing these issues
empirically would mean to observe the participants of a study over decades, to constant-
ly analyze their behavior and to keep track of their external influences and socialization
processes as well as internal developments through thought-listings or the help of psy-
chologists in order to identify the formation of the career choice over the period of their
whole life-span. Finally, this would end up in a full-time observation of the participants’
lives, which would result in time efforts and costs that are not feasible and manageable.
On top of that it would not answer the question of career choices in that pointed manner
as this paper seeks to address.

Until today, researchers have not been able to grasp the entire theoretical frame-
work of SCCT empirically and still it is the most cited theoretical framework in empiri-
cal studies in order to explain career choices. This is basically because research uses this
framework as a toolbox of components that influence career choices. Research has
managed to deal with the drawbacks of the theory by zooming into the process and ana-
lyzing parts and subsets of the entire framework (e.g., see Blanco, 2011; Brown et al.,
2011; Brown, Tramayne, Hoxha, Telander, Fan, & Lent, 2008) or by focusing on single
components and their effects on career choices (e.g., see Lent et al., 2002; Lent, Brown,
Schmidt, Brenner, Lyons, & Treistman, 2003). Research also alters, contextualizes,
adds and abolishes relationships among the core components that are originally suggest-
ed in the framework (e.g., see Blanco, 2011; Byars-Winston & Fouad, 2008; Lent,
Lopez, Sheu, & Lopez, 2011; Lent, Sheu, Gloster, & Wilkins, 2010). For example, Lent
et al. (2010) as well as Lent et al. (2011) consider in their study an influence of per-
ceived barriers on self-efficacy beliefs which is not suggested in the original framework

by Lent et al. (1994). Although Blanco (2011) includes self-efficacy beliefs and goals in
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his study, he chooses not to consider the direct influence of self-efficacy beliefs on
goals as suggested in the original framework, but focuses on mediating effects. Exam-
ples like these are numerous, giving researchers the freedom to contextualize the gen-
eral thoughts of SCCT and explore new relationships among the components.

I follow this procedure and handling of prior research by using the general as-
sumptions and thoughts of SCCT as a base. Also, I focus on one point in time, namely
the early adulthood of individuals, when individuals are just at the verge of making their
career choice and on core components that may reveal gender-differences. Hence, the
model is supposed to be a snapshot of a career choice of young adolescents and espe-
cially that of women when making a career choice regarding the ICT-industry. It is not
the aim to analyze how the entire career choice develops, but which components indi-
viduals consider when making their career choice. Also, I follow prior research by de-
riving and exploring (new) relationships among the core components that may not be
constituted in the original framework of SCCT, but are drawn on relevant literature and
empirical research regarding career choices.

In the development of my theoretical model I follow the structure given by
Whetten (1989), who states that four questions need to be addressed for complete theory
and model development. First, I will address the question “what?” and with that I will
introduce and define the core components. Further, I will place them in the theoretical
considerations of SCCT, which means that I will classify the derived component in
terms of Bandura’s (1986) three dimensions (person, environment and overt behavior)
and the two main factors by Lent et al. (1994) (person factors and context factors). Sec-
ondly, I will address the question “how?” and will display the link to the other core
components in the model in order to explain how the core components interrelate. This
aims at verbalizing the arrows in the theoretical models and formulating adequate prop-
ositions. Thirdly, I will address the question “why?”. In the context of this paper, this
means to address the question why it is relevant to consider the particular component or
better to assess the gendered pattern of the core component. If the component underlies
a gendered pattern, it should be subject of our considerations and included in the model.
In my conclusion section I will address the fourth question “why research conducted has

important implications for the link between theory development and empirical research”
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(Whetten, 1989: 491) regarding the entire model and not for all components individual-
ly.

THEORETICAL MODEL

With the development of the theoretical model I am, by my current state of
knowledge, the first to make the attempt of developing a theoretical model focusing on
career choices of women regarding the ICT-industry and explicitly embedding it into
the two entangled frameworks of SCCT, namely Bandura’s (1986) three dimensions
and the two main factors by Lent et al. (1994). Moreover, I include a novel concept to
SCCT, namely career salience, that has not been considered, yet. The theoretical model
consists of five core components, which are career aspirations, career salience, the hin-
drance-factor, career-related barriers and career-related support systems that have direct

or indirect influence on the career choice of individuals (see Figure 1).

Figure 1: Core components of career choice
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Career choice

The career choice can be understood as a decision in favor of or against the ICT-
industry at all levels of the industry beginning at entry-level jobs to positions at the top
management. At the end of making the career choice it is the goal that the individual
takes a decision regarding his/ her career, which may result in being a part of the ICT-
industry or in a decision against the ICT-industry. Hence, regarding Lent et al.’s (1994)
categories of person factors (self-efficacy beliefs, goals, and outcome expectations) the
career choice of an individual addresses the category goals. Regarding Bandura’s
(1986) dimensions the career choice can be put into the behavior dimension. The choice
that an individual makes regarding the ICT-industry is visible for others in terms of the
individual being a part of the ICT-industry or not. Hence, it is not to be put in the person
dimension as the visibility of actions is the main characteristic that distinguishes the
behavior dimension from the person dimension. Also, it does not belong to the envi-
ronment dimension as the career choice itself is not a part of external factors regarding
the surrounding of the individual. However, the career choice is influenced by various

components that [ will derive in the following.

Career aspirations

What?- The definition of career aspirations and their placement in SCCT. Ca-
reer aspirations are defined as “information about an individual’s interests and hopes,
unfettered by reality” (Hellenga, Aber, & Rhodes, 2002: 200). Considering Lent et al.’s
(1994) person factors career aspirations can be classified as outcome expectations. Out-
come expectations address the question of the consequences that follow from the overt
behavior of individuals, namely their career choices. They address the career-related
outcome expectations of an individual unaffected by the real circumstances. One could
also say that career aspirations define our dream career. The fulfilment of those career-
related dreams and hopes describe the ultimate and most positive outcome expectation
that an individual could think of and therefore describe the most positive form of out-
come expectations. Career aspirations could comprise of the wish to become an expert
in the aspired vocational field, to turn ones hobby into a job, to do something that one is

highly interested in, to hold a managerial position in the aspired industry, etc. (O'Brien
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& Fassinger, 1993). Regarding Bandura’s dimensions career aspirations can be placed
into the person dimension rather than into the behavior and environment dimension as
they are about an individual’s personal career-related dreams and visions that are devel-

oped in a cognitive process of the individual.

How?- The interrelatedness of career aspirations and other core components.
Addressing the question “how”, studies have shown that high positive outcome expecta-
tions have a positive influence on career choices as they set high expectations regarding
the career and influence the individual to behave in a particular way in order to fulfill
those expectations (Croll, 2008; Elder, 1999; Mello, 2008; Schoon, Martin, & Ross,
2007; Schoon & Parsons, 2002). As stated above career aspirations describe a very
strong and positive form of outcome expectations and therefore will have a strong influ-
ence on the career choice. Studies depict that there is a positive link between young
peoples’ career aspirations and their career attainment in adulthood (Clausen, 1995;
Croll, 2008; Elder, 1999; Mello, 2008; Schoon, et al., 2007; Schoon & Parsons, 2002).
For example, Schoon and Parsons (2002) show that people with high career aspirations

are more likely to enter a (managerial) career than their less ambitious peers.

Proposition 1a. Career aspirations have a positive influence on the career choice

of individuals.

Why? — The gendered pattern of career aspirations. Research suggests that
women tend to have lower levels of career aspirations than men (e.g., Fels, 2004; Mau,
2003; Reis, 1991, van Vianen & Fischer, 2002; van Vianen & Keizer, 1996). Leung,
Conoley, and Scheel (1994) surveyed female and male high school juniors that showed
nearly the same academic qualifications. They found that female students in their sam-
ple were more likely than male students to pursue a bachelor’s or master’s degree,
whereas they were less likely to consider a doctoral or professional degree.

Mendez and Crawford (2002) also show that women in their study were more
flexible regarding their career aspirations and aspired a greater number of different ca-
reers; male students aspired careers that were aligned to higher education levels and
more prestigious job positions. Research traces reasons for gender differences back to
the fact that women reveal lower levels of competitiveness in working environments

(e.g., Dreber, von Essen, & Ranehill, 2009; Gneezy, Niederle, & Rustichini, 2003;
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Gneezy & Rustichini 2004; Hakim, 2006; Niederle & Vesterlund, 2007). Additionally,
women seem to value prestigious positions in the labor market less than men (Mendez
& Crawford, 2002). This may be because women often prefer job flexibility and lesser
time demands of an occupation (Frome, Alfeld, Eccles, & Barber, 2006), which are
more often found in lower level positions. Therefore, research suggests that this leads to
the fact that women choose vocations and vocational positions that do not fully utilize
their intellectual and work-related potential (Arnold, 1993; Mendez & Crawford, 2002;
O'Brien, Friedman, Tipton, & Linn, 2000).

Proposition 1b. Women are assumed to have lower career aspirations than men.

Career salience

What?- The definition of career salience and its placement in SCCT. The no-
tion of career salience was firstly conceptualized and operationalized by Greenhaus
(1971). In his study he investigates the “role of career salience in occupational choice”
(Greenhaus, 1971: 210). Career salience is defined as the perceived importance of work
and commitment towards a career in one’s total life (Greenhaus, 1971) and describes the
“value an individual places on work-related pursuits” (Raiff, 2004: 24). Statements like
“I would move to another part of my country if it would help advance my career”
(Greenhaus, 1971 cited in Diemer & Blustein, 2007: 28) measure the value an individu-
al puts on career-related endeavors.

To the best of my knowledge, career salience has not been considered in the the-
oretical framework of the SCCT, yet. I include the concept of career salience and make
an attempt of embedding this concept into the considerations of SCCT as studies have
shown a significant impact of career salience on career choices and gender differences
(see below). Considering Bandura’s three dimensions I place the notion of career sali-
ence in the person dimension arguing that career salience is built upon personal attitudes
towards career and the value it has in comparison to free-time, family matters, etc. and
therefore, very clearly is not an aspect that stems from the environment. It also does not
belong to the behavior dimension as career salience is a cognitive process that guides
the behavior of an individual, but is not visible for others. Regarding Lent et al.’s (1994)

factors it is hardly possible to fit career salience in one of the categories. The closest
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would be to place career salience in outcome expectations as they describe an evaluation
of career-related expected outcomes. Still, this does not perfectly fit as career salience
does not exactly constitute a form of outcome expectations like career aspirations do,
but describes their assessment. Considering the theoretical relevance of career salience
on the one hand and the difficulty of placing it into the factors of Lent et al. (1994) on
the other hand, just undermines the fact that career salience is a novel aspect to SCCT

that needs to have its own place in the person dimension (see Figure 1).

How?- The interrelatedness of career salience and other core components.
Addressing the question “how?”, studies have depicted that individuals that feel more
committed and value their career highly, are more likely to persist in that career path
and to pursue their goals (Allen & Ortlepp, 2002; Hock & DeMeis, 1990; Moya, Expos-
ito, & Ruiz, 2000). For example, Weiss (1999) reveals in her study that teachers who
value their careers strongly are more likely to retain in that field in contrast to teachers
who do not value their careers in the same way. Mathieu (1992) shows in his study with
undergraduate students that higher values of career-orientation have a positive influence
on goal attainment. Hence, the assumption is that the more an individual values his/ her

career, the likelier it is that he/ she will decide in favor of the ICT-industry.

Proposition 2a. Career salience has a positive influence on the career choice of

individuals.

Why? — The gendered pattern of career salience. Studies depict that there are
gender-specific differences regarding the career salience of individuals (Gerstein,
Lichtman, & Barokas, 1988; Gilbert, 1993; Leung et al., 1994; Pfost & Fiore, 1990).
Women are assumed to have lower values of career salience than men (Gerstein et al.,
1988; Gilbert, 1993; Leung et al., 1994; Mednick & Thomas, 1993; Moya et al., 2000;
Pfost & Fiore, 1990). Moya et al. (2000) find career salience to relate to the degree of
occupational satisfaction or having a partner with higher academic achievements. They
also show that the parental status of women has an influence on the value individuals
put on their career, with mothers revealing lower career salience than women without
children. None of these factors showed and influence on the career salience of men

(Moya et al., 2000). Also, Chi-Ching (1995) depicts in his study that men reveal higher
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values of career-orientation compared to their commitment to their family roles than
women.

Reasons for a gendered pattern of career salience are often seen in the observa-
tion that women seem to place greater value on jobs that help them to fit family with
career plans (e.g., see Eccles, 2007; Frome et al., 2006). Research suggests that women
try to balance career and family plans and that they are more willing to alter their career
plans according to their family responsibilities, future children or the plans of their part-
ners (Mark & Houston, 2002; O’Brien et al., 2000).

However, in the above mentioned studies the question of causality remains un-
answered, leaving open the direction of influence of career salience and family com-
mitment. For example, it might be that women display lower values of career salience
because they are due to traditional gender roles, etc. often in charge of family duties, or
it might be that women generally reveal lower values of career salience than men and
therefore seek for balance by taking over family responsibilities. While this shall not be
in focus of this article, it supports the fact that further research on the aspect of career
salience is needed. However, based on the above considerations I derive the following

proposition:

Proposition 2b. Women are assumed to have lower values of career salience

than men.

Perception of career-related barriers

What?- The definition of the perception of career-related barriers and its
placement in SCCT. The perception of barriers is one of the most dominant and often
considered constructs in order to analyze the under-representation of certain vocational
groups in the labor market (Swanson, Daniels, & Tokar, 1996; Swanson & Woitke,
1997). Barriers are seen as a “mechanism for explaining the often noted gaps between
[women’s] abilities and their achievements” (Lent et al., 2000: 38f.). When placing the
perception of career-related barriers into SCCT one might discuss whether career-
related barriers should belong to person or context factors as the perception of a career-
related barrier is a personal assessment that can vary among all individuals. However,

Lent et al. (2000) classify them as negative context factors that stem from the external
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environment of the individual. Following this line of thought, I place the concept of
career-related barriers in the environment dimension of Bandura’s (1986) three dimen-
sions. However, I will address the aspect of differences in the assessment of career-
related barriers as a threat for each individual in a separate section (see hindrance-

factor).

How?- The interrelatedness of the perception of career-related barriers and
other core components. Addressing the question of how career-related barriers interre-
late with other components of the theoretical model, I propose that there is a negative
link between the perception of career-related barriers and career salience. Studies depict
that individuals tend to value their career lesser if they perceive career-related barriers
that hinder their career attainment (Leal-Muniz & Constantine, 2005). This may lower
the salience of ones’ career-related plans and visions and lead an individual to another
career path in which he/ she may not perceive such career-related barriers. This could
result in a decrease of career salience regarding the originally pursued career path and
therewith a drop-out or change of careers. Another alternative would be that if an indi-
vidual feels that he/ she will not be able to succeed in that career path due to career-
related barriers he/ she may stay in that career path, but redefine his/ her priorities. For
example, an individual may view his/ her vocation as one of those necessary evils which
is “not worth the effort” (Greenhaus, 1971 cited in Diemer & Blustein, 2007: 30) and
therefore put more value on family matters and free-time instead of vocational interests.
As a consequence, this scenario also results in a lower career salience of the individual

due to the perception of career-related barriers.

Proposition 3a. Career-related barriers have a negative influence on career sali-

ence of individuals.

Why? — The gendered pattern of the perception of career-related barriers. In
this paper I distinguish two types of career-related barriers. First are career-related bar-
riers regarding gender (Hackett & Lonborg, 1993; Quimby & DeSantis 2006; Russell &
Rush, 1987; Swanson & Tokar, 1991a; Swanson & Tokar, 1991b). Swanson et al.
(1996) and Swanson and Tokar (1991b) suggest that gender-specific career-related bar-
riers can be existent in all stages e.g., when choosing a career, in the attempt to find a

job, when performing the job, or in the attempt to balance the job with other aspects of
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life. These categories should be considered in order to analyze and explain the often
noted gap between women’s educational skills and vocational achievements (Swanson
& Tokar, 1991b). Considerable amount of research has found evidence for the percep-
tion of career-related barriers in these stages. For example, women may realize that
there are very few female representatives in the ICT-industry which could affect their
career advancement due to a missing role model, societal sex role stereotypes, or gender
discrimination (Albert & Luzzo, 1999; O’Leary, 1974). Moreover, Luzzo et al. (2001)
analyzed that women perceived significantly more barriers when finding a job regarding
the perception of discriminatory hiring practices than male students. To sum up, gender-
specific career-related barriers have been depicted to play a major role regarding the
career choices, especially that of women.

The second category addresses industry-specific career-related barriers, precise-
ly ICT-specific barriers. The assumption is that there are distinct characteristics of the
ICT-industry that create barriers for individuals and especially for women who pursue a
career in the ICT-industry. ICT-companies want their employees to upgrade their skills
constantly in order to keep the company competitive and innovative. In this regard, es-
pecially women who are confronted with a career-break due to child-birth and rearing,
face great difficulties in constantly upgrading their ICT-specific skills and therefore also
a re-entry to the industry (Shanker, 2008). Moreover, Wajcman and Le (2007) find that
female employees in the Vietnamese ICT-industry are mostly in low-level jobs that af-
ford fewer skills whereas male employees concentrate in the high-end jobs. This obser-
vation is closely related to the ‘glass ceiling effect’. Arfken, Bellar, and Helms (2004)
state that “glass ceilings in organizations and often glass walls restrict women to certain
fields and positions” (Arfken et al., 2004: 180). The majority of women are employed in
the lower part of the career-ladder which leads to a feminization of certain vocational
fields and managerial positions remain male-dominated (Kelker, Shrestha, & Veena,
2002). Due to this fact and lack of role models, women may not have future career vi-
sions regarding an ICT-related vocation and hence, do not opt for a career in the ICT-
industry.

Another factor that characterizes the ICT-industry is the tradition of ‘informal
networks’ (Upadhya, 2006), which seems to create an obstacle for female employees.

Since women most of the times carry the lion’s share of family and housekeeping duties
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along with their jobs, they are often not able to take part in networking activities with
their male-dominated vocational groups after office hours (Shanker, 2008). This puts

them at disadvantages regarding career attainment and promotions.

Proposition 3b. Women who pursue a career in the ICT-industry perceive higher

career-related barriers than men.

Hindrance-Factor

What?- Definition of the hindrance-factor and its placement in SCCT. Swan-
son et al. (1996) suggest that career-related barriers will be assessed in a two-step pro-
cess. In the first step the individual addresses the question how likely the barrier is to
occur. If the individual concludes that the barrier is likely to occur, then he/ she will
assess his/ her own abilities to deal with the barrier and ask himself/ herself how likely
it is that he/ she will overcome the barrier or how much he/ she will be hindered by the
barrier. Therefore, researchers suggest that the notions of the likelihood to perceive a
barrier and the hindrance by a barrier should be disentangled (Swanson & Daniels,
1994; Swanson et al., 1996, Swanson & Woitke, 1997). For example, an individual may
be aware of the ICT-specific barrier of the constant implementation of new technologies
and upgrading skills and at the same time assess his/ her learning abilities as very high.
Hence, the individual will feel that he/ she will be able to overcome the barrier much
easier than an individual that assesses his/ her learning abilities as very low. This indi-
vidual will perceive the barrier as much higher and may feel that he/ she is not able to
overcome the hurdle with his/ her own abilities. I term the notion that does not particu-
larly address the perception of career-related barriers, but the way of coping with them,
the hindrance-factor.

The hindrance-factor is based on the considerations of the self-efficacy beliefs in
the context of SCCT, which I have contextualized to the ability of coping with career-
related barriers in the ICT-industry based on the assessment of ones’ own skills. Re-
garding Bandura’s (1986) dimensions I place the hindrance-factor in the person dimen-
sion arguing that it is about a personal assessment of one’s coping-efficacy regarding
particular career-related barriers. This assessment is comprised of a cognitive process

that is based on former experiences of the individual with similar situations, successes
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or failures and specific knowledge that an individual has about himself/ herself and
therefore is clearly not an aspect of the environment dimension. Also, I do not place it
in the behavior dimension as the assessment of the abilities is not visible for others,
though the result of the assessment might be visible in a particular behavior e.g., an in-
dividual might assess his/ her abilities to constantly learn new skills as poor, based on
his/ her performance at college where he/ she may not have done well and has had diffi-
culties in passing the exams. Then the individual might decide not to join the ICT-
industry; so the result of the assessment will be visible for others, but not the process

and the factors of the assessment themselves.

How?- The interrelatedness of the hindrance-factor and other core compo-
nents. Addressing the question “how?”, the assumption is that if people feel that they
are able to cope with the perceived career-related barriers this will lessen the negative
influence of barriers on career salience as they perceive the career-related barriers which
have a negative effect on their career salience and at the same time find a way to deal
with them. The relationship will increase if people assess their abilities as insufficient to
cope with the perceived career-related barriers (Byars-Winston & Fouad, 2008; Perrone,

Civiletto, Webb, & Fitch, 2004).

Proposition 4a. The higher the hindrance factor the stronger the negative impact

of perceived career-related barriers on the career salience.

Why? — The gendered pattern of the hindrance-factor. Studies have observed
that there is a gender-specific difference between perceiving a career-related barrier and
being hindered by a barrier. In various studies (Byars, 1997; Kelly, 2010; O’Leary,
1974; Smith 2004) the perception of barriers among male and female college students
has been analyzed. The studies reveal that male and female students assess certain fac-
tors, such as marriage or planning a family as career-related barriers, but only the mi-
nority of the male students feels that their career progress could be hindered by it;
whereas the majority of the asked female students feel that a marriage would negatively
affect their career choice and progress. Furthermore, women show a basic willingness to
adjust their vocational behavior in order to cope with such factors. The suggestion is

that certain factors are perceived as career-related barriers by both sexes in the same
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way, but that they differently feel hindered by them which has diverse impacts on the

vocational choices of females and males.

Proposition 4b. Women are assumed to have a higher hindrance factor than

men.

Perception of career-related support systems

What?- The definition of the perception of career-related support systems and
its placement in SCCT. Since career-related barriers were identified as a major reason
for the under-representation of women in certain industries and especially in the ICT-
industry, most studies have put their focus on the understanding of career-related barri-
ers and their influence on career choices. As studies indicate that individuals mention
the perception of career-related barriers and support systems regarding their career
choices, it is necessary to also consider the complement of barriers, which is the influ-
ence of support systems (Lent et al., 2002). Supports or support systems are conceived
“as environmental variables that can facilitate the formation and pursuit of individuals'
career choices” (Lent et al., 2000: 42).

Analogous to career-related barriers, career-related support systems are placed in
Bandura’s (1986) environment dimension and belong to facilitating context factors de-
fined by Lent et al. (1994) as they address supportive external factors that stem from

social and vocational surrounding of the individual.

How?- The interrelatedness of the perception of career-related support systems
and other core components. Addressing the question “how?” I argue that the perception
of career-related support systems will have a positive influence on career salience as
well, as the value of the career will rise if individuals feel that they are able to achieve
their career visions with the help of adequate support systems. For example, Scandura
and Lankau (1997) have shown that the career-orientation has increased when individu-
als felt supported by their employers. These results have been supported by various oth-
er research works (Casper, Harris, Taylor-Bianco, & Wayne, 2011; Eisenberger, Fasolo,
& Davis-LaMastro, 1990). Further, Butts, Casper, and Yang (2013) reveal that the
availability rather than the use of support systems was positively related to career-

orientation of individuals.
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Proposition 5a. The perception of support systems has a positive influence on

career salience of individuals.

Why?— The gendered pattern of the perception of career-related support sys-
tems. In this paper I distinguish three support systems: social, organizational and gov-

ernmental support systems.
a) Social Support Systems

Social supports describe supportive actions that stem from the social environ-
ment of an individual (Lent et al., 2001; Lent, Singley, Sheu, Schmidt, & Schmidt,
2007). Perceived parental support was found to relate to the educational plans and ca-
reer expectations of high school students (Adya & Kaiser, 2005; Byars-Winston &
Fouad, 2008; Ferry, Fouad, & Smith, 2000; Flores & O’Brien, 2002; McWhirter,
Torres, & Rasheed, 1998). Studies also reveal that support by faculty staff and teachers
have a positive impact (Hackett, Betz, Casas & Rocha-Singh, 1992; Seymour & Hewitt,
1997). Moreover, Bank, Slavings, and Biddle (1990) show that support by parents and
peers have a positive influence on students’ decision to stay in a particular field. Hence,
encouragement, involvement, approval and recognition by the social environment are

necessary to consider regarding the career choice of individuals.
b) Organizational Support Systems

Organizational support systems describe supportive measures by companies in
order to attract more women to the ICT-industry and to support female employees who
are already part of the workforce in the ICT-industry. The usual argument regarding
organizational support systems is that many more women would opt for the ICT-
industry, if employers adopted family-friendly work arrangements and offered benefits
for employees such as parental leave, part-time working and so forth (OECD, 2001).
For example, it has been shown that organizational support in terms of flexible work
hours increased the career-orientation of female employees (Scandura & Lankau, 1997).
Also, home working possibilities have become a popular instrument to show the under-

standing of women’s needs (Hill, Ferris, & Martinson, 2003). Furthermore, companies
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try to address the problem of upgrading skills by offering courses for skill enhancement

such as morning reading circles, etc.

¢) Governmental Support Systems

In order to build a gender inclusive culture in a country, governments generally
pass laws on education, safety and protection of women. For example in 1995, the Gov-
ernment of India passed an amendment to the Factories Act, allowing women to work
night-shifts and mandating employers to provide adequate safeguards at the workplace
and for commuting. Moreover, laws on education provide infrastructure for access to
the ICT-based education and form the interest toward ICT-related vocations.

The assumption is that women perceive higher existent support systems regard-
ing the ICT-industry than men. On the one hand, this might be because support systems
mainly address women as target groups. On the other hand, this may also be because
women perceive career-related barriers higher than men as well (Byars-Winston &
Fouad, 2008; Luzzo & Hutcheson, 1996), and therefore are more sensitive towards the
perception of career-related supports as they may actively look out for them. This is
supported by the fact that women articulate a lower perception of barriers with the ex-

istence of support systems (Kelly, 2010).

Proposition 5b. Women who pursue a career in the ICT-industry perceive higher ca-

reer-related support systems than men.

CONCLUSION

As established above Whetten (1989) suggests answering four questions to make
a theoretical contribution, of which I have addressed three for each core component in
the previous section. In the following I will address the last question, which is “why
research conducted has important implications for the link between theory development
and empirical research” (Whetten, 1989: 491).

It was the aim of this paper to develop a testable model that portrays the core

components of the career choice regarding females in the ICT-industry based on the
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theoretical framework of SCCT. Therefore, I have focused on particular core compo-
nents of career choice that are assumed to display a gendered pattern, and I have re-
vealed the influential relationships among the core components. Also, I have enhanced
existing theory by including and anchoring the concept of career salience in the theoret-
ical considerations of SCCT. This was to get a more holistic picture of how strongly
females value their career and how this affects their career choices.

I state that the value for empirical research lies in a testable model of career
choice regarding women in the ICT-industry that has a deep rooted theoretical founda-
tion and includes all main aspects of SCCT. Moreover, the advantage of this model lies
in its empirical manageability. It reduces the complexity of the original framework by
concentrating on one point in time, namely the moment of career choice making at early
adulthood instead of considering the entire process of the development of a career
choice beginning in early childhood. Further, the developed model excludes feedback
effects, which allows researchers to transfer the model into an empirical research set-
ting. With that the model contributes to research by simplifying the complex nature of
the framework given by Lent et al. (1994) and at the same time considering main indi-
vidual-level and contextual-level core components of career choices regarding the ICT-
industry.

This will serve as a substantial basis for further research to start their empirical
studies from. Empirical insights into this theoretical model will help to better under-
stand the career choices and to derive appropriate implications in order to encounter the
under-representation of women in the ICT-industry. Moreover, empirical research could
also elaborate on the role of career-related barriers and career-related support systems.
One might ask, whether the perception of career-related barriers and the perception of
career-related support systems are two sides of the same medal (Lent et al., 2000). If so,
does this mean it would be sufficient to eradicate the career-related barriers? And how
do career-related barriers and career-related support systems interrelate? Betz (1989)
argues that the perception of career-related barriers and the perception of support sys-
tems are two unique constructs and that the perception of career-related support systems
cannot be understood as the absence of career-related barriers. More likely, career-
related support systems are active efforts by the social environment, organizations and

governments to facilitate the career choice of an individual. Contrary to that, other stud-
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ies indicate that the perception of career-related support systems and the perception of
career-related barriers are two ends of a continuum e.g., they reveal that participants
reported the existence of social supports as facilitating, whereas non-existent social
supports were not reported as career-related barriers, but negative social supports were
reported as hindering (Lent et al., 1998, cited in Lent et al., 2000). However, further
research is needed to clear the interrelation between career-related support systems and
career-related barriers.

Also, continuative research on existing organizational support systems that com-
panies have already implemented would help to analyze the effectiveness and need of
support systems and would help us to understand which implemented measures do af-
fect women’s career choices and which are ‘all kippers and curtains’.

Furthermore, this theoretical model is not only applicable to the ICT-industry,
but to industries in general that are confronted with the under-representation of women.
This is because some of the core components are not necessarily ICT-specific, but rather
individual-specific and can be analyzed regardless of the examined industry (such as
career aspirations or career salience), whereas other components need to be contextual-
ized and adapted to the examined situation and context, such as industry-specific barri-
ers. I state that it might be necessary to refine certain components or add some aspects
according to the context in which they are considered. For example, it might be interest-
ing to include the value of interest or abilities regarding the considered field of interest.
While Bandura (1993) puts lesser value on interest as a determinant for career choices
(Bandura, 1993, cited in Lent et al., 1994: 108) there are others who have identified
significant influences of interest and abilities on choices and self-efficacy beliefs (e.g.,
see Rottinghaus, Larson, & Borgen, 2003). However, future research will have to elabo-
rate on these relationships.

Moreover, it will be interesting to elaborate on the explanation power of the dis-
tinct core components. It is very likely that some of the core components will have
greater influence on the career choice than others; or that the explanation power of core
components differs along cultures and different settings.

To conclude, this theoretical model offers a theoretical fundament to elaborate
on the identified core components of career choices and to adjust it to particular re-

search contexts.
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APPENDIX

The career choice model by Lent, Brown, & Hackett 1994
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Why do Indian women choose a career in ICT? And why don’t they stay?

Core components of career choices in ICT-industry - A qualitative study

Working Paper

Carola Jungwirth and Nobina Roy

ABSTRACT

Like other industries of information and communication technology (ICT-
industry) around the globe the fast growing Indian ICT-industry is struggling with a
shortage of skilled labor. Unlike other ICT-industries the Indian ICT-industry is suc-
cessful in persuading female students from choosing a career in ICT and achieving gen-
der parity at the entry level. However, after six to twelve years women quit and the gen-
der ratio becomes similar to other ICT-industries, namely a workforce of approximately
90 percent males and 10 percent females. While gender parity at the entry level seems to
be ensured through several policies undertaken by the Indian government and the ICT-
industry, the high attrition rate seems to be based on traditional role expectations. Ana-
lyzing this phenomenon we are particularly interested in understanding why so many
women decide for a career in ICT, which contradicts the prevailing approach to explain
why so many women decide against a career in ICT. Using the theoretical foundation of
Social Cognitive Career Theory we conducted interviews with 35 experts from the Indi-
an ICT-industry, universities (professors and students) and the government to identify
core components of career choices in the Indian ICT-industry. Our results suggest that
the good image and earnings opportunities are major drivers to attract women, but mis-
lead them with regard to family-unfriendly working conditions within the Indian ICT-

industry.

Keywords: ICT-industry, India, career choices, gender, contextual career-

related barriers & supports
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Why do Indian women choose a career in ICT? And why don’t they stay?

Core components of career choices in ICT-industry - A qualitative study

INTRODUCTION

Like other industries of information and communication technology (ICT-
industry) around the globe the fast growing Indian ICT-industry is struggling with a
shortage of skilled labor, but unlike other ICT-industries the Indian ICT-industry is suc-
cessful in persuading female students from choosing a career in ICT. The growth of the
Indian ICT-industry has influenced women’s employment (Rothboeck, Vijayabaskar, &
Gayathri, 2001) and weakened patriarchal systems (Kelkar, Shrestha, & Veena, 2002).
Therefore, the Indian ICT-industry is considered to be a gender-neutral work-
environment (Shanker, 2008). Achieving gender parity at the entry level of the ICT-
industry (Ramalingam, 2012) has enabled India to become an exemplary country deal-
ing with the ,,women in STEM* (science, technology, engineering, mathematics) issue.
However, even in India women quit after six to twelve years and the gender ratio be-
comes similar to other ICT-industries, namely a workforce of approximately 90 percent
males and 10 percent females (Lannon, 2013; Nasscom-Mercer, 2009).

Analyzing this phenomenon we are particularly interested in understanding why
so many women decide for a career in ICT contradicting the prevailing approach, which
explains why so many women decide against a career in ICT (e.g., Orser, Riding, &
Stanley, 2012). Our research questions are: Why do Indian women choose a career in
ICT? And why don’t they stay? Using the theoretical foundation of Social Cognitive
Career Theory (SCCT; Lent, Brown, & Hackett, 1994) we aim at identifying core com-
ponents of women’s career choices in Indian ICT-industry. Therefore, we conducted
interviews with 35 experts from the Indian ICT-industry, universities and the govern-
ment asking them to assess the career choices of women with regard to working condi-
tions within the ICT-industry. Our results suggest that the good image and earnings op-
portunities are major drivers to attract women, but also mislead them with regard to
family-unfriendly working conditions within the Indian ICT-industry.

