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Abstract
Background: International students require core interest, particularly in Germany as the
fourth largest host country (12% of the student population). Numerous challenges faced by
bachelor students studying abroad, as evidenced by high estimated dropout rates (41% of
international bachelor students vs. 28% of domestics), were of particular concern. The
dissertations’ objective was the study success of international STEM students, particularly
focusing on psychological (belongingness, expectations and values), and sociodemographic
predictors from an intersectional perspective.
Methods: Beside contingencies at the study start, developmental effects of expectancies and
values (SEVT) over the study course, were analyzed with latent growth curve models. Intra-
and inter-individual dynamics of study success and its predictors were examined via random-
intercept cross-lagged panel models and elucidated overall effects of socio-demographic
factors beyond gender and their intersections, which may hinder the international STEM
students’ study success. The dissertations’ data based on a panel study on international
students in Germany (International Student Survey). The (longitudinal) analyses were
constrained to bachelor students (N = 1,486) in the first five semesters.
Results: Findings indicated disadvantages for first-generation students, for students outside
of Western Europe, both partly qualified by gender, but no disadvantages for all females in
STEM. Only a few differences between STEM and non-STEM students showed significance.
Conclusion: The findings offer insights into international (STEM) students’ study success,
its predictors, and developmental effects of expectancies and values. They provide
indications for tailored interventions, particularly by the intersectional perspective, to support

study success for the heterogeneous group of international students in Germany.

Keywords: study success, international (STEM) students, sense of belonging, expectancy-

value-theory, intersectionality



INTERNATIONAL STUDENTS IN GERMANY 9

1 Introduction

“The benefits of studying abroad are almost endless. ” — Michelle Obama —

Exploring ways to make these almost endless benefits of studying abroad available to
international STEM students in Germany and to provide better support for their study success
is the overarching theme of this dissertation. Michelle Obama described the aforementioned
benefits of going abroad e.g., becoming marketable in the labor market due to cultural
sensitivity competencies, more easily transitioning to new environments, improving language
proficiency, developing compassion by stepping out of comfort zones, and acknowledging
the advantages of diversity (CNN, 2025). First of all, international students, holding a foreign
citizenship and obtaining their university entrance qualification outside of their country of
studies (Federal Statistical Office, 2020), constitute a significant population within higher
education institutions. The support of their success in higher education is a core educational
issue on an international level (Sneyers & De Witte, 2018). Moreover, in 2020,
approximately 4.4 million international students were enrolled in the OECD which represents
about 7% of the higher education students in 38 OECD states (OECD, 2022). About 369,000
international students study at German universities, i.e., 12% of the student body (OECD,
2022). This ranks Germany as the fourth largest recipient of international students and the
most popular non-English-speaking host country (DAAD & DZHW, 2024). Approximately
53% of the international students in Germany were enrolled in STEM subjects (DAAD &
DZHW, 2024).

Further, international students make a significant contribution to the economic
development of Germany, because the contribution made by each year’s cohort of
international students to the revenues of the public purse is eight times greater than the total
amount invested in them by the state. That finding is supported by a study conducted by the

Cologne Institute of the German Economy (IW) and on behalf of the German Academic
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Exchange Service (DAAD) by Geis-Thone et al. (2025). This IW report states that the
approximately 80,000 international students who began their studies in Germany and would
graduate in 2022 might contribute almost 15.5 billion euros more in taxes and fees during
their lifespan than they might receive from the German state. Should the rate of student
retention remain stable, this effect will be repeated with each new cohort of international
students (Geis-Thone et al., 2025). International students could also help mitigate the
shortage of skilled workers in STEM fields (e.g., in Germany: Hoffmeyer-Zlotnik & Grote,
2019), because it has been demonstrated that particularly, engineering students intend to
reside in Germany following the completion of their studies (Koenings et al., 2021; Thies,
2022).

But unfortunately, many international students struggle with their studies as the high
estimated drop-out rates of 41% in the bachelor’s and to 28% in master’s programs
(compared to 28% (bachelor) and 21% (master) among domestic students) indicate (Heublein
et al., 2022) and in that way, do not seem to benefit from the advantages of studying abroad
(see Interview with M. Obama, CNN, 2025). Therefore, understanding the (psychological)
prerequisites like study motivation (expectations and values) and belongingness of
international STEM students’ study success and its indicators is essential.

Moreover, the need-to-belong theory (Baumeister & Leary, 1995) and the expectancy-
value theory (Eccles et al., 1983) both provide a prominent theoretical framework for
possible impacts on study success. In this dissertation, these frameworks were used to explore
characteristics that may shed light on the lower study success of international (STEM)
students. Thus, the present dissertation, which was composed as part of the InterMINT
project (International STEM students in Germany), focused on the study success of
international STEM students and its psychological predictors. First, the psychological success

factors of international students in STEM and non-STEM and differences by
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sociodemographic characteristics and cultural resources and their interactions were
investigated at their study start (Study 1 and 2). Besides, the developmental effects of the
motivational predictors (SEVT) were considered over the study course, which spanned five
semesters (Study 3). To conclude, the present dissertation focused on the intra- and inter-
individual dynamics of study success and motivational predictors and effects of socio-
demographic factors beyond gender and their intersectional interplay (Study 4). In all studies
of this dissertation, differences in the study variables regarding gender, parental academic and
cultural background and their interaction were considered to identify possible disadvantages
of specific student groups in the sense of intersectionality (Cole, 2009; Crenshaw, 2017).
This Chapter 1 offers an introduction into the topic of this dissertation, international
(STEM) students in German and the relevance of the research on the conditions of their study
success. In Chapter 2, the theoretical background of this dissertation and its framework is
described, the used definitions, models and theories were introduced. Chapter 3 provides a
comprehensive overview of the dissertation and its four associated studies, whilst also
delineating the distinctive research aims that define each individual study. In the method
section (Chapter 4) the data set this dissertation is based on, as well as the analytic strategies
of the four studies were introduced. Further, the dissertation concludes with a discussion in
Chapter 5. Chapter 5 presents the overarching findings of the four studies, discusses the
differences and similarities between these results, provides limitations of the dissertation and
resulting implications for future research, as well as recommending implications for practice
to promote the study success of international (STEM) students. In the appendix, the
declaration on the scope of the own contribution and the contribution of the other authors, the
affidavit of the author and the four studies this dissertation includes were provided (pp.

120ff).
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2 Theory

As shown in the introduction, the objective of this work is multifaceted. In this
chapter, I will first present the sample of this research, as well as the main concepts of the
dissertation (study success, its psychological predictors and related sociodemographic
characteristics) and the (theoretical) models, that explain possible relationships between them
in the population of international students in Germany.

2.1 International STEM students

International students are defined as students who held a foreign citizenship and
obtained their university entrance qualification (HEEQ) outside of their study country
(Federal Statistical Office, 2020; OECD, 2023) or an equivalence of their HEEQ with the
German abitur at a preparatory college (Studienkolleg) in Germany (Federal Statistical
Office, 2020).

In international student mobility (ISM) research there is a distinction between degree-
seeking and credit-seeking international students. Accordingly, degree-seeking students go
abroad with the intention to obtain their degree in the host-country, here Germany. Further,
international students who study in the host-country only for a semester or two, e.g., Erasmus
students, were defined as credit-seeking international students (Thies & Falk, 2024). In this
dissertation the focus was on degree-seeking students due to the relevance for the German
(STEM) labor marked (e.g., Hoffmeyer-Zlotnik & Grote, 2019; Koenings et al., 2021) and
their development of study success in Germany. Further, the present dissertation’s sample
focused on bachelor students, as master students may potentially perceive distinct and more
heterogeneous (study) experiences what could lead to biases and reduce generalizability.
Moreover, the dropout rates of the bachelor students differ highest between international and
domestic students in Germany (41% in the bachelor’s versus 28% of the domestics, but 28%

in master’s programs compared to 21% among domestic students; Heublein et al., 2022) than
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in the master program. Thus, the international bachelor students will benefit most from
tailored interventions to promote their study success.

The abbreviation STEM reflects the research or subject areas of science, technology,
engineering and mathematics (OECD, 2024). All other study subjects are non-STEM subjects
regarding this definition. Each discipline is characterized by its own theoretical frameworks,
methodological approaches, and unique challenges. Additionally, they diverge in terms of
their academic curricula and the intellectual insights they impart to their students (e.g., Janke
& Dickhé&user, 2019; Ylijoki, 2000). Thus, studying in STEM might differ in the higher
education culture and its challenges, particularly for international students as we will see in
section 2.4. Therefore, it is important to consider who comes to study STEM subjects at
German universities and to explore these students’ (psychological) predictors for study
success that may influence who stays and who leaves during the study course and hopefully
implies, who stays after their degree.

There is evidence for some specific patterns of equitable participation regarding
sociodemographic differences within the context of STEM careers. To illustrate this point,
considering the fields of engineering and computer science, which are often perceived to be
more strongly associated with “brilliance” in comparison to the life sciences. These
disciplines are also commonly viewed as offering fewer opportunities for assisting others
(Cheryan et al., 2017; Leslie et al., 2015; Su & Rounds, 2015). Hence, some STEM careers
are more likely to suffer from stereotypes. Patterns of equity in US among STEM careers
varied: Women were under-represented in computer science, engineering and physics, but
over-represented in life sciences and were more likely to change or adapt their STEM career
plans due to competence-related expectancies or beliefs (Rosenzweig et al., 2025).
Disadvantages also point to e.g., parental academic background, cultural background and

their intersections (e.g., Good et al., 2012; Parker et al., 2020; Seo et al., 2019).
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2.2 Study success

The term study success has not been subject to consistent definition; rather, there exist
multiple ways of defining it. In my dissertation, based on the InterMINT project, the
definition is in accordance with the definition as an individual subjective study success from
the student's perspective, as defined by Heinze (2018), who categorizes success as process-
related objective and subjective indicators.

The varying definitions reflect the perspectives of diverse interest groups, such as
politics, higher education level, universities, and the personal view of students as individuals.
It is a broad topic, encompassing retention, employability, access, widening participation and
student satisfaction. Study success also depends on strategic decisions made by political
leaders, e.g., the 2017 Higher Education Act operationalizes study success as each study year
being completed and a degree being obtained, simplifies the complexity of study success
considerably (Department for Education, 2017, as cited in Lowe, 2024).

On the one hand, it can be conceptualized in a bureaucratic sense as the completion of
the standard period of study with at least an “adequate” grade on the final certificate, or in a
subjective interpretation, as a personal development that is experienced as enriching and
empowering (Huber, 2009). Another perspective theorizing study success based on the
relevant success criterion reference point with three levels (Rindermann & Oubaid, 1999):
Study course, graduation and after graduation. On these levels, research distinguishes
between objective and subjective success indicators. However, there are alternative defined
success indicators, including process-related and subjective indicators, which have been
considered by far fewer authors in the German research area, yet were positioned as
noteworthy for that framework (Heinze, 2018). Examples for objective indicators for the
process level were number of (failed) examinations (Heinze, 2018) or the end-of-semester

grade (Glass & Westmont, 2014; Rienties et al., 2012; Wisniewski et al., 2020). As examples
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for subjective measures study satisfaction (e.g., Heinze, 2018; Heise & Thies, 2015;
Westermann et al., 1996) or the individual process of (subjective indicated) dropout-intention
(Heublein et al., 2017) could be mentioned.

The present dissertation primarily considers subjective study success factors regarding
the definition of study success by Heinze (2018) and their predictors, because subjective
study success factors like study satisfaction and dropout-intentions, were the strongest
predictors of objective study success factors, such as factual dropout of the university
program (Thies & Falk, 2024).

One process-related subjective indicator of study success was mentioned by
Westermann (2006) and refers to (self-assessed) student satisfaction as the perceived fit
between the individual and their study circumstances. It is not considering a homogeneous
construct but rather consists of three different facets: Satisfaction with study content, study
conditions, and coping with study stresses are studied as subjective indicators of study
success at the process level (Heinze, 2018; Heise & Thies, 2015; Westermann et al., 1996).
Study satisfaction (with the context) is significantly related to academic self-efficacy
(Kryshko et al., 2022; Lent et al., 2007). A study using BintHo data indicated that the main
reasons international students in Germany wanted to stay were satisfaction with their studies,
good career prospects and the duration of stay (Petzold, 2022). Further, the results of
discrete-time competing risk analyses by Thies and Falk (2024) amongst international
students in Germany (N = 3,660) showed that satisfaction with the degree program’s content
is the most relevant predictor of decreasing the risk of major change and factual university
dropout based on the first three semesters of the data set this dissertation based on
(International Student Survey; Falk et al., 2021).

Another subjective study success factor is described by the students’ intention to drop

out of their study program. “Overly frequent thinking about dropping out of studies” is the
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dropout-intention’s definition in the National Educational Panel Study (Blossfeld & von
Maurice, 2011; NEPS, 2018), but dropout-intention is not only described as the quantity of
thought but moreover includes the quality of those thoughts of dropping out, by accessing the
degree of agreement to the extent to which students are seriously considering dropping out of
university. This dropout-intention showed evidence in predicting the successful completion
of a study program and is similarly part of behavior, persistence and is considered as a
sufficient proxy for the factual dropout from university (Béulke et al., 2021; Blossfeld & von
Maurice, 2011; Brandstéatter et al., 2006; Heublein et al., 2017; Suhlmann et al., 2018; Thies
& Falk, 2024). This factual dropout from university is defined by Tinto (1993) as leaving the
university in which the student was enrolled without obtaining a formal degree. In addition,
dropout-intention is considered an early indicator for factual dropout of university
(Brandstétter et al., 2006) and is often used as a measurement instrument for surveying
dropout behavior (e.g., Baulke et al., 2021; Suhlmann et al., 2018).
2.3 Psychological predictors of study success and the SeSaBa Model

The following theories and models used in this dissertation offer approaches to predict
subjective study success as study satisfaction and dropout-intention and were base for these
(subjective) indicators and self-related attitudes: The Self-Determination Theory (SDT, Ryan
& Deci, 2000) regarding belonging and motivation, and the (situated) expectancy-value
theory ((S)EVT; Eccles et al., 1983; Eccles, 1994; Eccles & Wigfield, 2023). Within the
SeSaBa Model these theories offer the theoretical base for the psychological predictors,
whereas the SeSaBa model framed the examination of the International Student Survey (Falk
et al., 2021) in this secondary data analysis.
2.3.1 SeSaBa Model

This dissertation is based on the dataset of the International Student Survey (Falk et

al., 2021) conducted in the project Academic Success and Withdrawal Among International
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Students in Germany in Bachelor’s and Master’s Programs (SeSaBa) and further explores as
a following project InterMINT the panel data on international students with regard to STEM
that were collected as part of the SeSaBa project. For the SeSaBa project, a new model
describing study success particularly for international students was necessary (Falk et al.,
2021). This new model is an interdisciplinary conceptual framework to categorize predictors
of study success. With three new advantages beyond the existing frameworks of study
success (e.g., Heublein et al., 2010; Reason et al., 2006; Tinto, 1975), the SeSaBa model
offers a differentiation between subjective and objective indicators of study success (see
section 2.2 study success), the integration of cultural integration (Figure 1) and the
longitudinal perspective. A substantial number of studies have examined specific predictors
of study success and attrition (e.g., Bean, 1983; Tinto, 1975). However, Pascarella et al.
(2004) stated, that in the context of international students’ study success, some additional
significant variables need to be considered, including but not limited to gender, social group
affiliation, and social background. They were necessary to include the diverse effects of some
interventions to reduce the rate of attrition on individuals. Furthermore, there is a possibility
that interaction effects may exist, whereby the absence of social integration can be mitigated
by academic integration, and vice versa. This represents a progression from Tinto's original
additive model (1975) to an interactive model, in which the impact of individual factors is
determined by the characteristics of the other variables (Pascarella & Terenzini, 1983). The
time component is of particular significance, as the integration into the social and academic
systems is a long-term process that is not accomplished immediately upon the transition from
secondary to tertiary education (Tinto, 1993). In 1990, Ethington posited that students’
expectations of success and the subjective value they attribute to a university degree have a
direct influence on the persistence of their studies. However, they often do not enable them to

make comprehensive conclusions regarding the interactive effects among different groups of
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variables (e.g., Reason et al., 2006). Moreover, Heublein et al. (2010) developed an
integrative and procedural model of the dropout process. The model distinguishes between
the preliminary study phase, the current study situation, and the decision phase. The
integrative character of the model is especially evident in the current study situation phase, as
sociological factors, including academic and social integration, study and living conditions,
and financial situation are integrated with psychological explanatory factors, such as
psychological resources, performance, and motivation to study. In the current study situation
phase, sociological and psychological factors are integrated. A paucity of academic
integration, financial issues, and reduced motivation to study have been shown to constitute
the principal reasons for attrition, as demonstrated in the survey of exmatriculated students
(Heublein et al., 2010).

Nevertheless, it is necessary to integrate results and theories from both sociological
and psychological orientations to achieve a comprehensive understanding of the
characteristics and procedures associated with study success and dropout of international
students, and to develop the field of research accordingly. The panel study, theoretically
based on the Integrative Explanatory Model on Academic Success and Dropout of Foreign
Students presented below (Figure 1), was extended to the basic Comprehensive Model of
Influences on Student Learning and Persistence (Reason et al., 2006). For this purpose, the
model was adapted to the previous findings on relevant predictors and criteria for the current
research interest and the specific study group of international students in Germany.

The SeSaBa model (Figure 1) includes individual characteristics (left bar), which
were distinguished int time-constant and time-varying characteristics, which affect directly
the study success and withdrawal (right bar). These success factors were differentiated into

subjective and objective study success measures.
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Figure 1

The conceptual framework of the SeSaBa model of study success

Individual
characteristics

Time-constant
e.g. demographic traits,
social background, previous

educational path, preparation for
studies

Time-varying
e.g. language skills, financialand
family situation, personality traits,
academic self-concept

—

G—

Cultural integration

e.g. acculturation strategies,
psychological and sociocultural
adaptation

Socialintegration

e.g. social resources, frequency and
quality of social contacts, social
media use

Academicintegration

e.g. institutional affiliation, quality of
academic contacts, study behavior,
learning strategies

T

Institutional environment

e.g. university characteristics,
institutional offerings and program-
relatedfactors

—_—

19

Academic success and
dropout

Subjective
Intention to drop out
Study satisfaction
Achievement of individual goals

¥

Objective
Planned study progress
Study achievements
Voluntary withdrawal from studies
Involuntary deregistration

Note. Adapted from “Accompanying international students in Germany to academic success

Results and recommendations from the SeSaBa project” by Pineda et al. (2022), DAAD

studies, section 2.1 Conceptual framework of the study. Copyright 2022 by DAAD.

In the middle bar, there is one block of integration: Cultural, social and academic

integration. These are influenced by the time-constant individual characteristics, whereas the

time-varying individual characteristics describe a reciprocal influence on the integration

factors. Hence, integration affects the study success factors. In the middle, there is an

additional field at the bottom of the integration bar: the institutional environment as
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contextual factors. That influences all factors, individual characteristics, integration and study
success factors directly.

The development of a new model in the SeSaBa project appeared necessary, as the
existing models either did not adequately consider the specific situation and (cultural)
challenges of foreign students or were based on case studies from the US context, which
study conditions were not transferable to the study situation of international students in
Germany (Pineda et al., 2022). It can thus be concluded that the model is appropriate for
studies on international students, but it could also be used in future research to examine
German students.

The current focus of predictors of study success in this dissertation was on sense of
university belonging and study motivation, such as expectancies and value beliefs,
conceptualized as time-varying individual characteristics in the SeSaBa model, that were

shaped by academic, social and cultural integration.

2.3.2 Sense of university belonging

Baumeister and Leary defined belongingness in their “need to belong ’-Theory as a
basic fundamental need to have enduring, positive, meaningful interpersonal relationships
and to let this relationship persist (1995). The importance of belonging is also supported in
content by the Self-Determination Theory (SDT, Ryan & Deci, 2000). This educational
environment frequently applied theory suggests that motivation (both intrinsic and extrinsic)
for a particular behavior (e.g., learning behavior) depends on if the three basic psychological
needs (competence, social relatedness, and autonomy) are encountered with the behavior
(Deci & Ryan, 1993; Ryan & Deci, 2000). Thus, according to Ryan and Deci (2000),
individuals engage in certain goals in that way to satisfy their inherent needs. However, it is
important to note that the three needs do not necessarily have the same meaning for everyone

but should be considered in terms of their subjective and culturally formed relevance.
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The sense of university belonging reflects students’ relatedness to the campus
community respectively to the students of the own higher education institution (Locks et al.,
2008). As well, sense of university belonging is one of the most cited predictors for
psychosocial development, well-being, study success, and student persistence (Hausmann et
al., 2007; Osterman, 2000; Yildirim et al., 2021). Hence, sense of university belonging was
shown to be related to the study success of international students in Germany. Yildirim et al.
(2021), showed positive (longitudinal) effects of sense of university belonging on well-being
and study satisfaction, as well as a negative effect on dropout-intentions during international
students’ first two semesters of higher education. Additionally, previous studies emphasize
the relevance of the sense of belonging to the university for study success or as a resource
against dropout (-intentions). Further, Suhlmann et al. (2018) showed a negative relation of
sense of university belonging and dropout-intentions at a German sample. Walton and Cohen
(2011) indicated decreasing academic and social stressors in the higher education context
through a higher sense of university belonging. As university belonging is important for the
well-being and study success of (international) students (e.g., Yildirim et al., 2021), a
thorough understanding of its conditions is crucial. Hence, social belongingness and value of
the degree program to the labor market were also important factors for the intention to stay in
Germany after the completion of their study program. Significant interaction effects of the
importance of career prospects with the degree program’s characteristics were also identified
(Petzold, 2022), what necessitates investigating those characteristics.

Due to the relevance of sense of university belonging for consideration of the (lower)
study success of STEM students, possible socio-cultural predictors of the sense of university
belonging and possible differences in the relation between STEM compared to non-STEM
students are considered in a differentiated way. In particular, students who belong to a

minority group in their study program (by virtue of being female, having an academical
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background as a first-generation graduate, or being of a different cultural background)
showed lower levels of sense of university belonging (Good et al., 2012; Harackiewicz et al.,
2016; Rainey et al., 2018; Walton & Cohen, 2007; Walton et al., 2015).

2.3.3 Expectancy and value beliefs of success

As posited in the EVT by Eccles et al. (1983), study success could be explained by
expectancy and value components, which, in turn, are influenced by the person’s experiences,
cultural norms, and the environment, such as family and peers (Eccles, 1994). Individuals’
expectancy of success and subjective task values are postulated as the most relevant
psychological predictors of task choice, performance, persistence and effort in the chosen
tasks (e.g., Eccles et al., 1983; for value beliefs: Ethington, 1990). Furthermore, Eccles and
Wigfield (2020) extended the EVT to the situated-expectancy-value theory (SEVT). In this
extension, Eccles and Wigfield (2020, 2023, 2024) introduced situated and cultural influences
into the EVT model, thereby highlighting the significance of environmental conditions or the
cultural background for the expansion of individuals’ expectancy and values.

The expectancy component is one of the key factors within the SEVT and integrates a
variety of theoretical conceptions of self-beliefs, as outlined by Eccles and Wigfield (2002),
such as (academic) self-concepts (Dickhduser et al., 2005; Marsh, 2007), and (academic) self-
efficacy (Bandura, 1997; Pajares, 1996). In this thesis, the focus was on the latter expectancy
component, the academic self-efficacy of international (STEM) students. According to
Bandura’s social cognitive learning theory, general self-efficacy is defined as a person’s trust
in his or her abilities to be able to master tasks and challenges or to achieve goals (1986,
1997). He identified four facilitators of positive development: mastery experience, role model
learning, social support and physiological reaction to challenging situations (1986, 1997).
While self-efficacy can be regarded as a generalized construct, it can also be interpreted in a

more specific context, such as academic self-efficacy. Academic self-efficacy is defined as
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students’ confidence that they feel able to control their own learning behavior, to reflect,
understand and successfully process the learning material and to meet academic requirements
(Bandura et al., 1999).

The expectancy component was enhanced in the longitudinal analyses of this
dissertation by students’ self-perceived study-related language skills in the specific sample of
international students, regarding their ability to master study-related language requirements.
Despite this, study-related language skills similarly might serve as a mitigating factor for
international students, particularly the ones, who do not feel to belong to due to self-
perceived minority categorization (e.g., female STEM students, students from different
cultural backgrounds, first-generation students; Cena et al., 2021; Kunyu et al., 2021; Ryan et
al., 2008). Thus, study-related language skills in this dissertation were considered on the one
hand in the cross-sectional studies as a cultural resource (see Section 2.4.5), and on the other
hand in longitudinal inquiries as a further expectation component.

The second factor in the (S)EVT, value beliefs, is commonly differentiated into four
value components: attainment value (personal importance of success, identification with the
subject or school/university in general), intrinsic value (interest and enjoyment in the task),
utility value (usefulness for short- and long-term personal goals), and cost value (potential
costs of investing time and effort in this study rather than another).

The assumption that the components of the (S)EVT, i.e., expectations and value
beliefs, influence individuals® educational decisions, and study success both consciously and
unconsciously is supported by accumulated findings from more than 40 years of research
(Eccles et al., 2004; Eccles & Wigfield, 2024; Wigfield & Eccles, 2000, 2020). In relation to
STEM choices, earlier research demonstrated that individuals with higher self-efficacy and
self-concept of ability were more likely to pursue STEM studies (Eccles & Wang, 2016;

Oppermann & Keller, 2018). Likewise, STEM-related expectations and value beliefs of
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school students, as well as their interactions, have been shown to predict STEM subject
choices in high school and seven years later in college (Jiang et al., 2020). Their validities
have been confirmed in numerous studies and meta-analyses on predicting achievement
success in school and higher education (Breetzke & Bohndick, 2024; Breetzke et al., 2023;
Gaspard et al., 2015; Honicke & Broadbent, 2016; Huang, 2012; Jiang et al., 2020; Messerer
et al., 2023; Schnettler et al., 2020; Wigfield et al., 2021). Considerable empirical research
has been dedicated to the investigation of expectancy-value theories over the course of
several decades (Eccles & Wigfield, 2020, 2023). The onset of this research has been
observed from as early as first grade (see Eccles et al., 1983), persisting through secondary
school (e.g., Gaspard et al., 2015) and extending into higher education (e.g., Schnettler et al.,
2020). In SEVT research among higher education, there are three approaches of research:
Mostly, research on the relationship between expectancies, values and outcomes as study
success constructs; a few findings with regard to research on the longitudinal development of
expectancies and values over time (e.g., Benden & Lauermann, 2023; Schnettler et al., 2020);
and research on contextual factors that influence expectancies and values to explore on the
situated component of the SEVT. Expectancies and value beliefs were also relevant to
changes in STEM career plans related to mostly positive attraction-related values, with
different patterns by some sociographic characteristics (Rosenzweig et al., 2025). The
students cited the attractive aspects related to the attainment, utility, or intrinsic value of their
new career as the most relevant influence on their decision to alter their STEM plans. Also,
most students cited numerous motivational factors associated with both their new and old
careers. Slight disparities based on gender, ethnicity, year in school, and subject group were

identified (Rosenzweig et al., 2025).
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2.4 Sociodemographic diversity characteristics and their intersectional interplay in
STEM and non-STEM students

In the literature, there is evidence that some sociodemographic predictors seemed to
influence the psychological prerequisites (sense of university belonging and the SEVT
components — expectancies and value beliefs) as well as the subjective study success factors.
Therefore, it is of core interest to identify different groups in the heterogeneity of
international students to implement suitable interventions, and it is imperative to refrain from
neglecting potentially disadvantaged groups within the international student population to
promote the study success of all international students. Hence, differences by gender,
studying in STEM or non-STEM subjects, parental academic background, and cultural
background were included in this dissertation as potential factors of disadvantages,
particularly in intersection with gender.
2.4.1 Gender

Female students continue to be underrepresented in STEM subjects, even when
controlling for achievement (Else-Quest et al., 2013), apart from some subjects, where the
proportion of women is higher (Federal Statistical Office, 2018). A persistent gender
imbalance is still evident in the United States, with a proportion of 35% female students
across all STEM subjects (OECD, 2023). In 2019, a similar situation is observed in Germany:
35% of first-semester bachelor’s students in STEM subjects were female (Federal
Employment Agency, 2019; Federal Statistical Office, 2018). The gender-distribution of the
International Student Survey’s sample (Falk et al., 2021) compared to the destatis data
(Federal Statistical Office, 2018) of the same study year is provided in Figure 2. In this
dissertation, gender was handled as binary: male and female. Gender differences have been
identified in the psychological predictors of success in STEM subjects, particularly in self-

related attitudes and sense of belonging (Else-Quest et al., 2010; Goldman & Penner, 2016),
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as well as among students (MacPhee et al., 2013). Furthermore, the psychological
mechanisms of action (e.g., the effects of belonging on dropout-intention; Hilts et al., 2018)
and the effects of interventions to promote study success in STEM subjects, which were
intended to strengthen students’ self-related attitudes or sense of belonging, also differed by
gender (Harackiewicz et al., 2016; Walton et al., 2015). According to sense of belonging,
gender has been mainly discussed as an important dimension regarding the university
belonging of female students in STEM subjects. In 1991, Flam was one of the first who
proclaimed, “a chilly climate for women in STEM”. Most research on gender differences in
study motivation was conducted in the context of STEM subjects, particularly related to study
conditions. The EVT (Eccles et al., 1983) was developed, among others, to explain the
mechanisms underlying the observed gender differences in academic attitudes and decisions
related to STEM subjects, including subject choice and study success. A preceding meta-
analysis identified gender disparities in academic self-efficacy, moderated by subject area,
with males exhibiting higher levels of self-efficacy in maths, computer science and science
than females (Huang, 2013). An additional meta-analysis by Parker et al. (2020) revealed
gender differences in all expectancy-value components but costs (primarily due to the limited
availability of studies) across diverse subject domains. Furthermore, Rosenzweig et al. (2025)
showed, that in the US disparate patterns of equitable participation are evident across various
STEM career pathways, i.e., women exhibit a disproportionately lower representation in
computer science, engineering, and physics careers, compared to life sciences careers and
showed a higher likelihood to change or adapt their career plans within STEM due to
competence-related beliefs or expectancies (Rosenzweig et al., 2025).

In the SeSaBa model, gender depicts a time-constant individual characteristic, due to

the only measurement at the end of the first semester in Germany.
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Figure 2

Distribution of the thesis sample proportion of female students compared to the destatis data by subject-group
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2.4.2 Intersectionality

The term intersectionality is grounded by the Critical Race Theory by Kimberlee
Crenshaw (2017) and is defined as interplay between multiple characteristics across various
dimensions like race, gender, ethnic minorities, which can serve as the basis for
discrimination or the experience of disadvantages (Crenshaw, 2017; Ferree, 2010). The
effects of these dimensions in the sense of intersectionality are theorized to interact, not just
to be added up (Cole, 2009; Knapp, 2012). The simultaneous presence of various
characteristics leading to minority status (such as gender, ethnicity, and low socioeconomic
status, measured by income and parental education) is associated with reduced academic
achievement, as US-American studies on student populations indicated (MacPhee et al.,
2013; Riegle-Crumb et al., 2010). Further studies provided an intersectional perspective on
these phenomena as they assessed the interaction effects between different characteristics.
These findings highlight structural and cultural features of universities, as well as STEM
curricula and pedagogy, that continue to privilege white males.

To date, research on the intersection between characteristics such as gender,
educational background, and ethnic or cultural background (also known as intersectionality)
has primarily been conducted in the United States. Persistent gender effects on predictors of
STEM success among students in the U.S. were moderated by ethnic or cultural background
(Riegle-Crumb et al., 2010; Seo et al., 2019). As well, there is some research on the effects
on the psychological predictors of study success. For example, in 2018, Rainey et al.’s results
showed that students from underrepresented groups (being black and female) are less likely
to feel they belong. In that vein, for example, Good et al. (2012), among others, showed that
female students in STEM fields reported a lower sense of belonging than male students, as
well as students of color. Parker et al.’s (2020) meta-analysis is currently the most

comprehensive in considering intersectional perspectives on students’ expectancy and value
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beliefs in different academic domains. They stated that gender does not influence the
expectancy-value components alone, but gender interacts with multiple characteristics,
particularly social class (socioeconomic status) in maths, and the gender effect size was
highest in high socioeconomic status samples. Similar patterns were found for science
expectancy. Additionally, a study of samples from 65 US universities revealed that female
first-generation students reported lower levels of self-efficacy than their continuous-
generation peers and male students (Blaney & Stout, 2017). Contrary, Else-Quest et al.
(2013) reported slight various gender gaps in self-beliefs and value beliefs in science and
maths between Latin, Asian American, and Caucasian 10th grade students, but these
differences did mostly not yielded significance. Seo et al. (2019) used a similar but nationally
representative sample of US 10th graders; male adolescents indicated a more positive math
self-concept than females among Whites and Latinxs.

In Germany, intersectionality was mainly examined in higher education contexts
descriptively (Lo6rz, 2019). Most studies grounded in European data beyond Germany mainly
focus on the school sector (Else-Quest et al., 2010; Goldman & Penner, 2016). Mostly,
former studies used a cross-sectional design. Further research is therefore required to provide
specific intervention measures to support (international) students in STEM subjects at
German universities. Currently, no intersectional findings have been reported on differences
in the influencing processes of study success over the study course. The intersectional
perspective facilitates a more precise assessment of the dropout risks of certain student
groups (in Germany) and, concomitantly, provides a basis for the development of specifically
tailored intervention measures. Moreover, the focus on study success in the context of STEM
degree programs is predominantly oriented towards gender effects, while also considering
effects arising from educational, ethnic, and cultural background (Else-Quest et al., 2010;

Harackiewicz et al., 2016; MacPhee et al., 2013). Consequently, the impact of socio-
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demographic characteristics should be observed not solely in the function of distinct
predictors but also in the context of their intersectional effects in multiplicative interactions.
Against the background of the theoretically postulated gender differences in STEM choice,
motivation, and success, the intersectional perspective of this dissertation focused on

intersections of gender with parental academic and cultural background.

2.4.3 Parental academic background

First-generation students are students where none of their parents gained an academic
degree, whereas continuous-generation students are defined as students where at least one
parent has obtained an academic degree. Students, being the first in the family at a higher
education institution face challenges in academia and perceive several potential
disadvantages, that include the feelings of not fitting in, a lack of role models and missing
knowledge about campus life (Harackiewicz et al., 2016; Padgett et al., 2012; Pascarella et
al., 2004). Numerous studies indicated that continuous-generation students, both with and
without an immigration background, perform better in German universities regarding
objective and subjective success factors (Ebert & Heublein, 2017; Heublein et al., 2017;
Janke et al., 2017; L6rz, 2019).

A small number of studies have examined the relationship between parental academic
background and child expectancies and values. Previous research with German secondary
education students in their final year of education (13th grade, mean age 19.9 years) showed
significant correlations between socioeconomic status, encompassing parental academic
background, and expectancy-value components; expectancy, attainment, intrinsic and utility
value were all positively associated. However, a negative relationship was identified between
cost value and the study variables (Meyer et al., 2019). Later, first-generation college
students reported higher levels of cost value, which increased during the semester (Goldman

et al., 2022). Against that background, the prediction of the parental academic background
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was included in both longitudinal SEVT studies, too. In the SeSaBa model, parental academic

background could be located as an individual time-constant characteristic.

2.4.4 Cultural background

In my dissertation, culture is defined by the term ‘national cultures’, assuming that
national cultural boundaries correspond to geographical boundaries. This perspective benefits
constantly from considerable sources of cultural variations. Institutions such as higher
education institutions, families and political and societal systems have a latent normative
value system. Therefore, individuals' beliefs and values are influenced by these institutions.
In this thesis, the categorization of countries or nations by clustering into country groups is
also used. However, one negative aspect of this definition is a lack of consideration for the
cultural variations present within countries, as living in the same country is not the only way
to share a culture, but cultures can also be defined by region, gender, generation or social
class (Hofstede & Hofstede, 2004). Empirical research indicates cultural values vary more
within countries than between them (Fischer & Schwartz, 2011). Thus, the definition as
‘national cultures’ represents cultures as static and independent, since borders hardly ever
change (Agnew, 2008) but could also be dynamic and change (Kannike & Tasa, 2016).

The transition from school to university implies multiple challenges for all students
and include, but are not limited to, the new study requirements, a possible change of
residence and the separation from family and friends that may come with it, and the need to
make new friends and integrate into the new social environment (O'Keeffe, 2013; Sussman,
2002). Additionally, to the aforementioned challenges, international students are obliged to
negotiate the process of cultural adaptation. This involves the possibility of challenging
language barriers and navigating cultural differences (e.g., Bethel et al., 2020; Greischel et
al., 2019; Jindal-Snape & Ingram, 2013). Besides the language barriers, which will be

mentioned in the section of cultural resources (2.4.5), there was evidence for differences in
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study success and its psychological predictors for differences between students from different
regions of origin.

Former studies indicated that the effects of interventions to promote study success
were moderated by students’ cultural background (Walton & Cohen, 2011), who explained
this with the feeling of a lack of fit. In addition, study success and effects of (psychological)
predictors of study success differed among groups of international students by region of
origin (Rienties et al., 2012) and students who identified as belonging to a minority group in
relation to their academic or cultural background described lower levels of sense of university
belonging (Harackiewicz et al., 2016; Rienties et al., 2012).