Concerning the contents, we contribute to the “women in STEM” discussion, as

we are able to show an influence of image campaigns and support measures on career
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choices of women. Concerning the theory, we deduce the core components of career
choices in ICT-industry from the more general SCCT (Lent et al., 1994) and present an
approach to explain career choices of women in ICT. In contrast to prior research, we
give equal weightage to all components instead of focusing on career-related barriers.
Before presenting the remainder of the paper we briefly outline the history of the
Indian ICT-industry, which plays a prominent role in transforming the country into one
of the world’s fastest-growing economies: The starting point for the Indian ICT-industry
was towards the end of the 1950ties, when English was proclaimed as the official lan-
guage (King, 1999). At the beginning of the 1960ties the Indian government invested
huge amounts into education and founded seven elite universities — five Indian Institutes
of Technology (IITs) and two Indian Institutes of Managements (IIMs) (Bhatnagar,
2006). The strong focus on technology is obvious. In 1968 TATA Consultancy Services
were founded and started to provide the Indian government and industry with state of
the art ICT-solutions. The shortage of skilled labor in the US led to the phenomenon of
,body shopping* in the 1970ties (Arora, 2008), when Indian ICT-professionals moved
to the US and returned to the Indian ICT-industry with a highly sophisticated level of
experience. In 1988 the Nasscom (National Association of Software and Services Com-
panies) was founded, which has the objective ,,to build a growth led by sustainable
technology and business services sector in the country* (Nasscom, 2013). As an influen-
tial lobby organization the Nasscom bundles Indian’s ICT-activities and is crucial for all
image building activities within and outside the country. Campaigns like “IT’s a wom-
en’s world” (Ramalingam, 2012) or the perception of ICT as “the” entry to a top-level
career result from Nasscom’s marketing activities (Bhatnagar, 2006; Nasscom, 2013;
Nasscom-Mercer, 2009). Economic liberalization in the 1990s and first decade of the
21st century allowed strong entrepreneurial activities supporting the growth of the ICT-
industry. Indian entrepreneurs returned from the US and started businesses in India,
where an active cluster building policy led to ICT-agglomerations like Bangalore, Hy-
derabad, Chennai, National Capital Region, Pune, etc. (Balatchandirane, 2007). While
the Indian ICT-industry accounted for 1,2 percent of the GDP in 1998/99, it accounts
for 8 percent in 2012/13, which is comparable with the US (7,1 percent) or Germany
(8,3 percent). This huge growth of the Indian ICT-industry explains its struggle with a

shortage of skilled labor and its strong need and increased effort to attract women to the
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ICT-industry. This effort also yields from the fact that men change their jobs more fre-
quently compared to women, whereas women tend to stay for a longer period of time
and therefore create a persistent asset for the company (Cech, Rubineau, Silbey, & Ser-
on, 2011; Chung, 2002; Marsden, Kalleberg, & Cook, 1993; Scandura & Lankau,
1997). This is why companies are willing to recruit a high share of women at the entry
level (50% to 60%) and are looking for measures against the high drop out rates.

In the remainder of this paper we introduce some literature on ,,women in
STEM* fields, which includes barriers as well as supports, but rather focuses on barri-
ers. Based thereon, we deduce core components of career choices in ICT-industry. We
depart from the more general SCCT (Lent et al., 1994), which we specify and refine
using data from the expert interviews. The procedure of data collection and qualitative
methods for data analysis are presented and in the subsequent sections we report our

results and derive implications for future research.

LITERATURE REVIEW

Accumulated literature on women in STEM-fields focuses on contextual career-
related factors as rationales (e.g., Deemer, Thoman, Chase, & Smith, 2014; Lindley,
2005; Swanson & Woitke, 1997). Such factors “comprise the real and perceived oppor-
tunity structure within which career plans are devised and implemented” (Lent et al.,
1994: 107). In the following, previous research that focused on contextual career-related
factors, which comprise barriers as well as supports, and their effects on career choices
are being discussed.

Evidence from previous research implies that career-related barriers hold an im-
portant role in the career choice, particularly related to vocational behavior of men and
women (Swanson & Tokar, 1991; Swanson & Woitke, 1997). Talmud and Izraeli
(1999) suggest classifying career-related barriers into individual-level and institutional-
level barriers. This classification assists to systemize several paradigms that may influ-
ence women’s vocational behavior in the technology sector. We apply this classification
on paradigms related to the ICT-sector, assuming that the ICT-sector constitutes a sub-

group of the technology sector and considerations are transferable.

60



ARTICLE 2

Individual-level barriers: Talmud and Izraeli (1999) define individual-level
barriers as “variables that are associated with gender, but are not an inherent aspect of
gender” (Talmud & Izraeli, 1999: 461). These barriers are based on self-efficacy beliefs,
lack of role models, socialization processes and differences in time allocation among
men and women.

For example, considerable empirical research has analyzed gender differences in
self-efficacy beliefs regarding STEM-related skills and their influence on considerations
of STEM-related careers (Correll, 2001; Lent, Brown, Schmidt, Brenner, Lyons, &
Treistman, 2003; Lent et al., 2005; Post-Kammer & Smith, 1985). Men report higher
self-efficacy beliefs regarding their math- and science-related skills than women, which
leads to differences in self-confidence. Also, the majority of women are employed in the
lower part of the career-ladder, which leads to a feminization of certain vocational
fields, whereas managerial positions remain male-dominated (Kelkar & Nathan, 2002).
Due to the lack of role models in managerial positions, women often do not have future
career visions regarding an ICT-related vocation and hence, do not opt for a career in
the ICT-industry. Moreover, gender differences are also evidenced in expectations re-
garding career development and time allocation towards household and paid work due
to traditional gender roles and socialization processes (Moya, Exposito, & Ruiz, 2000).
Compared to men, women are not expected to invest the same amount of time into paid
work as into household. Studies depict that women who work full-time feel double-
burdened as they are additionally and solely in charge of household work (Blau, Ferber,
& Winkler, 2010). This also helps to understand why women perceive higher barriers
regarding work-life-balance than men (Swanson & Tokar, 1991).

In sum, women in ICT-sector are more likely to experience individual-level bar-
riers than men.

Institutional-level barriers: Institutional-level barriers are variables that are in-
herent in “organizational culture: procedures, informal rules of behavior, incentives and
organizational priorities” (Orser et al., 2012: 77; Carrillo & Gromb, 2006). The predic-
tion is that organizations are not gender neutral and that above mentioned aspects per-
meate gender differences. As ICT-companies are mainly located in clusters these differ-
ences also spread across the sector and lead to sector-wide gender differences (Orser et

al., 2012). For example, empirical evidence suggests that the dynamic and high speed of
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innovations in ICT-sector as well as the necessity of mobility and flexibility create a
barrier. As ICT-related businesses regularly implement new technologies (Taganas &
Kaul, 2006), employees are required to constantly upgrade their skills and learn new
technologies. Particularly women who have to take career-breaks due to child-birth and
rearing, face difficulties to comply with these requirements as they are not able to invest
the afforded amount of time which sets off their bargaining power regarding promotions
and deters a re-entry to the industry (Shanker, 2008). Even the necessity of traveling and
working during odd times results in a preference for unmarried women and men in re-
cruitments as they are rarely bound to family duties (Bhattacharyya & Nath, 2011).
Gender differences have also been evidenced in different accesses to informal networks
and mentorships. Work culture in the ICT-industry is embossed by interpersonal rela-
tionships, team spirit and project work rather than by a bureaucratic work environment
(Upadhya, 2006). As mostly women are in charge of family and housekeeping duties,
they are unable to take part in networking activities after-office hours with their male-
dominated social groups (Shanker, 2008). This puts women at disadvantages when it
comes to personal appraisal and promotions.

In sum, accumulated research has shown that there are gender differences re-
garding distinct characteristics of the ICT-sector and that women are more likely to per-
ceive institutional-level barriers than men.

Contextual supports: Empirical evidence from previous research implies that
not only barriers, but also supports hold an important role in the career choice process
(Corneliussen, 2005; Lent, Brown, & Hackett, 2000). For example, supportive actions
by faculty staff are related to higher academic performance of engineering students
(Hackett, Betz, Casas, & Rocha-Singh, 1992). Gender differences have also been evi-
denced regarding support by significant others (friends, teachers and parents) that posi-
tively affect vocational behavior (Fisher & Stafford, 1999; McWhirter, 1997). Also so-
ciety’s acceptance of the chosen vocation seems to play a major part in the career
choice-making (Shanker, 2008).

Following the levels of contextual career-related barriers, individual-level and
institutional-level, it is important to mention that scholars and researchers have mainly
focused on social contextual career-related supports, which address the individual-level

of consideration. Contextual supports on an institutional-level have not yet been exam-
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ined, intensively. We will elaborate on this aspect when introducing the core compo-
nents of career choices.

All in all, literature rather focuses on barriers than on supports. In contrast to
that, SCCT (Lent et al., 1994) includes barriers as well as supports. However, in its pre-
sent form SCCT does not allow explaining concrete career choices in ICT as it is too
general and complex. Therefore, we use SCCT as a basis to deduce the core components
of women'’s career choices in Indian ICT-industry and present an approach that gives
equal weightage to all components instead of focusing on barriers exclusively. With this
we follow an approach by Roy (2013), who reduced the complex structure of the SCCT-
framework to core components regarding the career choices of individuals in the ICT-

industry.*

THEORY: CORE COMPONENTS OF CAREER CHOICES

According to Cooper, Argyris, and Channon (1998), career choice is a decision
about which line of work to pursue. In context of SCCT career choices are not only in-
fluenced by career-related supports and barriers but also and predominantly by individ-

ual and personal career-related factors.

" For a more detailed deduction of the core components and their embeddedness in SCCT see Roy (2013).
To make one note in advance: Roy (2013) considered the hindrance-factor in her model of career choices.
As our data collection revealed that this factor is not relevant for our sample, we excluded the assessment
of hindrance-factor from our study.

63



ARTICLE 2

Figure 1: Core components of career choices
A

Career
choice

Source: Authors’ own illustration.

Hellenga, Aber and Rhodes (2002) describe the term “career aspirations™ as “in-
formation about an individual’s interests and hopes, unfettered by reality” (Hellenga et
al., 2002: 200). They describe an individual’s career-related dreams and visions that are
independent from the real circumstances. Studies put high value on career aspirations as
they strongly guide an individual’s behavior (Rojewski, 1996). Career aspirations have
also been found to relate to intentions to pursue non-traditional careers (Nauta, Epper-
son, & Kahn, 1998) and therefore, define a component of considerable importance in
women's vocational behavior regarding the ICT-industry. Therefore, we name career
aspirations as the first core component.

O’Brien, Friedman, Tipton and Linn (2000) point out the importance of “career
salience”. Career salience is defined as “value an individual places on work-related pur-
suits” (Raiff, 2004: 24). Hence, it addresses the amount of effort and involvement that
an individual is willing to invest into his/ her career. Statements like “I would move to
another city/ country if it would help advancing in my career” (Greenhaus, 1971 cited in
Diemer & Blustein, 2007) reveal the value an individual puts on his/ her career. An in-
dividual's career salience is a reflection of past experiences and previous socialization
and can lead to limited career-orientation beyond individual control. Therefore, we

choose career salience as the second core component.
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However, we assume the perception of contextual career-related barriers and
supports to be crucial for a career choice. Career-related barriers are defined as “events
or conditions, either within the person or in his or her environment, that make career
progress difficult” (Swanson & Woitke, 1997: 446). The concept of career-related barri-
ers emerged from discussions of the factors that are unique to the career psychology of
women. Considerable research has demonstrated that individuals do perceive barriers to
their career development, which affects their subsequent decision-making process in
various ways (Luzzo & McWhirter, 2001; Swanson & Tokar, 1991; Swanson & Woit-
ke, 1997). That is why we select the perception of contextual career-related barriers as
our third core component.

In context of the SCCT career-related supports are conceived “as environmental
variables that can facilitate the formation and pursuit of individuals' career choices”
(Lent et al., 2000: 42). Research has mainly focused on social supports on an individual-
level, but has neglected institutional-level supports. As institutional-level supports seem
to be essential for the analysis of career choices in a particular vocational field such as
the ICT-sector in India, we expand the notion of contextual supports by adding ‘organi-
zational supports’ and ‘governmental supports’ to our considerations. The extensive
research on career-related barriers might have restricted the research on factors that give
incentives and actually facilitate the career choice (Lent et al., 2001; Lent et al., 2002).
Analyzing career-related supports of the ICT-industry would not only supplement the
research work on career-related barriers, but also give an insight into what kind of con-
textual conditions support women’s career choices, especially in technological voca-
tions. That is why we select the perception of contextual career-related supports as the
forth core component.

In the following sections, we examine these core components of career choices

and show their impact on vocational behavior of women in the Indian ICT-sector.
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METHODS

General context

Analyzing the impact of the factors on career choices of Indian women regarding
the ICT-industry, we carried out a qualitative case study, which included within- and
cross-site-analysis (Eisenhardt, 1989; Miles & Huberman, 1994; Siggelkow, 2007). The
purpose of the study was to examine how the core components relate to career choices
and personality variables of young women. We explore this in order to investigate why

women decide for a career in the Indian ICT-sector and why they tend not to stay.

Data Collection and Sample

We conducted formal semi-structured, guideline-based expert interviews with 35
individuals engaged with or related to the Indian ICT-industry. Appendix A provides
further information about our data base. As it was our aim to include an academic per-
spective as well as a practical perspective, we interviewed four types of experts:

1. Students of Computer Sciences (15 females, 7 males),

2. Professors of Computer Sciences (4 males), '

3. Female employees in [CT-companies (8 females),*

4. Governmental advisor (1 male).}

We focused on expert interviews as suggested by Meuser and Nagel (1994) who
define experts as individuals who are responsible for drafting, implementing or control-
ling a problem or solution; or who have access to information about groups of persons
or decision processes (Meuser & Nagel, 1994: 443). Thence, experts are interviewed to
supply insider information and are not questioned in order to examine single cases, but
as representatives of institutions, organizations or certain groups of people (Meuser &

Nagel, 1994). We complemented our analysis by considering other relevant documents

" We interviewed professors and students at Indian universities that particularly focused on ICT-specific
education. Those universities reflected a gender distribution, which is similar to what we observe in the
Indian ICT-industry. On average there are 35% of female students in ICT-faculties of Indian universities.
Due to the fact that a university degree is not compulsory for working in the ICT-industry, this figure
slightly differs from 45% of female employees in the Indian ICT-industry.

* We interviewed 4 female HR-executives and 4 female employees. Regarding the characteristics of the
enterprises we chose ICT-companies that had their headquarters in one of the major Indian ICT-hubs,
namely Bangaluru, Pune, and Chennai.

$The governmental advisor worked in the Department of Science & Technology, Govt. of India.
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concerning this field of investigation such as the industry report 2011 (Nasscom, 2011)
and notes from informal talks during breaks and social events.

We developed our interview guideline on the basis of the selected core compo-
nents (Gottfredson, 1996; Lent, Brown, & Hackett, 1996; Quimby & DeSantis, 2006;
Shanker, 2008; Sheu, Lent, Brown, Miller, Hennessy, & Dufty, 2010; Strunk, Mayrho-
fer, Meyer, Steyrer, Schillinger, & Iellatchitch, 2003; Swanson, Daniels, & Tokar, 1996;
Swanson & Woitke, 1997; Upadhya, 2006). The interview guideline consists of ques-
tions inquiring the existence and perception of the selected four core components and
career choice, their meaning in the ICT-industry and their influence on career choices.
All questions were conceptualized as open-ended questions, which allowed the inter-
viewees to intensively talk about career aspects, even of those aspects that we did not
consider. We recorded the face-to-face interviews digitally and transcribed them verba-
tim. The average length of the interviews was 38 minutes.

We selected the interviewees by means of theoretical sampling, which gives the
researcher the freedom of expanding and adjusting the sample throughout the data col-
lection and analysis process (Corbin & Strauss, 2008; Eisenhardt & Graebner, 2007;
Glaser, 1978). The period of data collection lasted from September 2012 until February
2015. We started the data collection by interviewing 22 students of computer sciences at
Indian universities assuming they represent an appropriate investigational group as they
are confronted with their career choices very intensively at their current stage of life.
Moreover, we argue, that they have invested a lot of time, effort (e.g., preparation for
exams, etc.) and financial resources (e.g., fees, tutors, flat rent) in developing ICT-
specific human capital, so that the perception of barriers or lack of supports in the Indi-
an ICT-industry would be plausible factors influencing their career choices. We com-
plemented the academic perspective by interviewing four professors assuming that they
are at the gateway of academia and working life. Therefore, they were able to provide
us with information about ICT-specific education, drop out rates concerning graduates
and young professionals, differences in skill sets of male and female students, etc. We
expanded our sample by interviewing eight female employees in ICT-companies in or-
der to gain insights into recruiting processes and requirements and the current gender-
specific situation in the ICT-industry. We completed data collection by interviewing an

advisor of Indian government, who provided us with information about the governmen-
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tal perspective on the gender issues in the Indian ICT-sector. Following the approach
suggested by Corbin and Strauss (2008), we closed the data collection process when we
were “theoretically saturated” and convinced that further information would not offer

supplementary insights.

Data analysis

Drawing on Flick’s (2009) suggestion for analyzing qualitative data, we chose
the approach of thematic coding, as it is suggested for research work that includes dif-
ferent investigational groups. It is on the one hand guided by theoretical conceptions
and prior knowledge of the researcher and on the other hand accessible for new ideas
and insights (Flick, 2009). We used the software MAXQDA to organize and structure
our empirical data (Kelle, 2004; Kuckartz, 2007; MacMillan & Koenig, 2004).

We analyzed the data in multiple steps. First we focused on each interview sepa-
rately, analyzing the interviews via within-site analysis and coding them on the basis of
our core components of career choice and the interview guideline (Flick, 2009). Second
step was a cross-site analysis by comparing the interviews and investigating for similari-
ties and differences among them. We read and analyzed each interview several times to
identify additional issues that emerged from the interviews, coded them using the lan-
guage of the interviewee’s statements (“in vivo coding”) and added them to our code
system (Flick, 2009). We merged the codes to variables, which we had identified and
predefined in our theoretical considerations (Suddaby, 2010). In the third step, we ana-

lyzed the explanatory power of these core components regarding our research questions.

Rigor criteria

As qualitative studies are often confronted with the issue of inappropriate rigor
criteria, we followed the approach of Gibbert, Ruigrok, and Wicki (2008) ensuring ex-
ternal validity, internal validity, construct validity, and reliability in order to guarantee
rigor for our study.

The main purpose of external validity in qualitative research is not about statisti-
cal generalization, but rather about analytical generalization (Gibbert et al., 2008). We
ensured external validity by choosing experts from different, but typical state universi-

ties and ICT-companies trying to interview people with various backgrounds e.g., re-
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garding gender, age, work experience. We especially focused on interviewing experts
ensuring to gain information that is typical and profound for our field of interest. Thus,
we are convinced that our theoretical and empirical results will be valid when replicat-
ing this study with different data and methods.

We addressed internal validity by determining core components based on exist-
ent literature (Shanker, 2008; Swanson & Woitke, 1997) and triangulating our theories
using career theories, in particular SCCT and literature on the ‘absence of women in
technology’. This was to ensure that we view our results from multiple theoretical per-
spectives and consider findings of prior research.

Construct validity has been ensured by gathering data from different sources.
Apart from conducting interviews we also collected primary data from informal inter-
views with students, professors, employees and governmental advisors. We triangulated
the primary data with secondary data from industry reports (Nasscom, 2011, Nasscom,
2015), industry-related reports (OECD, 2010; Upadhya, 2006), and other academic arti-
cles (Lent et al., 2000; Lent, Miller, Smith, Watford, Hui, & Lim, 2015; Sheu et al.,
2010; Swanson & Woitke, 1997). We participated at academic conferences and social
events in order to discuss and cross-check our theoretical considerations with experts in
that field. Also, the interview guideline was reviewed and pre-tested by experts, who are
not included in our sample, ensuring that the questions are appropriate for our aim of
research. Moreover, all interviewees got a copy of the transcripts and agreed to its cor-
rectness in order to ensure that no errors have occurred during the transcription process.

We ensured reliability of our analysis by documenting each step of our line of
action particularly in the phases of data collection and data analysis. Moreover, we con-
figured and retained a data base including all interview transcripts, notes of informal
talks, secondary and key informant data. This contributes to the transparency of our
study, ensuring that our results are comprehensible and reliable for fellow researchers.
In this context, the software MAXQDA is a helpful tool for enhancing the transparency

of the research.
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RESULTS

The purpose of our study was to determine core components of career choices
and analyze (1) why so many women decide for a career in ICT and (2) why they tend
not to stay. In this section, we elaborate the core findings of our study. Appendix B and

Appendix C support our results.

Career choice

In order to analyze why so many women decide for a career in the ICT-sector it
is important to identify reasons and motivational factors for career choices (Adya &
Kaiser, 2005). Our data depict that there are two main drivers for career choices of fe-
males regarding the Indian ICT-sector.

Image. Shanker (2008) argues that a lot of female engineers opt for a vocation in
the ICT-industry due to its good reputation and high prestige. Our data support these
results (S3_F: 20a; S9_F: 2f.). They suggest that ‘computer sciences’ are perceived to
be a good career option for Indian females within the science and engineering fields as
they lead to safe office-based and white-collar jobs in terms of the nature of work and
the work-environment (E2_F: 3; P1_M: 2; Upadhya, 2006). Programming, coding, pro-
ject-work, etc. being pivotal elements of the assigned tasks, require office-based work
rather than manufactory or physically demanding work, which usually is associated with
engineering jobs (P2 _M: 5f.). All in all, it seems that the Nasscom has been able to suc-
cessfully create a women-friendly image of the ICT-sector (P2_M: 4).

Financial aspects. Our interviewees state that women are attracted to Indian
ICT-sector by financial aspects (P4 M: 3). Indian ICT-sector offers higher salaries than
allied sectors (S8 F: 13; G1_M: 2). This salary level creates lucrative incentives for
females. Yet, female software engineers have a privileged status in India as they have
the potential to earn more than graduates of other fields (Shanker, 2008). This goes to
the extent that women despite disinterest and dislike towards the field, join the ICT-
sector in order to work there for a certain period of time, earn a lot of money and then
leave the industry (S7_F: 3).

These two factors have created a novel sense of freedom and financial independ-
ence for Indian women (E3_F: 5f.) and have been named by all our interviewees as im-

portant factors for entering the ICT-industry.
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Interest. However, our data reveal that above mentioned factors are comple-
mented by ‘interest in the subject’. Some of the interviewees (in the students’ group)
stated that they decided for a career in the ICT-field because they are interested in the
subject and enjoy doing something that they really like (S13_M: 1; S10 F: 2; S12 M: 4;
S20 M:5).

Concerning the second research question ‘why don’t they stay?’ our data depict
that career choices are made at very early age, where people are sometimes not aware of
their abilities and the importance of the decision (P3 M: 4; S14 F: 2). Due to the rigid-
ness of the school system in India, changes of the tracks in higher education are hardly
possible. This may lead to drop outs as soon as people get the first chance. Another as-
pect is that work in the ICT-industry seems to get monotonous after a few years and
people lose interest (S15_F: 3). An alternative career path in this regard is to leave in-
dustry and join research institutes, where the tasks are perceived as more challenging
and interesting (E8_F: 9; S22 M: 13).

Moreover, our data reveal that generally women seem to be more persistent in a
company than men. Female employees tend to stay for a longer period of time in one
company as they prefer stability, job security and convenience (E7_F: 12; S1 F:5). In
comparison men change their jobs more often due to better job opportunities, better pay
or job opportunities abroad (E7_F: 10). In most cases women leave the company due to
pregnancy, societal pressure of complying to traditional role expectations, transfer of
their spouses to different cities, etc. (E1_F: 4; E4 F: 8). Therefore, in the end the drop
out rate is high and our interviewees state that the female employee’s ratio is between

5% and 10% at the senior management level (E1_F: 14; ES_F: 5).

Career aspirations

Some research has examined factors associated with women's choice of (Eccles,
1994) and persistence in STEM-fields (Farmer, Wardrop, Anderson, & Risinger, 1995;
Nauta, Epperson, & Waggoner, 1999). However, our results depict that to understand
predictors of women's involvement in non-traditional fields, research efforts must exam-
ine the component of career aspirations of women.

Regarding our first research question why so many women decide for a career in

the Indian ICT-sector, we explicitly asked our interviewees for career aspirations (ca-
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reer-related hopes and wishes) regarding a career in the Indian ICT-sector. Surprisingly,
we could not find any concrete statement by our interviewees that addressed this issue.
The analysis reveals that when asking questions regarding career aspirations, our inter-
viewees did not refer to this question in terms of career-related visions that they had
regarding a career in the ICT-sector, but rather referred to concrete expectations regard-
ing their careers such as career prospects or compensation packages (P2_M: 6). Only in
rare cases our interviewed (male) students stated some kind of dream that they had re-
garding the ICT-industry e.g., improving the society or being an entrepreneur in that
field (S11_M: 2; S21 M: 25). However, this was not the case with the female inter-
viewees. Sometimes they did not even have an idea about their career-related future,
which they wanted to pursue (S17_F: 8). Our data depict that the definition by Hellenga
et al. (2002) of career aspirations as “career-related interests and hopes, unfettered by
reality” is not applicable for our analyzed sample regarding women in the Indian ICT-
sector. We observe that career-related endeavors by women in the Indian ICT-sector are
motivated by factors that particularly stem from reality and are rather pragmatic and
down to earth in nature.

Concerning the second research question ‘why don’t they stay?’ we suggest that
this is mainly because women are less motivated by intrinsic factors such as enjoyment,
affinity, visions, dreams, etc. regarding the ICT-field, but rather extrinsic factors such as
image and financial aspects. These factors do not seem to be sufficient motives for
women’s persistence in the ICT-sector in the long-run. Moreover, positive image, job
security and good career prospects induce that sometimes not the females themselves
choose and aspire a career in the ICT-field, but their parents or significant others, who
make the decision for them to work in this promising sector (E8 _F: 9; P4 M: 3). This
heteronomy additionally seems to lower the women’s probability to persist in the sector

for long.

Career salience

Career salience constitutes the value an individual puts on his/ her career. Analy-
sis of our data suggests that the component of ‘career salience’ is a relevant factor that
helps to understand the value and importance of career-related considerations in wom-

en’s decision-making. Research has revealed that career salience relates to certain fac-
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tors such as the degree of occupational satisfaction, parental status of women (with
mothers showing lower career salience) and being with a partner with high academic
achievements (Moya et al., 2000).

Addressing the question ‘why do Indian women choose a career in ICT?’ the in-
terviewees agree on the fact that the Indian ICT-sector offers the opportunity for women
to work on par with their male counterparts in terms of financial contribution to the
household in a renowned high skilled industry and at the same time comply to society’s
and family’s expectations regarding household and family duties. Nowadays, women
find it natural to work in male-dominated environments and to stay in their jobs (E2_F:
2). Hence, for a certain period of time they are able to balance their career with house-
hold responsibilities without being forced to neglect one or the other.

However, addressing the question ‘why don’t they stay?’, we also observe that
with further advancement of the career, female employees are more likely to make ca-
reer-related sacrifices than male employees e.g., preferring family over career, not mov-
ing to another city for career advancement, etc. (E5_F: 6f.; S6_F: 7; P2 M: 2a). Majori-
ty of our interviewees agreed on the fact that in a partnership it is the woman who ad-
justs her career plans to certain circumstances e.g., family planning, career plans of her
partner, or domestic responsibilities due to traditional gender roles and expectations by
family and society (E1_F: 15; E2 F: 4; P2 M: 2b; P3 M: 5; S16_F: 10). These adjust-
ments are supposed to be short-term adjustments e.g., career-breaks just until the child
is old enough for external care, however, in most cases they have long-term impacts.
Mostly, these adjustments are undertaken in early stages of a career; usually when
women are around 25-31 years old and think about starting a family (P2_M: 2a). Nor-
mally employees need to undergo a period of approximately six years of programming
before rising up to the next career stage (E8 F: 19). Female employees often drop out
before completing those six years as they put their family plans before their careers and
experience an inability to achieve a strong work-life balance. In that case, women lose
crucial years of career advancement and development. Even if they re-enter the indus-
try, they start at lower levels due to lesser work experience as their male peers. Moreo-
ver, they discover that they have lost time (E5_F: 6f.) in contrast to people, predomi-

nantly male colleagues, who have chosen to stay in the work-force.
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Perception of contextual career-related barriers

The perception of career-related barriers was postulated as a concept to explain
the gap between women’s abilities and their achievements (Farmer, 1976; O’Leary,
1974). Our data support these observations by approving that the component of contex-
tual career-related barriers has an explanatory impact on women’s career choices.

Addressing the question ‘why do Indian women choose a career in ICT?” our da-
ta suggest that there is a common understanding that the perceived barriers are gender-
neutral. Interviewees collectively negate a purposeful discrimination of female employ-
ees in Indian ICT-sector regarding recruiting, job advancement, etc. They state that the
perceived barriers are rather industry-specific and do not apply to women in particular
(E7_F: 14f.; P4 M: 4). The perception of equal career opportunities in a non-traditional
occupational field is an incentive for women to join the Indian ICT-sector.

Addressing the question ‘why don’t they stay?’ we find evidence regarding indi-
vidual-level and institutional-level barriers in the Indian ICT-sector that are, despite the
common understanding of the general gender-neutrality of the barriers, more affective
for women.

Individual-level barriers. In contrast to prior research work (Correll, 2004) our
data extremely vary regarding the assessment of self-efficacy beliefs of science-related
skills and aptitudes (S19_F: 18; E5_F: 5). Although objective measures like class per-
formance do not give a hint for gender-based differences (E4 F: 5; P4 M: 5) our inter-
viewees are discordant regarding the assessment of self-efficacy beliefs, and therefore
also regarding the lack of self-confidence among females and males. Apart from that,
we find evidence for social restrictions and different expectations regarding time alloca-
tion, where women in India are not expected to invest as much time into paid work as
men (E2_F: 4).

Institutional-level barriers. Our data disclose that our interviewees often feel a
lack of possibilities to upgrade ICT-specific skills (E3_F: 14; ES F: 8; P2 M: 3). Taga-
nas and Kaul (2006) depict that the ICT-industry is knowledge-centric and fast moving.
In this regard, especially women being responsible for family duties, etc. face difficul-
ties to keep pace as they have little spare time at their disposal to invest into upgrading
their skills. Despite this double burden, however, our data suggest that male students are

more aware of the problem of the obsolescence of knowledge than the female students.
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An explanation could be that women anyway do not plan a long-lasting career in that
field as they opt for alternative career paths and hence do not deal with that problem
intensively.

Mobility has become an impediment characteristic of the ICT-industry for career
advancement. Employees need to take over short-time or long-time on-site assignments
as the ICT-industry is service-oriented and operates with clients and partners all over
the globe (E1_F: 6a; P2 M: 1). Although employees cannot be forced to take such as-
signments it can have a negative impact on their career development when rejecting
such offers multiple times (E8_F: 19). While married men still take up such assign-
ments, married women prefer to refuse them due to guilty feelings towards their family,
social and domestic pressure, etc. (S1_F: 10).

Long working hours and flexibility stem from the most evident feature of the In-
dian ICT-industry, which is the off-shoring sector (P2_M: 1). Most projects that are
given to Indian ICT-companies by foreign clients are charged in man-days. Due to cost
saving reasons and in order to make the best and cheapest offer to the customer, man-
days are calculated as low as possible. Hence, project teams often lack manpower.
Therefore, employees are supposed to work 9-12 hours on working days as well as on
weekends when project deadlines have to be met (E1_F: 6b; P2 M: 2¢). Those 9-12
hours do not include commuting (E6_F: 4). In India commuting hours comprise 2-3
hours due to poor infrastructure and ICT-clusters being located in the outskirts of the
cities. Therefore, employees stay away from home nearly 15 hours daily. Also, being on
calls until late night, when clients’ day starts abroad, is a common feature of the ICT-
industry (P2_M: 2c¢).

Another factor that characterizes the ICT-industry is the tradition of ‘informal
networks’ or ‘old boys’ network’. Our results indicate that promotions and employee
referrals mostly spring from such informal social activities (E5_F: 19; E7 F: 18; S3 F:
20b). Women comparatively attend such informal meetings less frequently than men
due to lesser time at hand and sometimes social restrictions. Moreover, being a minori-
ty, female employees fear spoiling the unofficial atmosphere of male camaraderie and
general informality (E8 F: 19; S3_F: 20c). Thus, women are unable and partly unwill-
ing to take part in networking activities with male-dominated social groups (S3_F: 20c;

Shanker 2008).
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To conclude, women are often not able to carry the extra workload of these bar-
riers due to domestic duties, household activities, social responsibilities, restrictions,
etc. (S2_F: 21). This results in negative reports on women’s appraisal since they are
viewed as less dedicated (Bhattacharyya & Nath, 2011) and are put at disadvantages

concerning personal appraisal and promotions (E5_F: 6f.).

Perception of contextual career-related supports

We specifically asked for three types of supports: social, organizational and
governmental supports. Data analysis of contextual career-related supports suggests that
it is highly relevant to examine this component as it gives deep insights into measures
that positively affect women’s career choices, but also discloses misfits between wom-
en’s requirements and supportive measures that lead to higher drop outs. Before dis-
playing our results regarding contextual career-related supports we need to make one
remark. While interpreting these results we should keep in mind that our sample also
consists of representatives from advanced and progressive companies regarding gender-
issues (see Appendix A). Therefore, their statements might be distorted to some extent.

Governmental supports. Interviewees agreed on the fact that the government is
not to hold responsible for supportive measures in the Indian ICT-industry. The Indian
state is supposed to create a basic infrastructure and undertake measures regarding fun-
damental and elementary issues such as safety matters, compulsory schooling for girls,
lowering the illiteracy rate, good transportation system, etc. (E5_F: 15; E7 F:9; S1 F:
3; P2 _M: 4f.). However, there is a common understanding among the interviewees that
once women start working in a company it is not the government’s responsibility, but
rather the company’s social responsibility to provide supports for women, create a ‘de-
gendered” work-environment and help them overcoming the career-related barriers
(E2_F: 14; E5_F: 15).

Organizational supports. The prediction is that more women will opt for the
ICT-industry if employers adopt family-friendly work arrangements and offer benefits
for employees (Bhattachryya & Nath, 2011; OECD, 2001). Our data reveal that compa-
nies make an effort to address above mentioned barriers (E2_F: 2) by providing half day
work, term time working, or compressed work week options (E5_F: 7). Furthermore,

companies address the problem of upgrading skills by offering morning reading circles.
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This allows employees to spend one hour of the day to read ICT-specific journals and
magazines and to exchange newly gained knowledge (E7_F: 18). Also, policies like
“You certify, we pay’ (E1_F: 9) or informal networks organized by the company have
become popular instruments to address female employees’ needs (S4 F: 8). In addition,
numerous Indian ICT-companies have established bus shuttle services that transport
employees home safely in case they have to work night shifts and long hours (P2 _M: 5).
Furthermore, ICT-companies have strong policies on prevention of sexual harassment.
The establishment of complaint centers, complaint committees, regular meetings, etc. is
an integral component to encounter sexual harassment at the work-place on a zero-
tolerance basis (S1_F: 7). Moreover, Indian ICT-companies are very particular about
recruiting a 50:50 gender ratio at the entry level and they stop the recruiting process if
this ratio cannot be assured (E2_F: 7).

Social supports. We find that companies, which put emphasis on creating a posi-
tive and women-friendly work culture are perceived as supportive by employees and
especially women feel they have more possibilities of achieving their personal goals
(E5_F: 7). In particular, we find that ICT-companies have a common approach of creat-
ing a women-friendly atmosphere. Rather than propagating female employees’ contribu-
tion to the company’s performance and disguising their constraints and obstacles, com-
panies attempt to create a common understanding by deeply involving all male employ-
ees in gender-related issues and debates (E2_F: 8f.; S4 F: 8). While companies cannot
influence social pressure from families and friends, they make an attempt to influence
social pressure that stems from male colleagues and other team members. “[It is] some-
thing that needs to be absorbed and really believed by every person on the ground”
(E2_F: 7).