Cultural norms, such as individualism and collectivism, shape expectations and value
beliefs (Eccles, 1994; Eccles et al., 2004; Eccles & Wigfield, 2020; Tonks et al., 2018;
Wigfield & Eccles, 2002). A study of US undergraduate students revealed that cultural norms
predicted intrinsic values (Donohue, 2021). Similarly, associations between cultural norms
and the perceived utility value of degree programs amongst international students in Germany
were described by Mok et al. (2021). Further studies revealed that gender differences in
attitudes towards and success in STEM fields varied significantly between European
countries, the authors explained these differences with reference to cultural norms (Else-
Quest et al., 2010; Goldman & Penner, 2016). The cultural background as regions of origin
describes a time-constant individual characteristic, in the SeSaBa model.

2.4.5 Cultural Resources

Acculturation orientation. As posited by Berry (2006) and Ward and Kennedy
(1993), acculturation orientations are crucial factors in determining how migrants perceive
those challenges, such as cultural adaptation, associated with migration. In intercultural
psychology, acculturation is defined as a continuous process of direct contact between

different cultures that occurs, for example, when individuals live outside their home countries



INTERNATIONAL STUDENTS IN GERMANY 33

and is described as changes in behaviors and attitudes in the context of intercultural contacts
(Berry, 1997). These cultural changes of international students during their transition to the
new host culture (e.g., Bethel et al. 2020; Geeraert & Demoulin, 2013; Greischel et al., 2019;
Jindal-Snape & Ingram, 2013) are highly relevant to students’ experiences, and thus
necessitate the use of (additional) cultural resources (Le Roux & Groenewald, 2021; Pekerti
et al., 2020; Ryan et al., 2008).

These orientations were defined as two independent dimensions of acculturation
orientations (Arends-Téth & Van de Vijver, 2004; Berry, 2006). On the one hand host-culture
orientation, what means how much a person is interested in getting in touch with people and
their culture of the host culture and on the other hand there is home-culture orientation, what
reflects how much a person is interested in getting in touch with people and their culture of
the home culture. Both orientations showed positive associations with adjustment and
successful adaptation (e.g., Berry, 2006; Bierwiaczonek & Kunst, 2021). A recent study
among immigrant high school students from six different countries with the PISA data
revealed positive associations between host- and home-orientations and school belonging
(Schachner et al., 2017).

Further, Tausova et al. (2019) examined the acculturation process of international
students in the Netherlands (N = 319 from 62 countries), using the model developed by
Arends-Toth and Van de Vijver (2004). Their results underscore the necessity of examining
the acculturation of international students in the context of their other socio-cultural
characteristics. Significant direct and indirect effects of acculturation on adaptation were
identified, i.e., a lower perceived cultural distance was related with higher adaptation, while
host-culture orientation showed a positive correlation with adaptation. Conversely, home-
culture orientation was negatively associated with adaptation (Tausova et al., 2019). This

suggested that host-culture orientation could serve as a valuable resource, especially at the
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start of the study program, when students need to adapt to new higher education systems and
culture. Until now, this has barely been researched on international students. To close this
research gap, one aim of this dissertation was to examine whether the results from school
context could be transferred to our sample of international bachelor students.

Against this background, home- and host-culture orientations were also included in
this dissertation, in Study 1 and 2, which focused the study start, as they could serve as
resources for motivation and sense of university belonging in order to diminish the demands
by struggling to “arrive” in the host-country, which were especially important at the start
abroad. Acculturation orientations were deemed as time-varying cultural characteristics, in
the SeSaBa model.

Study-related language skills. Another challenge faced by international students
beside the above-mentioned in the acculturation process, includes potential language barriers,
whereas language skills were relevant to the international students’ academic and social
integration (e.g., Bethel et al, 2020; Jindal-Snape & Ingram, 2013; LaCosse et al., 2020; Le
Roux & Groenewald, 2021; Ward & Kennedy, 1993; Wisniewski et al., 2022). The capacity
to communicate in one’s host country’s language fosters engagement in campus life and
networking with fellow international and host national students, even by contributing some
sense of university belonging (Thies & Falk, 2023). In this context, enhanced study-related
language skills might serve as a mitigating factor for international students, in particular the
ones, who feel not to belong to due to some self-perceived minority categorization, e.g.,
female STEM students, students from different cultural backgrounds, first-generation
students, by augmenting their social integration through interaction with their peers (Cena et
al., 2021; Kunyu et al., 2021; Ryan et al., 2008). But it is important to consider the specific
sample of international students’ needs and to enhance the expectancy component regarding

their ability to master study-related language requirements. For this reason, the study-related
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language skills in this dissertation were considered on the one hand in the cross-sectional area
as a culture-related resource, and on the other hand in the longitudinal inquiries as an
additional component of expectations. Thus, the developmental effects in Study 3 and 4 might
vary by sociodemographic characteristics and their intersections.

Study-related language skills (as a cultural resource as well as an expectancy
component) in the SeSaBa model could be positioned as a time-varying cultural
characteristic.

2.4.6 Subject group: STEM- versus non-STEM

The categorization of the study subject groups into STEM and non-STEM subjects in
this dissertation was based on the specification of the Federal Statistical Office for the
2017/2018 winter semester (Federal Statistical Office, 2018) and the statistics of the Federal
Employment Agency (2019), as this was when the survey for the International Student
Survey began. According to the EVT (Eccles et al., 1983), a person will choose the field of
study with which they expect the greatest success compared to others and associate the
highest subjective values. Over time, these beliefs were shaped by experiences with the
subject content and the evaluation of these experiences and were influenced, among other
things, by the subjective assessment of ability (ability self-concept) as well as the expected
difficulty of the subject (self-efficacy; Eccles, 1994). To address the potential gender
imbalance, some repetitive analyses categorize STEM subjects according to the proportion of
women to scrutinize the robustness of the results. In that vein, an occupation is considered to
be gender-segregated, if the proportion of the other gender is below 30% (Dressel & Wanger,
2008). The proportion of women enrolled in the respective degree program was retrieved
from the higher education institution statistics (Federal Statistical Office, 2018) for all
students (i.e., German, migrants, other nationalities, mobile students, bachelor’s and master’s

students, and all university semesters) to depict the general climate in the degree program.
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The distribution of the winter term 17/18 per subject in the dissertations sample compared to
higher education institution statistics (Federal Statistical Office, 2018) was provided in the
gender section (Figure 2).

In Germany, the higher education system emphasizes independence and self-study in
STEM subjects, there is often no mandatory schedule but a lot of autonomy, in contrast to the
former school system with guided learning environments. This might be challenging,
especially when language or cultural barriers hinder asking peers or teachers for support.
Hence, adapting to the different higher education cultures requires time and effort, even to
persist in all seminars and tests per semester (Apolinarski & Poskowsky, 2013; Pineda,
2018). Further, the exams per semester are highly competitive, there is a high failure rate
(i.e., > 60%; Federal Statistical Office, 2025). Thus, many individual characteristics might
have a relevant influence on the international students’ study success in Germany and seem to
be important to be considered.

In the SeSaBa model, studying in STEM or in non-STEM subjects could be located as
a contextual variable, because the participants indicated their subject at the first measurement

occasion, at the end of their first semester in Germany.

3 The present dissertation
Despite the established importance of international students at universities worldwide
(DAAD & DZHW, 2022; OECD, 2022) and their increasing numbers (in Germany), there is
a paucity of research on international students' study success, their important predictors of
study success like sense of university belonging and expectancies and value beliefs and its
sociodemographic predictors (Eccles et al., 2004; Flam, 1991; Good et al., 2012;
Harackiewicz et al., 2016; Walton et al., 2015; Wigfield & Eccles, 2000, 2020). However, it

is important to notice that many international students encounter challenges in their academic
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programs (e.g., Bethel et al, 2020; Jindal-Snape & Ingram, 2013; Morris-Lange, 2017).
Therefore, in this dissertation | did not only want to fulfil the essential need to develop a
nuanced (intersectional) understanding of the psychological conditions and inter-individual
differences that underpin study success at the start of the international students’ stay abroad
but aimed to investigate the longitudinal development of motivational factors such as
expectancies and value beliefs over the study course. Moreover, the importance of examining
differences in the development of these factors by gender, as well as the interplay between
gender and subject group (STEM vs. non-STEM), parental academic background, and
cultural background, is imperative. Yet only few studies have investigated the longitudinal
development of motivational factors like expectancy and value beliefs over the study course,
and in particular, non with a sample of international students in Germany. Addressing this
research gap provides a more comprehensive understanding of the motivational heterogeneity
of international bachelor students and a foundation for the development of interventions to
foster distinct components of study motivation, and to implement tailored interventions,
addressing all groups in the heterogeneity of international students.

My research offers novel insights into potentially disadvantaged groups regarding the
predictors of study success, the development of the expectancies and value beliefs (SEVT
components and study-related language skills) over the study course and influences by (the
interplay of) individual characteristics as determinants of higher education students’
expectancies and values, particularly for international bachelor (STEM) students in Germany.
Moreover, | investigated the associations between people and within people over time,
revealing few incidents of expected intra-individual associations and emphasizing the need
for research on motivational components and indicators of success at this level. | used RI-
CLPM models to include the relations between time-independent socio-demographic

characteristics and stable conditions of motivational and study success. There is substantial



INTERNATIONAL STUDENTS IN GERMANY 38

evidence for the central postulates of the SEVT, i.e., associations between motivational
characteristics and intentions to drop out of university as well as study satisfaction. Contrary,
there are barely any studies on the development of motivational conditions and study success
over time as well as on the reciprocal relationships between changes in motivational
characteristics and dropout-intentions or study satisfaction on an intra-individual level over
time, for international bachelor students in STEM. Further, the intersectional perspective thus
allowed us to gain a more nuanced picture of the heterogeneous group of international
students (in Germany). Hence, this dissertation might provide indications for tailored
interventions and information on possible resources to foster sense of university belonging,
expectancies and value beliefs and an adaptive motivational development and study-related
language skills as well as to reduce psychological costs over the study course in order to
support the study success of international bachelor STEM-students in Germany.

To sum up, the following three research aims were pursued across the four
quantitative studies (Study 1-4) in this dissertation. A general overview of the four studies in
this thesis is provided in Table 1. The whole theoretical background and the detailed
hypotheses, results and discussion of Study 1-4 can be seen in the appendix (pp. 123ff).
Research aim 1:

First, this dissertation wanted to investigate from an intersectional perspective the
relation of gender, parental academic background, cultural background and cultural resources
(i.e., study-related language skills and acculturation orientations) with sense of university
belonging (Study 1), academic self-efficacy and value beliefs (Study 2) of a large sample of
international STEM students at the beginning of their studies at the end of their first semester
in Germany. Additionally, while focusing on STEM students, the design allowed us to

compare the pattern of results between STEM and non-STEM subjects and thus to infer
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whether any findings are indeed specific to the situation of international STEM students or

reflect a more general pattern.

To answer research aim 1, in Study 1, there was investigated how gender, first-

generation student status, cultural background and acculturation orientations as well as their

(intersectional) interplay related to the sense of university belonging of international students

in STEM subjects:

Study 1 requests to investigate the gender differences on the sense of university
belonging.

It is crucial to examine the influence of parental academic and cultural background as
region of origin, and cultural resources (study-related language skills, and
acculturation orientations), on the sense of university belonging. And do these
influences vary between genders?

Does the influence of gender, parental academic background, cultural background and
cultural resources vary between STEM and non-STEM subjects?

In Study 2, it was assessed how gender, parental academic background, and cultural

characteristics (i.e., cultural background, study-related language skills, and acculturation

orientations) are related to the academic self-efficacy and value beliefs of a large sample of

international STEM students, to answer research aim 1.

In Study 2 the relationship between gender and study motivation were explored, i.e., if
female international (STEM) students showed lower levels of academic self-efficacy,
attainment, intrinsic, and utility values, but higher levels of cost value than male
international STEM students.

Study 2 was to investigate the association of parental academic and cultural

background with academic self-efficacy and value beliefs of international STEM
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students, and whether there is variance in the influence of these factors according to

gender, in the sense of intersectionality.

e Study 2 seeks to answer the question, how cultural resources (study-related language
skills, host-culture orientation and home-culture orientation), were related to
academic self-efficacy and value beliefs of international STEM students.

e Study 2 was to ascertain whether there are any differences between STEM and non-
STEM subjects in all these questions.

Research aim 2:

The second research aim was the investigation of the longitudinal development of
motivational factors such as expectancies and value beliefs over the study course with five
measurement occasions over five semesters on the sample of international students in
Germany (Study 3). Moreover, the study focused on differences in their development by
gender and their interaction with subject group (STEM vs. non-STEM), parental academic
background and cultural background.

In order to respond to research aim 2, in Study 3 the longitudinal development of
motivational factors like expectancy and value beliefs of international students in Germany
over time were investigated. Differences in their development by gender and their interplay
with subject group (STEM vs. non-STEM), parental academic background and cultural
background as region of origin were examined. While gender, parental academic background,
cultural background and, to a certain extent, the subject group represent time-invariant
characteristics that may explain inter-individual differences, study-related language skills
may change over the course of the study, like the other motivational components. Therefore,
the differential longitudinal development of study-related language skills amongst

international bachelor students in Germany were exploratively addressed.
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e The purpose of Study 3 was to ascertain the longitudinal relationships between study
motivation and process indicators of study success during the study course. I. e., how
do academic self-efficacy and study-related language skills as expectancies and
attainment, intrinsic, utility and cost values develop over the study course of
international bachelor students in Germany?

e Study 3 seeks to explore the impact of gender, subject group (STEM vs. non-STEM),
parental academic background and cultural background as region of origin on the
observed effects of development of expectancies and values among international
students.

e In Study 3, I explored from an intersectional perspective, if potential gender
differences in the development of expectancies and values interact with subject group
(STEM vs. non-STEM), parental academic background and region of origin (cultural
background).

Research aim 3:

Furthermore, | considered the inter- and intra-individual dynamics between
expectations, value beliefs and dropout intentions as well as study satisfaction in the sample
of international STEM students in Germany. In addition, inter-individual differences by
gender, parental academic background and students’ cultural background in these constructs
were analyzed. In the sense of intersectionality, the interactions of gender with parental
academic and cultural background in relation to the motivational constructs, study
satisfaction and dropout-intentions over the study course were also assessed.

To address research aim 3, in Study 4 of this dissertation the focus was on the sample
of international STEM students in Germany and their inter- and intra-individual dynamics
between expectations, value beliefs and dropout-intentions as well as study satisfaction, using

Random-Intercept Cross-Lagged Panel Models (RI-CLPM; Hamaker et al., 2015). Moreover,
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the inter-individual differences in these variables were analyzed regarding gender, parental
academic background and students’ cultural background as well as the intersectional
interplay (e.g., Cole, 2009; Knapp, 2012) of gender with parental academic and cultural
background relate to the motivational constructs, study satisfaction and dropout-intention
over the study course.

e Study 4 in this dissertation examined if inter- and intra-individual dynamics are
evident between expectations (i.e., academic self-efficacy, study-related language
skills), value beliefs, dropout-intentions and study satisfaction among international
STEM students.

e Secondly, Study 4 wanted to investigate if there exist any inter-individual differences
in expectations, value beliefs, and dropout-intention, as well as student satisfaction,
amongst international STEM students based on gender, parental educational
background, and cultural background as region of origin.

e A further objective of Study 4 was to ascertain whether inter-individual differences by
parental educational background and cultural background as region of origin vary

between genders, from an intersectional perspective.

Moreover, Study 4 proceeded with further exploratory inquiries into cross-lagged

effects.
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Table 1

Description of the studies in this dissertation

Sample v DV Reference
STEM Gender Sense of university belonging PreuB, J. S., Zimmermann, J., & Jonkmann, K. (2025).
VS. non- Parental academic background Intersectional perspectives on the university belonging of
STEM Country groups international STEM students. Social Psychology of Education.
Study-related language skills 28, 59. hitps://doi.org/10.1007/511218-025-10017-9
Host- & Home culture
Intersections with gender
STEM Gender EVT: academic self-efficacy, PreuB, J. S.. Zimmermann, J., & Jonkmann, K. (2023). Academic
VS, 1101- Parental academic background attainment, intrinsic, utility and  self-efficacy and value beliefs of international STEM and non-
STEM Country groups cost value STEM university students in Germany from an intersectional
Study-related language skills perspective. Education Sciences, 13(8), 786.
Intersections with gender https://doi.org/10.3390/educscil 3080786
Host- & Home culture
STEM STEM/non-STEM EVT: academic self-efficacy, PreuB, J. S., Zimmermann. J., & Jonkmann, K. (2025). The
VS. 101- Gender study-related language skills, development of expectations and value beliefs among
STEM Parental academic background atfainment, intrinsic, utility and  international students in Germany over the study course: Effects
Country groups cost value of sociodemographic characteristics, subject groups and their
Intersections with gender (tl —t5) intersectional interplay. Manuscript submitted for publication.
STEM Time variable: EVT: academic Dropout intention, PreuB, J. S., Zimmermann. J., & Jonkmann, K. (2025).

self-efficacy. study-related
language skills, attainment,
intrinsic, utility and cost value

Time constant: Gender
Parental academic background
Country groups

Intersections with gender

Study satisfaction
(t1 —t5)

International STEM students in Germany: An intersectional
perspective on the longitudinal dynamics between expectations,
value beliefs and study success. Manuscript submitted for
publication.

Note. LGCM = Latent growth curve model, RI-CLPM = Random intercept-cross-lagged panel model, IV = independent variable, DV =

dependent variable, t1, t2, t3 etc. reflect the measurement occasion at the end of the 1%, 2", 3" etc. semester in Germany.
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To answer the research aims of this dissertation, data from a large and heterogeneous
panel sample of international students in Germany International Student Survey (Falk et al.,
2021) were used that endorsed students with different cultural backgrounds, studying in a
broad range of different subject groups and at different higher education institutions all over
Germany. This data set also provided me with the great advantage of a large control group of
an international non-STEM student (more information on the data base is provided in section
4). Potential effects of age (Parker et al., 2020) and previous residence in Germany (Glorius,
2016; Zimmermann et al., 2021a) were controlled in all studies of this dissertation.

The dissertations sample was restricted to bachelor students to ensure that the
participants are more comparable regarding previous experiences at the higher education
institution and in their field of studies and because bachelor's students were more likely to

drop out compared to domestic students (e.g., Heublein et al., 2022).

4 Method

In the method section first the general data base, which is used for the secondary data
analyses in this dissertation, is described. Second, the analyses were introduced briefly. The
detailed information of the particular data sets the studies, the operationalization of the
constructs, the used instruments in the studies and the analytical strategy of each study could
be seen in Study 1-4 in the appendix (pp. 123ff).
4.1 Data base

This dissertation is part of the interdisciplinary project InterMINT (International
STEM students in Germany) as a cooperation of the FernUniversitat in Hagen representing
the psychological perspective and the Bavarian State Institute for Higher Education Research

and Planning (IHF) representing the sociological perspective. InterMINT was funded by the
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BMBF (Federal Ministry of Education and Research) as part of the funding line “Study
success and withdrawal 11 by a research grant awarded to Dr. Julia Zimmermann (grant
number 16PX21018A). With a duration from 01.08.2021 to 31.07.2024, the project directly
continues the preceding interdisciplinary research project SeSaBa (Academic Success and
Withdrawal Among International Students in Germany in Bachelor’s and Master’s
Programs) and further explores the panel data on international students that were collected as
part of the SeSaBa project.

Thus, the data base for this dissertation is the panel study on international students in
Germany (International student survey; Falk et al., 2021). The SeSaBa project constituted a
significant contribution to the extant literature concerning international students. This was
because, until that time, no comparable data sets were available. The International Student
Survey was the first to generate longitudinal data on the study success and development of
international students in Germany with comprehensive, multifactorial data. The advantages of
this data base is the large and heterogeneous panel sample of international students from 135
higher education institutions which provides information on international students in
Germany and thus enabled us the possibility to explore effects of different regions of origin
and across different higher education institutions. In contrast to former studies, this data base
provides a large control group of non-STEM students and offers the opportunity to
investigate if potential effects of gender and/or academic and cultural background are specific
to the STEM context or apply to all international students.

As Table 2 shows, the data collection enclosed six measurement occasions over the
course of three years. The questionnaires were distributed by the end of each semester and
were in German and English language available. In this dissertation, the longitudinal analyses
were restricted to the first five measurement occasions, to take account potential biases by the

different situation due to the beginning pandemic situation (i.e., Covid-19) at the sixth
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measurement occasion. Further, it was also decided to exclude students from universities of
music and art from the survey due to their specific study conditions, which were substantially
different from those at other universities.

Importantly, the used data in that panel study only addressed international students
who studied in the first semester of a bachelor’s or master’s degree program and intended to
obtain their degree in Germany (Falk et al., 2021). That is, international credit-seeking
students who only study in Germany for a semester or two, e.g., Erasmus students, were not
part of the sample.

In the winter term 2017/2018 N = 4,751 international students pre-registered for the
International Student Survey. In the bachelor’s program 1,892 (39.8%) of the participants
attended (who were my dissertations’ study sample) and in a master’s program 2,859 (60.2%)
took part. The international students were enrolled at 135 higher education institutions®
(75.1% universities and 24.2% universities of applied sciences), which were distributed
across all federal states of Germany, and studied in 36 different subject groups. Thus, they
reflected the broad diversity of subject groups in Germany. The international students
obtained their higher education entrance qualification (HEEQ) in 134 different countries or at
a preparatory college (Studienkolleg) in Germany. Most students with 12.9% in the overall
sample obtained their HEEQ in India, followed by China (9.7%), Syria (4.9%), Russia (4.3%)
and in the United States (4.2%). According to the DAAD regional classification (DAAD &
DZHW, 2019), all countries were categorized to the following regional groups: Western
Europe (10.1%), Central and South-Eastern Europe (10.5%), Eastern Europe and Central
Asia (10.5%), North Africa and Middle East (18.5%), North America (4.6%), Latin America

(8.5%), Sub-Saharan Africa (4.5%) and Asia-Pacific (32.9%).

! except for universities of music and art (Falk et al., 2021)
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The international students’ mean age was 25.29 years (SD = 4.21) at the initial

measurement date by the registration. The proportion while of female students was 44.2%

while the proportion of male students was 55.6%. Six students (0.1%) identified as “other”

with respect to their gender, while one student did not specify this.

Table 2

Bachelor and master sample of the International Student Survey

Bachelor and

Registration

1st academic year

2nd academic year

3rd academic year

Master 2017/2018 201_7/2018 2018 201_8/2019 2019 2019/2020 2020
. Winter Summer Winter Summer Winter Summer
Sample Winter semester
semester semester semester semester semester semester
STEM subjects ?
(e.g, engineering, | n=2,740 | 57.7% [ n=2,170 | n=1,856 | n=1,347 | n=1,383 [ n=1,001 | n=967
natural sciences
and mathematics)
Non-STEM
subjects ?
(eg. Iaw, ) n=2011 | 42.3% n=1658 | n=1,414 | n=1,080 | n=1,109 n =830 n=766
economics, social
sciences or other
humanities)
Total N=4,751 | 100.0% | N=3,828 | N=3,270 | N=2,427 | N=2,492 | N=1,831 | N=1,733

Follow-up survey of panel-dropouts

Note. Adaptation of “Methodenbericht zum ‘International Student Survey’ aus dem Projekt

‘Studienerfolg und Studienabbruch bei Bildungsausldandern in Deutschland im Bachelor- und

Masterstudium’ (SeSaBa). Release 2” by S. Falk, T. Thies, H. H. Yildirim, J. Zimmermann,

J. Kercher, and J. Pineda, 2021, Bavarian State Institute for Higher Education Research and

Planning (IHF), p. 2 (https://nbn-resolving.org/urn:nbn:de:0168-ssoar-75723-1).

& Categorization into STEM and non-STEM subjects based on the specification of the Federal

Statistical Office (destatis, 2018) of the winter semester 2017/2018 and the statistics of the

Federal Employment Agency (2019).
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4.2 Analyses

All analyses were calculated with IBM SPSS Statistics version 28 (2021) and 29
(2023) and Mplus Version 7 (Muthén & Muthén, 1998-2015). Missing data in all four studies
were handled with the full information maximum likelihood (FIML) method as implemented
in Mplus although missing rates of all constructs were very low (< 1%).

In Study 1 and 2, multi-group regression analyses were performed in order to assess
differences between subjects in STEM and non-STEM disciplines in a cross-sectional way at
the beginning of the studies. The sociodemographic predictor variables, as well as study-
related language skills and acculturation orientations and their interaction terms were entered
into the model stepwise in Study 1 and were tested via Wald-tests to assess the
appropriateness of equality constraints between the subject groups. In Study 2, all predictor
variables were inserted, and a Wald-test was run to test the appropriateness of equality
constraints between the subject groups. By non-significant Wald-tests (at p > .05) the
respective model paths were restricted to be equal. In the next step, the interaction terms
(interactions between gender and parental academic background and between gender and the
country groups) were inserted and it was tested if these paths could be equated across subject
groups. For reasons of model parsimony, interaction terms that did not yield statistical
significance in both subject groups were removed from the model before the next predictor
was inserted. The final models in both studies incorporated all predictors, in addition to the
significant interactions between gender and the other predictors. In the last step, the intercepts
were tested and set equal if the Wald-test was not significant.

To ascertain information regarding the development, as well as the prevalence of
inter-individual differences in change, about the motivational components, study-related
language skills, and indicators of study success over the study course, in Study 3 latent

growth curve models (LGCM) were conducted (Bollen & Curran, 2006; McArdle &
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Nesselroade, 2003). Linear models were specified, and the alternative forms of the slope were
tested, including the quadratic and free loadings, in instances where the fit statistic for the
linear model was unsatisfactory. Consequently, conditional LGCM with predictors were
employed to examine the development of international students’ expectations and value
beliefs over the course of the study, while considering inter-individual differences by gender,
subject group (STEM/non-STEM), parental academic background, cultural background, and
in further LGCM also their intersections with gender.

In Study 4, the inter- and intra-individual dynamics between expectations, value
beliefs, language skills and study satisfaction or dropout-intentions of international STEM
students in Germany were investigated. A Random-Intercept Cross-Lagged Panel Model (RI-
CLPM; Hamaker et al., 2015; Mulder & Hamaker, 2021) was specified for each of the two
subjective indicators of study success (dropout-intention and study satisfaction). The RI-
CLPM is particularly apt for distinguishing between inter-individual and intra-individual
variability, as it encompasses both variance components reflecting the variability in
predictors and outcomes that are stable across waves (between-level), as well as changes over
time in intra-individual measures (within-level, Hamaker et al., 2015). This approach enabled
me to explore inter-individual relationships on a between-person level, facilitating the
identification of disparities among diverse student groups on the time-invariant components
of the assessment instruments. The analysis was also improved with an examination of intra-
individual relationships on a within-person level, to encompass temporal changes within
individuals while maintaining a comprehensive perspective. Inter-individual relations are
essential in describing relations between time-stable characteristics for the dependent
variables, which are applicable with both cross-sectional and longitudinal data. Observing
intra-individual relations is advantageous in analyzing the effects of changes in the study

variables over time, which can only be done with longitudinal data. The RI-CLPM
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components like random intercepts, cross-lagged paths etc., were described and explained in
detail in Study 4.

To recap, one of the primary objectives of the RI-CLPM is the identification of
within-person autoregressive and cross-lagged effects (Mulder & Hamaker, 2021) and the
consideration of time-stable variances in a simultaneous way. To examine inter-individual
differences in the random intercepts of these variables with respect to gender, parental
academic background, students’ cultural background, and the interaction between these
factors, their effects on the random intercepts were conducted. Subsequently, interaction
terms were integrated, representing interactions between gender and parental academic
background, and between gender and country groups. To adjust for biases by multiple testing,
in Study 4 the Benjamini-Hochberg (Benjamini & Hochberg, 1995) correction was used.

In the analyses of this thesis, the effects of age and previous residence in Germany

were controlled to ensure internal validity and generalizability of the findings.

5 Discussion

With this dissertation | wanted to shed light on the research of international students’
study success, the important psychological predictors of study success like sense of university
belonging and expectancies and value beliefs and its sociodemographic predictors from an
intersectional perspective (Eccles et al., 2004; Eccles & Wigfield, 2024; Flam, 1991; Good et
al., 2012; Harackiewicz et al., 2016; Walton et al., 2015; Wigfield & Eccles, 2000, 2020).
Despite the increasing number of international students, particularly in Germany as the
fourth-largest host nation (12% of the student body), unfortunately the bachelor students
encounter several challenges studying abroad, reflected in the high estimated dropout rates

(41% of international bachelor’s students vs. 28% among domestic students, Heublein et al.,
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2022). Given the general importance of international students in the student body and their
remarkably high dropout rates, the dissertation hereby presented, aimed to examine study
success of international STEM students and its study success factors (sense of university
belonging, expectations and values, SEVT) the current status quo at the beginning of their
studies and explored potential differences between subject groups (Study 1 and 2). Further,
the dissertation delineates the longitudinal developmental effects of expectancies and value
beliefs (SEVT) as predictors of study success over the study course with a period of five
semesters and across diverse courses, with consideration of sociodemographic characteristics
(Study 3). Lastly, my thesis addressed the intra- and inter-individual dynamics of these
predictors of study success, as expectancies and value beliefs (SEVT), and study success, as
dropout-intention and study satisfaction whilst also examining their reciprocal relationships
over time (Study 4). Overall, the effects of sociodemographics beyond gender effects and
their intersectional interplay as well as cultural resources were investigated, which might
influence the study success of international STEM students and its predictors. All studies
were investigated from an intersectional perspective. In particular, the three key research
aims were the following:

1. Regarding research aim 1, | examined the relation between gender, parental academic
background, cultural background and cultural resources (i.e., study-related language
skills and acculturation orientations) with sense of university belonging, academic
self-efficacy and value beliefs of a large sample of international STEM students at the
beginning of their studies at the end of their first semester in Germany. Additionally,
while focusing on STEM students, the design allows us to compare the pattern of
results between STEM and non-STEM subjects and thus to infer whether any findings
are indeed specific to the situation of international STEM students or reflect a more

general pattern (Study 1 and 2).
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2. Among research aim 2, it was investigated the longitudinal development of
motivational factors such as expectancies and value beliefs across the study course,
with a sample of international students in Germany. Furthermore, the investigation
focused on the differences in their development by gender and its interplay with
subject group (STEM vs. non-STEM), parental academic background and cultural
background (Study 3).

3. Research aim 3 of this dissertation focused on the consideration of the inter- and intra-
individual dynamics between expectations, value beliefs and dropout-intentions, as
well as study satisfaction on a sample of international STEM students in Germany.
Additionally, the inter-individual differences in these variables were analyzed
regarding gender, parental academic background and students’ cultural background,
as well as the intersectional interplay of gender with parental academic and cultural
background in relation to the motivational constructs, study satisfaction and dropout-
intentions over the course of study (Study 4).

These aims addressed the outstanding research among international bachelor students
and offered a more comprehensive understanding of the diverse motivations of international
students and provided a foundation for the development of targeted interventions. These
interventions aim to enhance specific components of study motivation and to implement
tailored solutions that address the various groups within the international student population.
In the discussion, the summary of results was presented (5.1), then in 5.2 the results were
interpreted. The aspects to be considered were described in 5.3, followed by the practical
implications (5.4). In 5.5 implications for future research were provided. The discussion

closes with the conclusion (5.6).
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5.1 Summary of results

The results of this research were presented in the order of the research aims 1 to 3
with regard to the Study 1-4.

To sum up the results of the multi-group regression models for research aim 1: The
international students indicated high levels of academic self-efficacy, attainment, intrinsic,
and utility value. But similarly indicated high perceived psychological costs (Study 2).
Further, no direct gender effects in all study motivation variables and sense of university
belonging showed significance (Study 1 and 2). Thus, contrary to previous findings and
hypotheses, the results did not indicate disadvantages for female STEM-students in that
sample. Yet, female students from Central and South-Eastern Europe, North Africa and
Middle East or Asia-Pacific showed lower levels of sense of university belonging than their
male fellows in both subject groups (in the sense of intersectionality, Study 1). Additionally,
first-generation students showed a lower sense of university belonging (Study 1) and lower
academic self-efficacy (Study 2) than continuous-generation students. Regarding the cultural
background, all international students from outside of Western Europe indicated significantly
higher costs, that implies that coping with cultural distance might be a relevant study success
factor (Study 2). Among acculturation orientations, Study 1 and 2 revealed consistent results;
higher levels of host-culture orientation were positively associated with higher levels of sense
of university belonging, attainment, intrinsic and utility values, whereas home-culture
orientation was negatively related with intrinsic values. Thus, supporting contact with host-
culture students might provide a beneficial resource. Study related language skills yielded
significant positive associations with sense of university belonging, academic self-efficacy,
attainment, intrinsic and utility value, but negative associations with psychological costs. The

only significant difference between STEM and non-STEM students in Study 1 and 2 was that
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international STEM students demonstrated lower levels of academic self-efficacy compared
to non-STEM students. All other findings applied for both subject groups.

The unconditional LGC models regarding research aim 2 (Study 3) showed that the
pattern of latent intercepts corroborated the conclusions drawn from previous descriptive and
cross-sectional analyses first measurement occasion of the same sample (Study 2). These
models indicated high initial means of expectancies, attainment, intrinsic and utility values,
as well as psychological costs. The latent slopes showed slight increases in study-related
language skills and psychological costs, while academic self-efficacy remained stable.
Furthermore, the latent slopes of attainment, intrinsic and utility value exhibited a slight
decrease. Given the high levels of perceived psychological costs at the start of the
international students’ studies in Germany (Study 2), even small increases over the study
course are considered as an important and disturbing finding. The conditional main effect
models showed limited evidence for significant gender effects on the level or development of
the motivational components. Nevertheless, gender positively influenced the attainment value
slope. This finding suggests that, over the study course, female students report a reduced
decline in the personal importance they rank on their academic efforts. The analyses revealed
some incidents of discrepancies between the subject groups with respect to experienced costs,
study-related language skills, and academic self-efficacy. In particular, STEM students
experienced higher psychological costs during the initial stages of their studies, in
comparison to non-STEM students. These costs increased more as the study course
progressed. International STEM students also showed less improvement in study-related
language skills, due to a negative significant slope effect. A negative intercept effect for
academic self-efficacy by subject group showed significance: STEM students showed lower
levels of expectancy than non-STEM students. This effect was further compounded by a

significant interaction effect gender and subject group on the slope for academic self-
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efficacy. While females demonstrated a less pronounced increase in the non-STEM subjects,
the opposite was observed in the STEM field, where females exhibited a more positive
development in comparison to males.

Further, the findings of Study 3 indicated that parental academic background showed
a significant effect on the level and development of academic self-efficacy, as well as on the
development of intrinsic motivation throughout the study course. Initial findings indicated
that continuous-generation students exhibited higher levels of academic self-efficacy
compared with first-generation students. However, these differences diminished as the study
course progressed. In addition, the results revealed that continuous-generation students
exhibited a more pronounced decline in intrinsic motivation compared to first-generation
students. Though, these differences were not evident at the start of the study. The interaction
of gender and parental academic background did not yield significance. Likewise, in Study 3
several effects for students from different cultural backgrounds on the intercepts as well as on
the slopes, in some instances in interaction with gender, showed significance.

In particular, students coming from outside of Western Europe indicated higher
psychological costs and lower study related language skills in the LGCM, where the absence
of significant slope effects implied that these levels might remain stable over time. These
effects among cost values were qualified by interactions with gender except for students from
North America and Sub-Saharan Africa. Further, students from North America showed high
levels of academic self-efficacy, which diminished over the study course due to the negative
slope effect. They further showed lower levels of attainment, intrinsic and utility value and
students from North Africa and Middle East showed high attainment, lower intrinsic by an
increase over time and high utility value. Moreover, students from Sub-Saharan Africa
showed high attainment and high utility value. Additionally, students from Asia-Pacific

showed lower levels of academic self-efficacy and intrinsic value as well as students from
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Central and South-Eastern Europe showed lower levels of intrinsic value by an increase over
time and high utility value. With regard to research aim 2 this dissertation further posits that
the relevance for international students of study-related language skills and psychological
costs were underpinned by the results of the LGCM in Study 3, where students from countries
outside of Western Europe indicated negative effects on study-related language skills as well
as negative effects on the intercept of cost values at the beginning of their studies, partly in
intersection with gender, which remained both stable over the time.

Regarding research aim 3 (Study 4), the correlations of the random intercepts on
between-level (time-invariant) showed negative relations of dropout-intentions with study
related language skills, academic self-efficacy, attainment, intrinsic and utility value, i.e.,
students with higher levels of adaptive value beliefs (personal, intrinsic and utility value)
showed lower levels of dropout-intention. But on the other hand, there was a significant
positive association with cost values, i.e., students who experienced higher psychological
costs showed higher dropout-intentions. The results further indicated positive relations of
study satisfaction with study-related language skills, academic self-efficacy, attainment,
intrinsic and utility value, i.e., students with higher levels of adaptive value beliefs (personal,
intrinsic and utility value) showed higher levels of study satisfaction. But also, the relation
between study satisfaction and psychological costs was negative, i.e., students who perceived
higher psychological costs indicated lower study satisfaction. The RI-CLPMs showed some
demographic differences in study motivation on between level, thus no main effects of gender
nor parental academic background on study success factors, dropout-intention and study
satisfaction yielded significance. Nevertheless, the results yielded some significant
interactions of gender with parental academic background in the sense of intersectionality.
Female continuous-generation STEM-students showed lower levels of dropout-intention,

female first-generation STEM students the highest. In the RI-CLPM for study satisfaction, no
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significant interaction of parental academic background with gender could be identified.
Among the cultural background, only a few isolated differences in the study success factors,
dropout-intention and study satisfaction between different country groups showed evidence.
Thus, significant interactions of cultural background with gender (in the sense of
intersectionality) could be found. Female students from Central and South-Eastern Europe
and Asia-Pacific demonstrated lower intrinsic motivation in comparison to their male
counterparts, whereas female students from Latin America and Asia-Pacific exhibited
significantly higher dropout-intentions in comparison to their male counterparts. Moreover,
female students from Central and South-Eastern Europe and North Africa and Middle East
indicated significantly lower study satisfaction than their male counterparts. In summary,
female students from these country groups were particularly disadvantaged. The analyses
yielded only a few effects over time at the within-level and particularly on the cross-lagged
paths, so there was little evidence of reciprocal relationships between changes in motivational
characteristics, dropout-intention and study satisfaction at the intra-individual level over time.
To sum up the results about research aim 3, the expected inter-individual correlations
(between-level) between study-related expectancies and values and the dropout-intentions of
international bachelor’s students in STEM-subjects were established. Further, disadvantages
regarding the motivational study success conditions of international female first-generation
students were identified. Students from different regions of origin, particularly female
students from Central and South-Eastern Europe, Sub-Saharan Africa and Asia-Pacific, were
disadvantaged. There was little evidence of reciprocal relationships between changes in
motivational characteristics, study satisfaction and dropout-intentions at an intra-individual

level over time (Study 4).
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5.2 Do SEVT and sense of belonging assumptions fit to international students?