Concerning the question ‘why do Indian women choose a career in ICT?’ our
data reveal that women opt for the ICT-industry being attracted by such supportive
measures, sincere concerns of ICT-companies and favorable recruiting policies. These
efforts are appreciated and perceived very positively by our interviewed experts (E5_F:
7). Nasscom states that in 2007 nearly 80% of Indian ICT-companies focused on creat-
ing a women-friendly environment. During 2007 and 2008 female employment has ris-

en from 562,800 to 670,984 female employees in the Indian ICT-industry (NASSCOM-
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Mercer, 2009). Hence, we assume positive impacts of supports on women’s career
choices. Our data support these observations.

Addressing the question ‘why don’t they stay?’ our data depict that the aware-
ness of necessary social supports has not reached domestic spheres yet (S1_F: 8; S4 F:
10). Although some female interviewees in lead positions stated that they had strong
social supports which was essential for their career development (E1_F: 25; E5 _F: 11),
this is not applicable to the vast majority. Interviewees noted that social supports by
family, close relatives and friends are limited. They are offered as long as family duties
and domestic responsibilities are not subordinated to career aspirations (E1_F: 15;
E5 F: 10). Especially the students’ group formulates the need to change the mindset of
the society from traditional gender-role based thinking towards a more broad-minded
perspective (S20 _M:24; S10_F: 10). Furthermore, companies address the career-related
barrier of long working hours and necessity of flexibility by offering ‘flexi-times’ which
allow employees to work from home and schedule their working times flexibly (E5_F:
7). Our results indicate that what seems to be a supportive policy results in a legitimiza-
tion of making employees work late night and long hours. This is due to the fact that
despite flexible working times companies usually have core hours from 8 am till 5 pm
during which all employees need to be in office for team discussions and meetings
(E1_F: 6b; P2 M: 2b; P2 M: 2c¢). Flexi-time policies contribute to organizations’ de-
mand on employees of being available after office hours and attending conference calls
from home, and therefore increase the actual working hours.

Altogether, data analysis reveals that though we asked for statements using
open-ended questions, we could not identify additional core factors that may influence
career choices of women in Indian ICT-sector. Hence, presented core components and
above mentioned side aspects seem to cover all impacts on women’s career choices re-

garding the ICT-sector in India.

DISCUSSION AND IMPLICATIONS

Purpose of our study was to investigate why Indian women choose a career in

ICT and why they tend not to stay. Therefore, we determined four core components of
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career choices based on the SCCT and collected qualitative data by interviewing 35
experts in our field of interest.

The novel contribution of our study is the empirical analysis and presentation of
an approach to explain women’s career choices in ICT, which gives equal weightage to
career-related contextual factors of the industry as well as career-related individual and
personal factors. We contribute by conceptualizing core components and by applying
them to our research questions. We point out that career aspirations in terms of their
original definition are not applicable for women in the Indian ICT-sector, as they rather
refer to aspects like career prospects, compensation packages, etc. For example, the ma-
jority of our interviewees does not make statements like ‘I love what [ am doing’ or ‘I
wish to be regarded as an expert in my field’. This may explain why women do not per-
sist in this professional field and why they value family issues higher than occupational
issues. Further, we contribute by analyzing key features that are typical for the ICT-
industry and that create barriers for female employees in particular. We also conceptual-
ize the contextual career-related supports by distinguishing three categories, namely
governmental, organizational and social supports and show their impacts on career
choices. This is a pivotal contribution since supports have been identified theoretically
in prior research, but there has been less empirical effort to analyze this concept.

Some additional results are important to mention. Our data suggest that the four
expert groups value each of the core components differently regarding their explanatory
power to answer the research questions, which is due to different perceptions and per-
spectives on the topic. For example, professors and the governmental advisor argue that
women are attracted to the ICT-sector for the wrong reasons such as the image and fi-
nancial aspects, but are not truly interested in the field itself. Further, professors give a
lot of weight to career-related barriers, mentioning that especially women are confront-
ed with industry-specific barriers and subtle demoralization by employers. Whereas
ICT-employees and students put more emphasis on the perception of supports as mo-
tives for choosing a career in the ICT-industries while an actual lack of supports may
explain high drop out rates. Employees and students put less value on career-related
barriers, which they find to be gender-neutral and associate them only with unstable and
bad companies, but not with successful companies. Interestingly, all interviewees (ex-

cept for the majority of the students) state that people are attracted by the image and
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high salaries, whereas a great portion of the interviewed students added that they were
also driven by their interests. Hence, there seems to be a misfit or misunderstanding
between the students’ motivations to choose a career in the ICT-industry and the indus-
tries understanding of these reasons. Therefore, a more penetrative approach to under-
stand reasons for career choices and drop outs would help companies to address stu-
dents properly, to adjust supportive measures and to encounter barriers effectively.

Implications for theory. This study departs from the common scholarly practice
of studying career choices of individuals. Based on SCCT it highlights components
which suggest that career choice is not an individual variable, but a complex interwoven
texture of factors like skills, gender roles, economics, present and future perspectives
through which a woman has to meet her career choices. Analyzing this phenomenon we
were particularly interested in understanding why so many women decide for a career in
ICT, which contradicts the prevailing approach to explain why so many women decide
against a career in ICT (e.g., Orser et al., 2012). It is important to highlight that this ap-
proach enriches emerging literature on career choices as it does not solely focus on the
perception of contextual career-related barriers, but also gives weight to personal com-
ponents and the perception of contextual career-related supports.

Managerial implications. In order to guarantee a constant influx of skilled labor
and to ‘develop the pipeline’ in ICT-companies, we suggest to put emphasis on the
identification of draw backs in contextual career-related supports and the existence of
contextual career-related barriers. Although it is important to recognize that Indian ICT-
companies have been active in creating a women-friendly work-environment, policies
that ensure retention of women in the Indian ICT-sector and support career advance-
ment to lead positions are missing. For example, organizational supports should concen-
trate on work-life balance and career development measures e.g., mentoring programs,
extended maternity leaves and reintegration programs after a career-break. Moreover,
companies ought to address the phenomenon of obsolescence of knowledge by offering
learning and development possibilities. Also, knowledge management systems need to
be implemented. Furthermore, companies would profit from re-thinking the career path
of ICT-professionals, as our data reveal that people also drop out due to a long period of
monotonous work at the beginning before moving on to more managerial and challeng-

ing work. It might be fruitful to consider possibilities of handing over limited responsi-
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bility and challenging work to freshers as well as shorten the first period of coding
tasks.

We reveal that within the STEM-fields ‘computer sciences’ are perceived to be a
good career option for Indian females due to the positive image of the Indian ICT-
sector. Although we observe that image has an impact on the attractiveness of a career
choice we believe that this created image should not differ too much from reality as this
results in high ratios at the entry levels initially, whereas at the same time high attrition
rates remain the same if the resulting higher expectations of the employees are not met.
While it has to be acknowledged that ICT-companies have taken responsibility of ensur-
ing supportive measures, we warn from uncritically accepting the image that the Indian
ICT-industry has created for itself.

Limitations and directions for future research. Like all research, our research
has limitations that suggest opportunities for future research. We note that we analyzed
the perception of career-related barriers and supports, rather than examining their
strength of impact. It is probable that some components are more influential on voca-
tional behavior than others. For career counseling it might be helpful to investigate
which of them have larger impact on career choices of individuals than others. Moreo-
ver, our sample regarding employees consists of female experts exclusively. It would be

interesting to investigate viewpoints and assessments of male employees as well.

CONCLUSION

In this study, we provide evidence that the identified and analyzed core compo-
nents affect the career choice of women regarding the Indian ICT-industry. Further, we
find that financial incentives, image of the industry and (partly) interest play a role in
their career choices. Our results reveal that these are main drivers that led to gender par-
ity at the entry-level and hence supported the utilization of an untapped potential in the
workforce. We question whether all of these factors are sufficient motives to retain
women in the industry in a long-time perspective. We hope that this study will stimulate
further development of career choice theory and further empirical research in the area of

motivation and retention of female workforce in technology-based industries. From the
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practice point of view, managers are advised to adopt an approach that takes person

factors as well as context factors into account.
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APPENDIX

Appendix A

Sample Description with Main Characteristics of the Interviewees”

Institutions Interviewee
No. Name Department Foundation | Position Age Sex No. Code”
1 Indian Government Department of Smenpe & Tech- Govgrnmental 43 M 1 Gl M
nology, Govt. of India Advisor -
Professor 59 M 2 P1_ M
Professor 58 M 3 P2 M
Indian Institute of Manage- Quantitative Methods & Infor- e > d : ot
2 ment Bangalore (IIM Banga- . 1973 Student 22 F 5 S2 F
Jore) mation Systems
Student 24 F 6 S3 F
Student 28 F 7 S4 F
Student 28 F 8 S5_F
Professor 42 M 9 P3 M
Student 22 F 10 S6 F
Student 25 F 11 S7 F
Indian Institute of Technolo- Computer Science and Engineer-
3 gy Madras (IIT Madras) - 1959 Student 25 F 12 S8 F
Student 26 F 13 S9 F
Student 21 F 14 S10_F
Student 23 M 15 S11 M
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Student 21 M 16 S12 M
Student 21 M 17 S13 M
Student 21 F 18 S14 F
Student 22 F 19 S15_F
Student 29 F 20 S16_F
Student 21 F 21 S17_F
Student 21 M 22 S18 M
Student 20 F 23 S19 F
Student 22 M 24 S20 M
Student 21 M 25 S21 M
Student 28 M 26 S22 M
Indrapastha Institute of In-
4 formation Technology Delhi Information Technology 2008 Professor 58 M 27 P4 M
(IIIT Delhi)
Companies Interviewee

No. Name Industry Foundation | Position Age Sex No. Code

5 Amazon.de E-Commerce 1994 Employee 31 F 28 El F

6  Cisco Systems Inc. {gcfﬁggfggyn and communication 1984 | Employee 35 F 29 E2 F

7 Globals Inc. E&igmm@rce and mobile solu- 2000 | HR-executive 36 F 30 E3 F

Internet-related products & ser-
8 Google Inc. vices, including internet search, 1998 | Employee 29 F 31 E4 F

cloud computing, software &
advertising technologies
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9  Infosys Limited Technology and outsourcing 1981 Employee 26 32 E5 F
Applications services, Infrastruc-

10 MphasiS Limited ture services, and Business Pro- 2000 HR-executive 40 33 E6_F
cess Outsourcing

11 ThoughtWorks Software development 1993 HR-executive 38 34 E7 F

12 Wipro Limited Consumer products business, IT 1945 | HR-executive 45 35 E8 F

hardware and IT services

* In alphabetical order; for anonymity reasons, order does not correspond to citation order.
®Code system is as follows: E = Employee; F = Female; G = Government; M = Male; P = Professor; S = Student.
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Appendix B

The System of Codes and Categories

Frequency of code per

Sum of frequency

No. Career choice and its Core Components . .
interviewee group per code
Career choice (261 /26%) G E P S
Motivation for Career choice
1.1 Image Indian ICT-industry 5 2 2 20 29
1.2 Financial aspects 2 5 3 22 32
1.3 Independence - Freedom 0 4 0 5 9
1.4 Pressure/ Heteronomy 0 2 3 8 13
1.5 Nature of work 0 2 2 10 14
1.6 Interest/ Learning/ No monotonous work 0 1 0 23 24
Persistence
2.1 Loyalty 0 8 0 16 24
2.2 Preference for job security and stability 0 2 0 8 10
2.3 Rigid school system 0 0 2 4 6
Drop Out
3.1 Less job satisfaction/ Work-related reasons
3.1.1 Hectic schedule/ Work load/ Travelling issues/ Relocation 1 0 2 13 16
3.1.2 | Monotonous work 0 0 0 4 4
3.2 Alternatives
3.2.1 Better job offers 0 0 0 6 6
3.2.2 | Going abroad 0 2 0 0 2
323 Alternative career paths e.g., research, teaching, etc. 0 0 2 4 6
33 Societal reasons
3.3.1 Men are expected to work vs. women are not expected to 0 0 0 2 2
work
332 Social pressure 0 0 1 6 7
333 Marriage/ Family 0 0 12 23 35
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Career Choice (continued) Fr-equen.cy of code per Sum of frequency
interviewee group per code
4 Reasons to return to the industry G E P S
4.1 Keeping oneself occupied 0 0 0 2 2
4.2 Financial reasons/ Necessity to work 0 0 1 8 9
43 Women want to work and value their career 0 0 0 6 6
4.4 Children have grown up/ Ability to strike work-family balance 0 0 0 4 4
Career Aspirations (65 / 6%)
5 Quality of prospects
5.1 Career paths 0 0 0 6 6
5.2 Compensation packages 0 1 1 1 3
5.3 Moving up 0 1 0 3 4
6 Quality of company 0 0 1 4 5
7 Building a network 0 0 0 1 1
8 Improving/ helping society 0 0 0 2 2
9 No gender differences in career aspirations 0 1 6 5 12
10 | Gender differences in career aspirations 0 0 0 2 2
11 Career-related dream life
11.1 Being an entrepreneur 0 1 0 6 7
11.2 Financial independence 0 0 0 2 2
11.3 Being in academia 0 0 0 3 3
11.4 | Learning possibilities 0 0 0 1 1
11.5 Work-life balance 0 0 0 2 2
11.6 Personal happiness/ Independence/ Me-time/ Autonomy 0 0 0 4 4
11.7 Nice co-workers 0 0 0 3 3
11.8 Happy/ satisfied with challenging work 0 0 0 8 8
Career Salience (86 / 9%)
12 | Career-family trade-off
12.1 Women'’s priority for family over career 0 10 1 19 30
12.2 Women'’s willingness to postpone family plans 0 1 0 8 9
12.3 Women’s lack of commitment 0 0 0 1 1
12.4 | Women’s acceptance for struggling 0 1 0 1 2
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Career Salience (continued)

Frequency of code per

Sum of frequency

interviewee group per code
G E P S
13 | Willingness to work hard 0 4 1 3 8
14 | Willingness to relocate 0 1 0 13 14
15 | Need for growing/ Learning 0 3 0 2 5
16 | Happy to have a job 0 3 0 3 6
17 | No gender difference in career salience 0 0 0 5 5
18 | Gender difference in career salience 0 0 0 7 7
Perception of Barriers (222 / 23%)
19 | Individual-level barriers
19.1 Gender difference in science-related aptitudes 0 0 1 5
19.2 | No gender difference in science-related aptitude 0 1 1 3 15
19.3 Guilt/ Society/ Traditions/ Culture 2 12 1 2 27
19.4 | Role expectations 0 8 0 7 15
19.5 Having children/ Work-life-balance 1 3 0 6 10
20 | Institutional-level barriers
20.1 Networking 2 2 0 16 20
20.2 Subtle discouragement by the employer and structure of the 0 4 1 2 7
industry
20.3 Relationship to boss 0 5 0 1 6
20.4 Leaky pipeline 0 4 1 0 5
20.5 Amount of work 1 2 0 6 9
20.6 Safety issues/ Harassment 1 1 1 7 10
21 Structural barriers
21.1 Obsolescence of knowledge 2 9 2 15 28
21.2 Location/ Commuting 0 4 0 5 9
21.3 Lack of scale 0 4 0 0 4
22 | Onsite-offshore
22.1 Extended - Odd working-hours 2 6 5 9 22
22.2 Travelling 0 6 1 3 10
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Perception of Barriers (continued)

Frequency of code per

Sum of frequency

interviewee group per code
23 | Glass ceiling G E P S
23.1 Glass ceiling is existent 0 2 1 12 15
23.2 | Glass ceiling is not existent 0 0 0 6 6
Perception of Support Systems (303 / 31%)
24 | Quality of Supports o ] 8 J] o] o 8
25 | Organizational support
25.1 Flexibility (Flexi-time/ Part-time/ Work from Home) 3 18 0 18 39
25.2 Organizational Policies (Networks/ Mentorships/ Trainings) 3 18 0 11 32
25.3 Créche/ Daycare/ Schools 0 11 0 5 16
25.4 Recruiting 0 7 1 3 11
25.5 Maternity Leave - Pregnancy 1 5 0 7 13
25.6 Sabbaticals 0 3 0 1 4
25.7 Benchmarking 0 2 0 0 2
25.8 Safety policies
25.8.1 | Transport 1 6 2 15 24
25.8.2 | Anti-harassment 0 4 0 7 11
25.9 Awareness and encouragement by companies 1 9 1 7 18
25.10 Women-friendly culture in the company 1 14 0 4 19
25.11 Non-existent Organizational Support 1 6 0 4 11
26 | Social support
26.1 Support by parents 0 8 0 6 14
26.2 Support by husband 0 3 0 10 13
26.3 Supportive family-background/ upbringing 0 1 0 7 8
27 Governmental support
27.1 Necessity of governmental support 0 1 0 10 11
27.2 Unnecessity of governmental support 0 6 0 2 8
27.3 Existent governmental support 0 7 2 3 12
27.4 Non-existent governmental support 3 9 0 6 18
28 | Helpful supports
28.1 Changing mindset of the society 0 0 0 4 4
28.2 Safety/ Transport/ Infrastructure 0 0 0 2 2
28.3 Education/ Learning 0 1 0 1 2
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28 | Helpful supports (continued) Frequency of code per Sum of frequency
interviewee group per code
G E P S
28.4 Change mindset of society 0 0 0 4 4
28.5 More work from home possibilities 0 0 0 1 1
28.6 Transparent career paths 0 0 0 1 1
28.7 Punishment of women-unfriendly companies 0 0 0 4 4
28.8 Incentives for men to stay at home 0 0 0 1 1
Other Topics (49 / 5%)

29 | No Gender-Discrimination/ Gender Neutrality 3 15 3 14 35

30 | Gender differences in preferences regarding the type of work 4 8 0 0 12

31 Start-up culture 0 2 0 0 2

Sum 996

Some rows are filled with zero codings as not all interviewees referred to the same issues that others may have mentioned.
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Appendix C

Interviewees’ Statements Emphasizing Our Findings

Core components of career choices

Career choices

“[...] women because of the family issues or something they prefer stability.” (S1_F: 5)*

“[...] with women I have seen that once they have that comfort they don’t tend to move out so easily.” (E7_F: 12)

“[...] men job hop more and I have seen most women tend to stick on.” (E7_F: 10)

“it could be because of various commitments they have that they tend to drop out after a certain level, may be after child birth, that is a very common reason why women stop work-
ing as they have more commitment towards their children and feel that they need to drop their career and take care of their family.” (E4_F: 8)

“By 24 there is a lot of, you know societal or parental pressure, or their intrinsic need itself to get married. And culturally in India... you know..., so, the girl is expected to quit the
job and move.” (E1_F: 4)

“[...] it’s not a job that they liked right? And it is not a job that they chose, it was forced upon them.” (E8_F: 9)

“I think women are really well exposed today, very quick, and they discovered financial independence, which is a big factor. And if you are financially independent then it gives you
the confidence to do anything that you want to.” (E3_F: 5f.)

“And on the leadership level it’s probably 5 percent, 5 to 8 %.” (E1_F: 14)

“[...] at the managerial level, women are less as compared to men, but at the entry level, I don’t know the ratio, but we must be 15 odd women engineers in Bangalore. We must be
around 10%.” (E5_F: 5)

“[...] the Indian academic system, at least in the sciences is not designed for easy migration from one subject to another, any more. It used to be, but now it’s nearly impossible.
(P3_M:4)

“No, I was not very sure that it’s definitely what I want to do, but we necessarily have to choose a field of study at the end of school.” (S14_F: 2)

“Some women who are really determined and say ‘I am going to work’, stick on others will just quit. Or they get into teaching or something. Because it’s not so competitive.”
(E8_F:9)

“I thought IT industry looked really great if you from outside. But I think once you go inside it's like every day you keep same thing. Okay, the first two, three months it would be
really nice, because you learn something new. But after that I think it gets more monotonous.” (S15_F: 3)

“They quit their jobs to come for higher studies.” (S22 M 13)

”

Image of “I think there is a lot of glamour attributed to this industry. If it’s the salary, the job positions, you know, all that.” (S3_F: 20a)

the Indian “[...] that gives you some sort of a status compared to your peers. So I think people sort of look forward to it.” (S9_F: 2f.)

ICT- “It’s a very safe industry for women. [...]. So you are normally sitting in offices and safe places. People who are in this field are a little, you know, a lot more so to
industry say educated and civilized [...].” (E2_F: 3)

“They didn’t have to control the blue collar workers. And that is the reason why you find almost over 35, 36 percent females are in the ICT-industry.” (P1_M: 2)
“[...] women are in great numbers at the entry point [...]. And they see, you know, working in IT companies is not physically demanding as in manufacturing com-
panies. Interviewer: And it’s a very prestigious job. Interviewee: It is prestigious.” (P2_M: 5f)

“India has a very vocal industry body Nasscom. Nasscom does a wonderful job of selling India outside, or the IT industry outside.” (P2 M: 4)
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Financial “[...] the only parameter they have is, either the big brand [...]. The other is the money.” (P4 _M: 3)

aspects “There is huge difference between the salary which normal people would get compared to IT. In IT it will be like 5 into x for normal manufacturing.” (S8 _F: 13)
“The salary is high, it’s higher than in most other allied areas.” (G1_M: 2)
“Everybody wants to get into IT and work there for ten to fifteen years, they want to earn a lot and then they want to get out of IT field. They just join for the mon-
ey.” (87 F:3)

Interest “So, I mean my interest always lied in computer science.” (S13_M: 1)
“I just found it to be quite interesting.” (S10_F: 2)
“Pure interest and my interest in mathematics and programming from my high-school. That's why I joined computer science here.” (S12_M: 4)
“[...] so at this point I think I'm just interested driven.” (SI8 M: 5)

Career aspirations

“[...] of course the compensation package is so much better [...]” (P2_M: 6)

“I can do something to the society. Because all this revolves software is aiming making people's lives easier.” (S11_M: 2)

“As I said, my goal is to be an entrepreneur. So right now I'm working on a couple of start-ups of my own. So, down the line I'd like to have my own of these ideas to click, and
basically my point is to become a serial entrepreneur.” (S21_M: 25)

“Interviewer: What is your dream of a wonderful life? Interviewee: Peace, a good work, having to do something, family has to be, but I cannot imagine it now.” (S17_F: 8)

“[...] it’s not a job that they liked right? And it is not a job that they chose, it was forced upon them. So what are the motivations behind that then? You can go through with a year or
two. After that you will always have that feeling, like ok I didn’t want this job, but I have to do this job. After that it’s personal. Some women who are really determined and say ‘I
am going to work’, stick on others will just quit.” (E8_F: 9)

“Your parents decide most of the things. [...] they would not have decided that they have to go for engineering. Somebody decided for them. [...]. They are not in the position to
really decide what they want to do in life, like they would not have decided that they have to go for engineering. Somebody decided for them. That you must go and do engineering.”
(P4 M:3)

Career Salience

“More and more women find it just natural to stick on to the engineering degree, you know, and do engineering.” (E2_F: 2)

“Because I took 6 months off and 1.5 years I worked part time, I didn’t have that much time to contribute and do better than expectations. So I lost around 2 years. I knew that when
I took this decision of working part time that it would affect my promotion.” (E5_F: 6f.)

“They are sometimes not able to manage that. Once they step into another family and another culture, when more responsibilities from the family add on they just want to opt for an
easier job.” (S6_F: 7)

“[...] consultants and project managers are typically 27, 28 and above. That is when women are thinking of having a family. So they are huge compromises that one has to make.”
(P2 _M: 2a)

“I mean, he might love kids more than his wife, who is maybe more career-oriented, but he will never give it up. That never happens. Even the more career-oriented wife is expected
to give up the job if they’re struggling with managing.” (E1_F: 15)

“[...] as women, you know, progress and you come to a certain age, when you are getting married, you are settling down. Then you have other things in your life as well, which take
your time and your energy. Then you have a family to look after. And then you may have children and all of that.” (E2_F: 4)

“Now, when you’re married you have kids, [...] you’re working 9 to 5, it is fine, but then this extended work hours takes away the flexibility that you need, as a working mother you
need to do a tradeoff. So, that’s a challenge.” (P2_M: 2b)

“It’s often a social choice that is being made. So I guess, women have a more focused skill set.” (P3_M: 5)

“Women tend to prefer their family over their profession. At least as far as I see. The trend is changing though, now. So women do prefer their careers, I would say over family,
along with family. But for men it's always the profession that is a little more important. Because the women will take care of the family.” (S16_F: 10)

“It’s the first five, six years where, if you are technologically relevant [...]. Some of my female colleagues have left before that.” (E§ F: 19)
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Contextual career-related barriers

“[...] If you are being sexually harassed. [...] There is a complaints committee [...] senior leaders are there. There is gender balance in that because prevention of sexual harassment
is gender neutral. It cannot be only for women as there are women also who could harass men and those cases have also come to light.” (E7_F: 14f.)
“Okay, so IT industry is probably more gender neutral than any other industry in India.” (P4 M: 4)

Individual-
level barriers

“I would say, fine statistically speaking, guys tend to be more logical.” (S19_F: 18)

“Women are equally capable to perform the same results; they are highly qualified to do so.” (E5_F: 5) “[...] girl students do better than boys, [...] in terms of
marks and all that. So, I don’t see it should be any difference in aspiration.” (P4_M: 5)

“[...] there isn’t much difference. Women also would take up a software developer’s job because that is what their final aim is after completing a 4 year course in
software.” (E4_F: 5)

“But that sort of pressure is really not there for the women. Once, you know parents don’t expect so much from girl children. And then again the husband doesn’t
expect [...] to contribute to the family.” (E2_F: 4)

Institutional-
level barriers

“Yes, we need to ramp up in terms of skills and knowledge, because what is good today is outdated tomorrow.” (E3_F: 14)

“Keeping yourself up to date in this constantly changing industry is definitely a challenge. If you start a family then your obviously family becomes your top priori-
ty, especially in India.” (E5S_F: 8)

“Because the rate of change in this industry is so much. If I’'m out for six months I become outdated. I just can’t get back into the workforce. People are [...] scared
to take the break.” (P2_M: 3)

“Because of this globalization and this 24/7 culture, people work from home. And you just can’t help it. [...] I was on calls to late night and checked my mails and
all that. The work requires you to do that.” (E1_F: 6a)

“Much of the work is for the American, North American market [...]. Which a) by definition requires a significant challenge in synchronizing with your counter-
parts in the US.” (P2_M: 1)

“Travelling is necessary [...], also for promotions. [...] You see, you have a good worker, she is female, but she will not travel abroad. If I promote her, other em-
ployees will say ‘but I even took on-sight assignments’.” (E8_F: 19)

“Sometimes they are not allowed to travel alone. They are not allowed to go on long-term assignments. Sometimes they kind of miss out on those opportunities.”
(S1_F: 10)

“I have somebody female, and she was a really good worker, I wouldn’t want to lose her. [...] So, I tell her ‘yes sure, if all the work gets done I don’t care if you
leave at four in the evening. [...]’. But there are compulsions in terms of billable hours. When you are working for time projects. [...] So, from a compliance per-
spective I need you in the office.” (E1_F: 6b)

“And I cannot expect my customer to come earlier to the office. Therefore, but I tell my staff, you have to stay by late because you need to speak to the customer
and talk to them over the media call or voice call.” (P2_M: 2¢)

“And then the very logistic problem is, that these companies are usually in the outskirts of the city. So you add that commuting to the nine hours.” (E6_F: 4)

“Yes, I mean, it’s kind of informal. For example two of my friends work here because I recommended them.” (E5S_F: 19)

“We recruit a lot from social networks and meetings.” (E7_F: 18)

“I have a friend. He got his job because he was referred by his friend. So it’s all about knowing people and networks.” (S3_F: 20b)

“[...] my colleagues stay after work, have a beer [...]. I used to stay back [...]. But I felt awkward and also I have a family at home.” (E§_F: 19)

“[...] they are bachelors. They can stay longer and meet [...]. But for women, it’s inappropriate to stay back after work.” (S3_F: 20c)

“I think, of course, you have to work as well as men. [...] But still I expect it to be very difficult. Working till night and then going home and you have all the
housework to do.” (S2_F: 21)
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Contextual career-related supports

Governmen-
tal support

“First they have to make sure that other bigger issues like female infanticide and illiteracy of women and girls across rural areas. [...] When a girl reaches that level
I think a girl can take care of herself.” (E5_F: 15)

“This country does not provide any kind of day care support. So companies have to provide it and it becomes a huge cost for them. Government has also not been
able to provide good, accessible and easily available transportation. [...] If government can take care of these basic necessities companies will be able to create
much more opportunities for women [...].” (E7_F: 9)

“We are not governed by any labour laws or minimum wages [...].” (S1_F: 3)

“India doesn’t have a good public transport. [...] for the women to travel at 4 o’ clock in the morning is unimaginable.” (P2_M: 4f.)

“I think organizations are quite empowered to do things on their own.” (E2 F: 14)

Organiza- “I think there’s been a lot of conscious effort to get the women into the IT world.” (E2_F: 2)
tional sup- “I wanted that flexibility. I was happy that ‘x’ gave me that flexibility otherwise I would have to quit.” (E5_F: 7)
ports “[...] itis a very knowledge-centric industry. [...] But also we offer possibilities, you know like a ‘morning reading circle’.” (E7_F: 18)
“There is a huge amount of investment that they do on learning and education. [...] They have a policy called ‘You certify, we pay’.” (E1_F: 9)
“We have a business women’s network. [...] men are also allowed to interact in that group. They talk about women’s issues.” (S4_F: 8)
“Software industry [...] have their own regular buses [...]. Providing day care facilities [...] is the minimum required by law.” (P2_M: 5)
“[...] it is a zero-tolerance policy. [...] if the person feels harassed, we say that the harassment has taken place.” (S1_F: 7)
“[...] we decided [...] that when we hire our grades we ensure a 50:50 ratio. So we stop hiring if we don’t have enough women.” (E2_F: 7)
Social sup- “[...] men and family, also need to be sensitized towards to whatever topics we have.” (S1_F: 8)
ports “So fish bowls are a way of talking to larger groups [...]. So, apparently a lot of men came and spoke about it. Which is a very nice thing. Because it means that

they are involved and they want their interest. It’s about inclusivity. I mean, that everyone is there and shows interest and discusses.” (E2_F: 8f.)

“[...] in the morning I got a call and my husband asked me ‘What did you do for breakfast?’ and I said ‘Bread’. ‘But that’s not proper breakfast’. [...] You have to
get up in the morning, you have to study for the class. You have to make breakfast, you have to prepare lunch, you have to prepare for dinner, you need to go to the
office, you come back, you study or you have a call and then you have dinner, [...] then you go to sleep.” (S4_F: 10)

“[...] my daughter is 10 and half. My daughter is dyslexic, but my dad spends hours after hours with her. So, he spends time, I don’t spend that much of time. It’s
very sad, but I can’t help it.” (E1_F: 25)

“I have family support; either my in laws or my parents come and stay with us. Not everyone is as fortunate, not everyone gets this kind of support. There is another
engineer I know who doesn’t have any family support [...].” (E5_F: 11)

“In my in laws family [...], I am the only daughter in law who works. They still don’t get that how I go to work and still take care of the family. 80% of the popula-
tion is like that. [...] They expect you to quit as soon as you have a baby.” (E5_F: 10)

“[...] they are less women at college like here. That also comes from how a family supports the girl also in education. If the family prepares her for a job or a mar-
riage. If that perspective can be improved, then everything will go right.” (S20_M: 24)

“[...] on behold the society's mindset towards working women could be changed, then it would help women in IT a lot.” (S10_F: 10)

*
Number in bracket refers to page number in the transcript.
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Interest beats image — At least in the long-run: An analysis of core components of ca-
reer choices that influence the short- and long-term persistence of students in

computing disciplines

Working Paper

Carola Jungwirth and Nobina Roy

ABSTRACT

Women’s restraint to persist in computing professions is a global issue. Research
based on Social Cognitive Career Theory (SCCT) is dominated by two explanations: (1)
women leave due to low self-efficacy beliefs, outcome expectations, and interests, and
(2) women leave because they perceive their family plans to be at odds with demands of
careers in computing fields. While research traditionally viewed persistence from a
short-term perspective (e.g., the probability of entering a job in a computing profession
after majoring in a computing field), this perspective is not sufficient as women leave
after a duration of approximately 6-12 years. Hence, we need to complement the short-
term perspective by also considering the expected commitment in the long-run. There-
fore, our research question is: Which core components of the Social Cognitive Career
Theory influence the short- and long-term persistence of female in comparison to male
students in computing disciplines? We use a sample of 723 Indian students of compu-
ting disciplines to examine short- and long-term persistence of female and male students
based on SCCT. Our results indicate that the image of the job field has a significant
positive influence on females’, but not on males’ short-term persistence, whereas per-
sonal interest in the ICT-field has a significant influence on the long-term persistence of
females as well as males. Additionally, family-related barriers do not contribute to
women’s attrition, but are negatively associated with men’s long-term persistence. Fur-
ther aspects of persistence are analyzed and tested, which allows us to theoretically con-

tribute to the refinement of the core components of SCCT.

Keywords: computing discipline, persistence, gender, SCCT
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Interest beats image — At least in the long-run: An analysis of core components of ca-
reer choices that influence the short- and long-term persistence of students in

computing disciplines

INTRODUCTION

Restraints to women’s careers to participate and persist in computing professions
are globally discussed as an unsolved puzzle (e.g., Hill, Corbett, & Rose, 2010). In this
regard the Indian computer and software industry has received a good deal of theoretical
and empirical attention in research (Budhwar & Baruch, 2003; Jungwirth & Roy, 2015a;
Kelkar & Nathan, 2002; Kelkar, Shrestha, & Veena, 2002; Ramalingam, 2012; Roth-
boeck, Vijayabaskar & Gayathri, 2001; Shanker, 2008). By achieving gender parity at
the entry level of the computer and software industry (Ramalingam, 2012), India has
gained the reputation of being able to attract women to computing professions and has
established itself as an exemplary country for fostering women in STEM fields (science,
technology, engineering, mathematics). However, high entry rates of female employees
are confronted with high attrition rates of female employees. This is because in the
long-run the majority of women quit after six to twelve years, and the gender ratio be-
comes similar to the ones in other countries, namely a workforce of approximately 90
percent males and 10 percent females (Lannon, 2013; Nasscom, 2013). Hence, the lack
of long-term persistence (which refers to the time span of few years after job entry) ra-
ther than the short-term persistence of females in computing disciplines seems to be a
considerable problem in the Indian computing and software industry.

In this regard we are particularly interested in understanding core components of
career choices that influence and differ between short- and long-term persistence of
females in computing disciplines. For this we choose an approach that is two-fold. First,
we analyze the impacts of core components of career choice on short-term persistence
as well as on long-term persistence. With that we reveal core components that are cru-
cial for short- and long-term persistence and that differ regarding their impacts on these
two perspectives of persistence. Second, we analyze gender differences. We compare

the impacts of core components on short- and long-term persistence among females and
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males to identify core components that are particularly relevant when focusing on the
retention of females in computing disciplines.

We embed our theoretical considerations in the premises of the Social Cognitive
Career Theory (SCCT) proposed by Lent, Brown, and Hackett (1994, 2000). SCCT has
received a lot of empirical attention (for recent reviews, see Betz, 2008; Lent, 2005;
Lent, 2013) regarding the under-representation of vocational groups in STEM fields. It
suggests that core components of career choices, which are person factors (self-efficacy
beliefs, outcome expectations, and interests) and context factors (supports and barriers)
work together to shape an individuals’ career-related choice goals. Research indicates
gendered persistence in computing professions is dominated by two explanations: wom-
en leave due to low self-efficacy beliefs, outcome expectations, and interests (person
factors), and because they perceive their family plans to be at odds with demands of
careers in computing fields (context factors). However, research based on SCCT has
mainly focused on short-term rather than on long-term persistence of females in compu-
ting disciplines at college or entry-levels in the job market e.g., majoring in engineering
(Lent et al., 2005), intending to stay enrolled in a STEM subject (Lent, Lopez, Lopez, &
Sheu, 2008), the probability of entering an engineering job field, the likelihood of being
an expert in that particular field within five years (Cech, Rubineau, Silbey, & Serond,
2011), etc.

We identify a research gap by arguing that this short-term perspective of persis-
tence is not sufficient because the problem does not lie in the retention of females in
computing disciplines right after their job entry, but in the retention of females in the
long-term perspective. In this regard, studies have shown that females mostly do not
drop out during college or at job entry, but rather after joining an occupation and work-
ing for a few years (Nasscom-Mercer, 2009; Stephan & Levin, 2005). Therefore, we
address this phenomenon by analyzing the changes in the impacts of core components
of career choices on short- and long-term persistence and by identifying differences
among females and males. Although there is ample research on short-term persistence
(e.g., Cechetal., 2011; Lent et al., 2005), we state that it is necessary to consider both
short-term and long-term persistence as well as females and males in our analysis to be
able to identify changes in the impacts of core components between short- and long-

term persistence and to reveal gender differences. In particular, we raise the research
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question “Which core components of SCCT influence the short- and long-term persis-
tence of female in comparison to male students in computing disciplines?” By answer-
ing this research question we will have a more holistic picture of factors that have an
influence on short- and long-term persistence and how they differ across these time
spans as well as across gender.

We approach this research question by using a cross sectional research design,
which allows the analysis of core components at one point in time, instead of a longitu-
dinal research design, which focuses on the analysis of factors over a period of time. We
do this because we are particularly interested in identifying core components of career
choices that are perceived today, but predict and lead plans of persistence in the future.
This will enable us to predict changes in the impacts of core components of career
choices on short- and long-term persistence much earlier. Hence, it allows us to address
crucial core components for short- and long-term persistence at an earlier stage of ca-
reer and to align measures regarding the retention of females in computing disciplines
accordingly.

This study uses a sample of 723 Indian students of computing disciplines to ex-
amine short- and long-term persistence of female in comparison to male students based
on SCCT. We especially focus on examining students as this will give us insights into
crucial factors that already at a university level affect students’ persistence regarding an
occupation related to their studies. We offer an extension of SCCT by introducing the
concepts of expanded interests — drivers that motivate the choice of a college major such
as academic interests, image of the job field, etc. — and career salience to SCCT, and
argue that these aspects need to be considered when analyzing the persistence of genera-
tion Y'. Our findings suggest that in short- and long-term persistence self-efficacy be-
liefs and outcome expectations do not differ across gender, while the impact of the im-
age of the job field reveals gender differences regarding females’ and males’ short- and
long-term persistence. As intuitively expected, social context factors predict short-term

persistence of female and male students, whereas family-related aspects predict long-

" Generation Y individuals are described as individuals who are aged 14-31 in 2008 (Noble, Haytko, &
Phillips, 2009). In contrast to Generation X individuals (aged 45-65 in 2008), there is much unknown
about predictors of career choices regarding the middle-aged members of this generation (ages 18-22)
who predominantly are in the job market.
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term persistence. Interestingly, family-related barriers are not negatively associated with
females’, but with men’s long-term persistence.

With the findings of this study we contribute to the “women in STEM” discus-
sion, as we find changes in the impacts of core components on short- and long-term
persistence and therefore different core components to be relevant for short- and long-
term perspectives of persistence for females and males. We suggest that differentiated
implications regarding two perspectives of persistence are needed in order to retain
women in computing fields in the long-run. We contribute to theory by including the
concept of long-term persistence into SCCT and by implementing it into a testable
model.

In the remainder of this paper we start with a selective review of the SCCT liter-
ature highlighting aspects of the theory relevant to our understanding of the planned
short- and long-term persistence of Indian students in computing fields and develop our
hypotheses. We then present the procedures of data collection and the quantitative
methods for data analysis. In the subsequent sections we report and discuss our results,

and derive implications for future research.

THEORETICAL BACKGROUND

The SCCT model (Lent, 2013; Lent, Brown, Schmidt, Brenner, Lyons, &
Treistman, 2003; Lent et al., 1994) predicts the relationships between person as well as
context factors and career-related choice goals of individuals. While the majority of the
studies applied the SCCT model to the short-term persistence, this approach may also
help to understand which factors determine the long-term persistence of individuals.
Figure I illustrates the model of core components that have an impact on short¢- and

long-term persistence. The model will be described in detail in the following section.
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Figure 1: Theoretical model of core components that affect short- and
long-term persistence

Person factors
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Short-term persistence
Importance of expected

outcomes

™= Social supports and barriers

Expanded interests

Long-term persistence barriers

{ Family-related supports and

Career salience

Source: Authors’ own illustration.

Persistence as a choice goal

According to the SCCT’s choice model, people develop choice goals to pursue
academic and career-relevant activities (Lent et al., 1994; Sheu, Lent, Brown, Miller,
Hennessy, & Duffy, 2010). Such choice goals refer among others to the planned persis-
tence to stay in a certain field (Cooper, Argyris, & Channon, 1998). According to Lent
(2005) persistence can be seen as a matter of choice stability, involving the decision to
remain at or disengage from a particular activity (e.g., education tasks, job positions, or
careers).

As previously established, the short-term perspective of planned persistence
(e.g., majoring in a computing discipline, intending to stay enrolled) is significantly
influenced by person factors and the perception of context factors (Blanco, 2011; Byars-
Winston, Estrade, Howard, Davis, & Zalapa, 2010; Dahling & Thompson, 2010; Inda,
Rodriguez, & Pefa, 2013; Lent et al., 2005; 2008; Singh, Fouad, Fitzpatrick, Liu,
Cappaert, & Figuereido, 2013). However, majoring in a computing discipline and
choosing an occupation in that field are necessary, but not sufficient conditions to ex-
plain all facets of persistence (Cech et al., 2011). Once students complete their studies
and enter an occupation, they have to think about whether they will leverage their de-
grees to secure long-term employment in the workforce.

Research on gender differences taking into account the /ong-term perspective

(e.g., commitment to the job field, prioritizing process of job- and family-related issues)
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with regard to the planned persistence in STEM fields has been rare (Glass, Sassler,
Levitte, & Michelmore, 2013). This research gap is particularly detrimental as priorities
may change over time and affect the planned persistence. For example, work-family
balance may not play a major role in the short-term, but in the long-term perspective of
planned persistence. This is because, males and females firstly focus on the job after the
completion of their major and follow a similar career path by assessing family planning
as irrelevant at the beginning of their professional career. However, work-family bal-
ance will gradually become more important in the long-term perspective (Major, Mor-
ganson, & Bolen, 2013). Predominantly women decide to leave the occupation due to
childbirth, nurturance of children, traditional gender roles, etc. (Bailyn, 2003; Evertsson,
2013; Legault & Chasserio, 2013).

This is why we not only focus on short-term persistence, but also consider long-
term persistence of females and males. The consideration of both persistence perspec-
tives allows us to analyze the impacts of core components on short-term persistence and
to use this as baseline for a comparison with the impacts of core components on long-
term persistence. This has the advantage that we are able to understand the changes be-
tween short- and long-term persistence instead of limiting our focus to one perspective

of persistence.

Person factors

According to Lent et al. (1994) person factors can be understood as “internal
cognitive and affective states and physical attributes” (Lent et al., 1994: 82). These fac-
tors among others refer to gender, ethnicity, self-efficacy beliefs, outcome expectations,
interests, etc. Influence of person factors is not likely to vary along the short- and long-
term perspective of planned persistence. According to Lent et al. (1994) they are viewed
as global and static predictors. They are rooted in an individual’s personality, biology
and upbringing and are not likely to change across short- and long-term perspective of
planned persistence. We acknowledge that over the course of development person fac-
tors can vary by an influence of external variables such as war, extreme poverty, and
experiences with the employer, etc. and hence, affect planned persistence. However,

such conditions are not included in our considerations. Still, we will offer separate hy-
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potheses for the impacts of person factors on short- and long-term persistence as we

assess these two dependent variables of persistence in our model separately.

Self-efficacy beliefs and outcome expectations. Self-efficacy beliefs can be un-
derstood as beliefs about one’s ability to successfully perform particular behaviors or
courses of action (Hackett & Betz, 1981; Lent et al., 2008). Hackett and Betz (1981)
and Betz and Hackett (1981) introduced this concept to the vocational psychology lit-
erature. Based thereon, its potential to help explain women’s high drop out rates in
male-dominated career fields has been analyzed in numerous studies (e.g., Betz &
Hackett, 1983; Fouad & Smith, 1996; Hackett, Betz, Casas, & Rocha-Singh, 1992;
Lent, Brown, & Larkin, 1984; Lent, Brown, & Larkin, 1986; Lent, Lopez, & Bieschke,
1991; Lent, Lopez, & Bieschke, 1993; Schaefers, Epperson, & Nauta, 1997). This line
of research has been expanded to include additional social cognitive variables such as
outcome expectations (e.g., Lent et al., 1994; Lent et al., 2001; Lent et al., 2003; Lent et
al., 2008). Outcome expectations can be understood as beliefs about the consequences
of given actions (Lent et al., 2008). A large body of findings has accumulated on the
positive influence of self-efficacy beliefs and outcome expectations on different choice
goals (Betz, 2000; Byars-Winston et al., 2010; Pintrich, 2003; Quimby, Seyala, &
Wolfson, 2007; Singh et al., 2013; Zimmerman, 2000). Especially, math/science self-
efficacy beliefs have been found to significantly predict math/science-related choice
goals, such as academic persistence (Schaefers et al., 1997), and consideration of math-
and science-related careers (Post, Stewart, & Smith, 1991; Post-Kammer & Smith,
1985). Outcome expectations, along with math/science self-efficacy beliefs, have been
found to predict course enrollment intentions (Fouad & Smith, 1996; Gainor & Lent,
1998). Byars-Winston and Fouad (2008) found students with strong self-efficacy esti-
mates in math/science and positive outcome expectations regarding the personal value
of pursuing math/science activities to be more likely to initiate and persist in
math/science pursuits. Hence, we expect the planned persistence to increase with higher
self-efficacy beliefs and outcome expectations.

Moreover, empirical support is found that suggests a gendered pattern of self-
efficacy beliefs and outcome expectations. Research findings depict that women due to

socialization processes, lower self-esteem, lack of role models, etc. tend to have lower
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self-efficacy beliefs and outcome expectations than men which negatively affects their

choice goals (Betz, 2000; Correll, 2001; Larose, Ratelle, Guay, Senécal, & Harvey,

2006; Luzzo & McWhirter, 2001; Pajares & Miller, 1994). Drawing on insights from

above research findings, we offer the following hypotheses:

Hypothesis 1a. Self-efficacy beliefs and outcome expectations have an influence on
short-term persistence.

Hypothesis 1b. Self-efficacy beliefs and outcome expectations have an influence on
long-term persistence.

Hypothesis 2a. The influences of self-efficacy beliefs and outcome expectations on
short-term persistence are moderated by gender.

Hypothesis 2b. The influences of self-efficacy beliefs and outcome expectations on long-

term persistence are moderated by gender.

Expanded interests and career salience. Interest can be understood as “patterns
of likes, dislikes, and indifferences regarding career-relevant activities” (Lent et al.,
1994: 88). Empirical support has been found for the influence of math/science-related
interests on choice goals such as choice of a college major (Jungwirth & Roy, 2015b;
Lent et al., 1986; Lent et al., 2003; Lent et al., 2005) or academic achievement (Hackett
et al., 1992; Nauta & Epperson, 2003). Developing interests in an area can subsequently
lead to choosing to enter the occupation and to persist in that field (Singh et al., 2013).

We argue that apart from academic interests in a certain field there are more
drivers that motivate the planned persistence in a field and that they may differ across
gender (Engeser, Limbert, & Kehr, 2008; Schinzel, Kleinn, Wegerle, & Zimmer, 1999;
Stewart, 2003). Jungwirth and Roy (2015a, 2015b) found that the image of the job field
as well as factors like family pressure or existence of role-models are drivers for the
choice of a college major and lead to gender differences. Although female students have
demonstrated interests in their field (Davey, 2001; Jungwirth & Roy, 2015a, 2015b)
they were more attracted by a positive image of the job field whereas male students re-
ported significant higher interests, working experiences or traineeships as motivation for
their choice of a college major (Jungwirth & Roy, 2015a, 2015b). We build on these
findings and apply them to the planned persistence suggesting that different drivers for

the choice of a college major (apart from academic interests) may also lead to differ-
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ences in planned persistence among females and males. Therefore, we expand the origi-
nal understanding of interests by taking into account other factors such as working ex-
periences, career prospective, etc. Therefore, we rename the SCCT-component “inter-
ests” as “expanded interests”.

We introduce another novel aspect to SCCT by incorporating career salience in-
to our model. Career salience can be understood as “the importance of work and a ca-
reer in one’s total life” (Greenhaus, 1971: 210). It addresses the career-orientation of a
person and the extent of career-involvement in terms of willingness of time investment,
effort, willingness to make compromises, etc. (Allen & Ortlepp, 2002; Moya, Exposito
& Ruiz, 2000). Studies show that career choices of generation Y are underpinned by
subjective criteria such as career values and needs (Rodrigues, Guest, & Budjanovcanin,
2013). Topics related to the interface between the home-work environments, the role of
career and work, as well as career development issues at different stages of an individu-
al’s lifespan, may all be included and enriched by the consideration of career salience
(Allen & Ortlepp, 2002). Hock and DeMeis (1990) found among mothers of 12-month-
old infants that those with high scores in career salience were more likely to work after
childbirth and that they would prefer to work rather than stay at home. Hence, an
awareness of the importance of work and careers within peoples’ lives may contribute
to our understanding of their behaviors and attitudes related to the planned persistence
(Allen & Ortlepp, 2002). Therefore, we expect the planned persistence to increase the
more a person values his/ her career.

Moreover, empirical support is found that suggests a gendered pattern of career
salience (Gerstein, Lichtman, & Barokas, 1988; Gilbert, 1993; Leung, Conoley, &
Scheel, 1994; Pfost & Fiore, 1990). Studies depict that women’s career salience is dif-
ferent from that of men showing that women consider their professional career as less
important than men (Gerstein et al., 1988; Gilbert, 1993; Leung et al., 1994; Mednick &
Thomas, 1993; Moya et al., 2000; Pfost & Fiore, 1990). Moya et al. (2000) found that
women tend to attach less importance to their career based on their economic situation
(e.g., necessity to work) than men, whose career salience was unrelated to the economic
characteristics of their partner. Based on the insights of empirical research findings, we

expect a gender difference regarding the influence of career salience on the planned
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short- and long-term persistence. Drawing on insights from above research findings, we

offer the following hypotheses:

Hypothesis 3a. Expanded interests and career salience have an influence on short-term
persistence.

Hypothesis 3b. Expanded interests and career salience have an influence on long-term
persistence.

Hypothesis 4a. The influences of expanded interests and career salience on short-term
persistence are moderated by gender.

Hypothesis 4b. The influences of expanded interests and career salience on long-term

persistence are moderated by gender.

Context factors

Context factors “comprise the real and perceived opportunity structures within
which career plans are devised and implemented” (Lent et al., 1994: 107). They are
subdivided into supports and barriers (Lent et al., 1994). Lent et al. (2003) recommend
that “it would be valuable to examine the dimensionality of the contextual supports and
barrier measures and to assess how particular types of supports and barriers (e.g., social
supports, gender barriers), rather than aggregate environmental ratings, relate to choice
behavior” (2003: 464). Keeping in mind our two perspectives of planned persistence,
we suggest that different types of supports and barriers relate differently to these persis-
tence types.

Social supports and barriers. Regarding the short-term perspective of planned
persistence ‘social supports’ seem to play an important role. Lent et al. (2001) and Lent,
Singley, Sheu, Schmidt, and Schmidt (2007) have employed this term by referring to an
encouraging assistance received from proximal social members such as the spouse or
partner, parents, siblings, children, extended family, and friends regarding career choic-
es (Marcinkus, Whelan-Berry, & Gordon, 2007; Silva, Ahmad, Omar, & Rasdi, 2012).
Seymour and Hewitt (1997) show that the majority of students who pursue STEM stud-
ies have been influenced and encouraged to do so by family, teachers, and other signifi-
cant adults. Moreover, encouragement by faculty staff was found to have a positive in-
fluence on engineering students' academic performance (Hackett et al., 1992) and per-

sistence (Schaefers et al., 1997).
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Social barriers, as a counterpart, were found to have a negative influence on
choice goals. This includes negative influences of social environment and family e.g.,
discouragement regarding the pursued job field (e.g., Dahling & Thompson, 2010; Lent
et al., 2005, 2008), negative awareness and a negative opinion of others about the pur-
sued job field (Jungwirth & Roy, 2015b).
To sum up, research indicates that social supports and barriers seem to be im-
portant regarding short-term persistence as they are crucial at the beginning of a career.
We state that females and males follow similar career paths at the beginning of their
careers and therefore do not expect a gendered pattern of social supports and barriers on
short-term persistence. Hence, we assume that they perceive social supports and barriers
in similar ways as these factors mainly affect the short-term persistence of individuals
and their career plans do not deviate much from each other during this period of life.
Regarding the influence of social supports and barriers on long-term persistence
there seems to be a lack of studies as research work has focused on the impacts of social
supports and barriers on short-term persistence. Based on above considerations, we state
that these factors are rather relevant regarding short- than long-term persistence as pri-
orities change over time and other factors become more important (Evertsson, 2013;
Hakim, 2000) that have an impact on long-term persistence (see family-related supports
and barriers). Hence, we expect an influence of social supports and barriers on short-
term persistence, but not on long-term persistence.
Due to the expectation of social supports and barriers being rather irrevelant re-
garding long-term persistence, we also do not expect gender differences to occur. There-
fore, we will examine the moderating effect of gender regarding the influence of social
supports and barriers on short-term persistence, but not on long-term persistence. Draw-
ing on insights from above research findings, we offer the following hypotheses:
Hypothesis 5a. The perceptions of social supports and barriers have an influence on
short-term persistence.

Hypothesis 5b. The perceptions of social supports and barriers do not have an influ-
ence on long-term persistence.

Hypothesis 6. The influences of perceptions of social supports and barriers on short-

term persistence are not moderated by gender.
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Family-related supports and barriers. Research findings indicate that employ-
ees who feel supported during their time of family planning and founding (e.g., regard-
ing work-family balance) feel obligated to return the help e.g., by persisting in the com-
pany, whereas people who feel hindered by their company in their career progress or in
maintaining work-family balance lack commitment and do not feel obligated to repay
the company in terms of not quitting (Eisenberger, Huntington, Hutchison, & Sowa,
1986; Shore & Wayne, 1993; Wayne, Shore, & Linden, 1997). Further, research sug-
gests that family-related supports and barriers are rather important during long-term
persistence when people start thinking about family matters (Butts, Casper, & Yang,
2013), than during short-term persistence when family plans are not current issues.
Therefore, we expect an influence of family-related supports and barriers on long-term
persistence, but not on short-term persistence.

Moreover, empirical support is found that suggests a gendered pattern of family-
related supports and barriers (Luzzo, 1995; Luzzo & Hutcheson, 1996; Slaney &
Brown, 1983). Results by Slaney and Brown (1983) show that 14% of undergraduate
college women reported marriage and family demands as their major career-related bar-
rier, compared to only 1% of college men. Similar results from a study by Jungwirth &
Roy (2015b) revealed greater perception of family-related barriers (such as juggling
work and family responsibilities or making sacrifices to have children) and supports by
female than by male students. As established above, family-related supports and barriers
are rather relevant during long-term persistence than short-term persistence. Therefore,
we will focus on the analysis of gender differences regarding family-related supports
and barriers on long-term persistence and not on short-term persistence. Drawing on
insights from above research findings, we offer the following hypotheses:

Hypothesis 7a. The perceptions of family-related supports and barriers do not have an
influence on short-term persistence.
Hypothesis7b. The perceptions of family-related supports and barriers have an influ-
ence on long-term persistence.
Hypothesis 8. The influences of perceptions of family-related supports and barriers on

long-term persistence are moderated by gender.
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DATA AND METHODS

Sampling

We identified the top 10 universities in India that graduate women and men in
computing and engineering disciplines. The deans of Indian Institutes of Technology
(IITs) or other public universities were contacted and invited to be part of the study.
More than half of the universities responded affirmatively, and in the end, six universi-
ties agreed to participate. Some of the universities provided us with email addresses, so
that we could send an online-link to the students; other universities allowed us to visit
the courses and to conduct the survey on the spot with printed questionnaires. Universi-
ties broadly represented every region of the country and included very large institutions
that are known for technology (Anna University, Indian Institute of Management Ban-
galore, International Institute of Technology Bangalore, Indraprastha Indian Institute of
Technology Delhi, Indian Institute of Technology Delhi, Indian Institute of Technology
Madras).

Participants were 723 students majoring, or intending to major, in a computing
discipline at one of six Indian universities. Their mean age was 20.62 years, SD =4.19.
First, second and beyond year students accounted, respectively, for 38% (n =279), 36%
(n=263), and 26% (n = 181) of the sample. Relatively few students were married (5%)
or in a serious relationship (10%). Overall, the sample included 220 (30.4%) women
and 503 (69.6%) men. In terms of nationality/ethnicity, 90% self-identified as Asians
(India) and 10% reported other national/ethnic identifications (Europeans, Americans,
Sri Lankans, and Ethiopians). The most frequently endorsed majors were computer sci-
ence and engineering, mechanical engineering, and information technology, but most of
the other majors that students listed included variations of these fields or related fields
(e.g., civil engineering, electrical and computer engineering, computer information sys-

tems, management information systems).
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Measures

An overview over the used items and scales in this study is given in Appendix A.

a) Dependent variables

Persistence as a choice goal. Students’ intentions to persist in their computing
discipline were measured with a 2-item scale adapted from Cech et al. (2011). Students
rated their level of short-term persistence with answering the question “How likely is it
that you will be a professional in your field in 5 years?”” along a 5-point scale (anchored
at 1 = very unlikely and 5 = very likely). Higher scores indicate higher ambitions re-
garding their short-term persistence in a computing discipline after joining an occupa-
tion. Consistent with our theoretical considerations (e.g., Cech et al., 2011; Lent et al.,
2008), we included an item referring to the intended commitment after joining an occu-
pation. Respondents rated their level of long-term persistence with answering the ques-
tion “How long (in years) do you feel committed to remain employed in your special-
ized branch?” along five answering options ranging from 1-5 years to above 20 years.
Greater number of years indicates higher values of long-term persistence. We focus on
“commitment” as this serves as an indicator for long-term persistence. As we are ana-
lyzing students and not employees, we are not interested in their actual duration of stay
in an occupation; but we are interested in analyzing how committed they are to their
occupation and hence measure whether they at all intend to stay and which factors al-
ready at a university level increase or lower these intentions.

Consistent with our theoretical elaborations, it is noteworthy that females reveal
a significant lower average long-term persistence (p< .01) than males, while there are no
significant gender differences in the average short-term persistence observable. This
supports our starting point indicating that the problem rather lies in the retention of fe-
males in computing disciplines in the long-term than in the short-term perspective.

To sum up, we assessed persistence with two single-item measures: 1. likelihood

of being a professional (short-term) and 2. commitment (long-term).
b) Independent variables

Independent variables were measured on a 5-point Likert scale. Higher values

indicate higher assessment of the measured variable.
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Self-efficacy beliefs. According to Betz and Hackett (2006) “there is no entity
called ‘career self-efficacy’ except as an umbrella term for self-efficacy beliefs with
respect to possible career-related domains of behavior” (Betz & Hackett, 2006: 6).
Hence, it is necessary to define the domain that the assessment of self-efficacy beliefs
should refer to. Consistent with Lorz and Schindler (2011) we measured self-efficacy
beliefs asking for a self-assessment of the students’ technical aptitude as we analyze
abilities regarding a STEM-field and particularly computing disciplines.

Hence, we assessed self-efficacy beliefs with a single-item measure: technical
aptitude.

Outcome expectations. Consistent with our theoretical considerations (e.g.,
Fouad & Guillen, 2006; Lent & Brown, 2006), we used a 6-item scale to assess out-
comes that could result from earning a degree in a computing discipline and being per-
sistent in that field (e.g., earn an attractive salary, career promotions, achieving desired
job). Participants responded by indicating how important or unimportant they rated the
outcomes.

Hence, we assessed outcome expectations with a 6-item measure: importance of
expected outcomes.

Expanded interests. Based on theory (e.g., Engeser et al., 2008; Jungwirth &
Roy, 2015a, 2015b; Schinzel et al., 1999; Stewart, 2003), we used a 7-item scale that
addressed three categories of drivers for choosing a college major. These categories
addressed the perceived image of the job field (career esteem, promising job prospec-
tive), external pressure (e.g., family pressure, pressure to take over a (family) business),
and personal interests (academic interests in the subject, experiences on the job). We
included the aspect of external pressure assuming that in India students may be guided
by their parents and extended family members regarding their choice of a college major
or an occupation and it may not be the students’ decision (solely), but a family decision.

Hence, we assessed expanded interests with 7-items that addressed three catego-
ries: 1. image of the job field, 2. external pressure and 3. personal interests.

Career salience. Students’ career salience was measured with a 4-item scale
adapted from Greenhaus (1971) to make items appropriate for students of the generation
Y majoring in the computing disciplines. We focused on two areas ‘general attitudes

towards work & planning and thinking about a career’ and ‘the relative value & im-
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portance of work and a career’. In the latter area we addressed issues regarding the will-
ingness of mobility (“I would move to another country if I thought it would help ad-
vance in my career.”). This is a crucial affordance of computing and software industry
and may lead to gender differences with women not being as mobile and flexible as
male employees due to traditional gender roles (Shanker, 2008). Respondents rated their
level of agreement with each statement.

Hence, we assessed career salience with a 4-item scale that addressed two cate-
gories: 1. planning and thinking about a career and 2. willingness of mobility.

Supports. The support scales were adapted from Lent et al. (2003) and Swanson
and Woitke (1997). Wording of the scales rather focused on the subjective perception of
supports and barriers than their actual existence as “the perception of events provides
the more influential force on career behavior” (Swanson & Woitke, 1997: 446). Hence,
we aimed at analyzing whether simply the perception of supports would lead to an in-
crease of short- and long-term persistence. Students were presented 6 items regarding
two types of supports: social supports and family-related supports by companies that
were supposed to help respondents in balancing work and family-related aspects. Re-
spondents indicated the likelihood of perceiving each support.

Hence, we assessed supports with a 6-item scale that addressed two categories of
supports: 1. social supports and 2. family-related supports.

Barriers. Also the barrier scales were adapted from Lent et al. (2003) and Swan-
son and Woitke (1997). Analogous to the assessment of supports, the wording of the
scales focused on the perception of barriers rather than on their actual existence. Stu-
dents were presented a 7-item scale regarding social and family-related barriers and
were asked to indicate how likely they were to perceive different types of barriers if
they chose and planned to persist in a computing field. Respondents indicated the likeli-
hood of perceiving each of the barriers separately.

Hence, we assessed barriers with a 7-item scale that addressed two categories of

barriers: 1. social barriers and 2. family-related barriers.
Analytic procedure

We tested the scales for measurement invariance before assessing the hypothe-

sized relationships. It is necessary to identify equivalent phenomena for both groups
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(male and female students) when analyzing across gender (Lent et al., 2008). We per-
formed separate analyses that involved raw data as input for each of the gender groups
(Anderson & Gerbing, 1988). All constructs in the two samples were composed of iden-
tical items. Constructs were found to be invariant across groups indicating that they
were measured comparably across groups (see Appendix B). The Cronbach’s a values
ranged from 0.65 to 0.79 (see Appendix A), indicating an acceptable reliability of our
scales (Nunally & Bernstein, 1994). However, we observe exceptions regarding the
Cronbach’s a value e.g., external pressure (Cronbach’s a = .45). This is probably due to
the self-developed character of the scale at early stages of research, which will need
further consideration.”

Following Lent et al. (2008) we used a multi-group analysis with gender as a
categorical moderator to examine our proposed model. In detail, we firstly analyzed the
main effects, namely the impacts of person and context factors on short- and long-term
persistence. For this we used the full sample of female and male students. In a second
step, we used subgroup analysis to identify gender differences in the impacts of core
components on short- and long-term persistence. We firstly analyzed the impacts of
core components on short- and long-term persistence in the female and male subgroup.
Subsequently, we compared the results of these two subgroups and identified gender
differences among the impacts of core components on short- and long-term persistence.
Overall, the independent variables and controls® are identical in the full sample as well

as in the gender subgroups.

RESULTS

Scale means, standard deviations, and correlations for the full sample are sum-

marized in Appendix C. To address the tenability of the SCCT choice model, as shown

* According to Schecker (2014) there is no objective critical value for Cronbach’s « to decide when a
scale can be used and when not. A construct with a Cronbach’s « that is below 0.7, which cannot be in-
creased through deletion of particular items, can still be used for analysis if the ,,measure has other desir-
able properties, such as meaningful content coverage of some domain and reasonable unidimensionality,
[...] low reliability may not be a major impediment to its use (Schmitt, 1996: 352). We follow this line
of thought and argue that our scale covers crucial aspects of our analysis and cannot be excluded from
interpretation.

3 We used the last grade in a science-related subject as control variable as good grades may have an influ-
ence on career choices (Lent, Lopez, & Bieschke, 1993).
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in Figure 1, we tested model fit for the full sample. We employed robust maximum
likelihood estimation procedures and relied on the comparative fit index (CFI) and the
root-mean-square error of approximation (RMSEA) to assess model-data fit. Our model
yielded evidence for acceptable fit, CFI=.905, RMSEA= .051 (Browne & Cudeck,
1992; Hoyle & Panter, 1995). The results of our multivariate results of path analysis are

summarized in Table 1.
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Table 1: Results of multi-group analysis

Short-term persistence

Long-term persistence

Full Male Female | Gender Full Male Female |Gender

sample | subgroup | subgroup | difference” | sample subgroup | subgroup | difference”
Person factors
Self-efficacy 219%* sk % -.430 120 .025
beliefs H1av)| 2! AT moaxy [@ibxy | 0% | 103 (op xy
Importance of

302%* -.067 122 425
outcome ex- .308#* 209 .099 .196
v

pectations (H1lav) (H2ax) | (H1b x) (H 2b %)
Expanded interests
Image of the 122%* . -2.006* .051 -.328
job field m3avy| O | B maavy @bt P 9 | manx
External pres- | -.089" . -1.924 -126 137
sure (H3av) -.142 .038 (H 4a vy* | (H3b %)° -.128 -.149 (H 4b %)
Personal inte- 2% " 176 23 st sk -.407
rests H3av)y| 1 0961 aa xyt [@3bvy | 210 27 (H 4b x)
Career Salience
Planning and | ., 599 115% 114
thinking about (H 3a ) .093 .048 (H4a %)* | (H3b v) 135 121 (H 4b )
a career
Willingness of | .105%* + o -.683 -.02 -.608
mobility @3avy| OB | 126 et [mspxy | 0| 022 rgp x
Context factors
Supports
Social sup- 118* N -1.073 071
ports (H 5a v .079 .196 (H6v) | (H5bv) .051 .07 - 111
Family-related | -.022 .012 + 913
supports (H7a ) .017 -.099 1.064 (H 7b %) .104 281 (H 8 %)
Barriers
Social barriers | -.112%* + -.083 -.007

(H 52 v) -.108 -117 MH6v) | @sbv) -.013 -.014 -.608
Family-related -.04 -.054 + 981
barriers (H7av) -.074 .064 -1.467 (H 7b %) -.147 -.112 (H 8 x)
Grade of sci-
ence-related .019 -.033 .105 .630 .012 .081 -.139 -.617
subject

"p< 01, p< 05, p<.

1.

® Gender differences are assessed based on z-scores.

* Due to the mixed results regarding the categories of expanded interests (image of the job field and ex-
ternal pressure are significant and personal interest is insignificant) and due to the overall mixed results
regarding Hypothesis 4a (career salience is insignificant while parts of expanded interests are significant)
we state that Hypothesis 4a is not fully, but partially supported.
> Due to the mixed results regarding the categories of expanded interests (image of the job field and ex-
ternal pressure are insignificant and personal interests is significant) and career salience (planning and
thinking about a career is significant and willingness of mobility is insignificant) we state that Hypothesis
3b is not fully, but partially supported.
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In the following section we will concentrate on giving a brief overview over our
main results. Appendix D gives an overview over which hypotheses are fully, partially

and not supported by our data.

Person Factors

Self-efficacy beliefs and outcome expectations. In line with our expectations we
find self-efficacy beliefs (B=.219, p< .01) and outcome expectations (B= .302, p< .01)
to have a significant positive influence on short-term persistence. Contrary to our ex-
pectations we do not find these paths to have a significant influence on /ong-term persis-
tence.

Moreover, in contrast to our assumptions, we do not find significant gender dif-
ferences regarding the influence of self-efficacy beliefs and outcome expectations nei-
ther on short- nor on long-term persistence. However, these results support recent re-
search work by Cech et al. (2011) and Lent, Lopez, Sheu, and Lopez (2011) suggesting
that self-assessment of skills and outcome expectations have a positive influence on
choice goals, but are not moderated by gender.

Expanded interests and career salience. In agreement with our expectations, all
paths from expanded interests and career salience show a significant influence on short-
term persistence in the full sample.

Regarding the influence of expanded interests on /ong-term persistence we find
expanded interests in terms of personal interests (B= .23, p< .01) to have a significant
positive influence on long-term persistence, whereas, contrary to our assumptions, the
other paths (image of the job field and external pressure) are insignificant.