In this section, | consider, if the assumptions of the SEVT and sense of belonging
were transferable on the international bachelor students’ sample in Germany. In addition, the
main effects of sociodemographic predictors were interpreted (5.2.1-5.2.3). Then, the
intersectional findings and further interaction effects with gender were discussed (5.2.4). In
5.2.5, the impact of cultural resources is considered. Potential disadvantages regarding
subject groups were provided (5.2.6). This chapter closes with an overview of disadvantaged
groups within the sample of international students (5.2.7).

The “chilly climate” for females in STEM regarding sense of university belonging
was not confirmed, as well as no differences by subject group. But female international
STEM and non-STEM students from some country-groups showed lower sense of university
belonging. Most EVT assumptions could be replicated with the sample of international
(STEM) bachelor students, also in the longitudinal studies. The results indicated that
international students in Germany perceived higher cost values, which remained stable over
time. The SEVT factors were also in the assumed pattern associated with dropout-intention
and study satisfaction in that sample. But Study 4 showed little evidence of reciprocal
relationships between changes in expectancies and values and dropout-intentions and study
satisfaction for international STEM students. The present findings, for the reasons outlined
below, do not imply a complete lack of within-person effects within the SEVT components,
nor do they imply a general inconsistency with the SEVT. The database of this dissertation
offers large measurement intervals of six months, located at the end of the semester. Yet,
motivation might change during the semester, for example in response to the challenges of
exam preparations, bad grades, complex seminar preparatory tasks in STEM — unfortunately,
such fluctuation were not captured in the present design. Furthermore, the implemented

measures did not specifically address (momentary) changes in expectancies and value beliefs
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and study success, and currently no SEVT research on ideal timeframes to expect within-
person changes in motivational components exist. To provide final conclusions concerning
the question of whether the EVT assumptions hold with respect to the dynamics of intra-
individual development, further research is required to explore the implications of different
measurement intervals and scale formats regarding the assessment of intra-individual change
over relatively short periods.

5.2.1 Disadvantages of female (STEM) students

Regarding the cross-sectional results of sense of university belonging (Study 1) and
study motivation as expectancies and value beliefs (Study 2), this dissertation showed, that
the hypothesized disadvantages for female STEM students were not relevant in general for
international students. However, the disadvantage experienced by female students from some
specific country groups could only be identified through the lens of intersectionality.

Hence, no main effects of gender were substantiated except the negative one for
academic self-efficacy for females in the LGCM (Study 3).

One potential explanation for the absence of main gender effects is that international
students pursuing STEM-related courses represent a highly selected group, characterized by a
strong commitment to their academic pursuits (e.g., Jiang et al., 2020; Wille et al., 2020). In
particular, female students who successfully navigated the bureaucratic and academic
challenges to pursue (STEM) studies abroad (Morris-Lange, 2017) may have a strong sense
of identification with their choice, which could mitigate the impact of gender minority
stereotypes and potential backlash effects (Froehlich et al., 2022). Consequently, gender
disparities in feelings of belonging, expectancies and value beliefs, as evidenced in large-
scale international studies of high school students (e.g., PISA and TIMSS; Else-Quest et al.,
2010), may not be applicable to this particular group. In the future, it would thus be beneficial

to include information regarding subject choices and attitudes towards STEM among the
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close social environment of female students (i.e., family and friends) to investigate whether
female international students in STEM fields benefit from the STEM support they receive
from this environment. As Entrich et al. (2024) observe, students from higher socioeconomic
status backgrounds currently constitute the majority of those pursuing studies abroad, because
they are more likely to be admitted to universities that offer favorable study abroad
opportunities. Furthermore, students who elect to pursue a STEM degree program abroad
despite encountering challenges such as financial constraints, obtaining visa permissions, and
navigating reservations among parents and peers or cultural (gender-) norms might constitute
a distinct sample with particularly favorable motivational patterns and high intentions to
persist, thus reducing the overall variance in these constructs.

5.2.2 Are international first-generation students disadvantaged?

First-generation students of this sample were disadvantaged with regard to sense of
university belonging (Study 1) and level and development of academic self-efficacy (Study 2
and 3). The disadvantaged effects for first-generation students could be reasoned by missing
role models in the family, limited information about academic requirements and missing
academic biographies (Walton & Cohen, 2011). Furthermore, a lower conception of the
possible study career could be another boundary in the family for first-generation
international students. Further, continuous-generation international students benefit from
mostly higher socioeconomic status and thus have the choice to choose universities with
particularly favorable study options (Entrich et al., 2024). To perceive a positive mentoring
experience with the lecturers or supportive faculty person was important for undergraduate
STEM students to foster scientific self-efficacy, value beliefs and career intentions (Limeri et
al., 2024). Additionally, being the first in the family to study, even abroad as an international
student and identify in the gender minority in many STEM fields, could prime feelings of

isolation or uncertainty of belonging (H6hne & Zander, 2019; Totonchi et al., 2023),
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especially for students coming abroad against all boundaries, e.g. parental restrictions,
insufficient support. Therefore, first-generation students may benefit from university
belonging interventions, e.g. promoting their host-culture orientation by offering contacts to
other students (Thies & Falk, 2024), which could also foster their language skills.

5.2.3 Are international students from specific regions of origin disadvantaged?

International students from some regions of origin were disadvantaged, as the results
of this thesis revealed. In particular, students coming from outside of Western Europe showed
high levels of psychological costs at the study start (Study 2), and these levels might remain
stable over the study course (Study 3). Students from North America showed lower levels of
attainment, intrinsic and utility value, students from North Africa and Middle East as well as
from Central and South-Eastern Europe showed lower intrinsic value by increasing over time.
Students from Asia-Pacific showed lower levels of academic self-efficacy and intrinsic value.
Students from other country groups showed a more advantageous pattern.

The heterogeneous results in the psychological predictors of study success regarding
the students’ region of origin could possibly be reflected in educational and economic
differences in many countries within these regions, what might constitute so-called push
factors (political instability, lack of economic opportunities, limited access to education and
personal safety concerns; Gbollie & Gong, 2020). This could influence the individual value
of studying abroad compared to students from Western Europe who might have fewer
worries. Further explanations for these patterns could be offered by cultural differences in
factors that form the study subject selection (e.g., selection of the study program by cultural
norms and the family who provides the money for the stay abroad), and in the importance to
perform in the study program, even if they feel not to belong or indicating their skills as not

sufficient. Moreover, coping with cultural distance seems crucial. Students from countries
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with a higher cultural distance to Germany might experience more demands and perceived
boundaries (Bethel et al., 2020; Suanet & van de Vijver, 2009).
5.2.4 What about intersectionality?

It is necessary to consider that intersectionality is originally a political approach,
based on the critical race theory and posits those characteristics, serving for discrimination or
perceived disadvantages (Crenshaw, 2017; Ferree, 2010). All characteristics need to be
considered as interacting characteristics, because in reality they are inseparable as the holistic
approach of individuals posits (Cole, 2009; Knapp, 2012). Else-Quest (2024) mentioned that
the task of science in this case is not only to identify groups and their individual beat, but to
use this approach methodologically to inform about how to reach equality. Thus, not to
change the groups perceiving disadvantaged, but to make the higher education system more
equal to all students (Else-Quest, 2024). Of course, in this dissertation | could not offer the
complete intersectional description of all individuals of the international students in
Germany, but | provide as one of the first an intersectional perspective as a statistical-
mathematical approximation of the theory. Against this background, the research in this
dissertation did not only focus on the differences by gender and the possible intersections but
offers advice to implement suitable interventions to mitigate inequalities in the higher
education system. Moreover, it is imperative to acknowledge that the present dissertation
focused encompassed the conventional dimensions of disadvantage that have previously been
delineated in extant research, particularly within the context of STEM in higher education.
The significant interaction of parental academic background with gender on dropout-intention
of the international STEM students, i.e., female continuous-generation students showed a
lower dropout-intention than their male fellows, gender differences were minor between first-
generation students. One explanation might also result in a lack of role-models, in

combination with limited information on academic requirements and academic biographies
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(Walton & Cohen, 2011) or in persisting stereotypes on women in STEM that particularly
challenge the first-generation students. This is in line with Parker et al.’s (2020) results,
which showed that gender does not influence the expectancy-value components alone, but
also in interaction with multiple characteristics.

The intersectional perspective enabled me to identify disadvantages for international
female first-generation students and international female students from Central and South-
Eastern Europe, North Africa and Middle East or Asia-Pacific. One reason for that results
might be the perceived discrimination due to perceived gender-stereotypes (Bick et al., 2022
(preprint); Froehlich et al., 2022). Another explanation for these findings could be cultural
differences in gender specific role models, that influence values regarding different cultural
backgrounds from different gender perspectives. For example, the relevance of studying as a
male or a female in Germany and in a specific subject could be shaped by cultural norms and
can vary according to culture due to the expectations and appreciation of parents.

Particularly, in STEM subjects, female students showed a more positive development
than male students (Study 3). This might be explained by positive experiences of female
international STEM students, which could disprove negative stereotypes about females in
STEM (e.g., Limeri et al., 2024) or an increase in perceived academic similarities (Chen &
Rosenzweig, 2024).

Furthermore, the integration of additional predictors of academic motivation, as
proposed by the SEVT, could offer valuable insights, like the role of parents’ general gender
role beliefs (Froehlich et al., 2022). As posited by Flam (1991) feelings of discrimination
have been shown to be a contributing factor. Besides, the similarity of attitudes of peers on
STEM studies indicated to be a significant factor (e.g., Chen & Rosenzweig, 2024). Including
those factors could offer a valuable opportunity to gain a more profound understanding of

(intersectional) disparities in academic motivation and university belonging.
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5.2.5 (How) do international students benefit from cultural resources?

Acculturation orientations. Study 1 and 2 yielded consistent results in terms of
acculturation orientations. Significant positive relations of host-culture orientation with sense
of university belonging, attainment, intrinsic and utility values were observed. This
dissertation confirms the assumptions regarding sense of belonging and corroborates previous
research on adolescent immigrant learners (i.e., school-context: Schachner et al., 2017).
Further, the dissertations’ results partly support findings on host-culture orientation with
adjustment and productive adaptation (Berry, 1997; Bierwiaczonek & Kunst, 2021). One
reason could be offered by results from Tausova et al. (2019), who identified indirect effects
on adaptation, i.e., a lower perceived cultural distance was associated with higher adaptation
to the host-culture, while host-culture orientation showed a positive correlation with
adaptation process. Thus, the interplay of region of origin, perceived cultural distance and
acculturation orientation should be explored. Nevertheless, a higher host-culture orientation
was identified as a valuable resource for international students to promote more contacts
(e.g., by study-buddy-programs) which in turn was shown to be reflected in a higher sense of
university belonging and eases daily hassles at the university and beyond. Furthermore, it can
encourage the discussion of study-related questions and familiarize them with student life in
the host country. In turn, this has been shown to be reflected in a higher sense of university
belonging (Pekerti et al., 2020; Szabo et al., 2020; Thies & Falk, 2023). In addition,
encouraging contacts with fellows of the host country can promote self-perceived language
competence in the host language and thus also increase self-efficacy and reduce costs, as
mentioned below.

Study-related language skills. The dissertations’ results implied that international
bachelor (STEM) students’ language skills are highly relevant for their feeling to belong to

the university, their expectations and value beliefs and their study success. They are obligated
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to acquaint themselves with and adapt to the novel higher education culture to feel competent
in managing academic demands and thus feel more able to master their studies and
experience decreasing demands. Hence, this dissertation underpins the relevance of findings
in former research, which has demonstrated a robust relationship between language
proficiency and study success and integration among international students (e.g., LaCosse et
al., 2020; Le Roux & Groenewald, 2021; Wisniewski et al., 2022). Enhanced language
proficiency has been demonstrated to facilitate connections with faculty members and
scholarship holders, so providing access to role-models and enhancing model learning, verbal
comprehension of social support resources, and mastery experiences (Bandura, 1997).
Furthermore, improved language skills were helpful to recognize the academic requirements
and ensured that international students were able to obtain all support programs and
information of significance, notably concerning academic formalities. Failure to comply with
formalities can result in increasing costs and reducing self-efficacy, which in turn can lead to
higher dropout risk and lower study satisfaction. Consequently, the enhancement of language
proficiency in academic contexts has the potential to decrease study satisfaction, as it can
facilitate enhanced academic self-efficacy, sense of belonging within the campus community
and reduced psychological costs among international STEM students (Limeri et al., 2024;
Thies & Falk, 2023). Thus, the low levels of language skills could be caused by lack of
specific compulsory language courses in the curriculum, or missing contact between
international students from outside of Western Europe and local students. Cultural differences
(also in the higher education culture) might be a further reason that might hinder that contact
(Rienties & Ramanau, 2024). Since the item reflects the student’s expectation of whether his
or her language skills are sufficient to cope with their academic studies, a higher perceived
skill level may also facilitate interaction with professors and scholars as part of their social

integration (Thies & Falk, 2023; Wisniewski et al., 2022). Because of that overlap of the
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constructs and regarding the item text “My language skills are sufficient to cope with my
academic studies”, the interpretation is given as both a language component and as a domain-
specific self-efficacy or expectancy component, but it is still open to discussion. These
persistent language barriers, which were apparent in all four studies of this dissertation, may
be one reason why international students from all non-Western European country groups
perceived high psychological costs in Germany over the course of their studies.

In that vein, a moderation of cost values with academic self-efficacy could be
possible, too. Therefore, in the RI-CLPM (Study 4) for dropout-intention within-within
interaction of academic self-efficacy and cost values on dropout-intention (analogue to
findings of Schnettler et al., 2020) from one measurement occasion on the next were tested
stepwise with the script by Speyer et al. (2023) but non yield significance. In future research,
an additional analysis with study-related language skills, as an expectancy component, and

cost value might be fruitful to shed light on inter-and intra-individual associations about this.

5.2.6 Are STEM students disadvantaged?

Beyond the challenges in cultural differences, the higher education system in
Germany might be perceived stressful for international students, as Study 3 indicated. At the
beginning of their studies, STEM students showed higher levels of psychological costs than
students in other subjects, which tend to rise over the study course. This may be due to
differences in curricula and lecture styles (Clark & Lovric, 2009). It places significant
emphasis on fostering independence and self-directed learning in STEM subjects. This STEM
specific didactic could stand in contrast to the country’s prior educational model, which relied
on structured, guided learning environments. The transition to this new system encounters
some challenges, particularly for students who face language or cultural barriers that hinder
their ability to seek assistance from peers or instructors (e.g., Bethel et al, 2020; Jindal-Snape

& Ingram, 2013). This might be one reason for the LGCM results, that international students
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in STEM subjects also showed less increase in study related language skills than their

counterparts in other subjects, probably due to reduced verbal language usage in STEM

fields, which mostly focused on technical jargon. Lower levels of academic self-efficacy in

STEM subjects were observed in Study 2 and 3. In Study 3, this was qualified by an

interaction effect. l.e., female students in STEM subjects demonstrated a more positive

development than male students, which was already mentioned in the intersectionality section

(5.2.4). The high failure rate in exams with more than 60% (Federal Statistical Office, 2025)

indicates a highly competitive environment in STEM subjects, which is partly the result of a

high number of exams. Consequently, adapting to different higher education cultures

necessitates time and effort, and even perseverance to successfully complete all required
seminars and tests per semester (Apolinarski & Poskowsky, 2013; Pineda, 2018). Students

who choose a STEM degree program in a foreign country despite several barriers, e.g.,

financial constraints, obtaining visa permissions (Morris-Lange, 2017) and negotiating

parental and peer reservations, and cultural (gender-)norms (e.g., Froehlich et al., 2022),

could be a selective sample regarding favorable motivational patterns and high intentions to

persist.

5.2.7 Overview: Who is disadvantaged?

To sum up, the pattern of results identified some groups who were disadvantaged in
the sample of this dissertation and who need tailored support throughout their studies in
relation to the research aims of this dissertation (Studies 1-4):

- International STEM students with negative levels of academic self-efficacy (Study 2 and
3), and lower development of study-related language skills (Study 3), and higher
psychological cost (Study 3). The effect of academic self-efficacy was qualified by
gender, i.e., female students in STEM subjects showed a more positive development than

male students.
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First-generation students because of positive relations for continuous-generation students
with sense of university belonging, academic self-efficacy (Study 1— 3) and with
intersectional perspective, higher dropout-intention for female first-generation students in
the STEM sample (Study 4).

International students coming from outside of Western Europe indicated higher
psychological costs and lower study related language skills (Study 2, 3), where the
absence of significant slope effects implied that these levels might remain stable over
time. In Study 3, the effects among cost values were qualified by interactions with gender
except for students from North America and Sub-Saharan Africa. However, the RI-
CLPMs (Study 4), solely confirmed the lower study related language skills for
international STEM students.

Moreover, international students from Central and South-Eastern Europe, North America,
Latin America, North Africa and Middle East, Sub-Saharan Africa and Asia-Pacific
showed some tendency regarding their disadvantages among belonging, expectancies and

values (see Study 1-4).

Further, the intersectional results revealed disadvantages for female students from some

country groups:

Central and South-Eastern Europe with a lower sense of university belonging (Study 1),
lower levels of intrinsic motivation and study satisfaction (Study 4)

Latin America, who showed significantly higher dropout intentions (Study 4)

Asia-Pacific with a lower sense of university belonging (Study 1), lower intrinsic values,
lower levels of study satisfaction and higher dropout-intention (Study 4)

North Africa and Middle East showed a lower sense of university belonging (Study 1) and

significantly lower levels of study satisfaction (Study 4).
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Thus, it was not a general concern for all women in STEM. However, international
(female) STEM students over the study course, first-generation international students, in
particular, female first-generation students, and all international students from countries
outside Western Europe, in some instances especially female students from some country
groups, need tailored support.