Regarding career salience we find career salience in terms of planning and think-
ing about a career (B=.115, p< .05) to have a significant positive influence on long-
term persistence, whereas career salience in terms of willingness of mobility is insignif-
icant. This is (partly) in line with our expectations.

Conforming to our expectations we find the influence of expanded interests in
terms of image of the job field and external pressure to be moderated by gender in the
short-term persistence. Our results indicate that the positive influence of the image of
the job field on short-term persistence is significantly higher for female students where-

as the negative influence of external pressure on short-term persistence is significantly
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higher for male students. Contrary to our theoretical considerations, the paths from ca-
reer salience and expanded interests in terms of personal interests are not moderated by
gender in the short-term persistence.

Comparing the subgroups regarding the long-term persistence we do find several
paths to be significant in the full sample as well as in the separate subgroups e.g., ex-
panded interests in terms of personal interests is significant in the female (B= .27, p<
.01) as well as in the male (B= .216, p< .01) subgroup. However, contrary to our theo-
retical considerations, we do not find evidence for these paths to be moderated by gen-

der in the long-term persistence.

Context factors

Social and family-related supports and barriers. In line with our expectations,
social supports (B=.118, p< .05) have a significant positive influence on short-term
persistence, while social barriers (B= -.112, p< .05) show a significant negative influ-
ence on short-term persistence.

Contrary to our assumptions, the paths from family-related supports and barriers
to long-term persistence are insignificant in the full sample.

Results regarding gender differences of social supports and barriers on short-
term persistence are in line with our considerations, showing that there are no gender
differences observable. This indicates that the perception of these supports and barriers
has equally strong effect on short-term persistence of female and male students.

Regarding the paths from family-related supports and barriers to long-term per-
sistence we do not find evidence for them to be moderated by gender. On the one hand,
this is an unexpected result as evidence for a gendered pattern of family-related supports
and barriers has been found in other research (e.g., Luzzo, 1995; Luzzo & Hutcheson,
1996; Slaney & Brown, 1983). On the other hand, it is consistent with our prior findings
as gender differences are not likely to occur if the main effect is insignificant. Neverthe-
less, we observe interesting findings in the subgroups showing that family-related barri-
ers have a negative impact on males’, but not females’ long-term persistence. We will

elaborate on this in the discussion part of this paper.
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Robustness checks

As we gathered our data in a one-time survey and our data are self-reported, it is
necessary to control for effects of the common method bias. We conducted Harman’s
one-factor test to test the presence of common method effect. We entered all 34 varia-
bles into an exploratory factor analysis in order to determine the number of factors that
are necessary to account for the majority of variance in the variables (e.g., Andersson &
Bateman, 1997; Greene & Organ, 1973; Krishnan, Martin, & Noorderhaven, 2006; Pod-
sakoff, MacKenzie, Lee, & Podsakoff, 2003; Podsakoff, Todor, Grover, & Huber, 1984;
Schriesheim, 1979; Steensma, Tihanyi, Lyles, & Dhanaraj, 2005). The factor analysis
revealed the presence of twelve distinct factors with eigenvalue greater than 1.0, rather
than a single factor. The twelve factors together accounted for 65.43% of the total vari-
ance; the first (largest) factor did not account for a majority of the variance (12.6%).
Thus, no general factor is apparent. The result of this analysis suggests that common

method variance does not affect our results.

DISCUSSION

Person factors

Contrary to our theoretical considerations, where we stated that the impacts of
person factors are not likely to change between short- and long-term persistence, we
observe that person factors do have different impacts on these two perspectives of per-
sistence.

Self-efficacy beliefs and outcome expectations. In detail, we observed that self-
efficacy beliefs and outcome expectations showed a significant positive influence on
short- but not on long-term persistence. The significant path to short-term persistence is
in line with prior research work, where self-efficacy beliefs and outcome expectations
have been found to be significant predictors for choice goals with computing and engi-
neering students (e.g., Betz, 2000; Byars-Winston & Fouad, 2008; Byars-Winston et al.,
2010; Correll, 2001; Dahling & Thompson, 2010; Larose et al., 2006; Luzzo &
McWhirter, 2001; Pajares & Miller, 1994). However, our main finding in this regard is
that contrary to our expectations the impact of person factors varies over time. This

might be because strong self-efficacy beliefs as well as outcome expectations are rather
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important at the beginning of a career, where confidence in one’s own abilities and a
clear idea of the career-related expectations are necessary in order to decide for a certain
career field. However, it will be interesting to further scrutinize why self-efficacy be-
liefs and outcome expectations have different impacts on short- and long-term persis-
tence in order to tailor measures regarding the retention of females accordingly to these
two life spans. To approach this question, it will be useful to elaborate on factors that
lead to changes in the influence of self-efficacy beliefs and outcome expectations on
long-term persistence of computing students.

Expanded interests and career salience. Interestingly, regarding our extension
of the SCCT we find significant paths from expanded interests and career salience to
short-term and long-term persistence of students. Moreover, our self-developed interests
scale is the only predictor that depicts significant gender differences with respect to the
dimensions of perceived image of the job field and external pressure regarding the in-
fluence of person factors on short- and long-term persistence. These results support our
extension of the interests scale.

Focusing on the female subgroup we observe a shift regarding the dimensions of
the variable ‘expanded interests’ across the short- and long-term persistence. On the one
hand, we observe the image of the job field to have a significant influence on short-term
persistence (but not on long-term persistence). On the other hand, we find personal in-
terest to have a significant influence on /ong-term persistence (but not on short-term
persistence). This indicates a self-selection process, in which females who are mainly
driven by the image of the job field report higher levels of short-term persistence,
whereas females who are mainly driven by personal interests report higher levels of
long-term persistence. Our main finding in this regard is that we find personal interests
to be a relevant component for females as well as males for their long-term persistence.
This finding may also be interesting for motivation research showing that extrinsically
motivated females (image of the job field) and intrinsically motivated females (personal
interests) show differences in their planned persistence. Also, we argue that image cam-
paigns such as undertaken by Nasscom and Indian government may attract females to
the computing field for a short-period of time; however, they do not lead to long-term
persistence. This is in line with a study by Jungwirth and Roy (2015a) who question the

long-term effect of ‘image’ as a driver for career choices.
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Results also support the predictive usefulness of career salience regarding persis-
tence of computing students and should be included in future research. In contrast to
prior research from different decades (e.g., Gerstein et al., 1988; Leung et al., 1994;
Mednick & Thomas, 1993; Moya et al., 2000) we do not find significant gender differ-
ences regarding career salience suggesting that female and male students in our sample
value their careers equally high. This indicates that career perceptions have changed
across gender and along generations. In contrast to prior research findings, females and
males of generation Y in our data set value their career in the same way. However, there
might be external circumstances that force them to adjust and make sacrifices regarding

their careers.

Context factors
Regarding context factors our data support our assumption concerning a shift in
the impact of the perception of supports and barriers on short- and long-term persis-

tence.

Social and family-related supports and barriers. We find social supports and
barriers to have a significant influence on short-term persistence (but not on long-term
persistence), whereas family-related supports and barriers have a significant influence
on long-term persistence (but not on short-term persistence). Moreover, we observe that
supports in general tend to have significant influence on females’ persistence, whereas
the paths from barriers to persistence are insignificant in the female subgroup. In con-
trast, barriers tend to have significant influence on males’ persistence, whereas the paths
from supports to persistence are insignificant in the male subgroup. Our interpretation
of these results is in line with Peus and Welpe (2011), stating that women seem to have
accepted traditional gender-roles that have been present for centuries and are still im-
posed by society and social environment. Therefore, women do not perceive aspects
such as juggling work and family or making sacrifices to have children as family-related
barriers, whereas male students in our sample perceive this as hindrance to their career.
This is in line with previous research suggesting that family-related issues have a nega-

tive impact on males’ rather than on females’ persistence (e.g., Cech et al., 2011).
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IMPLICATIONS AND DIRECTIONS FOR FUTURE RESEARCH

In this study we were particularly interested in understanding which core com-
ponents of the SCCT influence the short- and long-term persistence of female in com-
parison to male computing students to stay in computing professions. Based on our
analysis we derive implications for theory and practitioners, who aim at increasing the

persistence of females in computing disciplines and give directions for future research.

Implications

Regarding theory, we highlight that our approach complements the prevailing
approach of focusing on a short-term perspective of persistence by including a long-
term perspective and therefore enriches emerging literature on persistence in computing
disciplines. Moreover, we complement SCCT by including variables that, to the best of
our knowledge, have not been quantitatively assessed in the context of SCCT. Our re-
sults suggest that consideration of these variables contribute to a better understanding of
persistence and should be included in further theoretical considerations. To be precise
we make the following suggestions: First, is to expand the theoretical concept of “per-
sonal interests” as our study shows that other drivers, such as the image of the job field,
have a significant influence as well. Second, it is necessary to consider the theoretical
concept of career salience, but to question the existence of gender differences regarding
the generation Y as there are no differences evident in our sample.

Regarding practical implications, our data provide support for distinguishing be-
tween two perspectives of persistence and propose that short- and long-term persistence
require different policies in order to retain females in computing disciplines. We
acknowledge that first steps have been undertaken in order to increase the number of
women in STEM-fields. Hence, high numbers at the entry level and therewith high
short-term persistence can be observed. Our data suggest that a good image of the job
field as well as acceptance, involvement and support by parents, spouses and significant
others are factors that increase short-term persistence of females. Hence, in order to
hold high numbers of females at the entry-level practitioners are advised to further
strengthen the image of the ICT-industry e.g., by creating transparency regarding good

working conditions, career advancement possibilities, etc. Moreover, the implementa-
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tion of social support systems at early stages will be helpful e.g., career counsellors at
college-level or mentoring programs, networking activities.

Looking at the long-term perspective our results indicate that women who as-
sessed high interests in the field showed higher persistence. Our data suggest that there
is a general necessity for developing science-related interests in female students and
efforts that aim at developing personal interests in computing disciplines. That is, espe-
cially the social environment, primary schools, and high schools need to introduce girls
to computing aspects through adequate books, toys, hobbies, courses, etc. giving them
the same opportunity to develop their science-related interests and explore their science-
related aptitudes. This is consistent with research suggesting that early access to com-
puters may reduce intimidation with technology and that same-sex education may serve
to reduce career bias against computing fields (Adya & Kaiser, 2005).

Our data also suggest that women who perceived supports regarding their work-
family balance showed higher long-term persistence. Therefore, it might be beneficial to
increase supportive measures. As established above, our data show that females and
males value their careers similarly high and have similar career expectations. Therefore,
it might be supportive to acknowledge the concept of “women as breadwinners” and
offer them equal opportunities to advance in their career and hence increase long-term

persistence.

Directions for future research

Like all research, our research has limitations that suggest opportunities for fu-
ture research. First, our self-developed scale has a low Cronbach’s o value. There is a
need for developing better measures. Second, we have based our analysis on the inquiry
of students. On the one hand, one might argue that this limits our study as students may
have difficulties imagining the perception of context factors in a work environment. On
the other hand, our results indicate that students’ awareness and perception of different
context factors varies between short- and long-term persistence, as the influence of
these factors differs between the two perspectives of persistence. Also, it shows that
there are factors that students perceive to be so crucial that they influence their intention
to stay in an occupation related to their studies even though they are still at the universi-

ty. Nevertheless, it might be interesting to run a similar analysis with employees in
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computing disciplines and to compare the results with our students. Last, with using an
Indian sample we follow the call of Lent et al. (2010) for more research involving non-
Western samples; still, our findings are limited to the cultural and national lines of the

Indian context.

CONCLUSION

In this study, we extend the traditional view of persistence by adding a long-term
perspective. We provide evidence that person and context factors affect females’ and
males’ short- and long-term persistence differently. Further, we introduce two novel
concepts to SCCT by including expanded interests and career salience that we find to
play a role in persistence of female and male students of computing disciplines. Our
results show that female and male students of our sample reveal a farsightedness con-
sidering family-related aspects in terms of adjusting their planned persistence when tak-
ing these aspects into account. We offer an explanation for high attrition rates and sug-
gest that an early-rooted development of females’ interest in computing disciplines as
well supportive measures regarding family-related matters will help increasing long-
term persistence of females. We hope that this study will stimulate further development
of gendered persistence theory and further empirical research in the area of persistence
of female workforce in technology-based industries. From the practice point of view,
managers and practitioners are advised to adopt an approach that acknowledges changes

of priorities in different life spans of individuals.
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APPENDIX

Appendix A

Overview over items and scales

Items Min | Max | Mean | S.D.
Persistence | Short-term persistence”, 1 item
Likelihood of being a professional in 5 years. 1 5 3.96 | 1.022
Long-term persistence", 1 item
Commitment to remain employed in specialized
1 5 2.72 | 1.483
branch.
Self-efficacy | Technical aptitude”, 1 item
beliefs Self-assessment of technical aptitude. 1 5 3.63 | .760
Outcome Importance of expected outcome, 6 items,
expectations | Cronbach’s a=.79
Importance of achieving the desired job. 1 5 449 | 785
Importance of working self-reliant in the job. 1 5 426 | .807
Importance of career promotion possibilities. 1 5 4.16 | .859
Importance of high income. 1 5 4.23 .859
Importance of career esteem. 1 5 434 | 775
Importance of family and leisure time (beside the job). 1 5 4.43 .830
Expanded Image of the job field, 2 items, Cronbach’s o= .69
interests Influence of career esteem on choice of studies. 1 5 4.00 | .921
Influence of high job prospective on choice of studies. 1 5 3.96 | .982
External pressure, 3 items, Cronbach’s o= .45
Inﬂuenee of a study-related family business on choice 1 5 1.62 963
of studies.
Influence of family pressure on choice of studies. 1 5 2.04 | 1.228
Influence of a role model on choice of studies. 1 5 291 | 1.325
Personal interests, 2 items, Cronbach’s o= .46
Influence of interest in the subject on choice of studies. 1 5 4.13 .837
Inﬂuenee of previous experience in the field on choice 1 5 256 | 1405
of studies.
Career Planning and thinking about a career, 2 items,
salience Cronbach’s o= .46
I look at a career as a means of expressing myself. 1 5 3.11 | 1.124
I started thinking about jobs and careers when I was 1 5 306 | 1358
young.
Willingness of mobility, 2 items, Cronbach’s o= .75
I would move to another part of my country if it would 1 5 380 | 1.205
help advance my career.
I would move to another country if I thought it would 1 5 362 | 1.309
help advance my career.
Supports Social supports, 3 items, Cronbach’s a=.67
Encouragement by friends and other significant people 1 5 402 | 976
(e.g., teachers, etc.).
Hav1gg a mentor or role model related to the aspired 1 5 380 | 1.061
vocation.
Provision of career-related apprenticeships on the uni- 1 5 365 | 1.066

versity campus.
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Min | Max | Mean | S.D.
Family-related support, 3 items, Cronbach’s a= .65
Child care center in the company. 1 5 3.10 | 1.150
Day-care for older people and dependents. 1 5 2.97 | 1.198
Brov1s1on of’a women’s representative in the organiza- | 5 329 | 1.175
tion/ worker’s union.
Barriers Social barriers, 3 items, Cronbach’s a=.76
Other'people s beliefs that certain careers are not ap- 1 5 291 11320
propriate for women/men.
Fields which are non-traditional for my sex. 1 5 2.27 | 1.341
Be1r}g discriminated by future employer due to my 1 5 224 | 1241
marital status.
Family-related barriers, 4 items, Cronbach’s a=.72
Having children. 1 5 2.58 | 1.365
Conflict between my marriage/family plans and my 1 5 275 | 1352
career plans.
th being able to find good day-care services for my 1 5 261 | 1315
children.
Employment at remote locations without infrastructure. 1 5 2.94 | 1412
Grade Science grade”, 1 item
Grade in science-related subject. 1.0 | 3.0 | 1.315 | .350
®Comprised of single-items; therefore Cronbach’s « cannot be computed.
Appendix B
Measurement invariance tests
Measurement v 2 Ay CF1 -
Invariance dr) ¥ /d.f. (Ad.L) | (ACFI) RMSEA | PCLOSE | Decision
Model 1:
Configural invari- 99.878 1.469 - 962 .025 1.000 accepted
ance (68) )
Model 2: 123.973 24.095 962
Metric invariance (92) 1.348 (24) “) .022 1.000 accepted
Model 3: 173.423 49.45 921
Scalar invariance (108) 1.606 (16) (.041) 029 1.000 accepted
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Appendix C

Correlations, means, and standard deviations

Mean | S.D. 2 3 4 5 7 8 9 10 11 12 13
1. Short-term persis- 396 1.022
tence
2. Long-term persis- 272 1.483 238"
tence
3. Self-efficacy 363 760 191" 1237
beliefs
4. Importance of
outcome expecta- 432 567 216™ .048 -.046
tions
5. Image of the job 398 | 820 | 121" | 020 | 033 | 200"
field
6. External pressure 2.19 815 -.036 -094" | -.025 115 | 2477
7. Personal interests 3.35 .897 1347 | 159 | 3097 -.024 027 -.024
8. Planning and
thinking about a 3.09 1.039 | .140" .063 .095° 237" | 1577 | 122" | .084°
career
9 Willingness of 371 1127 | 167" | 035 -006 | 121" | 066 054 | 080" | 254
mobility
10. Social supports 3.82 .802 178" .042 .022 190 | L1017 .038 065 1537 | 1237
11. Family-related 3.69 855 053 S071 | 033 | 117" | 049 | 140 | -037 | .126™ | -041 | 3257
supports
12. Social barriers 2.23 1.063 -032 | -1477 | -1147 037 063 196" | -.056 | .145™ -.060 018 2117
13. Family-related 2.72 999 -020 | -064 | -063 | 078" | .119" | 100" | -022 | .050 S027 | 078" | 224™ | 436™
barriers
14. Grade in science- | 3, 350 | -050 | -.024 | -133" | -076" | -.097" | .009 | -.080" | -.006 019 | -124" | -041 | -006 | -.057
related subject

™ Correlations are significant at the p< .01 level.
" Correlations are significant at the p< .05 level.
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Appendix D

Summary of fully, partially and not supported hypotheses

Hypothesis 1a. Self-efficacy beliefs and outcome expectations have a positive influence on short-
term persistence.

Fully supported v*

Hypothesis 1b. Self-efficacy beliefs and outcome expectations have a positive influence on long-
term persistence.

Not supported %

Hypothesis 2a. The influences of self-efficacy beliefs and outcome expectations on short-term
persistence are moderated by gender.

Not supported x

Hypothesis 2b. The influences of self-efficacy beliefs and outcome expectations on long-term
persistence are moderated by gender.

Not supported x

Hypothesis 3a. Expanded interests and career salience have an influence on short-term persis-
tence.

Fully supported v*

Hypothesis 3b. Expanded interests and career salience have an influence on long-term persis-
tence.

Partially supported (V')

Hypothesis 4a. The influences of expanded interests and career salience on short-term persistence
are moderated by gender.

Partially supported (V')

Hypothesis 4b. The influences of expanded interests and career salience on long-term persistence
are moderated by gender.

Not supported x

Hypothesis 5a. The perceptions of social supports and barriers have an influence on short-term Fully supported v*
persistence.

Hypothesis 5b. The perceptions of social supports and barriers do not have an influence on long- Fully supported v*
term persistence.

Hypothesis 6. The influences of perceptions of supports and barriers on short-term persistence are | Fully supported v*
not moderated by gender.

Hypothesis 7a. The perception of family-related supports and barriers do not have an influence Fully supported v*

on short-term persistence.

Hypothesis 7b. The perceptions of family-related supports and barriers have an influence on
long-term persistence.

Not supported x

Hypothesis 8. The influences of perceptions of family-related supports and barriers on long-term
persistence are moderated by gender.

Not supported x
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The mixture makes the difference — A motivation-based taxonomy of ICT-students

Working Paper

Carola Jungwirth and Nobina Roy

ABSTRACT

In recent years companies in the industry of information and communication
technology (ICT-industry) have reported an imminent shortage of skills as well as diffi-
culties in recruiting qualified employees, which endangers their growth opportunities.
Especially employees with adequate technical and science-related skills are scarce.
Therefore, this article seeks to offer an insight into the heterogeneous motivation pro-
files of people that are attracted to the ICT-industry. This will support us to encounter
the shortage of skills by developing appropriate incentives and derive implications that
are best suited for their motivation profiles. Moreover, it will enable recruiters and
companies to align their strategies with the motivation profiles, aiming at increasing the
probability of people entering the ICT-industry.

In this study we use a sample of 458 German students of computer sciences to
examine their heterogeneous motivation profiles. Departing from the Social Cognitive
Career Theory we distinguish three heterogeneous motivation profiles that we coin as
striver, geek, and opportunist and find significant differences regarding their probability
of entering the ICT-industry. Our findings suggest that in order to encounter the short-
age of skills it is important to understand the differences in the motivation profiles and

to set incentives accordingly.

Keywords: ICT-industry, probability of entering the ICT-industry, taxon-

omy, motivation profiles
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The mixture makes the difference — A motivation-based taxonomy of ICT-students

INTRODUCTION

The industry of information and communication technology (ICT-industry) has
become the basis of nearly every industry and has developed itself into one of the key
drivers for economic growth (EconomyWatch, 2010). Studies reveal that a lot of the
industry’s growth and productivity can be traced back to the important role of ICT-
professionals, who ensure the development of innovative technologies and creative ide-
as (Arora & Athreye, 2002; Arora & Gambardella, 2006; Namvar, Fathian, Gholamin,
& Akhavan, 2010; Powell, & Snellman, 2004; Youndt, Subramaniam, & Snell, 2004).
Despite their global importance, in recent years companies in the ICT-industry have
reported an imminent shortage of skills as well as difficulties in recruiting qualified em-
ployees, which endangers their growth opportunities (BDA, 2009; BDA, 2010;
BITKOM, 2014). Especially employees with adequate technical and science-related
skills are scarce. Research attributes reasons for shortage of skills to aspects that lead to
an unattractiveness of workplaces in the ICT-industry such as flat wage structures
(Friedrichsen, 2012) or the phenomenon of technical obsolescence that is characteristic
for the ICT-industry (Allen & deGrip, 2012). Contrary to other professions where basic
knowledge remains the same over decades, the half-life of knowledge and skills in the
ICT-profession is estimated at less than two years (Ang & Slaughter, 2000; Dubin,
1990). This is because ICT-companies implement new technologies every two years
(Taganas & Kaul, 2006), which implies an ephemerality of the technologies and re-
quires a constant education of the employees in order to keep them and the company
competitive (Allen & deGrip, 2012; Pazy, 1990). However, there are also characteristics
that indicate an attractiveness of the industry such as the security to find a job in that
field (VDI, 2010) or bright future visions for the ICT-industry and its employees due to
its rapid growth and increasing global importance.

Considering the conflictive characteristics of the ICT-industry where we have
seemingly unattractive workplaces on the one hand, and high needs of qualified em-
ployees that are willing to accept these restrictions on the other hand, we are interested

to understand the motivation profiles of people that are attracted to the ICT-industry.

142



ARTICLE 4

The assumption is that an insight into these motivation profiles will help companies and
recruiters to derive suitable implications that are best fitted to the motivation profiles
and to align their recruiting strategies accordingly. Further, the identification of distinct
motivation profiles allows us, to directly address people who may not have considered
joining the ICT-industry (e.g., females) but who would fit well, based on their motiva-
tion structure. Therefore, this analysis will assist us in encouraging more people to join
the ICT-industry and therewith to encounter the shortage of skills.

When considering motivation profiles of people related to the ICT-industry one
might assume that mainly intrinsic motivation elements play a major role for entering
the ICT-industry, meaning that people are led by their interests and affinity for ICT-
related matters. This might be due to the knowledge-intensity of the industry, which is
also characterized as “knowledge industry” (BITKOM, 2007) where companies urge
ICT-professionals to keep abreast with new knowledge and skills. The assumption is
supported by research work that suggests that intrinsic motivation is predominantly im-
portant in knowledge-intensive and learning environments (Lee, Cheung, & Chen,
2005; Lee, McInerney, Liem, & Ortiga, 2010; Pokay & Blumenfeld, 1990). More sup-
port can be found in the fact that people working in the ICT-industry are often stereo-
typed as nerds, who are singularly focused on computers, displaying a high aptitude
towards ICT-related matters and lacking interpersonal skills (Cheryan, Plaut, Handron
& Hudson, 2013). Hence, they are often considered as being introvert and socially chal-
lenged (Kover, 2011) and to be more intrinsically motivated by their interests and pas-
sion for the ICT-matters instead extrinsically motivated. Thus, it could be expected that
primarily people who are mainly intrinsically motivated decide for a career in the ICT-
industry.

On the other hand, there are also factors that support the assumption that also ex-
trinsic motivation elements may play a role regarding a career in the ICT-industry,
meaning that people are led by external incentives that stem from the environment. We
identify three main extrinsic motivation elements. First, the relatively high demand for
ICT-professionals due to a constant economic growth of the industry offers a security
for individuals that they are very likely to find a job in that field (G6tsch, 2013). Sec-
ondly, we think that the image may play a role as the industry is perceived as a future-

oriented and promising industry that offers white collar jobs for highly-skilled workers.
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Studies show that especially fast growing companies in the ICT-industry put an in-
creased value on recruiting employees that have a graduate degree as they assume that
these people will be more able to adjust to the fast pace of the industry and absorb the
knowledge more quickly (Licht & Steiner, 2001; Menez, Munder, & T6psch, 2001).
This kind of prestige, skills and education level is something that people want to associ-
ate themselves with. Third, wage at the entry-level is compared to other industries rela-
tively high, which sets a financial incentive for people to join the industry. Statistics
show that the wage at the entry-level in the ICT-industry within the first two years is
among the highest of the top ten wages (Staufenbiel, 2015).

Hence, this is an industry that offers an opportunity for people to satisfy their in-
trinsic urge to gain knowledge and engage themselves with mental and cognitive chal-
lenging work. This would support the assumption that people who are mainly intrinsi-
cally motivated are attracted to the ICT-industry. At the same time, it offers the possi-
bility to meet extrinsic expectations regarding one’s career. Therefore, this industry may
not solely attract mainly intrinsically motivated people, but also people that are mainly
extrinsically motivated or even people that reveal strong traits of intrinsic as well as
extrinsic motivation. In order to understand which combination of intrinsic and extrinsic
motivation elements is mainly attracted to the ICT-industry and to derive suitable impli-
cations, we are particularly interested in the question if and how different compositions
of intrinsic and extrinsic motivation differ in their probability of entering the ICT-
industry.

In order to answer this question this study follows an explorative approach by
first of all configuring a motivation-based taxonomy of distinct motivation profiles in
order to investigate which different compositions of intrinsic and extrinsic motivation
profiles are distinguishable regarding the ICT-industry. In a second step, we analyze
differences in their probability of entering the ICT-industry and therewith also identify
the motivation profile which displays the highest probability of entering the ICT-
industry.

Our sample consists of 458 German ICT-students. We particularly focus on un-
derstanding the motivation profiles of students to increase their probability of entering
the ICT-industry or better to ensure their entry into the ICT-industry by deriving ade-

quate implications and incentives that are best fitted to their motivation profiles. With
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that we address potential employees much earlier in their career process, namely at uni-
versity-level and encounter drop-outs at a very early stage.

Departing from the Social Cognitive Career Theory (SCCT; Lent, Brown, &
Hackett, 1994, 2000) we configure three distinct motivation-based profiles of ICT-
students that we coin as striver, geek, and opportunist and examine differences regard-
ing their probability of entering the ICT-industry. By doing so, we reduce the complex
nature of career choices to distinct motivation profiles that differ in their vocational be-
havior. Moreover, we reveal which motivation profile of the ICT-students has the high-
est probability of entering the industry, and therewith are able to point out which type is
the most promising group of people that should be addressed primarily. In a long-term
perspective, this study can serve as a starting point for developing strategies regarding
the shortage of skills in the ICT-industry.

In the remainder of this paper we first start with a selective review of the SCCT
literature highlighting aspects of the theory most relevant for our study. We then present
our procedure for data collection and methods for data analysis. In the subsequent sec-

tions we report and discuss our results, and derive implications for future research.

THEORETICAL BACKGROUND

Vocational psychology researchers have long been concerned with factors that
promote or impede career paths and, in recent years, social cognitive career theory has
offered one theoretical platform for such inquiry as it incorporates person and context
factors. Lent et al. (1994) refer to person factors as “internal cognitive and affective
states and physical attributes” (Lent et al., 1994: 82), such as gender, ethnicity, outcome
expectations, motivation, intellectual abilities, etc. Context factors reflect the opportuni-
ty structures within which career choices are made (Lent et al., 1994). However, studies
have analyzed the influence of context factors on career choices and have shown that
the influence is minor in comparison to person factors (Cuzzocrea, Larcan, & Murdaca,
2012; Lent et al., 2002). Thus, a lot of studies focus on the influence of person factors
on career choices instead of context factors (Lent et al., 2000). We will follow this di-
rection of research and concentrate on person factors and especially the role of motiva-

tional aspects in career choices exclusively.

145



ARTICLE 4

Motivation literature

Decades of research have focused on the concept of motivation that indicates
“why” people think and behave in the way they do (Deci & Ryan, 1985). While intrinsic
motivation refers to doing an activity simply out of interest and for the enjoyment of the
activity itself (Deci, Connell, & Ryan, 1989; Ryan & Deci, 2000; Vallerand & Bis-
sonnette, 1992; Wilkesmann, Fischer, & Virgillito, 2012)1, extrinsic motivation de-
scribes an activity that is done in order to achieve a separable outcome (Ryan & Deci,
2000).”

There is a long debate on the interplay between intrinsic and extrinsic motiva-
tion, discussing whether they are positively or negatively interrelated. On the one hand,
there are researchers that expect a positive relation between intrinsic and extrinsic moti-
vation. For example, Porter and Lawler (1968) assume that intrinsic and extrinsic moti-
vation relate in an additive way to each other. Further, Stajkovic and Luthans (2003)
meta-analytically depict that intrinsic and extrinsic motivation have a synergistic effect
on outcome variables suggesting that intrinsic motivation is strengthened by extrinsic
incentives. On the other hand, there are also researchers that reveal negative relations
between intrinsic and extrinsic motivation. For example, Weibel, Rost, and Osterloh
(2010) analyze the hidden costs in the interplay between intrinsic and extrinsic motiva-
tion. Furthermore, Cerasoli, Nicklin, and Ford (2014) offer meta-analytical evidence for
an undermining effect of extrinsic on intrinsic motivation, which is supported by vari-
ous research works over the past three decades (Cameron, Banko, & Pierce, 2001; Cam-
eron & Pierce, 1994; Deci, Koestner, & Ryan, 1999, 2001; Eisenberger & Cameron,
1996; Eisenberger, Pierce, & Cameron, 1999; Rummel & Feinberg, 1988; Tang & Hall,
1995; Wiersma, 1992).

However, this debate has been led over decades producing numerous results for

and against a positive or negative relation between intrinsic and extrinsic motivation.

! Elements of intrinsic motivation include enthusiastic task involvement, personal interest in the tasks
(Gottfredson, 1996), desire to experience adventure and novelty, striving for excellence in one’s work,
trying to understand something and wishing to improve, and seeing a purpose in what one is doing
(Fredricks, Blumenfeld, & Paris, 2004; Lee et al., 2010; McInerney & Mclnerney, 2010; Reeve, Deci, &
Ryan, 2004). Intrinsic motivation is also described as a particular aptitude or talent, as the belief to be
good at something encourages people to behave in a certain way (Centers & Bugental, 1966; Gottfried,
1996).

2 Common elements of extrinsic motivation are rewards such as material benefits like money or financial
incentives, social benefits such as gaining prestige or career opportunities (Grouzet et al., 2005; Lee et al.,
2010; Vallerand & Losier, 1999; Vallerand & Ratelle, 2002; Wilkesmann, Fischer, & Virgillito, 2012).
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Thus, in this study we are not particularly interested in analyzing the additive or under-
mining effects in the interplay of intrinsic and extrinsic motivation, but in understanding
the co-existence of intrinsic and extrinsic motivation. By focusing on the co-existence
of intrinsic and extrinsic motivation we do not consider the normative relationships be-
tween these two types of motivation, but their parallel existence without considering the
positive or negative relationship among them. By doing so, we are interested in config-
uring different motivation profiles of ICT-students based on different combinations of
intrinsic and extrinsic motivation elements and analyze differences in their probability
of entering the ICT-industry. In this regard research has offered the approach of forming
taxonomies based on intrinsic and extrinsic motivation elements.

The motivation-based configuration of taxonomies segments the entire group of
interest into manageable sub-groups based on their motivation structure. This explora-
tive approach aims at classifying people into different groups or clusters that share
common traits of motivation in order to reduce the complexity to few and easy to re-
member categories and to align strategies accordingly (de Jong & Marsili, 2006). In the
ICT-context there has been little study done on the classification of people related to the
ICT-industry. However, there are few attempts to classify different types of ICT-careers
(Chesebrough & Davis, 1983; Ginzberg & Baroudi, 1988; Joseph, Boh, Ang, & Slaugh-
ter, 2012; Kaiser, 1983; Zabusky & Barley, 1996). For example, Joseph, Boh, Ang, and
Slaughter (2012) develop a career taxonomy comprising three distinct careers: ICT ca-
reers, professional labor market careers and secondary labor market careers. Moreover,
they reveal differences regarding their pay, while no difference regarding career success
is observable. Further, Colomo-Palacios, Tovar-Caro, Garcia-Crespo, and Gémez-
Berbis (2010) distinguish seven consecutive profiles based on the competency level of
ICT-professionals.

Despite the few attempts of categorizing ICT-professionals according to distinct
characteristics, it is noteworthy that studies have focused on the categorization of ICT-
careers, but have not considered motivational aspects in their configurations. Based on
prior research findings that have revealed the crucial role that motivational aspects play
in the career choices and also in explaining differences in career choices (Carpenter &
Strawser, 1970; Felton, Buhr, & Northey, 1994; Lowe & Simons, 1997; Paolillo & Es-
tes, 1982; Skatova & Ferguson, 2014; Umar, 2014), we state that it is particularly im-
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portant to consider motivational aspects in the development of the taxonomy. Another

shortcoming is that prior studies focused on employees instead of focusing on students.
We further state that it is particularly important to also focus on students in order to en-
counter drop-outs at an earlier stage and to ensure a constant supply of skilled workers.

Thus, we will develop our taxonomy focusing on motivational aspects and students.

DATA AND VARIABLES

Data

We gathered data from nine German universities that graduate women and men
in computing and engineering disciplines. We contacted some of the students via email
and sent them an online link; other universities allowed us to visit the courses and to
conduct the survey with printed questionnaires. Universities broadly represented every
region of the country and included institutions that are well known for their technologi-
cal focus (e.g., Karlsruhe Institute of Technology, Technical University of Berlin, Tech-
nical University of Munich).