5.3 General limitations

The present thesis provides numerous notable findings regarding theoretical and
empirical matters of research on international bachelor students’ study success in Germany
and its psychological predictors. My dissertation is one of the first examining intersectional
perspectives on international students’ study success and its predictors, the longitudinal
perspective on the international students’ expectancies and values and the intra- and inter-
individual dynamics regarding subjective study success factors. Further, the large and
heterogeneous sample enabled me to compare those contingencies for STEM and non-STEM
international students. However, certain limitations must be acknowledged.

First, some limitations associated with the examined sample of international bachelor
students in Germany need to be considered. A comparison of this study’s sample with the
broader international student population in other nations could reveal disparities in
demographic and cultural characteristics. This limitation also includes existing differences in
higher education systems, including the varying costs of education and cultural
dissimilarities. Consequently, the external validity of the dissertations’ findings may be
limited to other student populations, such as domestic students or international students in
other countries than Germany. Furthermore, as the present dissertation focused exclusively
on degree-seeking students in Germany, its findings may not be directly applicable to credit-
seeking international students (e.g., Erasmus students) who reside in the country for a shorter

duration. Against that background, their sense of university belonging, their study-related
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expectations and value beliefs as well as their study success factors might be influenced and
differ by environmental factors, including study conditions, may varying potentially offering
students different opportunities and challenges. Consequently, it is recommended that the
generalizability of the findings to other samples be considered with caution.

The current study sample of this dissertation was constrained to bachelor students, as
master students may potentially experience distinct and more heterogeneous (study)
experiences, e.g., in terms of expectancies and value beliefs, depending on previous
experiences in STEM or other study fields in Germany or abroad. This may lead to different
patterns and dynamics between study motivation and study success over the study course.
Consequently, to examine these differences and to ascertain the generalizability of the current
findings, it necessitates further research.

It is imperative to acknowledge that the current dissertation has been constrained in its
exploration of students’ demographic characteristics, particularly with respect to the
intersectional interplay that is characteristic of the STEM higher education context. Previous
research in this area has identified a range of possible dimensions of disadvantage. For
instance, we may have omitted dimensions of inequality that have not yet been investigated
from an intersectional perspective, such as physical or mental disability or learning
difficulties (e.g., RuBmann et al., 2024). Moreover, in the sense of intersectionality, it would
be fruitful to explore further potential disadvantages besides the already investigated ones, for
example, first-generation students and similarities from different cultural backgrounds, or
being in a perceived minority due to religion, some officially mentioned grants, sexual
orientation, due to disabilities (visually remarkably or not), or additional individual or
cultural characteristics.

Furthermore, the distribution of the country groups exhibited a small number of cases

across a select number of investigated country groups. Consequently, it is possible that
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certain effects may remain unidentified within these groups. Hence, the operationalization of
the concept of cultural background is, to a certain degree, lacking in precision. Due to the
categorization into country groups defined by the DAAD (DAAD & DZHW, 2019),
differences between countries within country groups were not examined here, as some
countries had small numbers of cases resulting in small intraclass correlations (ICCs). It is
crucial to acknowledge the presence of cultural heterogeneity within these country groups
(and potentially even among the individual countries themselves). To illustrate this point,
consider the category of Sub-Saharan Africa, where students from a magnitude of various
cultural strains were matched, or in a similar vein, in the region of Asia-Pacific. These
countries might exhibit substantial cultural differences, not only in their lived culture but also
in their higher education systems and culture practices in higher education institutions. Future
research could concentrate on investigating the relevance of these effects and the specific
groups for whom they are important.

It was also noted that the use of some measurement instruments needs to be
accompanied by certain limitations. First, using self-report measures might imply some bias
due to socially desirable responding as evidenced by research conducted by Holtrop et al.
(2021) and Mummendey (1981). Second, some constructs were assessed with a single item or
some subscales, particularly those pertaining to value beliefs, were measured using solely two
items, which may have restricted their content validity. While this is a prevalent methodology
in large-scale panel studies, future research may benefit from utilizing more comprehensive
measurement instruments for the investigated constructs. Moreover, the usage of a new, more
comprehensive study satisfaction scale (Kegel, Bohndick, et al., 2025), as well as the
introduction of an instrument to measure active verbal language skills would be advantageous
(Wisniewski et al., 2022). These should carefully address the specific needs of international

students in a culturally sensitive way, to promote equal opportunities and a possible stay in
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Germany, especially to cover the demand for skilled workers in STEM (e.g. Hoffmeyer-
Zlotnik & Grote, 2019).

Further, the operationalization by the HEEQ (Federal Statistical Office, 2020) as an
indicator of students’ cultural background is somewhat imprecise. It is possible that students
obtaining their HEEQ in one country may be born in a different national context and yet feel
a sense of belonging to a different cultural group.

Overall, it is relevant to reflect for whom those subscales were conceived and who
examined the items. Currently, 86% of the psychological studies were from WEIRD
perspectives (WEIRD signifies “Western, well educated, industrialized, rich and democratic
countries”; Henrich et al., 2016; Landmann et al., 2023, 2024). Therefore, it is questionable
to what extent the perspective of non-WEIRD individuals is adequately represented and if the
constructs themselves have the same connotations for non-WEIRD people. Their perceptions
and interpretations of significance from the perspective of someone from a non-WEIRD
culture should be recognized. Thus, scales, which include non-WEIRD perspectives would be
beneficial (Henrich et al., 2016), in particular, with regard to the diverse cultural backgrounds
of international students in future research.

Furthermore, the studies of this dissertation differ from previous longitudinal studies
on the (S)EVT constructs, which focused on shorter measurement intervals and were not
designed to examine within-change and interrelationships (Benden & Lauermann, 2023;
Schnettler et al., 2020). The study design of the International Student Survey investigated the
students over longer periods (one semester each), using longer measurement times of six
months. So, this design does not provide insight into motivation over the semester or in
response to specific life events during the study. Thus, frequent assessments would be
valuable for future research. Integrating tech devices like smartphone applications could get

flexible answers to questions in students’ day-to-day lives and could capture short-term
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motivation changes and their connection to specific personal and situational characteristics
during the semester, like critical life events. Therefore, e.g., experience sampling methods
(ESM) might be beneficial, offering insights into the semester challenges (Dormann &
Griffin, 2015; Kegel, Wloch, et al., 2025). With regard to the few within-effects of Study 4,
and discussions among the perfect time-intervals for investigating motivational changes of
international students, it could be beneficial to additionally include measurements of the
temporal motivation theory in future investigations to enhance the self-reported data with log-
file data of e.g., e-learning systems, to gain objective data (Janson et al., 2024). Currently this
method is widely used to identify why students do not engage, to depict the delay between
deadline distance to procrastination but could also offer information if the EVT components
might be predicted by the student’s actual behavior. To sum up, a mixed-method design with
self-reported data in different instances of measurement duration intervals, daily data
assessment and the use of objective data, like log-file data or data of the students’ grades
would enhance the current research. Also, a further measurement occasion before the
international students move abroad to investigate the predictors of their decision to study (in
STEM) in Germany despite various obstacles including potential prejudices, (gender)
stereotypes, financial challenges, visa constraints, university requirements and restrictions,
and cultural differences might shed light on the selection processes of studying abroad and
the status quo of belongingness and motivation before the stay abroad (Froehlich et al., 2022;
Jiang et al., 2020; Poort et al., 2022; Wigfield & Eccles, 2000; Wille et al., 2020).

This thesis focused on the developmental effects on subjective indicators of study
success, i.e., students’ dropout-intention and study satisfaction, evidence for objective
measures was not provided. Future research considering contingencies between within-person
changes in motivational components and objective indicators of success such as indicators of

achievement, like grades (e.g., Eccles & Wigfield, 2024), course credit points or factual drop-
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out information by the university counselling service as an objective instrument might
provide additional insights.

In Study 1 or 2 multi-level analyses were not performed, because the ICCs (clustering
by subject areas) showed little variance between countries, yet all ICCs were lower than < .01
which suggests that the independence of observations can be assumed.

Already, many researchers perform RI-CLPM analyses, yet a guideline for alpha error
correction is pending. Therefore, in Study 4, we controlled the false discovery rate (q < .05),
using the Benjamini-Hochberg correction (Benjamini & Hochberg, 1995) to take into account
that the RI-CLPM with the predictors and their intersections offer largest number of
statistical comparisons. The decision to apply the correction in Study 4, but not in Study 1-3,
reflects differences in analytical complexity and the number of tested paths. Particularly, this
was necessary due to the model’s higher complexity, including a relatively large number of
estimated paths and comparisons. In such cases, the likelihood of false positives increases
substantially, warranting statistical correction to ensure the robustness of inferences.
Contrary, Study 1-3 tested fewer paths and comparisons and were nested within the
measurement occasions, so the risk of false positives was less pronounced. Therefore,
uncorrected p-values were described in Study 1-3 whereas the corrected ones were presented
in Study 4, but the uncorrected were interpreted, while still interpreting results in light of
potential false-positive risks and others might use another way to handle these contingencies.
It would be appreciated if the scientific community could comment on this. Currently, there
was no established procedure for reliably estimating the power of Study 3’s latent growth
curve models, but due to the sample size and the nested structure, there was no advice for
overpowered models, as well as the fit indices implied good to excellent fits even after the

addition of the interaction terms in the sense of intersectionality.
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5.4 Practical Implications

The results of this thesis provide valuable insights into the implementation of tailored
interventions, which were mentioned in this section, for diverse groups of international
(STEM) students in Germany. As previously stated (section 5.2.7), women in STEM fields
were not disadvantaged generally. The results point to specific needs of international (female)
STEM students, first-generation international students, particularly female first-generation
students, and international students from countries outside Western Europe. In certain
instances, the need for support is particularly pronounced for female students from specific
country groups. Most results that have been reported in this dissertation indicate small effect
sizes. Though, these effects might have major impact on students’ academic and future
careers and were essential for the individual. Consequently, it is relevant to consider practical
implications.

The mentioned impact on study-related language skills among international STEM
students could be mitigated by increasing the use of active verbal language. This approach
could enhance the sense of belonging among international students, thereby encouraging
them to remain in the country. Furthermore, this strategy might address the demand for
skilled workers in STEM (Hoffmeyer-Zlotnik & Grote, 2019). To this end, the
implementation of targeted support interventions is required, such as some curricular
anchored language courses, additionally to the B2 to C1 level certificates of the study
language, which need to be achieved at the beginning of the study course. Topics might be
subject related language courses, language related peer programs, etc. These interventions
should carefully and culturally sensitively respond to the specific requirements of students
from different cultural backgrounds to promote equal opportunities, particularly about the
transition to the German labor market. Improved language skills have been demonstrated to

facilitate the establishment of contact with (host country) faculty members, thereby fostering
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a sense of belonging (Thies & Falk, 2023) and providing access to role models (Bandura,
1997). This, in turn, has been shown to enhance role-model learning, leading to an increased
ability to comprehend social support offers and to facilitate mastery experiences (Bandura,
1997). Consequently, enhanced study-related language skills could also lead to elevated
academic self-efficacy among international students, diminished perceived psychological
costs, and a stronger sense of belonging within the campus community (Limeri et al., 2024;
Thies & Falk, 2023).

The findings on acculturation orientations in the cross-sectional studies in this thesis
suggest that it would be advantageous for the adaptation process to support international
students’ host-culture orientation. Promoting contact to peers or fellows of the host-country
may help in this regard (Serrano-Sanchez et al., 2021). Moreover, perceiving international
contacts, not only to people of the host country, support the personality development of
international students (Zimmermann et al., 2021b). Interventions to promote host-culture
orientation may support international students’ sense of university belonging and may lead to
higher levels attainment, intrinsic and utility value. Examples of such initiatives include study
buddy programs, which offer support of experienced (domestic) students from higher
semesters who provide assistance for international first-year students in navigating potential
day-to-day challenges at the university. These programs also encompass academic support,
where discussions are facilitated to help international students become familiar with student
life in the host country. Whilst many universities have already established such programs,
their specific effectiveness on international students’ host-culture orientation and for further
educational outcomes requires further evaluation.

Particularly, there is a need to support interventions that aim to reduce the dropout-
intention among (female) first-generation international STEM students. These interventions

should be promoted in a manner that is sensitive to the potential feelings of discrimination or
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stigmatization that these students may experience (e.g., by avoiding questions such as “Are
you the first in your family to attend academia?”). In this regard, it would be advantageous to
extend the scope of existing support programs for domestic students, tailoring them to the
needs of international students. This approach could simultaneously facilitate engagement
with the host culture and provide opportunities for the practice of the host language. A
notable example of such an initiative is the Peer-First program at the FernUniversitét in
Hagen (2025). As part of this peer mentoring, students will work together in small groups and
support each other on a variety of topics, ranging from organizational and content-related
questions about study courses to personal challenges. That groups should provide a safe space
for open dialogs, sharing of experiences, broadening perspectives and developing solutions
(FernUniversitat in Hagen, 2025). The significant relations between parental academic
background and the psychological predictors of/and study success in this dissertation suggest
that first-generation international (STEM) students may particularly benefit from
interventions to increase their sense of university belonging, academic self-efficacy and
reduce the dropout-intentions for female first-generation students. In the US, several studies
have corroborated the effectiveness of such interventions for first-year college students
(Murphy et al., 2020; PERTS, 2025; Walton & Cohen, 2011; Walton et al., 2023). For
example, the key studies by the College Transition Collaborative focused on racial-ethnic
minority and first-generation students revealed an overall treatment effect of their 30 minutes
belonging online-interventions (Walton et al., 2023). Here, participants received personalized
reports from older students who described experiencing a sense of alienation during the initial
weeks at college but indicated a decrease in these feelings over time. An analogous
intervention by Marksteiner et al. (2019) based on a sample of first-semester bachelor’s
students in Germany within a one-to-one laboratory context, where first-generation students

in the intervention groups exhibited a considerably elevated sense of belonging at the
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commencement of the second semester when compared to students in the control group.
Accordingly, analogous interventions for (international) first-generation students were
required, particularly incorporating adapted role models that align with their cultural
backgrounds and affirm their migratory and academic experiences, to thereby foster their
academic self-efficacy. The dissertations’ results implied that interventions promoting
academic self-efficacy should particularly encourage international first-generation students,
the adaptation of teaching methods and study environments to enhance academic self-
efficacy, mostly during the initial stages of STEM degree programs and among first-
generation students, has the potential to yield favorable outcomes (Bandura, 1997;
Linnenbrink & Pintrich, 2002). Thus, the relationship of mentee and mentor is crucial,
because positively perceived mentoring was relevant for scientific self-efficacy, value beliefs
and career intentions for undergraduate STEM students (Limeri et al., 2024). As the PERTS
(Project for Education Research That Scales 2025) online intervention is freely available for
universities in the US, a similar validated German version would be beneficial, to promote
the international STEM students’ study success.

The findings of my dissertation implied that demands consideration is the pervasive
psychological costs experienced by students, particularly those coming from countries
outside Western Europe, and, particularly by female students in some country-groups.
Consequently, interventions designed to mitigate the study-related psychological costs of
international students should be integrated into university counselling services. To assist them
in overcoming the challenges they might encounter due to increased cultural distance. The
integration of cost interventions that apply student statements to show students that their
struggles during university entry are a common experience shared by many others has

provided some initial examples of cost interventions (Rosenzweig et al., 2022), but the results
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were heterogeneous and the transferability to international students in the Germany merits
further exploration.

A promising and at the same time parsimonious version of such above-mentioned
interventions, like mentoring programs, workshops, peer-tandems, seminar and group
intervention, would be programs that simultaneously promote host-culture orientation, host
language skills and contact with fellow students of the host-country, thus combining all the
factors that promote study success, sense of belonging and expectancies and favorable pattern
of value beliefs.

The student counselling service needs to address the potential support requirements,
particularly in relation to perceived discrimination, in a culture sensitive manner. These
issues should also be mentioned in (STEM) lectures. In this respect, higher education
institutions have the potential to deliver workshops aimed at familiarizing STEM professors
or lecturers with culturally sensitive ways of dealing with such issues. Thus, Benuto et al.
(2018) state that the many and complex aspects of culture, along with the number of variables
considered cultural (e.g., immigration status, language, acculturation) combined to further
complexify the process of creating evidence-based training guidelines and require a review of
cultural competency training methods that integrate psychological science (for further
examples, see e.g., Degens et al., 2016; Saiki et al., 2017).

Nevertheless, the few cross-lagged effects that point to further challenges at the
study’s conclusion should not be neglected either, despite lacking a consistent pattern. Thus,
the within-time effects in Study 4 suggest that intra-individual changes in motivation seem
important for study success towards the end of a study program. This stage may merit
scrutiny. Problems with finalizing written exams, finding a job and residence permit worries
could increase stress and susceptibility to motivation influences (Apolinarski & Poskowsky,

2013; Pineda, 2018; Stemmer, 2014) and need further research, perhaps with a lens on the
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various stages of concluding the degree program. These difficulties may encompass a range
of concerns, including apprehensions regarding future career prospects and the inherent
uncertainty surrounding the thesis process. In such circumstances, the student counselling
service could offer special preparatory courses for writing the thesis and, if necessary,
provide special language support for international students.

5.5 Future research

In this section, some detailed information on potential aims on future research beyond
the findings of this dissertation were described. Firstly, the steps that are near to the results of
the dissertation. Subsequently, the concepts presented are of a hypothetical nature.

Against the theoretical framework of this dissertation, the next step into future
research with the International Student Survey would be among the changes and the inter-
and intra-individual differences of sense of university belonging, with dropout-intention,
study satisfaction and subjective well-being, sociodemographic characteristics, cultural
attitudes and an individual characteristic like the big five by using a RI-CLPM from an
intersectional perspective. Thus, three of the big five personality dimensions, in particular,
agreeableness, extraversion and neuroticism, predicted academic and social integration of
international students in Germany (Yildirim et al., 2022). The big five, i.e., emotional
stability, were positive related to psychological adaptation for pupils abroad, agreeableness
and extraversion were positive related to host-cultural behavior, what underline the relevance
of the big five for sojourners (Serrano-Sanchez et al., 2022). Moreover, Bohndick et al.
(2025) demonstrated that all facets of the big five, which could be allocated as individual
characteristics in the SeSaBa model, exhibited by the students showed a significant relation to
sense of belonging. Furthermore, their results demonstrated a positive relation between
classmates’ openness and agreeableness with sense of belonging (Bohndick et al., 2025).