Participants were 458 students majoring, or intending to major, in a computing
discipline at one of nine universities. Their mean age was 22.49 years, SD = 3.19. First,
second and beyond year students accounted, respectively, for 4.8% (n = 22), 47.2% (n =
216), and 48% (n = 220) of the sample. Some of the students were married (1.9%) or in
a serious relationship (38%). Overall, the sample included 100 (21.8%) women and 358
(78.2%) men. In terms of nationality/ethnicity, 91.3% self-identified as Germans and
10% reported other national/ethnic identifications (Americans, Asians, East Europeans,
and Turkish). The most frequently endorsed majors were computer science and engi-
neering, and information technology, but most of the other majors that students listed
included variations of these fields or related fields (e.g., mobile embedded systems

management, software system management).

Variables used for cluster analysis
To develop the taxonomy of motivation profiles we applied techniques of cluster
analysis. As cluster analysis has proven to be sensitive to the selection and number of

variables (de Jong & Marsili, 2006; Milligan & Cooper, 1987) we concentrated on main
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variables that are sufficiently representative for intrinsic and extrinsic motivation ele-
ments in our context as we have displayed above. For a detailed overview over cluster-

ing variables used in this study see Appendix A.

Intrinsic motivation. We measured intrinsic motivation with two items. Based
on Manhardt (1972) students were first asked to indicate how strong their choice to
study computer science was guided by an interest in the subject. Students revealed the
level of influence of interest along a 5-point Likert scale (anchored at 1 = very low and
5 = very high) answering the question “To what extent did interest in the subject influ-
ence your choice of your college major?”. They were then asked to assess their tech-
nical aptitude along a 5-point Likert scale (anchored at 1 = very low and 5 = very high).

Higher scores on both scales indicated higher levels of intrinsic motivation.

Extrinsic motivation. We measured extrinsic motivation with three items. Based
on Manhardt (1972) the wording of scales addressed the importance that motivation
elements had in the context of career choices. The scales focused on three main ele-
ments of extrinsic motivation in career context. Students were asked to indicate how
important they rated high income, career prospects and gaining prestige. Respondents
indicated their level of importance of each element of extrinsic motivation along a 5-
point Likert scale (anchored at 1 = very unimportant and 5 = very important). Higher

importance scores implied higher ratings of extrinsic motivation.

Variables used for further validation and description of the taxonomy

To assess the validity and to gain deeper insight into the motivation profiles, we
used a new set of variables that were not used in the cluster analysis, but are otherwise
expected to vary across the motivation profiles (Hair, Anderson, Tatham, & Black,
1998; Milligan & Cooper, 1987). This was to analyze whether the significant differ-
ences between the motivation profiles is limited to the variables used in cluster analysis
or whether they also differ regarding further variables. Moreover, with this analysis we
are able to give the motivation profiles more substance and gain deeper insights into
their career-related behavior. For this purpose, we addressed three aspects. First we used
three variables that offer an insight into how members of the motivation profiles expect

their nature of work to be e.g., bureaucratic work instead of technical work. We used
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this to get an insight into which motivation profile best suits to which type of work. Fur-
ther, we asked four questions how the students view and value their careers e.g., will-
ingness to make career-related sacrifices. This was to understand how career-oriented
the students are and how big the role is that the career plays in their lives. Moreover, we
asked four questions, under which circumstances students would leave their jobs. For
example, items included questions regarding the lack of knowledge gain, lack of recog-
nition for their work, etc. This aimed at analyzing which aspects need to be ensured in
order to make the students stay once they have entered the ICT-industry.

These variables can be assumed to vary across the motivation profiles. For ex-
ample, if a motivation profile is highly intrinsically motivated, we expect it to show
more intentions regarding job changes if there is a lack of knowledge gain compared to
a motivation profile that reveals high extrinsic motivation.

Finally, for further description of the motivation profiles, we investigated differ-
ences across gender, age, number of semester that students were enrolled and the last
grade in a science-related subject.

For a detailed overview over the variables used for further validation and de-

scription of the motivation profiles see Appendix B.

Variables used for regression analyses

To analyze differences regarding the probability of entering the ICT-industry be-
tween the developed motivation profiles we performed regression analyses. We used the
probability of entering the ICT-industry as dependent variable and the three motivation

profiles as independent variables.

Probability of entering the ICT-industry. Students’ intentions to pursue a career
in the ICT-industry was measured with an item asking the students about their probabil-
ity of entering the ICT-industry. Students rated their level of probability with answering
the question “To what extent are you sure that you will enter a profession which is with-
in your field of studies?”” along 6 answering categories (anchored at 1= 0% and 6 =
100%). Higher scores indicate higher values of probability to enter a profession in the

ICT-industry after graduation (see Appendix A).
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Control variables. We also included some control variables. These were partici-
pants’ gender, age, and semester in which they were currently enrolled. We also con-
trolled for the last grade in a science-related subject as good grades might encourage

students to opt for a career in that particular field (Lent, Lopez, & Bieschke, 1993).

METHODS

We proceeded in three steps. In the first step, we used intrinsic and extrinsic mo-
tivation elements® as clustering variables in order to develop distinct heterogeneous mo-
tivation profiles of the ICT-students via a two-step cluster analysis. In the first step of
the two-step cluster analysis we used cluster analysis procedures (Log Likelihood) to
analyze the motivation heterogeneity of our sample and to group it into motivation pro-
files. Specifically, we employed the two-step cluster analysis procedure to analyze the
distance matrix and to determine the number of viable clusters in the data. The two-step
clustering algorithm is well suited to analyze large data sets in which there are no prede-
termined numbers of clusters. Accordingly, we did not limit the two-step clustering al-
gorithm to produce a specific number of clusters, but allowed it to determine, automati-
cally, up to a maximum of 15 clusters®. The clustering algorithm derives the candidate
number of clusters by comparing model AIC fit statistics (Akaike’s Information Criteri-
on; Akaike, 1974) across different clustering solutions.’

In a second step we performed variance analysis in order to validate and describe
the identified motivation profiles using the variables for further validation and descrip-
tion of the profiles.

In a third step, we performed regression analyses using the probability of enter-

ing the ICT-industry as dependent and the identified motivation profiles as independent

3 In a pre-analysis we analyzed via regression analysis that all considered motivation elements had signif-
icant effects on the probability of entering the ICT-industry. Results of this analysis are depicted in Ap-
pendix C.

* The maximum number of 15 clusters is the default in SPSS.

> The cluster solution that fits the data best is indicated by the greatest ratio of change in the AIC fit statis-
tic between a cluster solution within clusters and a two-cluster solution (Bozdogan, 1987).
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variables in order to examine significant differences regarding their probability of enter-

ing the ICT-industry’. We also included the above mentioned control variables.

RESULTS

Consistent with our methodological procedure we will display our results in the
following section in three steps. First we will portray the results regarding the develop-
ment of the motivation-based taxonomy. Subsequently, we will show results regarding
the further validation and description of the motivation profiles. Last, we will reveal the

results regarding differences in their probability of entering the ICT-industry.

Motivation-based taxonomy of ICT-students

The AIC fit index indicated that a three cluster solution fits the data best. The
smallest cluster contains 112 cases whereas the biggest cluster contains 190 cases. Be-
fore analyzing the three motivation profiles in depth we conducted further analysis in
order to reveal significant differences among the motivation profiles in more detail. One
of the basic requirements is that all clustering variables that have been used to develop
the taxonomy vary across the motivation profiles (Milligan & Cooper, 1987). Multivari-
ate analysis of variance tests reveal via Wilk’s Lambda-Test (F(10, 902) = 120.35, p =
0.00; Wilk’s A =.184) and Pillai’s Trace (F(10, 904) = 117.19, p = 0.00; Pillai’s Trace =
1.13) that the three motivation profiles are significantly different. We also conducted
variance analyses with post-hoc Scheff¢ tests in order to depict significant characteris-
tics of the motivation profiles based on the clustering variables. Table I gives an over-
view over the three motivation profiles and results of the variance analyses.

Moreover, we performed t-tests among the clusters regarding each clustering
variable. This allowed a finer comparison of the variables among the motivation pro-
files. Our results are summarized in Appendix D. We also tested for homogeneity of

each cluster by estimating the F-values of each clustering variable in each motivation

% When analyzing choices, it is a common approach to use probit or logit regression analysis as the
“choice variable” is often measured as a dummy (yes/no). We decided to measure our choice variable
“probability of entering the ICT-industry” with a continuous scale as the categories of “yes/no” would
have been too broad in our case and would have absorbed too much of information about the peoples’
tendencies of their probability of entering the ICT-industry. Therefore, we used linear OLS-regression in
our analysis.
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profile.” In accepted cluster solutions all or at least the majority of variables should have
values below 1. Results reveal that this is fulfilled in our analysis. Additionally, we cal-
culated t-values. T-values above 0 indicate which variables are stronger represented in
that particular cluster in comparison to the unclustered sample (t-values below 0 analo-
gous). The results assist us in interpreting the motivation profiles in more depth. Our

results are summarized in Appendix E.

7 F-values above 1 indicate that the variance in the cluster is higher than in the unclustered sample, mean-
ing that the cluster is not homogenous regarding that particular variable.
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Table 1: Description of the three motivation profiles and results of variance analysis

Motivation profile 1 | Motivation profile 2 | Motivation profile 3
(N=156) (N=112) (N=190)
Motivation Variable Scheffé
element Mean s.d. Mean s.d. Mean s.d. results' F
T . K3k
Intrinsic Interest in the 4.99 080 4.83 377 3.93 566 | 1% 33021
tivati subject 1>3; 2>3
motivation Technical aptitude 421 551 420 604 3.58 727 | 1>3:2>3 | 52.91**
Importance of 1>2; 09.22%*
high income 4.05 631 2.79 912 3.86 764 1>3: 352
Extrinsic Importance of 1>2; 174.63**
motivation career prospects 4.06 635 2.39 676 3.73 831 1>3; 3>2
Importance of 1>2; 69.82%*
prestige 3.20 .943 1.89 .689 2.96 1.047 1>3: 352
Label of moti- . .
vation profile Striver Geek Opportunist
" p< .0l.

! Scheffé results are significant at the p< .05 level.
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Motivation profile 1: Striver (N = 156). We label motivation profile 1 the ‘striv-
er’. ICT-students belonging to the striver reveal the highest and above-average values
of all intrinsic as well as extrinsic motivation elements which have been used to develop
the taxonomy. All variables show the highest mean values as compared to motivation
profile 2 and 3. ICT-students belonging to this motivation profile are characterized as
very interested in ICT-related matters and as having a high affinity and aptitude towards
these subjects. At the same time high values of extrinsic motivation point to their strong
wish for financial incentives in their careers and promising career prospects. Moreover,
our results reveal that gaining some sort of prestige by choosing a career in the ICT-
industry seems to be particularly relevant for ICT-students belonging to the striver. To
sum up, we suggest that I[CT-students in this motivation profile strive at promising ca-
reer possibilities that are connected to high income and social rewards by utilizing their
skills and knowledge.

Motivation profile 2: Geek (N = 112). We label motivation profile 2 the ‘geek’.
ICT-students belonging to the geek reveal higher scores of intrinsic motivation com-
pared to motivation profile 3. Compared to the striver the scores for interest in the sub-
ject are significantly lower, while there is no significant difference in the aptitude be-
tween ICT-students belonging to the geek and striver. Hence, in terms of intrinsic moti-
vation they take over a mid-position in the overall comparison between the three moti-
vation profiles. However, ICT-students belonging to this motivation profile reveal low-
est scores regarding the variables of extrinsic motivation. ICT-students grouped into the
motivation profile of the geek distinguish themselves by lesser importance that they put
on promising career prospects, financial or social rewards. Extrinsic incentives do not
seem to have a very high priority compared to the other motivation profiles. Overall,
ICT-students belonging to the geek seem to be rather motivated by their strong interest
and high affinity towards the subject than extrinsic incentives.

Motivation profile 3: Opportunist (N = 190). We label motivation profile 3 the
‘opportunist’. ICT-students belonging to the opportunist display higher scores of extrin-
sic motivation compared to the geek. Compared to the striver the scores for financial
incentives, promising career prospects and gaining prestige are significantly lower.
Hence, in terms of extrinsic motivation they take over a mid-position in the overall

comparison between the three motivation profiles. However, ICT-students belonging to
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this motivation profile reveal the lowest scores regarding the variables of intrinsic moti-
vation. ICT-students grouped into the motivation profile of the opportunist distinguish
themselves by lesser interest and aptitude towards ICT-subjects. Intrinsic motivation
does not seem to be an important driver in their career choice compared to ICT-students
in the other two motivation profiles. Overall, we suggest that ICT-students belonging to
the opportunist have not chosen to study computer science because of personal interest
or affinity, but because they view it as means to career-related advantages which they

connect to the ICT-industry.

Further validation and description of the motivation profiles

In order to offer a more detailed analysis and to further validate the motivation
profiles we assessed variables via variance analyses that were not used to develop the
taxonomy. Our results are summarized in Table 2.

Results regarding the nature of job reveal that ICT-students belonging to the op-
portunist show the highest scores in their willingness and affinity towards doing bu-
reaucratic work, while ICT-students belonging to the geek and striver rank highest re-
garding their willingness to do work that requires their technical and theoretical skills.
Results indicate that ICT-students belonging to the opportunist distinguish themselves
from the ICT-students belonging to the geek and striver by seeking for job positions that
are more of administrative nature and not particularly connected to ICT-related matters.

Regarding the questions how they view and value their careers, we found that
ICT-students belonging to the striver and opportunist view their careers as means of
expressing themselves and evaluate the planning of and succeeding in their careers as
their primary concerns, whereas ICT-students belonging to the geek display the lowest
scores regarding these aspects. This complies with the above considerations by indicat-
ing that ICT-students belonging to the striver and opportunist seek for possibilities of
career advancement while ICT-students belonging to the geek are less career-minded.
Moreover, ICT-students belonging to the striver and the opportunist reveal the highest
scores (but not significantly different) regarding their willingness to make career-related
sacrifices and cut-offs regarding their family-time, if it helped them to advance in their

career and to achieve their career goals. ICT-students belonging to the geek display
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lowest scores regarding their willingness to make sacrifices and efforts to make career
advancements indicating that their careers are not their primary concern.

We also asked students under which circumstances they would change their job
positions. Results reveal that ICT-students belonging to the striver reveal highest scores
regarding a possible change due to financial reasons or if they lack possibilities of ca-
reer advancement, while ICT-students belonging to the geek display lowest scores in
this regard. Moreover, ICT-students belonging to the striver and opportunist reveal the
highest scores (but not significantly different) regarding a change of job if they perceive
a lack of recognition for their work, whereas ICT-students belonging to the geek reveal
lowest scores regarding this aspect. However, ICT-students belonging to the geek dis-
play high scores regarding the fact that they would change their job, if they felt the
company did not offer enough possibilities to upgrade their skills and gain new
knowledge. All in all, results support the above descriptions of the motivation profile
indicating that ICT-students would even consider a change of jobs, if their motivational
demands were not met.

Further descriptive analysis revealed that the group of the opportunist displayed
significant higher ratio of female students compared to the geek and striver. Moreover,
the grades of ICT-students belonging to the opportunist are below-average. Results re-
garding age and number of semesters reveal a homogenous distribution across all three

motivation profiles.
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Table 2: Validation and further description of the three motivation profiles and results of variance analysis

Striver Geek Opportunist
Variables for Variable
validation and
further de-
scription Mean s.d. Mean s.d. Mean s.d. Scheffé results' F
Bureaucratic work/ skills 1.98 916 1.70 739 2.29 913 1>2;3>1;3>2 | 16.53**
Nature of work | Technical/ practical skills 4.23 783 3.97 766 3.75 751 1>27:1>3; 2>3 | 16.80%*
Theoretical skills 3.68 972 3.60 1.074 3.29 .936 1>2; 1>3; 2>3 7.8%*
Sacrificing family-time
for career advancement 2.74 1.038 2.35 975 2.73 1.047 1>2; 3>2 5.9%*
General sacrifices to get
View and value | ahead 2.72 .980 2.23 1.021 2.64 1.006 1>2; 3>2 8.7**
of career Career as means of ex-
pressing oneself 2.43 1.034 1.90 961 2.41 1.022 1>2;3>2 | 11.02%*
Career as a primary con-
cern 2.44 1.103 1.77 .828 2.38 1.026 1>2;3>2 | 17.18%*
Financial aspects 3.95 794 3.02 .892 3.76 774 1>2;3>2 | 46.24**
Change of jobs Lack of recognition 3.69 .838 3.21 .960 3.49 913 1>2;3>2 | 9.36%*
Less promotion chances 3.62 .868 2.71 .872 3.42 .939 1>2;3>2 | 35.55%*
Lack of knowledge gain 3.71 922 3.77 .878 3.48 914 1>3;2>3 4.5%*
Gender 1.84 .368 1.84 .369 1.70 459 1>3; 2>3 6.5%*
Other descrip- Age 22.06 3.036 22.88 3.216 22.61 3.272 247
. . Semester 3.741 2.702 3.657 2.268 3.303 2.232 1.6
tive variables - -
Grade in a science-related
subject 3.71 492 3.67 551 3.43 .674 1>3; 2>3 | 10.92**

“p< .01, p< .05, Tp< 1.

! Scheffé results are significant at the p< .05 level, if not indicated otherwise.
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Differences between the motivation profiles regarding their probability of entering
the ICT-industry
Scale means, standard deviations, and correlations for the full sample are sum-

marized in Appendix F.

We used three separate linear regression analyses to examine whether the three
motivation profiles differed regarding their probability of entering the ICT-industry.

Table 3 shows our results.

Table 3: Results of three linear regression analyses
(dependent variable: probability of entering the ICT-industry)

Variables Model 1 Model 2 Model 3
Intercept 3.648%* 3.724%* 4.090**
(.406) (411) (.413)
Striver 289%**
(.087)
Geek .095
(.095)
Opportunist - 351%*
(.084)
Gender 158 1797 127
(.099) (.100) (.099)
Age -.013 -.020 -.016
(.014) (.014) (.013)
Semester 0357 .040* 0357
(.018) (.018) (.018)
Grade in a sci-
ence-related sub- 283%% 308%* 25T
ject (.068) (.068) (.068)
R? 9.3 7.3 10.6
F (df) 9.306 7.119 10.687
5) (%) 5)

“p< .01, 'p< .05, p< 1.
Standard error in parentheses.

As we used a categorical variable as predictor for our regression analyses, we
had to split the predictor variable groups in such a way that allowed us to enter them
into the regression analyses. Therefore, we composed three new ‘dummy’ variables,
labeled striver, geek, and opportunist. Each of these new variables was used to represent

the presence of membership in a category of the predictor. Each case was coded as 1 if
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it was a member in a group on each of the dummy variables. All other cases were coded
as 0.

Results indicate that the group of the striver has a significant positive effect (B=
.289, p<.01) on the probability of entering the ICT-industry suggesting that ICT-
students belonging to the striver show a significant higher or better the highest probabil-
ity of entering the ICT-industry. In contrast, results regarding the geek show that this
group does not have a significant effect on the probability of entering the ICT-industry.
The opportunist displays a negative effect (B=-.351, p<.01) on the probability of enter-
ing the ICT-industry indicating that members of the opportunist are less likely to decide
in favor of the ICT-industry compared to members of the striver and geek.

Gender has a significant influence in the geek group indicating that females in
that particular group reported higher probability of entering the ICT-industry than male
students. Gender does not have a significant effect in the striver and opportunist groups.
The influence of age is insignificant throughout the three models. Whereas the influence
of semester is significant in all three models indicating the farer the members of all
three motivation profiles have preceded in their studies the higher their probability of
entering the ICT-industry. The last grade in a science-related subject has a positive in-
fluence in all three regression models suggesting the better the grade was in a science-

related subject the higher the probability of entering the ICT-industry.

DISCUSSION

It was the aim of this study to configure motivation profiles of ICT-students and
to analyze differences in their probability of entering the ICT-industry in order to offer
starting points for companies how to align their recruiting strategies for encountering
the shortage of skills in the ICT-industry.

We identify three significantly different motivation profiles. The motivation
structure of the striver offers interesting insights into the motivation structure of ICT-
students who choose to enter the ICT-industry with a very high probability.

Compared to the geek and opportunist the striver is probably most likely able to
deal with the technical obsolescence in the ICT-industry. This is because people belong-

ing to the striver are very knowledgeable and also willing to invest time and effort in
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developing new skills and gaining ICT-related knowledge. One might argue that ICT-
students belonging to the geek are also able to encounter the technical obsolescence in
the ICT-industry as they are also knowledgeable and talented regarding ICT-related
matters and reveal high values of intrinsic motivation. However, the difference between
ICT-students belonging to the geek and ICT-students belonging to the striver seems to
be that the geek does not pursue a superordinate or greater career-related goal with the
usage of his/ her knowledge. ICT-students belonging to the geek are enthusiastic about
their subject and decided to study computer science because they are interested in ICT-
based matters and not because they pursue any vocational achievements. This is also
supported by the significantly lower value that the geek puts on his/ her career. Further,
also the value of ‘importance of prestige’ is significantly lower suggesting that members
of the geek group did not decide to study computer science for recognition of others, but
for their own satisfaction.

More support is found in the result that no significant relationship of ICT-
students belonging to the geek and the probability of entering the ICT-industry is re-
vealed. On the one hand, this is a surprising result as we would expect someone who is
highly interested in the subject to also join the industry. On the other hand, this under-
mines the impression that we get from the geek as it seems that the engagement with
ICT-related matters is not necessarily linked to vocational motives, but rather personal
satisfaction and curiosity. Moreover, it reveals that the subjects that are of interest for
ICT-students belonging to the geek are not necessarily compatible with the subjects that
are of interest for the companies. The high importance that they put on the development
and advancement of their ICT-related skills can be seen in the fact that they would even
change their job if possibilities for knowledge gain were not offered.

Moreover, if people are mainly intrinsically motivated, as we observe in the geek
group, the technical obsolescence of the industry may create a challenge for them as it
requires people to constantly learn new software, programming languages, technical
skills, etc. This results in the fact that people do not learn one thing thoroughly, but a lot
of things in regular intervals. This may not satisfy an intrinsic motivated person who is
more idealistic and has higher demands to permeate matters and gain a comprehensive
knowledge. He/ she might prefer to be perfect in handling one particular technology or

software system than superficially learning new technologies every few years. People
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with a rather intrinsic motivation profile might also feel exploited when they are asked
to learn new skills every few years for competitive reasons that advance the companies
in the global competition. In contrast to that I[CT-students belonging to the striver seem
to be pragmatic and willing enough to utilize their abilities and knowledge in order to
achieve their career-related goals.

Further, one might assume the striver and opportunist to be very similar to each
other as they are both very career-oriented, willing to make career-related sacrifices and
spend a lot of time planning their careers. However, the difference between striver and
opportunist is that the opportunist is not bound to the ICT-industry in particular. We
assume that ICT-students belonging to the opportunist are rather pragmatic and view
their career in the ICT-industry as a means to achieve their personal goals and express-
ing themselves instead of being guided by their passion and interest for ICT-subjects.
One might also say that any other industry that offers comparable facilities would be as
good as the ICT-industry for the opportunist to pursue his/ her career-related goals. This
is supported by the fact that ICT-students belonging to the opportunist prefer adminis-
trative work that is not necessarily linked to ICT-related matters whereas ICT-students
belonging to the striver value work that requires their technical and theoretical ICT-
related knowledge much higher.

Moreover, the result that students belonging to the opportunist display a signifi-
cant lesser probability of entering the ICT-industry is consistent with this impression.
This is because ICT-students belonging to the opportunist do not necessarily pursue a
career in the ICT-industry, but may also decide for industries that are related to their
ICT-education and offer better possibilities to maximize their benefits and achieve their
career-related goals. Hence, the portfolio of career-related possibilities is broader for
students belonging to the opportunist to make their career choice which explains their
lesser probability of entering the ICT-industry.

Looking at the technical obsolescence from the view of the opportunist it might
be that people belonging to this group are overburdened when they are asked to gain a
new set of skills in regular intervals. This is supported if we look at the grades and tech-
nical aptitude of the ICT-students belonging to the opportunist in our sample, which are
significantly lower compared to the other two motivation profiles. Extrinsic motivated

people join the ICT-industry for the above established characteristics, but not because of
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personal interest, good grades or aptitude. Hence, the opportunist approaches his/ her
career in the ICT-industry from a more pragmatic point of view where he/ she uses his/
her ICT-knowledge as means to an attractive working place.

Now, the striver, as a mixture of both facets, seems to makes the difference re-
garding the probability of entering the ICT-industry. ICT-students belonging to the
striver are very knowledgeable and skilled and at the same time ambitious and career-
oriented. This means that this group of people on the one hand brings along the cogni-
tive requirements to constantly and quickly learn new technologies, and on the other
hand is flexible and pragmatic enough to use its ICT-knowledge in order to achieve its
goals regarding the ICT-industry and move up the career ladder. Hence, while the striv-
er is attracted to the ICT-industry due to extrinsic reasons, he/ she is at the same time
willing and able enough to handle the technical obsolescence through a constant educa-
tion and making career-related sacrifices. We suggest that members of this group are
aware of the value that they add to a company and their vocational surrounding. Thus,
they demand this back from their career in terms of highest income expectations, career

advancement possibilities and social rewards.

IMPLICATIONS AND DIRECTIONS FOR FUTURE RESEARCH

Based on our analyses we derive implications for theory and practitioners, who
aim at encountering the shortage of skills in the ICT-industry and give directions for

future research.

Implications

Regarding theory, our results complement research work by Chesebrough and
Davis (1983), Ginzberg and Baroudi (1988), Joseph et al. (2012), Kaiser (1983) and
Zabusky and Barley (1996) who studied profiles regarding career paths in the ICT-
industry, but did not base their analysis on motivational considerations. We advance
research by considering ICT-students and not focusing on employees that are already
part of the industry and offer a taxonomy of three distinct and easy to remember motiva-
tion profiles. With that we contribute to the young body of literature which engages
with the ICT-industry and opportunities to encounter the shortage of skills.
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Regarding practice, we believe the identification of the striver and his/ her high-
er probability of entering the ICT-industry is good news for the ICT-companies. On the
one hand, these are employees who engage with the subject willingly and are willing to
educate themselves. This seems to be an important requirement in a knowledge-based
industry and for overcoming technical obsolescence. On the other hand, at the same
time these are individuals who can be motivated and attracted by set screws that compa-
nies are able to influence like income, career prospects, reward systems, possibilities for
further education, etc.

Looking at the geek we suggest that, if they enter the ICT-industry, then these
are people who are suitable for R&D companies or divisions and do not necessarily pur-
sue managerial positions. We state that they enjoy to engage themselves with
knowledge-based topics intensively, develop new ideas and to apply their knowledge.
The opportunist may be more suitable for managerial or administrative positions that
not necessarily need to be very close to the product or the services that the companies
offer. Hence, companies need a balanced portfolio of measures that address intrinsic and
extrinsic motivation by offering possibilities for further education in order to address
intrinsic motivation and ensure transparency regarding wage structure, career prospects,
etc.

Further, it is necessary for companies to scrutinize, why ICT-students belonging
to the geek group display a non-significant effect of entering the ICT-industry. An as-
sumption would be that compared to ICT-students belonging to the opportunist and
striver group the geek may attach more importance to the fit between their expectations
and values with company’s mission statements and visions. As their knowledge and
skills are very important to them, they may not want to utilize it for purposes that they
do not support. This is in line with research work by Gétsch (2013) who reveals that
there is a group of ICT-students that is driven by idealistic as well as altruistic motives
and the urge to contribute to a better (technical) world in order to ease the daily-life of
the user. Hence, it will be useful for companies to align their mission statements with
values of ICT-students belonging to the geek group, as they are due to their vast
knowledge and willingness to further educate themselves valuable assets for the compa-

nies.

164



ARTICLE 4

Lastly, a strong cooperation among educational institutions and companies
seems to be necessary as requirements of the industry and education of the students ac-
cording to their motivation profiles can be aligned in order to encounter the shortage of

skilled employees more efficiently.

Directions for future research

Our results offer avenues for future research. As stated above, it might be that
the opportunist is more suitable for interface work, whereas the geek or striver is more
suitable for complex and developmental work. Therefore, it would be interesting to ana-
lyze which profile is most suitable for which type of work in order to utilize the abilities
in an optimal way.

Further, one might discuss why we have termed the mainly intrinsically motivat-
ed group in our sample ‘geek’ and not ‘nerd’ as we have established above that people
engaged in the ICT-industry are often perceived as nerds due to their focus on comput-
ers and ICT-related matters. However, another factor that characterizes the nerd is the
lack of interpersonal skills and empathy. We have limited our study to motivation ele-
ments when configuring the taxonomy, and therefore cannot make any statements on
the social skills of our asked students. Therefore, we term the mainly intrinsically moti-
vated group of ICT-students in our sample ‘geek’, highlighting the most prominent fea-
tures of this group, which are the high interest in the ICT-subject and distinct skills in
this regard. Future research work may further analyze the personal and social skills of
the developed motivation profiles in order to analyze the necessity of policies regarding
personal development and soft skill training.

Also, we focused on a European sample, which captures a Western perspective
on the ICT-industry. It might be that these results be quite different with another sample
as studies show that for example Asian countries have other motives to join the ICT-
industry and hence view the ICT-industry and ICT-professionals differently (e.g.,
Jungwirth & Roy, 2015; Shanker, 2008).
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CONCLUSION

To conclude, our study is, to the best of our knowledge, among the first to con-
figure a motivation-based taxonomy of ICT-students and to analyze differences in their
vocational behavior. By conducting explorative cluster analysis we develop three heter-
ogeneous motivation profiles which we label striver, geek and opportunist and show
that a combination of high intrinsic and high extrinsic motivation is a successful and
promising mixture for the ICT-industry. Our results indicate that, based on motivation
elements, there is a broad range of set screws that companies can regulate in order to
attract more people to the ICT-industry. We hope that our identified profiles will estab-
lish themselves in the literature of motivation research regarding ICT-industry. We be-
lieve that further empirical research can elaborate on these profiles e.g., by analyzing
their career paths, by comparing them to motivation profiles of people in other indus-
tries, or by including more aspects and shed more lights on the profiles themselves. We
have put foot on a research field that has not yet been considered much; we hope that
further research will find various points of contact to our study and expand research in

this field.
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APPENDIX

Appendix A

Overview of variables used for developing the taxonomy and dependent variable

used for regression analysis

Variable Min Max Mean | Std. Error
Clustering variables
Interest in the sub-
Intrinsic motivation Jodt > 4.51 644
Self-assessment of
technical aptitude 5 3.95 711
Importance of in-
come 5 3.66 911
Extrinsic motivation | [mportane of career
prospects 5 3.51 .992
Importance of pres-
tige 5 2.78 1.067
Dependent variable
Career choice Probability of entry 6 4.87 .896
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Appendix B

Overview of variables used for further validation and description of the motivation

profiles
Variable Min Max Mean | Std. Error
Bureaucratic work/ skills 1 5 2.04 042
Nature of . . .
work Technical/ practical skills 1 5 3.97 037
Theoretical skills 1 5 3.50 047
Sacrificing family-time for
career advancement 1 5 2 64 048
Value and General sacrifices to get
view of the ahead 1 5 2.57 .048
career Career as means of ex-
pressing oneself 1 5 2.29 .048
Career as a primary con-
cern 1 5 2.25 .049
Financial aspects
1 5 3.64 .045
Lack of recognition
Change of 1 5 3.49 .047
jobs .
Less promotion chances
1 5 3.31 .050
Lack of knowledge gain
1 3.63 .047
Gender 1 2 1.78 414
Age
Other descrip- g 17 35 22.49 3.189
tive variables |Semester 1 16|  3.539 2.414
Grade in a science-related
subject” 1 4 1.41 591

*Please note that the scale of the grade in a science-related subject (originally anchored at 1 = very good and 4 = sufficient) has
been recoded (anchored at 1 = sufficient and 4 = very good) for analysis reasons.
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Appendix C

Results of regression analysis

(dependent variable: probability of entering the ICT-industry)

Variables Model
Intercept 1.841
P (.498)**
Interest in the subject 318
! (.066)**
i i 138
Technical aptitude (06"
Importance of high income 139
P ¢ (.053)**
Importance of career prospects 095
P prosp (.052) 7
Importance of prestige -.133
P P s (.041)**
.055
Gender (099)
-.019
hee (.013)
.039
Semester 017y
Grade in a science-related subject 212
! (.068)**
R 18.2
11.051%*

F(d
(df) )

“p< .01, p< .05, Tp< 1.
Standard error in parentheses.
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Appendix D

Results of t-tests

95% Con-
fidence
Motiva- | Motiva- Mean dif- Interval
tion Type | tion Type ference Std. Lower | Upper
(1) J) Variables {I-J) Error | Sig. | bound | bound
1 2 Interest in the subject 163|  .031/.000| .102| .224
Technical Aptitude 011 .071].874| -.129 151
Importance of income 1.255 .094|.000| 1.070| 1.441
Importane of career 1.662| .0821.000] 1.500| 1.824
prospects
Igr:portance of presti- 1311 .105].000| 1.104| 1517
Age -.820 3851.034( -1.579| -.061
Semester .085 313(.788| -.532 701
Grade in a science- 373 064|.562| -089| 163
related subject
2 3 Interest in the subject 901| .060|.000| .783| 1.020
Technical Aptitude .620 .0821.000 459 .780
Importance of income -1.066 .098.000| -1.259| -.874
Importane of career 1335 .094].000| -1.521] -1.150
prospects
Ig‘:portance of presti- 1.064| .111].000| -1.282| -.846
Age 271 387 |.485 -491| 1.033
Semester 353 268 .187| -.1730 .880
Grade in a science- 237 .072].001| .966| 378
related subject
3 1 Interest in the subject -1.065 .046 | .000 975| 1.155
Technical Aptitude -.631 .071{.000 492 770
Importance of income -.189 .076|.014| -339| -.039
Importane of career 2327 .083].000| -491| -.164
prospects
Ig‘:portance of presti- 2247 .108|.023| -460| -.034
Age .549 342 1.1101 -.124| 1.222
Semester -438 .2651.100| -.9595 .084
Grade in a science- 2275 .063].000| -398| -.151
related subject
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Appendix E

Results of validity checks

Profile 1 Profile 2 Profile 3
Variables F-Value t-Value | F-Value t-Value F-Value t-Value

Intrinsic mo- | Interest in the subject 014 745 343 5 173 -901

tvation  I'rechnical aptitude 6 366 721 352 045 _52

Importance of high income 479 .593 1 -.955 703 22

Extr‘ms1‘c mo- Importance of career prospects 436 554 465 -.13 734 222
tivation

Importance of prestige 782 394 418 -.834 965 169

Fully homogenous

Quasi-homogenous

Fully homogenous
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Correlations, scale means, and standard deviations

Appendix F

Mean S.D. Correlations
1 3 5 6 8

1. Probability of 487 896
entry
2. Il.lterest in the 451 644 308"
subject
3. Technical 3.95 711 231" 325"
aptitude
4. Importance of 3.66 911 111 -106" -.020
high income
5. Importance of 3.51 992 075 -.060 _063 596"
career prospects
6. Importance of 2.78 1.067 -.089 -.086 -.044 331" 470"
prestige
7. Gender 1.76 414 1207 1537 336" -.031 -.045 -.033
8. Age 22.49 3.189 -.030 -.005 -.022 -.030 -.059 107" .058
9. Semester 3.54 2413 105 .039 073 -.038 -.056 -.059 148" 344"
10. Grade in a
science-related 3.58 .600 225" 305" 2207 -075 111" -019 109" -.024 038
subject

**_Correlations are significant at the p< .01 level.
*_ Correlations are significant at the p< .05 level.
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III. CONCLUSION

It was the aim of this thesis to shed light on the career choices of individuals re-
garding the ICT-industry, especially that of women, and the motivation structure of
people entering the ICT-industry. To achieve that, [ have used the SCCT (Lent, Brown,
& Hacket, 1994, 2000) as a theoretical base and have focused on particular aspects of
SCCT and diverse relationships among them. With that I have followed a usual research
procedure of previous research work by contextualizing and adjusting the components
and their suggested relationships to the particular research questions. In the following, I

will sum up, the main conclusions of the thesis and its contributions.