Regarding the relation of sense of university belonging on well-being, results on international
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students in Germany in the dissertations sample revealed, that high levels of sense of
belonging was beneficial for the adaptation process of international students in Germany,
because sense of university belonging was positively associated with higher levels of well-
being, higher student satisfaction and negatively with dropout-intentions (Yildirim et al.,
2021). About multiplicative disadvantages by sociodemographic characteristics in the
SeSaBa model, for example, Ruedas-Gracia et al. (2023) showed that in education, changes
in school belonging varied by gender identity, but this available evidence does not report
differences based on racial identity or socioeconomic status. To understand how diverse
groups function regarding low school belonging among students who identify as minoritized
racially and socioeconomically, they analyzed via growth curve modelling the changes in
university belonging among individuals. Their results indicated that the belonging levels
remained stable across time for the whole sample, but analyses revealed racial, gender, and
income-based differences, with students of color (vs. white students), female students (vs.
male students), and low-income students (vs. non-low-income students) reporting lower
belonging levels over time. Longitudinal and intersectional analyses revealed previously
overlooked nuances in group differences in university belonging (Ruedas-Gracia et al., 2023).
The intersectional analyses illustrate the relevance of avoiding overlooking important
differences in heterogeneous groups (e.g., gender, race) at intersections of identities and
should include students’ intersectional identities and experiences, rather than focusing solely
on a single identity by Ruedas-Gracia et al. (2023). Additionally, results by Zimmermann and
Serrano-Sanchez (2023) revealed no significant changes in the mean level of subjective well-
being over the course of the study using discontinuous latent growth curve models.
Nevertheless, differences in the development of subjective well-being by, e.g., gender and
regions of origin among others, yield significance. Thus, analysis on well-being including the

sociodemographic predictors with a lens of intersectionality might be fruitful.
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As part of cultural, academic and social integration as well as individual
characteristics in the SeSaBa model of study success, the impact of future skills on the study
success of international students in different subject groups could be assessed. These could
offer a further resource to buffer the international students’ demands. Future skills were
commonly understood as future-relevant skills, which are intended to ensure individual and
collective ability to act in the context of social and technological innovations and the related
changes in society and its subsystems and thus may be also advantageous for the
development of subjective study success (Garcia-Pérez et al., 2021; Huffman & Huffman,
2012; OECD, 2025). Davies et al. (2011) for example, defined ten skills, which were
pronounced as beneficial for future workforces: 1. sense-making, 2. social intelligence, 3.
novel and adaptable thinking, 4. cross-cultural competency, 5. computational thinking, 6.
new-media literacy, 7. transdisciplinary, 8. design mindset, 9. cognitive load management,
and 10. virtual collaboration.

It might be beneficial to include items about personality, as individual characteristics
in the SeSaBa model, such as the Big Five, as well as preferences and acculturation
orientation items as personal attitudes, in order to implement not only sociodemographic
characteristics, but also information on personal characteristics and culture-related attitudes.
In that way, the influence of the big five, preferences and acculturation orientations on
academic and social integration, psychological adaptation by staying/studying abroad, host-
cultural behavior and sense of belonging could be ascertained to prove the transferability of
the evidence to international STEM students and how they influence the motivational
development (e.g., Bohndick et al., 2025; Serrano-Sanchez et al., 2022; Yildirim et al., 2022;
Zimmermann et al., 2021b). Further, an inclusion of constructs like perceived instructors’
mindsets (fixed vs. growth mindset) and belonging uncertainty by using the intersectional

perspective might be interesting to prove the replicability of the results with non- and
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immigrant STEM students with effect by perceived mindsets and gender but only slight
tendencies to intersectional effects to the sample of international students (e.g., Héhne et al.,
2024).

Regarding the sense of belonging results of Study 1, future research needs to shed
light on the differences between sense of university belonging vs. belonging to a special
(STEM) class or course. The research is quite heterogenous and uses belonging to university,
to subject group or faculty, or a specific course synonymous but the effects are indeed
different. For example, the results of Kreutzmann et al. (2018) showed, that an intervention of
dancing fosters a sense of belonging in the dancing class, as evidenced by the findings of one
class that underwent a dancing intervention, and as a result felt a stronger sense of belonging
to the dance section and their class, rather than to the school as a whole, which may explain
why only a few small differences were found between STEM and non-STEM students, in
contrast to typical STEM findings, possibly the other studies focused more on the belonging
to the concrete STEM course. Consequently, the investigation of class or course affiliation,
along with university affiliation, which is particularly salient for international students, holds
considerable promise for future research endeavors.

In the context of intersectionality, Morgenroth and Ryan (2018) postulated the need to
explore what further factors might influence this phenomenon and how gender (a time-
constant individual characteristic in the SeSaBa model) as a dependent variable might be
assessed more fluidly, in order to define gender through the lens of social identity theory by
Tajfel and Turner (1979), and to investigate how gender is constructed through speech and
behavior. The act of merely marking or designating an individual as male or female would
not constitute gender performance but should include time-varying component of gender self-
determination; rather, gender should be characterized as a form of expression by using novel

pronouns such as “ze” in the place of “they” or in German “xier” or “sier”, and that research
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does not use the term “others” to categorize it, because it marginalizes respectively excludes
them (Klieber, 2025; Morgenroth & Ryan, 2018).

A literature review on queer students in international higher education (Campbell et
al., 2024) reported that some of them perceive studying abroad as an opportunity for personal
growth and a more accepting and safer environment. But they must neglect not only
boundaries in English-speaking classrooms, on campus, and with their families as they
navigate expectations and shift between different identities. Moreover, queer international
students often find themselves solely identified as international students at universities, with
their sexual orientations and other identities unrecognized. Sometimes LGBTQIA+ students
from international backgrounds are marginalized in academic studies and programs, leading
to a sense of not belonging to any specific group and facing potential double marginalization
in higher education. Against this background, investigating sexual orientation and further
potential disadvantages like a perceived minority due to religion, or due to disabilities
(visually remarkably or not, e.g., Rumann et al., 2024).

Research on the acculturation orientations as a time-varying cultural characteristic in
the SeSaBa model should focus on cultural differences in the expectations of the international
students regarding cultural differences between the home and the host-country and in
differences in the educational systems between the country groups (e.g., Rienties &
Ramanau, 2024) on the one hand. On the other hand, majority—minority acculturation
preferences concordance analog to the Interactive Acculturation Model (1AM, Bourhis et al.,
1997) among the international students and if discrepancies in that vein might influence the
effects could also influence these relationships as a contextual factor and expand future
research. Against this background, Matera et al. (2015) investigated how majority—minority
acculturation, concordance, and immigrants’ generational status affect Italians’ attitudes

toward Albanian immigrants using an experimental design, by observing the role of
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perceived threat and meta-stereotypes on those relations. The categorization was based on
different culture maintenance levels and intercultural contact concordance. Matera et al.
(2015) showed that majority members’ attitudes were influenced by differences in contact,
mediated by perceived threat and meta-stereotypes. Further an interaction of culture
maintenance concordance with immigrants’ generational status on attitudes yielded
significance. Therefore, in future research it is relevant to investigate dynamic and reciprocal
relationships between majority and immigrant acculturation preferences, validating that the
most positive attitudes emerged when immigrants were perceived to adopt the same strategy
as the majority, particularly concerning intergroup contact. Thus, including perceived cultural
differences and the majority—minority acculturation dimension (Bourhis et al., 1997) beyond
acculturation orientations will offer theoretical insights into potential influences of the
psychological predictors of international (STEM) students study success. Hence, regarding
acculturation orientations, it would also be interesting to include some time-varying factors in
the analyses and if these attitude changes during the study course due to acculturation
processes or due to changes in perceived stereotypes or discrimination.

Longitudinal relations between mental health and higher education should be
investigated, because mainly cross-sectional research indicated that mental health affects
educational achievement and is affected by educational experiences in dynamic contexts. To
adjust for longitudinal, multidimensional and multicausal perspectives, theories like Study
Demands-Resources Model (e.g., Bakker & Mostert, 2024), need-to-belong-theory
(Baumeister & Leary, 1995) or SDT (Ryan & Deci, 2000) offer beneficial frameworks. The
predictive role of mental health on academic experiences could be considered in relation to
outcomes of study or career decisions and study success.

Mainly, the SEVT research focused on the beliefs that predict decisions rather than on

how students think about these beliefs intentionally during the decision-making process of
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choosing STEM (Rosenzweig & Zhang, 2024), whereas the educational psychology research
rarely concentrated on career beliefs but focused on more general beliefs about one’s field of
study. Further research should address this gap by investigating if the theoretical framework
that synthesizes insights from multiple disciplines, thereby offering novel insights into an
important, yet under-researched component of career decision-making, like the model for the
study of other types of academic decisions with motivational precision by Rosenzweig et al.
(2025), as well as subject choices and attitudes towards STEM of the family, seem
transferable, especially to international students’ motivational components and beliefs. Those
findings would contribute to the theory on the relations between motivational beliefs and
career outcomes by shedding light on how students consciously convert motivational
perceptions into career choices. Implementing supportive structures to foster the stay-
intentions of international students due to their career choices and expectations would be

valuable.

5.6 Conclusion

My dissertation underlines the relevance of sense of university belonging and
expectancies and values for the study success of international (STEM) students in Germany
and the need of detailed investigations of influences by sociodemographic characteristics.
The benefits of the large and heterogeneous sample of international students enhanced me to
ascertain if these relations differ between STEM and non-STEM subjects. The findings of my
dissertation contribute to a better theoretical understanding of the population of international
students and their study success in Germany. Due to the perspective of intersectionality, some
disadvantaged groups within the international student body could be identified.

The results of this thesis showed that the EVT components and sense of university
belonging do not differ generally between STEM and non-STEM students. Only a few

differences between STEM and non-STEM students for academic self-efficacy and in the



INTERNATIONAL STUDENTS IN GERMANY 87

longitudinal results as well for study-related language skills, and cost value indicate the
relevance of additional analyses of the development over the study course to gain complete
insight. The study success of international STEM students was significantly influenced by the
EVT components over the study course. It was encouraging to note that among sense of
university belonging, and EVT components female international STEM students were not
disadvantaged in general. The findings depict the central impact of parental academic
background (lower sense of university belonging and lower academic self-efficacy among
first-generation students) in the international bachelor students first semester in Germany and
over the study course until the fifth measurement occasion (LGCM). Those results were
partly qualified by interactions with gender (highest dropout-intentions in the time-stable
parts of the RI-CLPM among female first-generation STEM students). Against this
background, tailored support and counselling for international first-generation students are
necessary, potentially by an expansion of existing interventions.

At the start of the stay abroad, cultural differences were remarkably evident in the
overall high psychological costs for all international students except the ones from Western
Europe. These effects were inappropriately not decreasing over the time, particularly, for
female international bachelor students from that country groups. Further disadvantages for
(female) students from some country groups for study-related language skills, sense of
university belonging, the SEVT components, dropout-intentions, and study satisfaction were
identified. Without the intersectional approach, my research would have missed those
intersectional results. Even if these effects seem small, for the individual, the demands,
uncertainty, feelings of discrimination and do not fit in, are real and need our focus. Thus,
there is a considerable need for intervention, but to date only a few (scientifically)
substantiated measures have been implemented. As the cross-sectional results about

acculturation orientations indicated, host-culture orientation was positively related to the
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sense of university belonging, attainment, intrinsic and utility values. Fostering contact with
the host countries’ peers would be beneficial to promote host-culture orientation and would
offer a resource to increase the international students’ language skills and thus hopefully
decrease psychological costs.

The present dissertation indicates that the ‘typical international student’ is not real;
rather, it suggests that international students can be considered a multidimensionally
demographically diverse and heterogeneous group. It is imperative, therefore, that an
intersectional approach be given greater consideration in order to take this heterogeneity into

account.
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Abstract

Previous studies suggested that associations between sociodemographic character-
istics and university belonging varied between subject groups. In particular, female
(first-generation) students in STEM subjects were assumed to experience a “chilly
climate” that was reflected in their lower levels of university belonging. But less
is known about the demographic and psychological prerequisites of the university
belonging of international students. In this cross-sectional study we investigated how
gender, parental academic background, students’ cultural background (i.e., region
of origin) and their cultural resources (i.e., study-related language skills and accul-
turation orientations) as well as their intersectional interplay related to the university
belonging of international STEM students in Germany and compared the results to a
sample of international non-STEM students. Stepwise multi-group regression analy-
ses with cross-sectional data of N=1,590 degree-seeking international bachelor stu-
dents (n grpv =882, 1 pon.sTem=708) at the end of their first semester in Germany
did not reveal substantial differences in the level and predictors of university belong-
ing between STEM and non-STEM international students. In both subject groups,
there was no main effect of gender but some significant interactions between gen-
der and cultural background (i.e., region of origin). First-generation students showed
lower levels of university belonging than continuous-generation students. Higher
levels of study-related language skills and host-culture orientation were consistently
related to higher levels of university belonging but none of these variables interacted
with gender. The results corroborate the need for further (intersectional) research to
adequately capture the heterogeneity amongst international STEM students. Theo-
retical and practical implications for the implementation of tailored belonging inter-
ventions are discussed.
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1 Introductions

International students, i.e., foreign students who obtained their university
entrance qualification abroad are an important group at universities in many coun-
tries. For example, in 2020, approximately 4.4 million international students were
enrolled in the OECD which represents about 7% of the higher education students
in these states (OECD, 2022). Nearly 22% of them studied in the United States,
13% in the UK, 10% in Australia and about 8% (i.e., 369,000) were enrolled at
German universities (OECD, 2022). That is, Germany is the fourth largest receiv-
ing country of international students in the OECD. Nearly 53% of international
students in Germany are enrolled in a STEM-program (DAAD & DZHW, 2023).
Therefore, international students could help to mitigate the shortage of skilled
employees in Germany (Hoffmeyer-Zlotnik & Grote, 2019), especially in the
STEM domain. Yet, unfortunately, current estimations suggest very high dropout
rates among international students in the bachelor’s programs at German univer-
sities compared to domestic students (41% versus 28%, Heublein et al., 2022).
Against this background, gaining a better understanding of psychological condi-
tions that contribute to the academic success of international STEM students are
of core scientific and societal interest.

The sense of university belonging reflects students’ relatedness to the campus
community and their higher education institution (Locks et al., 2008) and is one
of the most cited predictors for processes of successful academical and psycho-
logical adaption to the university environment and a successful completion of a
degree program (Hausmann et al., 2007; Osterman, 2000). Further, in a study on
doctoral students, a lack of university belonging was a risk factor for the imposter
syndrome which in turn affected depression, stress, and illness symptoms (Sverd-
lik et al., 2020). A study from the US revealed that university belonging was par-
ticularly relevant for the academic success and intercultural adaptation of inter-
national students as compared to domestic students (Glass & Westmont, 2014).
Moreover, LaCosse et al. (2020) showed that US STEM students who spoke Eng-
lish as a second language (in comparison to native speakers) particularly ben-
efitted from a belonging intervention with regard to several academic outcomes.
Hence, in view of these findings, high levels of university belonging can be
assumed to be a crucial condition of academic success amongst international stu-
dents (Thies & Falk, 2023; Yildirim et al., 2021).

The relevance of university belonging for student adaptation is further sup-
ported by different theoretical approaches. Baumeister and Leary (1995) defined
belongingness in their Need to Belong-Theory as a fundamental human need to
have enduring, positive, and meaningful interpersonal relationships (p. 499).
Similarly, the Self-Determination-Theory (SDT, Ryan & Deci, 2000) posits social
relatedness as one of three basic needs—next to autonomy and competence—
that have to be satisfied in order to experience well-being, personal growth, and
intrinsic motivation as key conditions for academic success.

However, previous research suggested that students who belong to a minor-
ity in their study program may not feel that they belong to their subject group or
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university. Although being an international student may imply a minority status
in itself, further demographic characteristics, such as gender, parental academic
background as well as cultural background (i.e., region of origin) and cultural
resources (i.e., study-related language skills and acculturation orientations) may
account for differences in the experience of belonging within the international
student body. In particular, many studies proclaimed that—as a consequence of
gender-stereotypes that declare STEM subjects as being a male domain—there
was a “chilly climate” for women in STEM subjects which implied that they
experienced lower belonging to their STEM subject than their male fellows
(Flam, 1991; Good et al., 2012; Walton et al., 2015). Conversely, potential conse-
quences of STEM-related gender stereotypes on female students’ sense of belong-
ing to their university have not thoroughly been researched which—in view of its
outlined importance for academic success and well-being, and regarding interna-
tional students—represents a valuable addition to the literature.

Hence, although being a female international STEM student already implies a
minority status, further demographic characteristics, such as parental academic
background and cultural background or cultural resources may also affect the experi-
ence of belonging and interact with gender differences (Cortina et al., 2017; Harack-
iewicz et al., 2016a). Yet, the intersectional perspective posits that different dimen-
sions can be the base for (self-)categorizations as a minority member and that the
effects of these dimensions interact, not just add up (Cole, 2009; Crenshaw, 2017;
Ferree, 2010; Knapp, 2012).

Resource-based approaches to migrant adaptation further suggest that students’
cultural resources such as language skills and acculturation orientations provide
crucial conditions for the satisfaction of their need to belong and for their adapta-
tion (Pekerti et al., 2020; Ryan et al., 2008). Coherently, studies from the school
context showed that individual acculturation strategies and skills with respect to the
host country language are important for students’ social integration and belonging to
their educational institution after a cultural transition (Kunyu et al., 2021; Schach-
ner et al., 2017). In particular, higher levels of host-culture orientation and better
language skills of the study program might provide resources that help female inter-
national STEM students to compensate for potential disadvantages in their sense
of university belonging by enhancing social integration through more contact with
their fellow students.

Against this background, the present study addressed the university belonging of
international STEM students and its contingencies with gender, parental academic
background, cultural background (i.e., region of origin) and cultural resources (i.e.,
study-related language skills and acculturation orientations). We also compared the
pattern of associations between international STEM and non-STEM students to
assess if the hypothesized disadvantages in university belonging for female students
in STEM is indeed specific to the STEM field or might represent a generalized gen-
der pattern.

@ Springer



59 Page 4 of 29 J.S. Preu et al.

1.1 Gender and university belonging of international students in STEM
and non-STEM subjects

Female students continue to be underrepresented in STEM subjects in many OECD
countries (Federal Statistical Office, 2020; OECD, 2022, 2023). Accordingly, gen-
der has been discussed as an important dimension with regard to study success in
STEM fields (Else-Quest et al., 2010; Goldman & Penner, 2016; MacPhee et al.,
2013; Walton et al., 2015). Previous studies proclaimed a “chilly climate” (Flam,
1991) for female STEM students that was, for example, reflected in low levels of
belonging to their STEM subject (Walton et al., 2015). One mechanism to explain
such gender differences are gender stereotypes and associated backlash effects (i.e.,
social repercussion for counter-stereotypical behaviour, Rudman & Glick, 2001) that
are negatively related to the motivation and the emotions of female STEM students
(Froehlich et al., 2022). Indeed, Walton et al. (2015) detected a lower sense of sub-
ject belonging amongst female (as compared to male) engineering students in Can-
ada. Similarly, Good et al. (2012) showed in a sample of 997 college students in the
United States, that female students reported a lower sense of belonging to math than
male students.