In the first article “Developing a model of career choices regarding females in
the ICT-industry - A theoretical approach”, 1 have derived a theoretical model of career
choices of individuals and especially that of females regarding the ICT-industry. I con-
clude that a career choice is comprised of person as well as context factors which I em-
bed in the considerations of the SCCT and include a novel aspect, the career salience. |
discuss gender differences regarding the core components and point out that some core
components are industry-specific (e.g., career-related barriers) while others are specific
on an individual-level (e.g., career aspirations). The originality of this model lies in its
empirical applicability to the ICT-industry, but also to other industries that are confront-
ed with an under-representation of vocational groups in the workforce. While I have
focused on female under-representation, this model may also be applied to the analysis
of under-representation of ethnic minorities. In this case, ethnical career-related barriers
and supports will have to be considered instead of gender-specific career-related barri-
ers and supports; still the main core components will remain the same. With this, the
theoretical model offers an information basis of which core components need to be con-
sidered in general when analyzing the career choice of individuals, in the way that I
assume a career choice to be, especially that of women, and which need to be adjusted
when applying the theoretical model to industries other than the ICT-industry or other

under-represented vocational groups.

In article 2 “Why do Indian women choose a career in ICT? And why don’t they

stay? Core components of career choices in the ICT-industry - A qualitative study” we
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take a first step at testing the theoretical model of article 1 which displays the way we
assume a career choice takes place. There are two major observations that I want to
point out. First, we assumed that the perception of barriers would take place in a two-
step process. In a first step the indivual would assess how likely a career-related barrier
is to occur. If the barrier is likely to occur, the individual will in a second step, assess
how likely it is that he/ she will be hindered by the perception of the career-related bar-
rier. This is based on the evaluation of the individual’s own abilities to negeotiate or
manage the barrier. In the theoretical model in article 1 I have coined this aspect, based
on theoretical considerations by Swanson, Daniels, & Tokar (1996), the hindrance-
factor.

However, while we were conducting the interviews for our study in article 2, we
noticed that our participants did not evaluate the career-related barriers in a two-step
process, but rather in a one-step process. As soon as they indicated to perceive a career-
related barrier they perceived it as hindering. Thus, our participants did not make a sep-
arate step of evaluating the perceived career-related barrier against their own abilities.
Therefore, we decided to refer in this and the following articles solely to the perception
of career-related barriers. Reasons for the deviation between the theoretical model and
our qualitative study could be that indivuals in our sample are less likely to define
something as a barrier, if they evaluate their abilities to cope with the barriers as effec-
tively. Hence, it seems to be difficult for individuals in our sample to disentangle how
much a particular barrier would disrupt their career choice from their confidence in their
ability to cope with it. However, it seems noteworthy that there are studies that display a
disentangled relationship among career-related barriers and individual’s assessment to
cope with those barriers (Lent et al., 2001; McWhirter, 1997; Thompson, 2013). Though
these studies are in line with the suggested concept by Swanson et al. (1996) of consid-
ering a two-step process in order to disentangle these concepts, our results indicate that
there is a conceptual overlap. However, research has yet to scrutinize the complex na-
ture of career-related barriers and individuals’ assessement of coping with them (Lent,
Brown, & Hackett, 2000). An insight into this intervowen structure may assist career
counsellors to strengthen individuals’ beliefs in their coping-efficacy, to develop ade-
quate coping startegies and therewith stabilize their career choices (Lent, Brown,

Schmidt, Brenner, Lyons, & Treistman, 2003).
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Second, we have included the variable ‘career aspirations’. This variable ad-
dressed the career-related outcome expectations and wishes unfettered by reality. The
theoretical background of this variable is that such career-related outcome expectations
are the heart of our career-related actions and guide our behavior. One of our findings
indicates that women in Indian ICT-industry are not driven by career aspirations that are
via definition ‘unfettered by reality’, but rather define outcome expectations that are
within the parameters of the ICT-industry and are affected by the realistic circumstanc-
es. Though, career aspirations have theoretical relevance, we decided to refer to con-
crete outcome expectations in the following articles such as high income, to have
enough leisure time, etc. rather than asking for career-related dreams and hopes. This
insight as well as our results in article 4 let us come to the conclusion that people in the
ICT-industry are rather pragmatic and realistic than guided by dreams and visions.

Moreover, we find in this article that one of the main reasons for females to join
the Indian ICT-industry can be traced back to a combination of a positive image of the
industry, personal interest and financial incentives. We reveal that the Indian ICT-
industry is perceived as a very prestigious industry that offers white-collar jobs for its
employees. People working in the ICT-industry are perceived as intelligent, well-
educated and promising in terms of their career-progress. This perception may drive
comparably more women to the industry. It depicts one of the main differences between
the perception of the Indian ICT-industry and ICT-industries in other countries. People
in ICT-industries of other countries are often perceived as “nerds” and socially chal-
lenged (Jepson & Perl, 2002; Jungwirth & Roy, 2015; Kover, 2011). Moreover, females
mention “being called a nerd” as one of the main reasons for giving up their plans in
ICT (Joshi & Kuhn, 2001; Thomas & Allen, 2006). We have shown that the Indian
ICT-industry has successfully overcome this obstacle by creating an attractive image
that people like to associate with and therewith attracted an increased number of fe-
males to the industry. This may be a starting point for further research and practitioners
to analyze the influence of the perceived image on the career choice of females regard-
ing the ICT-industry and to derive implications in order to actively create a more attrac-

tive image of people working in the ICT-industry.
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In the third article “Interest beats image — At least in the long-run: An analysis
of core components of career choices that influence the short- and long-term persis-
tence of students in computing disciplines” we focus on the stability of choices rather
than on the career choice itself. Moreover, we elaborate on some aspects that we have
identified as important in study 2 and apply them to the topic of persistence. For exam-
ple, we elaborate on the variable ‘personal interest’ regarding ICT-related matters. We
develop a new scale for this concept which includes other reasons for joining the ICT-
field (e.g., image of the job field) and name it ‘expanded interests’. We conclude that
the positive effect of perceived image is limited to a short-term perspective. In this re-
gard, we also depict that this positive effect is significantly stronger for females than for
males. Hence, the creation of a positive image of the industry and the people working in
the industry may generally help to encourage more females to opt for the ICT-industry
in a first step. Considering a long-term perspective we find the ‘personal interest’ to
play a major role as women who assessed higher values of personal interests also indi-
cated longer persistence in the industry. Hence, in order to attract, but also retain wom-
en in the ICT-industry, it is necessary to offer opportunities for skill enhancement and
encouraging the development of interest in ICT-related matters. Practitioners are ad-
vised to begin with the encouragement in early stages at school- and college-level in
order to ensure a deep rooted development of interest.

Also, we include the notion of career salience into our considerations. Our re-
sults reveal that career salience has a significant positive impact on the persistence of
students. While career salience has originally been considered in order to explain differ-
ences in career attainment among females and males, we cannot find gender differences
in our sample. We suggest that members of generation Y are regardless of gender very
passionate about their career as they view it as means of expressing themselves and may
define themselves through career attainment. Moreover, in line with research work by
Dries, Pepermans and De Kerpel (2008) one could assume that their willingness to
make career-related sacrifices and investements (e.g., building up specific knowledge,
etc.) is an expression of their quest for vocational security and stability. It can be under-
stood as an attempt to keep themselves employable and to enhance career advancement.
However, it will be interesting for future research to elaborate on the value that a career

has for members of the generation Y in order to derive appropriate implications and
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adjust organizational actions. For example, if aspects such as security, stability and self-
fulfillment are fundamental attributes regarding the career of generation Y individuals,
it will be necessary to address them in recruitings, e.g., by considering them in regard to
contract durations as short-term contracts may create a source of vocational insecurity.
Also, possibilities of skill enhancement and career attainment will need to be made
more transparent. Moreover, it will be fruitful to compare our results with members of
other generations (e.g., generation x or generation baby boomers) in order to reveal
whether the value of a career has changed along generations and gender and which driv-
ers have influenced that change. Insights into drivers that led to such changes may also
be important to consider when addressing members of future generations such as indi-
viduals of generation z. As they are also called the digital natives the assumption would
be that they have a closer relationship to ICT-related matters and careers in that field are
perceived as more natural for them compared to other generations. In order to secure
members of this generation for the ICT-industry it will be important to know which fac-

tors affect their career salience and whether there are gender-specific differences.

In article 4 “The mixture makes the difference — A motivation-based taxonomy of
ICT-students” we make an attempt to classify people who are attracted to the ICT-
industry, namely ICT-students, based on their motivation structure. This is to under-
stand which characterists attract people to the ICT-industry, to derive adequate implica-
tions and to set correct incentives. Therefore, we develop a motivation-based taxonomy
consisting of three significantly different motivation profiles that are attracted to the
ICT-industry. We coin these three motivation profiles striver, geek and opportunist,
highlighting their most dominant characteristics. Moreover, we show that the striver,
which is characterized by highest values of intrinsic and extrinsic motivation elements,
displays the highest probability of entering the ICT-industry. We state that this is a good
news for the industry as the striver is on the one hand, highly motivatd to constantly
develop new skills; on the other hand, the striver can be attracted and motivated by ex-
ternal set screws that ICT-companies are able to regulate such as compensation packag-
es, career prospects, etc.

We advance research by offering an easy to remember classification of people

that are attracted to the ICT-industry. We suggest that in order to utilize their abilities in
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the most effective way, it is necessary to understand the career-related ambitions of the
motivation profiles and to set fitted incentives and measures. Moreover, we give an in-
sight into what kind of incentives need to be given in order to attract the ‘right’ people

to the industry and to increase their probability of entering the ICT-industry.

To come to an overall conclusion, this thesis contributes to the understanding of
career choices of individuals regarding the ICT-industry, especially that of women, and
the motivation structure of people entering the ICT-industry. It contributes to career
theory by introducing a theoretical model that deals with the career choice of individu-
als in the ICT-industry and portrays its gender-specific differences. It especially con-
tributes to SCCT by including career salience into the theoretical considerations and
proves its relevance regarding the career choice in article 2 and 3 where its significant
impacts are revealed. It also shows that certain core components of SCCT need to be
differentiated when analyzing different spans of life, such as the distinction between
social and family-related context factors (see article 3). Moreover, the thesis advances
research by deriving a typology based on the motivation structure of people that enter
the ICT-industry (see article 4). It gives an insight into which set screws need to be
turned in order to attract people to the ICT-industry that create an asset for the ICT-
companies. Overall, in this thesis we view the core components of SCCT in different
settings and from various methodological angles, and adjust them to the ICT-industry.
We derive implications for policy-makers and practitioners and identify set screws for
encountering the shortage of skills in the ICT-industry by attracting an increased num-
ber of people to the industry and for addressing the under-representation of females in
the ICT-industry. With this, we build the bridge to our starting point by arguing that
general assumptions and explanations cannot be applied to the ICT-industry one to one,
but the specific characteristics of the ICT-industry have to be taken into account. I am
convinced that this thesis has given deep insight into the career choices of individuals
regarding the ICT-industry, especially that of women, and the motivation structure of
people entering the ICT-industry. At the same time it offers numerous connecting points

for further research to build on.
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Appendix 1: Guideline for interviewing Indian students, professors and

practitioners

Guideline for interviewing students, professors and practitioners related to the

Indian ICT-industry

A joint research project of:
Prof. Dr. Carola Jungwirth and Dipl. Kffr. Nobina Roy

_¥ IUNIVERSITAT
”fm PASSAU

Introduction

With this interview we want to get an insight into the Indian ICT-industry. We are ask-
ing ourselves: Why are so many women entering the ICT- industry, and why are they
not staying? What are the reasons for the dropouts? Maybe you could give insights into
that from your perspective. What do you think about it? What kind of goals do women
have, who enter the ICT- industry? What do they expect from the industry? This is kind
of a free flow interview about your thoughts and observations and we will anonymize
the data.
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Could you please give a short introduction about yourself: How old are you?
What is your field of specialization?, etc.

Which goals do/ did you pursue by entering the ICT-industry?

Do you think there are differences between men and women in their pursued goals re-
garding the ICT-industry?

Do you personally know someone in the ICT-industry? Can you shortly describe his/
her career path?

Would you say his/ her career path represents a common career path in the ICT-
industry?

Can you think of drivers to join the ICT-industry?
[What about:

a) image of the industry/ brand names/ career esteem/ prestige
b) genuine (academic) interest in the field
¢) high income

d) pressure by parents/ family

e) role model

f)  good career prospective

g) safety issues

h) lack of alternatives

i)  job security/ stability

j)  former experiences in the field

k) anything else]

Do you think there are differences between men and women regarding their drivers to
join the ICT-industry?

Would you agree that people (and especially women) join the ICT-industry because of
its positive image and high expected income?

Do you think it’s always the students’ free choice to opt for the ICT-field?

Do you think women value their career similarly high in comparison to men?
[What about:

a)  willingness to make career-related sacrifices

b)  willingness to move to another city for their career advancement
¢)  willingness to postpone family plans for career advancement

d) anything else]

To sum up your answers, would you agree that women are less/ more career-oriented
than men and that traditional gender-roles hold/ do not hold for women in the ICT-
industry?

Do you think that if a woman enters an ICT-company, she would be more
loyal to the company than a man? [phenomenon of job hopping]

In previous studies and also from reports by NASSCOM we learned that women in
ICT-industry tend to leave the field after a few years of working. I would like to talk
with you about reasons for leaving the industry.
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10.

11.

12.

Could you think of reasons and explanations for high drop-out rates of fe-

males in the ICT-industry?

e Do you think that sometimes the ICT-industry does not turn out to be what it was ex-
pected to be in terms of the image, job prospective, working culture, etc.?

o Looking at the other side of the story, sometimes women also return to the industry:
What could be reasons to return to the industry?

According to your experiences and observations, do women and men have
same or similar science-related skills and aptitudes?

Do you think that there are gender-specific barriers that especially women
have to face when they enter the ICT-industry (or re-enter after a career
break)?

[What about:

a)

certain expectations of society regarding gender-roles/ subtle discouragement by
society and employers

b) lack of work-family balance
c) glass ceiling effect
d) old boys’ network
e) anything else]
Do you think there are ICT-specific barriers which are typical for the ICT-
industry?
[What about:
a) short life cycles of technologies
b) obsolescence of knowledge
c) alot of project work
d) amount of work/ work pressure
e) offshoring/ time adjustment with foreign customers
f)  high affordance of flexibility and mobility frequent travelling
g) anything else]

Do you know someone who has experienced such barriers?
o In the last few questions we have talked about barriers in the ICT-industry. I also
would like to talk to you about the other side: support systems.

What kind of social support systems for women in ICT-industry could you
think of? [e.g., parental support]

Do you know of women-friendly measures that companies offer?
[What about:

a)
b)
c)
d)
¢)
f)

2)
h)

flexible working hours/ reduced working hours
mento ring programs

reintegration programs after a career-break
extended maternity leave

bus shuttle services

anti-harassment policies

créche in the company

anything else]
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e Do you think the government should involve more regarding women-friendliness in
ICT-industry?
o Ifyes, what kind of governmental supports are needed?
[What about:
a) passing laws for women quotas
b) support at the educational level
¢) passing laws regarding safety-issues of women]
e What else could be done to support women in ICT-industry?

Auxiliaries

What is the profile of students who come to this institution? What is their social and
academic background?

What is the general gender-ratio in classes of the computer science and engineering
department?

Are there drop-outs at college-level? If yes, what reasons could you think of?

How are recruitments and placements done in India?

What kinds of skills or characteristics are expected in recruitments and placements?
What are the odds? Do men and women have the same opportunities in recruitments
and placement procedures?

Do students meet the expectations of the companies when they leave this institution?
Is there anything that could be changed and adjusted in the schedules or education
system?

Would you agree to the statement that the image of the Indian ICT-industry does not
fit with reality in terms of gender-neutrality, women-friendliness and conscious ef-
forts of companies to create equal opportunities for females and males?

What is the role of the Nasscom in Indian ICT-industry? (If you google it, you will
find a lot of reports from the Nasscom, stating how great the ICT-industry is, and
creating a very positive image. Is that true?)

Is gender-sensitivity a hot topic in Indian ICT-industry? (Is it something that com-
panies are especially concerned with?)

Is there a difference in salary for male and female employees in ICT-industry?
Would you say that it is some kind of self-imposed pressure when women drop out
for reasons like being a good mother or housewives, etc. or is the pressure imposed
by the societal environment?

Would you agree to the statement that Indian ICT-industry has changed from being
an industry of followers to an industry of innovators?
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Appendix 2: Questionnaire for surveying Indian students

Analyzing determinants of the career decision-making process of Indian students
- An Empirical Study -

A joint research project of:

Prof. Dr. Carola Jungwirth and Dipl. Kffr. Nobina Roy

e

| UNIVERSITAT
- .
’m PASSAU
University of Passau
Chair of International Management
Innstr. 27, 94032 Passau, Germany
Tel: +49 851 509 3256

Fax: +49 851 509 3252

E-Mail: Nobina.roy@uni-passau.de

We kindly ask you for about 20 minutes of your time.

Goal of this study is to analyze gender-specific differences in the career decision-
making of students in India. This analysis is expected to derive best-practices for gov-
ernmental policy-makers, educational institutions and human resource management.
We offer you a report of the central results after completion. We will extend our grati-
tude to the institution and the participants of this study in our publications. We also
will cite faculty publications in our literature references, if possible.
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In advance of this questionnaire:

e Participation is voluntary

e You are chosen as a key informant of the university you are matriculated in.

e We would like to emphasize that any information provided by you will be treated strict-
ly confidential and will be analyzed anonymously. Results will be aggregated, so that
no one will be able to determine your identity based on the answers provided.

e Itis important that you answer all questions, even if you are not completely sure. An
approximate answer is of more value than an incomplete questionnaire.

e There are no “true” or “false” answers, we only ask you for your opinion.

e There might be similar questions due to methodological reasons.

e If you have any questions concerning the questionnaire or regarding our research pro-

ject, please do not hesitate to contact us.

Thank you very much for your participation!
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Please cross the relevant boxes.
Part A: In this part we will ask you some general questions.

1. Gender
[ |Female [ IMale

2. Studies
2a. Currently you are studying

[ ]Arts []JCommerce [ISciences [ ]Other:

2b. Please mention the subject in the field of your studies

2c. What is your specialized branch?

2d. In which year of your course are you currently studying? year

2e. Which of the following degree will you get on completion of this course?
[ |Diploma [IBachelor’s Degree [IMaster’s Degree [ ]Other:

2f. What is your favourite subject?

3. Change of studies
3a. Have you changed/ are you planning to change your field of studies?
[ 1Yes, I am planning to change [ _]Yes, I have changed [_No (Skip to question 4.)

3b. In which stage have you changed/ will you change? After completion of
[ 11% year 12" year 13" year [14™ year

3c. From which field of study have you changed/ to which field of study will you change?
[ JArts [ ]Commerce [ ISciences [ ]Other:

3d. Please mention the subject

4. To what extent did the following factors influence your choice of studies?

ll\lone %’ery low iow ‘lt-ligh i’ery high
Previous experience in the field (e.g., internship, work etc.) [ ] L] ] L] []
Role model in the family or friends circle L] L] L] L] L]
Family pressure L] L] L] L] L]
Interest in the subject [] L] L] L] L]
Good school marks in the subject ] L] L] L] []
High job prospectives [] [] [] L] L]
Career esteem L] L] L] L] L]
Study-related family business [] [] [] [] L]
Any other reason ] O] ] ] []
5. Approximate gender ratio (in %) in your class (male:female)
[190:10 (male:female)  []80:20 []70:30 [ 160:40 [150:50
[ 140:60 [130:70 []20:80 [110:90 (male:female)

6. Work experience

6a. Have you gained work experience in the field of your study? (Multiple answers possible.)
[INo (Skip to question 7.) [ |Internship [ITrainee [ IPart-time job
[_|Full-time job [ ]Other:

6b. Duration of work experience
[J<3 months [ ]3-6 months [_|7-12 months [ ]13-24 months [_]25-36 months [_]>36 months
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6¢. Work experience was (Multiple answers possible.)
[|Compulsory part of course [|Voluntary

7. Change of specialized branch of studies
7a. Your specialized branch of studies

[ IWill not change (Skip to question 8.) [_|Will change [IMay change
[ ]Has changed
7b. Please specify the change: From (branch of studies) To (branch of studies)

7c. In which year have you changed/ will you change? After completion of
[]1% year 12" year (13" year []4™ year
¥ M M M

7d. Change is due to the following reasons (Multiple answers possible.)
[|Education (faculty, facilities, etc.) is better

[INot expected performance

[ INo satisfaction

[ |Wrong decision

[INot sure of making a career in the field of specialization

[INo long-term future prospective

[Better job opportunities

[]Family reasons

[IMore economic gains

[IChange of interests

[ ]Other:

8. Which final educational qualification are you planning to achieve?

[ |Diploma [IBachelor’s Degree [ IMaster’s Degree [ |PhD
[ ]Other:

9. To what extent is financial aspect decisive for your future education plans? (e.g., college fees,
books, hostel, etc.)

[not at all Dnegligible [Jto some extent Dmaj or

[ldecisive

10. Performance
10a. What was your approximate grade point average last term?

10b. What was your best grade/ marks in any science subject last term?
Grade: Subject:

10c. What was your best grade/ marks in any non-science subject last term?
Grade: Subject:

11. Self-assessment
11a. Would you consider yourself as .... student.

[]...best []...very good []...above average []...average
[]...below average

11b. Where would you place your performance in the class? Among the
[ First 10% [ISecond 10% []Third 10% [|Fourth10%
[ |Fifth 10%

11c. What percentage of marks would you consider appropriate for your efforts?
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11d. How would you evaluate your aptitude for 1 2 3 4 5

Very low Low Average High Very high
a) Languages skills Ll L] L] L] L]
b) Technical skills O O O ] []

11e. How confident are you that you will complete your higher education successfully?
[ 1100% [199-75% [174-50% [149-25% [124-1% [10%

11f. How likely is it for you to find an employment in your vocational qualification?
[1100% [199-75% [174-50% [149-25% [124-1% [10%

12. To what extent should your aspired job be related to the following factors?

bery low ? ) ) i’ery high
Social commitment [] L] [] [] []
Self-realization L] L] L] L] L]
Job security L] L] L] L] L]
Job satisfaction (at the cost of job security) ] ] L] L] L]
Bureaucratic work [] L] L] L] L]
Applied technical know-how L] L] [] L] []
Applied theoretical knowledge L] ] L] ] ]
13. Future plans
13a. How likely is that you will be a professional in your field in 5 years?

bery : ’ ! i’ery

unlikely likely

[] Ll []

13b. To what extent are you sure that you will enter a profession which is
a) Within your field of studies?
[ 1100% [199-75% [174-50% [149-25% [124-1% [10%
b) Directly connected to your specialized branch?
[1100% [199-75% [174-50% [149-25% [124-1% [10%

13c. How long do you feel committed to remain employed in your specialized branch?
[11-5 years [ 16-10 years [ ]11-15years [ ]16-20 years [ ]>20

13d. How long do you feel committed to remain in your specialized branch before you may decide for a
change?
[]1-5 years []6-10 years []11-15 years [116-20 years []>20

13e. What is your personal minimum commitment towards your first job in your specialized branch?
[ <2 years [ 12-4 years [ 15-7 years [ ]8-10 [ ]>10

13f. To what extent is each of the following factors decisive for a potential change of job to another
branch of specialization?

< -
w
< W

ery low ery high
Work atmosphere

Financial aspect

Lack of knowledge gain

Lack of team spirit

Lack of recognition

Less promotion chances

Lack of freedom of decision-making

Any other reason

|
(N g
|
(I
|
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13g. When do you perceive to have realized your ultimate expectation from your career? At the age of

[ <35 years [136-40 years [ ]41-50 years

[151-60 years

14. How important are the following factors to you?

Achievement of desired job

To work self-reliant in your job
Career promotion

High income

Career esteem

Family and leisure time

—
[ 5]

Very
unimportant

I I
I

Part B: We would also like to ask you about your career plans.

To what extent do you agree or disagree with each of the following statements:

1 2

Strongly
disagree

[ >60 years

w
&

I
i

3 4

Neither agree
nor disagree

5
Very
important

(5 o ¢

5

Strongly
agree

1 I hope to become a leader in my career field.

2 I would be satisfied just doing my job that I am interested in.

3 I plan to become an expert in my field of choice.
4 I intend to pursue the job of my choice even if it cuts
deeply into my family time.

5 Tt is more important to have some leisure time after work.

6 To me, a job should be viewed primarily as a way of
making good money.

7 1t is difficult to find satisfaction in life unless

you enjoy your job.

8 Work is one of those necessary evils.

9 Deciding on a career is just about the most important
decision of a young person.

10 I don’t think too much about what type of job I’ll be
in ten years from now on.

11 I would move to another part of my country if.

it would help advance my career

12 I’m ready to make many sacrifices to get ahead in my job.

13 I look at a career as a means of expressing myself.
14 T would consider myself extremely “career minded.”

15 I started thinking about jobs and careers when I was young.
16 Planning for and succeeding in a career is my primary concern.[_|

17 1 often find myself thinkingabout whether
I enjoy my chosen field.

18 Planning for a specific career usually is not worth the effort;

it doesn’t matter too much what you do.

19 I would move to another country if I thought it would

help advance my career.
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Part C: In this section we will ask you about some career-related barriers.

A "barrier" is a factor that interferes with your career choice, progress in your job or career plans. Please think about each of the common barriers listed below in terms of
your own case. Then, for each, please indicate:

a) How likely you think it is that you may experience each of these barriers, and:

b) How much each barrier would hinder or interfere with your career choice?

How likely do you think it is that you may experience Provided you experienced these barriers
these career-related barriers? to what extent would each one of them hinder your ca-
reer choice?
1 2 3 4 5 1 2 3 4 5
Very Neither Very Very Neither Very
unlikely likely nor likely unlikely likely nor likely
unlikely unlikely

1 Lacking information about possible jobs/ careers.

2 Being undecided about what job/ career I would like.

3 Being limited to certain career choices because of my ethnicity/ race.
4 Other people's beliefs that certain careers are not appropriate

for women/ men.

5 Fields which are non-traditional for my sex.

6 Being discriminated by future employer due to my marital status.
7 Lacking the necessary practical experience for a job.

8 Not wanting to move away from my friends and family.

9 Lack of job opportunities.

10 Not knowing the "right people" to get a job.

11 Racial discrimination in recruitment for a job/ promotion in a job.
12 Sex discrimination in recruitment for a job.

13 Lacking the required skills to perform my job well.

14 Being dissatisfied with my job/ career.

15 Not receiving support from my co-workers/ supervisors.

16 Fear of being considered unattractive to the opposite sex

because of my job.

17 Difficulty in dealing with intrigues at work.

18 Sex discrimination in promotions in job/ career.

19 Sexual harassment on the job.

20 Lack of respect from co-workers/ supervisor because of my gender.
21 Just fulfilling the quota of my gender in my vocational field.

22 Just fulfilling the quota of my ethnicity in my vocational field.

I o
(A
I o
(A
I o
I o
(A
I o
(A
I o
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23 Having children. L] L] ] ] ] L] L] [l ] [l
24 Not feeling supported by my family. L] L] L] L] L] L] L] L] ] ]
25 Conflict between my marriage/ family plans and my career plans. ] ] ] L] L] L] L] L] L] L]
26 Not being able to find good day-care services for my children. ] ] L] L] L] L] L] L] L] L]
27 Feeling guilty about working while my children are young. ] ] L] L] L] L] L] L] L] L]
28 Having an inflexible work schedule that interferes with L] L] L] ] L] ] ] ] ] ]
my family responsibilities.
29 Necessity of travelling a lot. L] ] L] ] ] ] ] ] ] O]
30 Employment at remote locations without infrastructure. L] L] L] ] L] ] ] ] ] ]
Please note down any other barriers that would interfere with your career choice:
Part D: Now, we are interested in your opinion about career-related support systems.
Please think about each of the common support systems listed below in terms of your own case. Then, for each, please indicate:
a) How likely you think it is that you may experience each one of them, and:
b) How much each support system would encourage or support your choice?
How likely do you think it is that you may experience Provided you experienced these supports to what extent
each one of these career-related supports? would each one of the support system encourage your
career choice?
1 2 3 4 5 1 2 3 4 5
Very Neither Very Very Neither Very
unlikely likely nor likely unlikely likely nor likely
unlikely unlikely
1 Encouragement by parents to opt for the aspired vocation. L] L] L] L] L] L] L] L] ] L]
2 Encouragement by friends and other significant people (e.g., teachers). [ ] ] [l ] ] L] L] L] L] []
3 Having a role model or mentor related to the aspired vocation. L] L] L] ] L] ] ] ] ] ]
4 Provision of career-related apprenticeships on the university campus. ] ] ] ] L] L] ] L] ] ]
5 Having the possibility to study my subject at a pure ] ] L] L] L] L] ] ] ] ]
women’s/ men’s college.
6 Provision of academic or career counselling. ] ] ] L] L] L] L] L] L] L]
7 Employment possibilities for my partner in case of my transfer. ] ] L] L] L] L] L] L] L] L]
8 At least one person of the same sex in the recruitment committee. L] L] L] L] L] L] L] L] ] ]
9 Provision of security-guards at the work place. L] L] L] L] L] ] ] ] ] L]
10 Opportunity of flexible working hours. L] L] L] L] L] L] L] L] ] ]
11 Implemented sexual harassment policies and complain centres. ] ] ] ] L] L] ] L] ] ]
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12 Organizational provision of networking groups or ] ] ] ] ] ] ] ] ] ]
gender-specific communities.
13 Home working possibilities e.g., with the help of personal laptops, etc. [ ] ] ] ] ] ] ] ] ] ]
14 Gender sensitisation programs for the opposite sex. ] ] ] ] ] ] ] ] ] ]
15 Possibility of upgrading my career-related skills. ] ] ] ] L] L] L] L] L] L]
16 Private transport facilities, if T have to work at odd hours. ] ] ] ] ] ] ] ] ] ]
17 Financial increments instead of promotions. ] ] ] ] ] ] ] ] L] L]
18 Child care centre in the company. ] ] L] L] L] [] L] [] [] []
19 Reintegration program after returning from a career break ] ] ] ] ] ] ] ] ] ]
(e.g., parental leave).
20 Day-care for older people and dependents. ] ] ] ] ] ] ] ] ] ]
21 Provision of a women’s representative in the organization/ ] ] ] ] ] ] ] ] ] ]
worker’s union.
22 Possibility for partners to work in the same company. ] ] ] ] ] ] ] ] ] ]
Please note down any other supports that would encourage your career choice:
Part E: In this section we would like to ask you about your life at the institution.
We are also interested to know to what extent you agree or disagree with each of the following statements: 1 2 3 4 5
Strongly Neither Strongly
Disagree agree nor agree
disagree
1 My interpersonal relationships with other students have had a positive influence on my personal/ L] L] L] L] L]
intellectual growth and values.
2 It has been difficult for me to meet and make friends with other students who have the same values like me. ] ] ] ] ]
3 Few of the students I know would be willing to listen to me and help me if I had a personal problem. ] ] ] ] ]
4 My non-classroom interactions with faculty staff have had a positive influence on my personal ] ] ] ] ]
and intellectual growth and values.
5 My non-classroom interactions with faculty staff have had a positive influence on my career goals and aspirations. [l [l ] ] [l
6 I am satisfied with the opportunities to meet and interact informally with faculty members. ] ] ] ] ]
7 Some faculty members are willing to spend private time to discuss issues of interest and importance to students. ] ] ] ] L]
8 Most of the faculty I have had contact with are interested in helping students to grow in more than just academic areas. [l [l ] ] [l
9 I am satisfied with the extent of my intellectual development since enrolling in this university. ] ] ] ] ]
10 My interest in ideas and intellectual matters has increased since coming to this university. ] ] ] ] ]
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11 It is important for me to graduate from college.
12 I am confident that I made the right decision in choosing to attend this university.
13 Getting good grades is important to me.

Part F: We are interested to know what you think about the following statements.

1 People in higher positions should make most decisions without consulting people in lower positions.
2 People in higher positions should not ask the opinions of people in lower positions too frequently.

3 People in higher positions should avoid social interact with people in lower positions.

4 People in lower positions should not disagree with decisions by people in higher positions.

5 People in higher positions should not delegate important tasks to people in lower positions.

6 It is important to have instructions spelled out in detail so that I always know what I am expected to do.

7 It is important to closely follow instructions and procedures.

8 Rules and regulations are important because they inform me of what is expected of me.
9 Standardized work procedures are helpful.

10 Instructions for operations are important.

11 Individuals should sacrifice self-interest for the group.

12 Individuals should stick with the group even through difficulties.

13 Group welfare is more important than individual rewards.

14 Group success is more important than individual success.

15 Individuals should only pursue their goals after considering the welfare of the group.
16 Group loyalty should be encouraged even if individual goals suffer.

17 It is more important for men to have a professional career than it is for women.

18 Men usually solve problems with analytical analysis; women usually solve problems with intuition.

19 Solving difficult problems usually requires an active, forcible approach, which is typical of men.
20 There are some jobs that a man can always do better than a woman.

21 Careful management of money is important to me.

22 Going on resolutely in spite of opposition is important to me.

23 Long-term planning is important to me.

24 Giving up today’s fun for success in the future is important to me.

25 Working hard for success in the future is important to me.

201

D00

Strongly
Disagree

N

D00

N

N

3
Neither

agree nor

disagree

(N A

N

N

(N A

N



APPENDIX

Part G: At last, please provide us with some demographical information about yourself. (We would
like to emphasize that any of your information will be treated strictly confidential and analyzed anony-
mously.)

Please answer the following questions to the best of your ability.

1. Demographics
la. Nationality

1b. Ethnical background (State you belong to)

Ic. Age

1d. Current marital status

[ IMarried [IIn a relationship [ISingle [ |No answer
le. Do you have children or are you planning to have children after marriage?

[ ]Yes, I have children. [ INo, I don’t intend to have children.

[ INo, I intend to have children. [ IDon’t know if I want to have children.

1f. After being a parent: (Multiple answers possible.)

[]You will probably not change your current career plan.

[1You will make some work place adjustments (part-time, flexible work hours, home office, no shift
work, etc.).

[]You will quit the job and may return to the same profession after few years.

[_]You will probably quit the work for the sake of your family.

1g. Have you studied abroad? [1Yes [ INo
2. Economical Issues
2a. Your education (Multiple answers possible.)

[Is free of cost [Involves education fee [lInvolves other expenses (e.g., hostel)

2b. Your approximate annual education expenses (gross) are

[ ]< 12,000 Rs. 112,000 - 15,999 Rs. 116,000 - 20,999 Rs.

121,000 - 25,999 Rs. 126,000 - 30,999 Rs. [ 1> 30,999 Rs.

2c. How are you financing your education?

[ISelf-employment [ |Parents [|Employment [ ISavings
[IScholarship [ IBank loan [_IPublic sponsors [ ]Other:

3. What is your expected monthly salary (gross) on picking up an employment in your educational
field?

[1<10,000 Rs. 110,000 - 24,999 Rs. 125,000 - 49,999 Rs.

150,000 - 64,999 Rs.  []75,000 - 99,999 Rs. [1100,000 - 124, 999 Rs.

[1125,000 - 150,000 Rs. [_]> 150,000 Rs.

4. What is your aspired profession?

[ ]Teaching [ JResearch & Development []Consultancy
[|Entrepreneurship [ IService-sector [ [Public sector
[ |Private sector [ |Other:

5. Your future income will primarily support (Multiple answers possible.)
[|Parents/ family [ISpouse and children [ ]Own needs
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6. Parents: Educational & Employment status

Mention
the profes-
sion of...

-Father:

-Mother:

Highest achieved education level Employment status during most of your
childhood
Father | | Mother Father | | Mother
] Never been to ] ] Unemployed ]
school
] Class 1-9 ] ] Temporary Em- ]
ployment
] High school ] ] Part-time ]
] Vocational training ] ] Full-time ]
] College ] ] Self-employment ]
] Higher education ] ] Honorary worker ]
(BA, MA)
] None, he/ she was a ]
homemaker

Your email address (optional):

Further comments, if any:

Thank you very much for your participation!

203




APPENDIX

Appendix 3: Questionnaire for surveying German students

Analyse von Determinanten des Karriereentscheidungsprozesses von deutschen
Studierenden
- Eine empirische Untersuchung -

Ein gemeinsames Forschungsprojekt von:

Prof. Dr. Carola Jungwirth and Dipl. Kffr. Nobina Roy

e

h'/‘ UNIVERSITAT
' PASSAU
Universitit Passau
Lehrstuhl fiir Internationales Management
Innstr. 27, 94032 Passau, Deutschland
Tel: +49 851 509 3256

Fax: +49 851 509 3252

E-Mail: Nobina.roy@uni-passau.de

Wir bitten Sie um 20 Minuten Ihrer Zeit.

Ziel der Studie ist es, genderbezogene Unterschiede im Karriereentscheidungsverhalten von
Studierenden in Deutschland zu analysieren. Diese Untersuchung dient dazu, Best-Practices
und Handlungsimplikationen fiir politische Entscheidungstrager, Bildungsinstitutionen und
das Human Ressource Management von Unternehmen abzuleiten. Wir bieten IThnen eine Zu-
sammenfassung unserer zentralen Ergebnisse nach Abschluss der Studie an. Wir werden un-
seren Dank fiir [hre Teilnahme in unseren Publikationen ausdriicken und sofern méglich,
Publikationen Threr Institution zitieren.
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Vorab:

Die Teilnahme ist freiwillig.

Sie wurden als addquate Auskunftsperson fiir diese Studie ausgewdhlt.

Wir méchten hervorheben, dass die bereitgestellten Informationen streng vertraulich
und anonymisiert analysiert werden. Wir arbeiten mit den aggregierten Daten, so-
dass kein Riickschluss auf Einzelpersonen und —antworten moglich ist.

Es ist wichtig, dass Sie alle Fragen vollstindig beantworten, auch wenn Sie sich
nicht ganz sicher sind. Eine tendenzielle Antwort ist fiir uns von mehr Wert als ein un-
vollstandiger Fragebogen.

Es gibt keine richtigen oder falschen Antworten. Uns interessiert Ihre personliche Mei-
nung.

Aus methodischen Griinden dhneln sich einige Fragen etwas.

Bitte kontaktieren Sie uns, sollten Sie Fragen beziiglich des Fragebogens oder unseres

Forschungsprojekts haben.

Vielen DanKk fiir Ihre Teilnahme!
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Bitte kreuzen Sie die fiir Sie zutreffenden Kiistchen an.
Teil A: In diesem Abschnitt stellen wir Ihnen einige allgemeine Fragen.

1. Geschlecht
[ |Weiblich [ [Ménnlich

2. Studium
2a. Derzeit studieren Sie im Studienbereich

[ ]Sozialwissenschaften [ ]Geisteswissenschaften
[ INaturwissenschaften ] Ingenieurswissenschaften
[ JWirtschaftswissenschaften [ ]Andere:

2b. Bitte nennen Sie Thren Studiengang

2c. Was ist Thr Schwerpunkt innerhalb dieses Studiengangs?

2d. In welchem Fachsemester studieren Sie derzeit? Fachsemester

2e. Welchen Abschluss erhalten Sie nach Beendigung IThres derzeitigen Studiums?
[ IDiplom [IBachelor [ Master [IDoktor [ISonstiges:

2f. Haben Sie vor zu promovieren? Llja [nein

2g.Welches ist Thr Lieblingsfach?

3. Wechsel des Studiengangs

3a. Haben Sie bereits bzw. planen Sie Ihren Studiengang zu wechseln?

[ ]Ja, ich plane einen Studiengangwechsel [ Ja, ich habe bereits gewechselt
[INein (Weiter mit Frage 4.)

3b. Wann haben Sie/ werden Sie Thren Studiengang wechseln? Nach Beendigung des Fachsemes-
ters.

3c. Von welchem Studienbereich haben Sie gewechselt bzw. zu welchem Studienbereich werden Sie
wechseln?

[ ]Sozialwissenschaften [ IGeisteswissenschaften [ [Naturwissenschaften
[ Ingenieurswissenschaften [ [Wirtschaftswissenschaften [ ]Andere:

3d. Bitte nennen Sie den exakten Studiengang

4. Zu welchem Ausmaf} haben die folgenden Faktoren Thre Studienfachwahl beeinflusst?
1 2 3 4

5

Gar nicht Sehr Niedrig Hoch  Sehr hoch

niedrig
Vorangegangene Erfahrungen in dem Berufsfeld
(z.B. Praktikum, etc.)
Vorbild in der Familie oder Freundeskreis
Druck von der Familie
Interesse am Fach
Gute Schulnoten in verwandten Schulfiachern
Vielversprechende Berufsaussichten
Ansehen des Berufs
Studienbereich ist verbunden mit Familienunternehmen
Sonstige Faktoren

EEEnnnEEN
I O
EEEnnnEEN
I O

5. Geschiitztes Geschlechterverhiltnis (in %) in Ihrem Studiengang (méinnlich:weiblich)
[ 190:10 [ 180:20 [ ]70:30 [ 160:40 [150:50
[ ]40:60 [ 130:70 [ 120:80 [110:90 (mannlich:weiblich)
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6. Berufserfahrung
6a. Haben Sie bereits Berufserfahrung im Bereich Ihres Studienfachs sammeln kénnen? (Multiple Ant-

wortmoglichkeiten.)
[INein (Weiter mit Frage 7.) [ |Praktikum [ |Trainee [|Teilzeit- bzw. Nebenjob
[ IVollzeitjob [ ]Andere:

6b. Dauer der gesamten Berufserfahrung
[ ]<3 Monate [ _]3-6 Monate [ |7-12 Monate [ ]13-24 Monate [ |25-36 Monate [_]>36 Monate

6¢. Die Berufserfahrung war (Multiple Antwortméglichkeiten.)
[]Pflichtbestandteil des Studiums [IFreiwillig

7. Wechsel des Schwerpunkts innerhalb IThres Studienfachs

7a. Sie werden Thren Schwerpunkt

[_INicht wechseln (weiter mit Frage 8.) [ |Wechseln

[ ]Vielleicht wechseln [ISie haben bereits gewechselt

7b. Bitte spezifizieren Sie den Schwerpunktwechsel: Von (Schwerpunkt) Zu

7c. In welchem Semester haben Sie bzw. werden Sie wechseln? Nach Beendigung des Fachse-
mesters

7d. Der Schwerpunktwechsel hat aufgrund der folgenden Faktoren stattgefunden (Multiple Antwortmég-
lichkeiten.)

[ |Bessere Studienbedingungen (Fachbereich, Fakultiten, Lehre, etc.)

[[INicht-Eintreten des erwarteten Studienerfolgs

[ ]Unzufriedenheit mit dem Studiengang

[|Fehlentscheidung

[ |Unsichere Aufstiegsmoglichkeiten in dem Schwerpunkt

[IKeine langfristigen Zukunftsperspektiven

[ |Bessere Berufsaussichten

[JFamilidre Griinde

[ IBessere Verdienstmoglichkeiten

[Interessenwechsel

[ ISonstige:

8. Welchen finalen akademischen Grad streben Sie im Rahmen Threr Ausbildung an?
[|Diplom [ IBachelor [ |Master [ IDr.
[ ISonstiges:

9. Wie entscheidend ist der finanzielle Aspekt fiir Ihre zukiinftigen Ausbildungspline? (z.B. Stu-
diengebiihren, Miete, etc.)

[]Uberhaupt nicht [JUnbedeutend [IGeringfiigig [JWichtig
[]Entscheidend

10. Performanz
10a. Was war Thr etwaiger Notendurchschnitt im letzten Semester?

10b. Was war Ihre letzte beste Note in irgendeinem naturwissenschaftlichen Fach? (in Oberschule oder Univer-
sitét)
Note: Fach:

10c. Was war Ihre letzte beste Note in irgendeinem nicht-naturwissenschaftlichen Fach? (in Oberschule oder

Universitét)?
Note: Fach:
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11. Selbsteinschiitzung

11a. Wie wiirden Sie sich selbst einschitzen? Als

[ IBesten Studierenden in Threm Jahrgang []Sehr guten Studierenden

[ ]Uberdurchschnittlich guten Studierenden [ |Durchschnittlichen Studierenden
[ ]Unterdurchschnittlichen Studierenden

11b. Wo wiirden Sie Thre Leistung in Relation zu Threm Jahrgang selbst einordnen? Unter den
[IBesten 10% [IBesten 20% [IBesten 30% [ IBesten 40%
[IBesten 50%

11c. Welchen Notendurchschnitt empfanden Sie als angemessen im Verhéltnis zu Ihren Anstrengungen?_

11d. Bitte bewerten Sie Ihre 1 2 3 4 5
Sehr Niedrig Durch- Hoch Sehr hoch
niedrig schnittlich

a) Sprachliche Begabung ] ] ] ] ]

b) Technische Begabung ] ] ] ] ]

11e. Wie sicher sind Sie, dass Sie Ihr Studium erfolgreich abschlieBen?

[]100% [199-75% [174-50% [ ]49-25% [ ]24-1% [10%

11f. Wie sicher sind Sie, dass Sie einen studiumsbezogenen Beruf erlangen?
[ 1100% [ 199-75% [ 174-50% [ 149-25% [124-1% [ 10%

12. Wie stark sollte Ihr angestrebter Beruf mit den folgenden Faktoren in Zusammenhang stehen?
1 3 5
Sehr niedrig Sehr hoch

N~

Soziales Engagement

Selbstverwirklichung

Arbeitsplatzsicherheit

Arbeitszufriedenheit (anstelle von Arbeitssicherheit)
Biirokratische Téatigkeit

Anwendung von technischem Wissen

Anwendung von theoretischem Wissen

(I
[
0
N
0

13. Zukunftspline

13a. Wie wahrscheinlich ist es, dass Sie in 5 Jahren ein Fachmann Thres angestrebten Berufsfeldes sind?
1 2 3 4 5

Sehr Sehr

unwahrscheinlich wahrscheinlich

I T e I

13b. Wie sicher sind Sie, dass Sie einen Beruf ergreifen, der
-im direkten Zusammenhang zu Threm Studiengang steht?
[ 1100% [199-75% [174-50% [149-25% [124-1% [10%

-im direkten Zusammenhang zu Threm Studienschwerpunkt steht?
[ 1100% [ 199-75% [ 174-50% [ 149-25% [124-1% [ 10%

13c. Wie lange (in Jahren) fiihlen Sie sich, gegeniiber sich selbst, verpflichtet in Ihrem Studienschwer-
punkt zu arbeiten?
[]1-5 Jahre []6-10 Jahre []11-15 Jahre []16-20 Jahre [_|>20 Jahre

13d. Wie lange fiihlen Sie sich verpflichtet einen Beruf in Threm Studienschwerpunkt auszuiiben, bevor
Sie iiber einen Wechsel nachdenken wiirden?
[ ]1-5 Jahre [ 16-10 Jahre [ ]11-15Jahre [ _]16-20 Jahre [ _|>20 Jahre
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13e. Mindestdauer Threr Selbstverpflichtung im ersten Arbeitsplatz Thres Studienschwerpunkts zu verwei-
len:
[ ]< 2 Jahre [ ]2-4 Jahre []5-7 Jahre [ ]8-10 Jahre [ _]>10 Jahre

13f. Wie entscheidend sind die folgenden Faktoren fiir einen mdglichen Arbeitsplatzwechsel zu einem

anderen Schwerpunktbereich?
1 2
Sehr niedri

w
(7]

wn
o
=
=
=
S
<]
=

Arbeitsatmosphire

Finanzielle Aspekte

Mangelnde Mdglichkeiten zur Wissenserweiterung
Mangelnder Teamgeist

Mangelnde Anerkennung

Mangelnde Beforderungsmoglichkeiten
Mangelnde Entscheidungsfreiheit

Andere Griinde

|
|
|
(I
|

13g. Nach Threr Vorstellung, wann haben Sie Thre endgiiltigen Karriereziele erreicht? Im Alter von
[ ]<35 Jahren [ ]36-40 Jahren [ |41-50 Jahren [ ]51-60 Jahren [ ]>60 Jahren

14. Wie wichtig sind Thnen die folgenden Faktoren? 1 2 3 4 5
Sehr unwichtig Sehr wichtig
Verwirklichung des Berufswunsches L] L] L]
Selbststindige Tatigkeit L] L] L] L] L]
Beruflicher Aufstieg [] [] [] L] L]
Hohes Einkommen L] L] L] L] L]
Erwerben von Prestige L] L] [] [] []
Familie und Freizeit L] ] ] ] L]
15. Image
15a. Wie schitzen Sie das Image des Studiengangs Informatik ein?
éehr schlechzt ’ ! gehr gut

I T e I

15b. Wie schitzen Sie das Image Thres Studiengangs aus der Sicht

von externen Personen ein?
1 2 3 4 5
Sehr schlecht Sehr gut

I T e I
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Teil B: Wir mochten Sie auch etwas iiber Ihre Karrierepline fragen.

Inwiefern stimmen Sie den folgenden Aussagen zu bzw. nicht zu:

1 2 3 4 5
Stimme Weder Stimme
iiber- noch sehr zu
haupt
nicht zu
1 Ich hoffe, ich werde eine leitende Position in meinem Berufsfeld L] L] L] L] L]
einnehmen.
2 Mich wiirde irgendeine Tatigkeit in meinem Interessengebiet [l [l ] ] ]
zufriedenstellen.
3 Ich mochte ein Fachexperte in meinem gewihlten Berufszweig ] ] ] ] ]
werden.
4  Auch wenn es die Zeit mit meiner Familie stark beeintriichtigt, ] ] ] ] ]
wiirde ich meinen angestrebten Wunschberuf weiterverfolgen.
5  Esist wichtig, nach der Arbeit ein wenig Freizeit zu haben. ] ] ] ] ]
6  Meiner Meinung nach sollte eine Arbeitsstelle grundsitzlich als ] ] ] ] ]
Moglichkeit verstanden werden, gutes Geld zu verdienen.
7 Es ist schwer im Leben zufrieden zu sein, wenn man keinen Spaf} [l ] ] ] ]
an der Arbeit hat.
8  Arbeit ist eines dieser notwendigen Ubel. ] ] ] ] ]
9  Karriereentscheidung ist die wichtigste Entscheidung, die eine ] ] ] ] ]
junge Person trifft.
10 Ich denke kaum dariiber nach, was fiir einen Job ich in 10 Jahren ] ] ] ] ]
haben werde.
11 Ich wiirde in einen anderen Teil Deutschlands ziehen, wenn es ] ] ] ] ]
meine berufliche Entwicklung férdern wiirde.
12 Ich bin bereit viele Opfer zu bringen, fiir beruflichen Fortschritt. ] ] ] ] ]
13 Ich verstehe meine Karriere als Mittel zum Zweck der Selbstdar- ] ] ] ] ]
stellung.
14  Ich wiirde mich selbst als extrem “karriereorientiert” einschétzen. ] ] ] ] ]
15 Ich habe schon als Kind angefangen iiber Beruf und Karriere ] ] ] ] ]
nachzudenken.
16 Die Planung und der Erfolg meiner Karriere sind meine vorrangi- ] ] ] ] ]
gen Anliegen.
17 Ich denke haufig dariiber nach, ob ich Spall an meinem Studien- ] ] ] ] ]
fach habe.
18 Die Planung einer bestimmten Karriere, ist meist die Miihe nicht [l [l ] ] ]
wert; letztendlich ist es nicht so wichtig, welche Arbeit man ver-
richtet.
19 Ich wiirde in ein anderes Land ziehen, wenn es meine berufliche ] ] ] ] ]

Entwicklung fordern wiirde.
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Teil C: In diesem Abschnitt stellen wir einige Fragen zu karrierebezogenen Barrieren.

Eine “Barriere” ist ein Faktor, der mit der Karrierewahl, der Karriereentwicklung oder den Karriereplédnen kollidiert. Bitte wenden Sie jede aufgelistete Barriere auf Ihren
personlichen Fall an und {iberlegen Sie sich:

a) Wie wahrscheinlich ist es, dass Sie jede einzelne dieser Barrieren wahrnehmen?, und:

b) Wie stark wiirde die wahrgenommene Barriere mit IThren Karriereplanen kollidieren bzw. diese behindern?

a) Wie wahrscheinlich ist es, dass Sie mit den b) Wie stark wiirden diese mit Thren Karrie-
folgenden Barrieren konfrontiert werden? replinen kollidieren bzw. diese behindern?

1 2 3 4 5 1 2 3 4 5

Sehr Weder Sehr Nicht Weder Sehr
unwahr- noch wahr- sehr noch stark
schein schein- stark

lich lich

Informationsmangel beziiglich méglicher Berufs- und Karriereoptionen.
Unentschiedenheit dartiber, welchen Beruf ich eigentlich verfolgen mochte.
Beschrankung auf bestimmte Berufszweige aufgrund der ethnischen Herkunft.
Meinung Anderer, dass bestimmte Berufe fiir mein Geschlecht ungeeignet sind.
Berufsfeld, das ungewdhnlich fiir Personen meines Geschlechts ist.
Diskriminierung durch zukiinftigen Arbeitgeber aufgrund des Ehestandes.
Mangel an notwendigen praxisorientierten Berufserfahrungen.
Notwendigkeit, von Familie und Freunden wegziehen zu miissen.
Mangel an Arbeitsplétzen, im angestrebten Berufsfeld.

0 Ich kenne nicht die richtigen Leute, um einen Platz in meinem angestrebten
Berufsfeld zu erlangen.

11  Diskriminierung beim Recruiting oder Beforderungen aufgrund der ethnischen

Herkuntft.

12 Geschlechterdiskriminierung bei Recruitingverfahren.

13  Mangel an fachspezifischen Fahigkeiten, um Beruf gut ausfiihren zu kdnnen.

14  Unzufriedenheit in meinem Beruf oder meiner Arbeitsstelle.

15 Mangelnde Unterstiitzung von Kollegen/-innen und Vorgesetzten.

16  Angestrebter Beruf konnte auf Personen des anderen Geschlechts unattraktiv

wirken.

17  Schwierigkeiten in der Bewaltigung von Intrigen am Arbeitsplatz.

18  Geschlechterdiskriminierung bei Beforderungen.

19  Sexuelle Beladstigung am Arbeitsplatz.

O 0 1NN A WN =

(| | o
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(| | o
(| | o
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[

20 Mangelnder Respekt von Mitarbeitern/-innen und Vorgesetzten aufgrund des
Geschlechts.

21 Einstellung aufgrund von genderbezogenen Quotenreglungen.

22 Einstellung aufgrund von Quotenreglungen zu ethnischen Minderheiten.

23 Familiengriindung / Kinderplanung

24 Mangelnde Unterstiitzung von der Familie.

25 Konflikte zwischen Familien- und Karrierepldnen.

26  Schwierigkeiten, gute Kindertagesstitten fiir meine Kinder zu finden.

27  Schlechtes Gewissen zu arbeiten, solange die Kinder klein sind.

28 Unflexible Arbeitszeiten, die mit familidren Pflichten kollidieren.

29 Notwendigkeit, zu viel reisen zu miissen.

30 Anstellung an einem abgelegenen Standort ohne gute Infrastruktur.

N

(I
()
()
(I

Teil D: In diesem Abschnitt méchten wir Sie iiber karrierebezogene Support Systeme befragen.
Bitte wenden Sie jedes aufgelistete Support System auf Ihren personlichen Fall an und iiberlegen Sie sich:
a) Wie wahrscheinlich ist es, dass Sie jedes einzelne dieser Support Systeme wahrnehmen?, und:

b) Wie stark wiirde das wahrgenommene Support System Thre Karriereplédne unterstiitzen und stirken?

a) Wie wahrscheinlich ist es, dass Ihnen die
folgenden Support Systeme zur Verfiigung

0

()

()

()

0

b) Wie stark wiirde das wahrgenommene
Support System Ihre Karrierepline unter-

stehen? stiitzen und stirken?
1 2 3 4 5 1 2 3 4 5
Sehr Weder Sehr Nicht Weder Sehr
unwahr- noch wahr- sehr noch stark
schein schein- stark
lich lich
1 Ermutigung der Eltern fiir die angestrebte Berufswahl. L] L] L] L] L] L] L] L] L] ]
2 Ermutigung von Freunden und Bezugspersonen (Lehrer, etc.) fiir die angestreb- [ ] ] ] L] L] ] L] L] L] ]
te Berufswahl.
3 Vorhandensein eines Vorbilds oder Mentors im angestrebten Berufsfeld. ] ] ] ] L] L] L] L] L] ]
4  Bereitstellung von karriereorientierten Praktikumsplitzen durch die Hochschu- [] ] ] L] L] ] L] L] L] ]
le.
5  Moglichkeit das Studienfach an einer reinen unisex Hochschule zu studieren.  [] ] L] L] ] ] ] ] ] ]
6  Bereitstellung von Berufsberatung und akademischer Beratung an der Hoch- ~ [] ] ] L] L] ] L] L] ] ]
schule.
7 Beschiftigungsmoglichkeit fiir meinen Lebenspartner an demselben Standort  [] ] ] L] L] ] L] L] L] ]

im Falle meiner Versetzung.
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N o

Mindestens eine Person des gleichen Geschlechts im Recruitingkommitee. L] L] L] L] L] L] L] L] ]
Bereitstellung von Sicherheits- und Wachpersonal am Arbeitsplatz. [l ] ] ] ] L] L] L] L]
Moglichkeit flexibler Arbeitszeiten. L] L] L] L] ] ] L] L] L]
Implementiertes Beschwerdemanagement bei sexueller Beldstigung. L] L] L] L] L] L] L] ] ]
Vom Unternehmen organisierte Netzwerkgruppen und genderspezifische ] ] ] ] ] ] ] L] L]
Communities.
Maoglichkeit des Home Offices z.B. mithilfe von personlichen Laptops, etc. ] ] ] ] ] ] L] L] L]
Gendersensibilisierungsprogramme fiir Mitarbeiter/-innen und Vorgesetzte des [ ] ] ] L] L] ] L] L] ]
anderen Geschlechts.
Moglichkeiten das fachspezifische Wissen zu erweitern (z.B. Workshops, etc.). [] ] ] ] ] ] L] L] L]
Private Transportmdglichkeiten, bei unregelméBigen Arbeitszeiten. L] L] L] L] ] ] ] ] ]
Gehaltserhohung anstelle von Beforderungen. L] ] L] ] ] ] ] ] ]
Kindergarten im Unternehmen. L] ] ] ] ] ] ] O] O]
EingliederungsmaBnhemen nach Beschiftigungsunterbrechung (z.B. Elternzeit, [] ] ] ] ] L] L] L] L]
etc.).
Tagesstitten flir Senioren und pflegebediirftige Angehorige. ] ] L] L] L] ] L] ] ]
Ernennung einer Frauenbeauftragten im Unternehmen/ Betriebsrat. L] L] L] L] L] ] ] L] L]
Gezielte Bemiihungen des Unternehmens, Lebenspartner im selben Betriecb zu ] ] L] L] L] L] L] L] L]
beschéftigen.
Bitte notieren Sie weitere Faktoren, die Thre Karrierepline behindern oder unterstiitzen konnten:
Part E: In diesem Abschnitt méchten wir Ihnen einige Fragen iiber Thre Zufriedenheit mit Ihrer Hochschule stellen.
;timme : :\;Veil} nicht ! :timme
iiberhaupt sehr zu
nicht zu
1 Meine Beziehungen mit anderen Studierenden hatten einen positiven Einfluss auf
meine personliche/ intellektuelle Entwicklung. . L] ] Ol L] []
2 Es war schwer Studierende kennenzulernen und Freundschaften mit Personen zu
schlieflen, die dieselben Werte haben wie ich. L] L] L] ] ]
3 Einige der Studierenden, die ich kenne, wiren bereit mir zu zuhdren und zu helfen, wenn ich ein personliches Problem hitte. [ ] ] ] ] ]
4 Interaktionen mit Fakultdtsmitarbeitern/-innen, auflerhalb des Horsaals, hatten einen
positiven Einfluss auf meine personliche und intellektuelle Entwicklung. L] L] L] ] ]
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5 Meine Interaktionen mit den Fakultdatsmitarbeitern/-innen, aul3erhalb des Horsaals,

hatten einen positiven Einfluss auf meine Karriereziele.

6 Ich bin zufrieden mit den Moglichkeiten, die Fakultdtsmitarbeiter/-innen auch informell zu treffen

und mit ihnen zu interagieren.

7 Einige Fakultdtsmitarbeiter/-innen sind bereit, private Zeit aufzubringen,

um sich mit wichtigen Belangen der Studierenden zu beschéftigen.

8 Die meisten Fakultdtsmitarbeiter/-innen sind an der aulerakademischen Entwicklung der Studierenden interessiert.

9 Ich bin zufrieden mit dem Ausmal} meiner intellektuellen Entwicklung seit der Einschreibung an dieser Hochschule.

10 Mein Ideenreichtum und intellektueller Horizont sind, seitdem ich an dieser Hochschule bin, angestiegen.
11 Ein Hochschulabschluss ist mir wichtig.

12 Ich bin davon tiberzeugt, dass es die richtige Entscheidung war diese Hochschule zu wéhlen.

13 Ich habe keine Ahnung, in welchem Fach ich mich spezialisieren mochte.

14 Das Erzielen guter Noten ist mir wichtig.
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Part F: Uns interessiert, was Sie iiber die untenstehenden Aussagen denken.

1 Vorgesetzte sollten die meisten Entscheidungen ohne Beratung mit ihren unterstellten Mitarbeitern/-innen treffen.
2 Vorgesetzte sollten nicht zu oft nach der Meinung ihrer unterstellten Mitarbeiter/-innen fragen.

3 Vorgesetzte sollten soziale Bindungen mit ihren unterstellten Mitarbeitern/-innen vermeiden.

4 Unterstellte Mitarbeiter/-innen sollten den Entscheidungen ihrer Vorgesetzten nicht widersprechen.

5 Vorgesetzte sollten wichtige Aufgaben nicht an ihre Mitarbeiter/-innen delegieren.

6 Es ist wichtig Anweisungen im Detail zu erkldren, damit ich immer weil3, was von mir erwartet wird.

7 Es ist wichtig, sich genau an Anweisungen und Abldufe zu halten.

8 Regeln und Vorschriften sind wichtig, da sie mir Auskunft dariiber geben, was von mir erwartet wird.

9 Standardisierte Arbeitsabldufe sind hilfreich.

10 Arbeitsanweisungen sind wichtig.

11 Individuelle Interessen sollten gegeniiber dem Gruppeninteresse zuriickgestellt werden.

12 Individuen sollten auch bei Schwierigkeiten immer zur Gruppe halten.

13 Das Wohl der Gruppe ist wichtiger als Anerkennung fiir den Einzelnen.

14 Gruppenerfolg ist immer wichtiger als Individualerfolg.

15 Individuen sollten ihre personlichen Ziele erst unter Beriicksichtigung des Gemeinwohls der Gruppe verfolgen.
16 Gruppenloyalitit sollte gefordert werden, auch wenn Individualziele darunter leiden.

17 Es ist wichtiger fiir Méanner eine berufliche Karriere zu verfolgen als flir Frauen.

18 Ménner 16sen Probleme iiblicherweise durch analytisches Vorgehen; Frauen 16sen Probleme iiblicherweise durch Intuition.

19 Das Losen von schweren Problemen, erfordert iiblicherweise eine aktive und energische Vorgehensweise,
die typisch fiir Méanner ist.

20 Es gibt einige Tétigkeiten, die ein Mann immer besser ausiiben kann als eine Frau.

21 Sorgfaltiger Umgang mit Geld ist mir wichtig.

22 Entschlossenes Vorgehen trotz Widerstanden ist mir wichtig.

23 Langfristige Planung ist mir sehr wichtig.

24 Es ist mir wichtig, fiir zukiinftigen Erfolg heute auf Spal} zu verzichten.

25 Hartes Arbeiten fiir Erfolg in der Zukunft ist mir wichtig.
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Part G: Zu guter Letzt mochten wir noch einige demografische Informationen abfragen.
(Wir weisen nochmals darauthin, dass die Informationen streng vertraulich und anonymisiert analysiert werden.)

1. Demografisches

la. Nationalitét 1b. Ethnischer Hintergrund

le. Alter

1d. Beziehungsstatus

[ ]Verheiratet [ ]In einer Beziehung |:|Single [ JKeine Angabe

le. Haben Sie Kinder oder planen Sie irgendwann in der Zukunft Kinder zu haben?

[ ]7a, ich habe Kinder. [ INein, ich mochte keine Kinder in der Zukunft.
[ |Nein, aber ich méchte Kinder in der Zukunft. [Ich weiB nicht, ob ich Kinder mdchte.

1f. Wenn Sie Kinder haben/ planen: (Multiple Antwortmoglichkeiten.)

[ Werden Sie Ihre urspriingliche Karriereplanung nicht dndern.

[ IWerden Sie einige arbeitsbezogene Anderungen vornehmen (z.B. Teilzeitarbeit, flexible Arbeitszeiten, etc.).
[ ]Werden Sie Ihre Karriere unterbrechen und wahrscheinlich nach einigen Jahren zu demselben Job zuriickkeh-
ren.

[IWerden Sie wahrscheinlich fiir Ihre familiiren Verpflichtungen den Beruf aufgeben.

1g. Haben Sie (teilweise) im Ausland studiert? [JJa [ INein

2. Wirtschaftliche Aspekte
2a. Thre Hochschulbildung (Multiple Antwortméglichkeiten.)

[Jist kostenlos [Ibeinhaltet Studiengebiihren [Ibeinhaltet andere Ausgaben (z.B. Miete, etc.)
2b. Thre ungefihren jéhrlichen Studienausgaben (brutto und inkl. Miete, etc.) sind

[ ]<6.000 € [ 16.000 - 8.999 € [19.000-11.999 €

[]12.000 - 14.999€ []15.000 - 20.000 € [ ]>20.000 €

2c¢. Wie finanzieren Sie Thr Studium?

DSelbststéndigkeit []Eltern DAngestelltenverhéiltnis |:|Ersparnisse
[|Privates Stipendium [ ]Bankkredit [Offentliches Stipendium [ISonstiges:

3. Wie hoch ist Ihr zu erwartendes monatliches Einkommen (brutto) bei einem Direkteinstieg nach Ab-
schluss Thres Hochschulstudiums.

[]<1.999 € [12.000 - 2.499 € [[12.500-2.999 €
[13.000 - 3.499 € [13.500-3.999 € [14.000 - 4.999 €
[14.500 - 4.999 € [ 1> 5000€

4. Was ist Ihr angestrebtes Berufsfeld?

[ ILehrkorper [JForschung und Entwicklung [ ]Beratung

[ ]Unternehmertum DDienstleistungssektor [ ]Offentlicher Dienst
[ ]Privater Sektor [ISonstiges:

5. Wen werden Sie mit Threm zukiinftigen Einkommen primir unterstiitzen? (Multiple Antwortmaéglich-
keiten.)

[|Eltern/ Familie [IPartner und Kinder [ISie selbst zur Befriedigung der eigenen Bediirfnis-
se
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6. Eltern: Bildungs- und Beschéftigungsstatus

Bitte nennen
Sie den Beruf
Thres/-r...

-Vaters:

-Mutter:

Hochster Bildungsgrad Thres/-r

Uberwiegender Beschiftigungsstatus wihrend

Threr Kindheit
Vater | | Mutter | Vater | | Mutter
[ ] Kein Abschluss L] [l  Gelegenheitsbeschiftigung [ ]
[] Klasse1-9 ] [l  Teilzeit beschaftigt ]
[ Realschulabschluss ] [1  Vollzeit beschiftigt ]
[l  Fachausbildung ] []  Selbststindig ]
[l Abitur ] [l  Ehrenamtlich titig ]
[l Hochschulabschluss [ ] []  Keine, er/ sie war ein/-e ]

Hausmann/-frau

Ihre Emailadresse (optional):

Kommentare:

Vielen Dank fiir Ihre Teilnahm
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