However, these studies focused on associations between gender and subject
belonging and only considered STEM students. They did not address belonging to
the university as a larger and more encompassing entity and did not provide a non-
STEM comparison group. Hence, it remains unclear if female students in STEM
experienced particular impairments to their university belonging and if these gen-
eralized across subject groups. Moreover, gender effects may play out differently
in the group of international students. International students have already accom-
plished several challenges before starting their studies abroad (e.g., getting visa and
study permissions, dealing with expectations and potential stereotypes of family,
teachers and peers (Froehlich et al., 2022), and obtaining all relevant (language)
qualifications). They decided for a STEM degree abroad despite potential gender
stereotypes and possible cultural barriers (Froehlich et al., 2022; Wigfield & Eccles,
2000; Wille et al., 2020). Hence, this sample can be assumed to be highly selective
and gender might not play the same role as in general student samples. To address
this research gap and to investigate the experiences of international female STEM
students, the present study took advantage of a huge sample that provided data from
both STEM and non-STEM international students in Germany and thus allowed to
compare gender differences in relation to sense of university belonging between the
subject groups.

1.2 Intersectional perspectives on the university belonging of female STEM
students

Gender is not the only demographic dimension that may define minority member-
ship in a particular student population. Intersectionality describes the multiplica-
tive linkage respectively interaction of different dimensions that can be the base for
(self-)categorization as a minority member, for discrimination or for the experience
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of disadvantages (Crenshaw, 2017; Ferree, 2010). Hence, the effects of these dimen-
sions are supposed to interact, not just to add up (Cole, 2009; Knapp, 2012). For
example, Rainey et al.’s (2018) results showed that students who belonged to mul-
tiple underrepresented groups (e.g., were black and female) feel lower levels of
belonging in STEM than white students and male black students. Further, Le Roux
and Groenewald (2021) showed in their qualitative study, that sense of belonging
is linked to the complexity of the intersectionality of race, ethnicity, gender and
language. In particular, language skills and acculturation orientations may help to
improve university belonging of international students (Berry, 1997; LaCosse et al.,
2020). Further, disadvantages by gender could be buffered by better language skills
and a higher host-culture orientation (Berry, 2006; Kunyu et al., 2021). Until now,
most studies that addressed the interplay of gender, educational background and eth-
nic/cultural background with regard to sense of belonging come from the United
States. Studies from the European context mainly focused on the school sector (e.g.,
Marksteiner & Kruger, 2016). In higher education in Germany, intersectionality has
primarily been considered descriptively (Lorz, 2019). The intersectional perspec-
tive, however, allows for a more specific consideration of student groups beyond
female students who may suffer from low levels of university belonging and thus
offers starting points for specifically tailored interventions (Else-Quest et al., 2010;
Harackiewicz et al., 2016a, 2016b; Schachner et al., 2019). To that end, the present
study is not limited to the assessment of gender disparities in belonging, but fur-
ther considers students’ academic background, cultural background (i.e., region of
origin) and cultural resources (i.e., study-related language skills and acculturation
orientation) as well as their intersectional interplay with gender.

1.3 First-generation students and university belonging

Students who were the first in their families who studied at university reported lower
levels of sense of university belonging. For example, Harackiewicz et al., (2016a)
found that first-generation students tended to feel more uncertainty about belonging
to their university than continuous-generation students. Janke et al. (2023) detected
a positive relationship between continuous-generation status and sense of university
belonging using data from two longitudinal survey studies at a German university.
Unfortunately, the authors did not differentiate between the subject groups, although
the students were enrolled in 20 different STEM and non-STEM study programs.
Similarly, the results of Kreniske et al. (2022) suggested that first-generation stu-
dents, students who come from a household with low income and those who meet
both conditions reported a lower sense of college belonging than students from a
high-income household and/or with academic background.

Due to the missing evidence on associations between parental academical back-
ground and sense of university belonging amongst international STEM students,
we investigated if the reported findings are transferrable to this student population.
Moreover, the interplay between gender and parental academic background was
assessed to explore if female STEM students who are also first-generation students
might be at particular risk to experience impairments of their university belonging.
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1.4 Cultural background, cultural resources and university belonging

Previous research suggested that students’ cultural background, i.e., their region of
origin, may also influence their sense of belonging to their educational institution.
For example, a study that used data from the 2003 Programme for International Stu-
dent Assessment (PISA) of 15-year-old students from 31 countries yielded between-
country mean level differences in school belonging that could partly be assigned to
between-country differences in cultural dimensions such as power distance (Cortina
et al., 2017). In particular, students living in high degree power distance countries,
like many countries in Eastern Asia, showed lower levels of school belonging than
students in Western countries with a lower power distance. Against this background,
we investigated if international students’ different cultural backgrounds, i.e., their
regions of origin, also affected their sense of university belonging. Furthermore,
from an intersectional point of view, the interplay between cultural background and
gender was explored in order to investigate if the relationship between gender and
university belonging differed by students’ region of origin, i.e., if female students
from certain regions were at a greater risk to experience disadvantages in university
belonging than others.

Whereas the transition to university implies different challenges for all (first
semester) students such as new study requirements, a possible change of residence,
the separation from family and friends as well as the need to make new friends and
to integrate into the new social environment (O’Keeffe, 2013; Sussman, 2002),
international students are confronted with additional challenges such as possi-
ble language barriers and the acculturation process (Bethel et al., 2020; Geeraert
& Demoulin, 2013; Greischel et al., 2019; Jindal-Snape & Ingram, 2013; Ward &
Kennedy, 1993) that require the allocation of cultural resources (Le Roux & Groe-
newald, 2021; Pekerti et al., 2020; Ryan et al., 2008).

In this sense, former studies corroborated the importance of language skills for
the academic and social integration of international students (e.g., LaCosse et al.,
2020; Le Roux & Groenewald, 2021; Wisniewski et al., 2022). Language skills facil-
itate international students’ participation in campus life and contacts to their fellow
international and host national students and thereby increase their university belong-
ing (Thies & Falk, 2023). In this vein, better language skills might also provide a
resource for female STEM students that buffers against negative effects on belong-
ing by increasing their social integration via contact to their fellow students (Cena
et al., 2021; Kunyu et al., 2021; Ryan et al., 2008). Therefore, associations between
self-perceived study-related language skills and university belonging as well as their
interplay with gender were additionally assessed.

The overall way how migrants deal with migration-related challenges is described
by their acculturation orientations (e.g., Berry, 2006; Ward & Kennedy, 1993).
Acculturation is described as a continuous process of direct contact between dif-
ferent cultures that happens, for example, when individuals live outside their home
countries (Berry, 1997).

Acculturation orientations are reflected in two independent dimensions (Arends-
Téth & Van de Vijver, 2007; Berry, 2006). On the one hand, the host-culture ori-
entation describes how much a person is interested in getting in touch with people
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and culture of the host country. On the other hand, the home-culture orientation
describes how much a person is interested in getting in touch with people and cul-
ture of the home country. Whereas a meta-analysis by Bierwiaczonek and Kunst
(2021) indicated that the relationship between home-culture orientation and adapta-
tion was less consistent than assumed, a positive association between host-culture
orientation and sociocultural adaptation was consistently maintained. Accordingly,
a recent study among immigrant high school students from six different countries
with the PISA data that addressed the associations between host- and home-orien-
tations and school belonging showed that overall, a higher host-culture orientation
predicted a higher sense of school belonging whereas in some countries benefits
of a higher home-orientation were additionally observed (Schachner et al., 2017).
Similarly to language skills, higher levels of host-culture orientation might provide
a particularly important resource for female STEM students at risk for low sense of
university belonging as it may promote their sociocultural integration by the facilita-
tion of intercultural contacts (Pekerti et al., 2020; Szabo et al., 2020). The potential
role of the home-culture orientation, on the other hand, is less clear. Therefore, we
investigated the associations between acculturation orientations and their interac-
tions with gender in the prediction of university belonging.

1.5 Purposes of the present study

Despite the importance of international students at universities as well as for socie-
ties worldwide (DAAD & DZHW, 2022; OECD, 2022), little is known about inter-
national students’ sense of university belonging and its predictors. Therefore, we
investigated how gender, first-generation student status, cultural background (i.e.,
regions of origin), cultural resources (i.e., study-related language skills and accul-
turation orientations) as well as their intersectional interplay related to the sense of
university belonging of international students in STEM subjects.

Against the background of the outlined theoretical assumptions and previous
findings, we formulated the following hypotheses (H) and explorative research
questions:

HI1: We expected that the sense of university belonging of international STEM
students was lower for (a) female than male students, (b) first-generation than con-
tinuous-generation students, students with (c) lower host-culture orientation and (d)
lower study-related language skills (as compared to students with higher levels in
these cultural resources). The effects of the cultural background, operationalized by
regions of origin, and home-culture orientation on university belonging were inves-
tigated exploratively.

H2: We also expected that the negative effects of gender on sense of university
belonging of international STEM students were more pronounced (a) for first- than
continuous-generation students. By contrast, the negative gender effect is expected
to be less pronounced for students (b) with higher host-culture orientation and (c)
better language skills. Again, the moderation of the gender effect by cultural back-
ground, operationalized by regions of origin, and home-culture orientation was
investigated exploratively.

@ Springer



59 Page 8 of 29 J.S. Preu et al.

H3: We expected that the effect of gender on sense of university belonging was
stronger in STEM than in non-STEM subjects. We also exploratively tested whether
any of the effects of the predictors or their interactions with gender differed between
STEM- and non-STEM subjects.

As previous experiences in the host country may also help to establish or main-
tain social contacts and influence the experience of the cultural transition (Glorius,
2016; Zimmermann et al., 2021), we additionally considered previous residence in
Germany as a covariate. Furthermore, potential influences of students’ age were
controlled.

To test these hypotheses, we used cross-sectional data from a large and hetero-
geneous sample of international students in Germany that endorsed students with
different cultural backgrounds, studying in a broad range of different subjects and
at different higher education institutions all over Germany and used the benefit of
an international non-STEM student comparison group. We restricted the sample
to bachelor students to make sure that the participants are more comparable with
regard to previous experiences at the higher education institution and in their field of
studies.

2 Method
2.1 Sample

This secondary data analysis based on data from the International Student Sur-
vey (Falk et al., 2021), which was carried out as a part of the interdisciplinary
research project Academic Success and Withdrawal Among International Students
in Germany in Bachelor’s and Master’s Programs (SeSaBa). The online panel study
included six measurements over a period of three years and maps the study trajec-
tories of a cohort of international students in Germany between 2017 and 2020. All
participants were international students who held a foreign citizenship and obtained
their university entrance qualification (HEEQ) abroad or an equivalence of their
HEEQ with the German abitur at a preparatory college (Studienkolleg) in Ger-
many (Federal Statistical Office, 2020). Beyond this, additional participation crite-
ria were defined: only students who started their studies in Germany in the winter
term 2017/18 and indicated the intent to obtain a bachelor’s or master’s degree in
Germany were admitted to the panel study. To ensure that the participants fulfilled
these inclusion criteria they registered for the panel study by answering a short reg-
istration questionnaire (t0). The participation in the study was voluntary and par-
ticipants were informed on data protection standards at the beginning of the study.
They provided their informed consent at the beginning of each questionnaire. The
present study refers to (demographic) data from this registration questionnaire and
survey data from the first measurement (t1) that took place by the end of the first
semester, i.e., between January and April 2018. For more information on the meth-
ods of recruiting, registration, participants statistics, used scales, etc. please consult
the methodological report of the project (Falk et al., 2021; Pineda et al., 2022). We
investigated the students’ first semester in Germany as we were interested in the
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questions which (groups of) students start off with particularly high or low levels of
university belonging as this is considered to provide an important resource for their
academic success throughout the further study course. Furthermore, estimated drop-
out rates were shown to be highest during the early stages of a degree program and
were higher among international students in bachelor than in master programs (41%
versus 28%, Heublein et al., 2022). That is, university belonging may provide a par-
ticularly important resource for bachelor students at their study onset. Focusing on
the bachelor students further helped to avoid potential bias in the results as master
students’ belonging to their current educational institution may be affected by their
experiences at other educational institutions (where they obtained their Bachelor
degree) and may differ between those international master students who obtained
their Bachelor degree in Germany and those who did not.

The final sample includes data from 1,590 (n gppp =882, 1 yon-steM = 708) bach-
elor students who were studying at 123 universities in all 16 federal states of Ger-
many and in 34 subject groups.' The sample represents 120 countries. Syrian stu-
dents make up the largest group in the sample (8.6%, n=136), followed by Chinese
(6.5%, n=104), Russian (5.6%, n=89), Luxembourgian (4.0%, n=63), Bulgarian
(3.8%, n=60), and US-American and Ukrainian students (each 3.7%, n=159). These
numbers are fairly comparable to the distribution of countries of origin amongst all
international degree-seeking students in Germany. In particular, the top three coun-
tries of origin in the present sample range amongst the top five countries of origin
amongst all international degree-seeking students in Germany (DAAD, & DZHW,
2019). The mean age of the STEM sample of bachelor students at t1 was M=22.95
(SD=3.58); 32.1% (n=283) were female students and 542 of the participants
have at least one parent with an academic degree (67.2%). The characteristics of
the non-STEM sample were quite comparable, i.e., 445 of the participants have at
least one parent with an academic degree (67.4%), the mean age was slightly higher
(M=24.18, SD=4.87) and the proportion of female students was, as expected,
higher (68.5%) as can be seen in Table 1. The descriptive results revealed some dif-
ferences between STEM and non-STEM students with regard to the distribution of
country groups (see Fig. 1). That is, students from North Africa and Middle East as
well as Asia and Pacific were more likely to study a STEM subject whereas students
from Europe, Central Asia and North America were more likely to be enrolled in a
non-STEM subject.

Further information on demographic characteristics by subject groups is shown
in Table 1.

! with the exception of music and art universities (Falk et al., 2021).
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Table 1 Descriptive statistics of the study variables

Variables STEM non-STEM
Female students (%) 283 (32.1%) 485 (68.5%)
Parental academic background 542 (67.2%) 445 (67.4%)
(continuous-generation students) (%)
Country groups® (%)
Western Europe (Reference category) 95 (10.8%) 148 (20.9%)
Central and South Eastern Europe 117 (13.3%) 116 (16.4%)
Eastern Europe and Central Asia 74 (8.4%) 133 (18.8%)
North America 21 (2.4%) 43 6.1%)
Latin America 67 (7.6%) 53 (7.5%)
North Africa and Middle East 269 (30.5%) 62 (8.8%)
Sub-Saharan Africa 45 (5.1%) 33 4.7%)
Asia and Pacific 194 (22.0%) 120 (16.9%)
Previous residence in Germany (yes) 253 (29.1%) 300 (43.0%)
M SD M SD
Age in years 22.95 3.58 24.18 4.87
Study-related language skills 3.98 0.92 4.03 0.96
Sense of university belonging 3.76 0.87 3.85 0.85
Home-culture orientation 2.92 0.90 3.00 0.90
Host-culture orientation 3.51 0.84 3.54 0.78

Note. n grem=882, n ,o,.sTem = 708. Listwise deletion was used

2Country groups: Western Europe as reference category
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Fig. 1 Distribution of country groups by subject groups (STEM versus non-STEM).
Note. n ¢rpy=882, 1 on.stem =703
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2.2 Instruments/measures
2.2.1 Sense of university belonging

The sense of university belonging was measured at the end of the first semester in
Germany with a scale by Bollen and Hoyle (1990). Participants indicated their level
of approval with regard to three items (e.g., “I see myself as part of the community
of my higher education institution”) using a 5-point Likert scale (1 =strongly disa-
gree to 5=strongly agree; Cronbachs’ a=.87). The scale value was calculated as an
arithmetic mean.

2.2.2 STEM versus non-STEM-subjects

The study subject groups were categorized into STEM and non-STEM subjects,
based on the specification of the Federal Statistical Office of Germany of the winter
semester 2017/2018 (Federal Statistical Office, 2018) and the statistics of the Fed-
eral Employment Agency (2019). Notably, the categorisation of STEM subjects is
almost identical between the US and Germany (OECD indicator of 2021, 2024). For
some additional analyses, STEM subjects were further categorized according to the
proportion of female students, i.e., a study subject was considered as gender-segre-
gated if the proportion of female students across all student groups, degree types,
and university semesters was below 30% according to the higher education statistics
for the academic year 2018 in Germany (Dressel & Wanger, 2008; Federal Statisti-
cal Office, 2018).

2.2.3 Gender

Participants indicated their gender (0=male, 1=female, 2=diverse). Due to the
small number of people indicating their gender as diverse (<0.1%) and the resulting
lack of comparability, participants who had selected the "diverse" category (n=06)
were excluded from the present analyses.

2.2.4 Parental academic background

Parental academic background was operationalized via the professional qualifica-
tion of both parents. Students were categorized as first-generation students if they
indicated that none of their parents held a bachelor’s, master’s or doctorate degree,
otherwise, they were categorized as continuous-generation students (0= first-gener-
ation students, 1 = continuous-generation students).

2.2.5 Cultural background
The cultural background was operationalised by the country of students’ university
entrance qualification. These countries were categorised into eight country groups

according to the regional coding system of the German Academic Exchange Ser-
vice/DAAD (DAAD & DZHW, 2019). This variable was dummy-coded with
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Western Europe as reference category and seven country group variables: Central
and South Eastern Europe, Eastern Europe and Central Asia, North America, Latin
America, North Africa and Middle East, Sub-Saharan Africa, and Asia and Pacific.

2.2.6 Study-related language skills

Study-related language skills were assessed with a self-formulated item “My lan-
guage skills are sufficient to cope with my academic studies”, participants indicated
their approval on a 5-point Likert scale (1 =strongly disagree to 5 =strongly agree).

2.2.7 Acculturation orientations

Acculturation orientations were surveyed with four items each on host-culture ori-
entation (Cronbachs’ a=.81) and on home-culture orientation (Cronbachs’ a=.81)
adapted from Demes and Geeraert (2014). Participants indicated their level of agree-
ment on a Likert scale from 1 (strongly disagree) to 5 (strongly agree). A sample
item was “It is important to me to have friends from my country of origin” (home-
culture orientation) and “It is important to me to get to know and maintain German
customs and traditions.” (host-culture orientation). Both scale scores were calculated
as means of the four respective items.

2.2.8 Previous residence in Germany

To inform about previous stays in Germany at tl, students replied to the question
“Before your current stay in Germany, had you ever lived in Germany for at least 1
month?” with 0=no or 1 =yes.

2.2.9 Age

Age was calculated from the year of birth indicated at t1 and described in years.

2.3 Analytical strategy

All analyses were carried out using IBM SPSS Statistics version 28 (2021) and
Mplus Version 7 (Muthén & Muthén, 1998-2015). Missing data were treated by
using the full information maximum likelihood estimator (FIML) as implemented
in Mplus. Yet, missing rates of all constructs in the final model were lower than
1%. We performed multi-group regression analyses” in order to assess differences
between STEM and non-STEM subjects. To that end, the predictor variables and
their interaction terms were inserted stepwise. To sum up, we exerted the follow-
ing steps (for detailed results on these steps see Table Al in the appendix/supple-
mentals): 1. We inspected the main effects of all predictors (inserted stepwise), 2.

2 Due to the low intraclass correlations (ICC’s), multilevel analyses using country clusters were not fea-
sible.
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we added the interaction of gender and parental academic background, 3. we added
the interaction terms of gender and country groups, 4. we added the interaction of
gender and study-related language skills, 5. we added the interactions of gender and
acculturation orientations. After each step, a Wald-test was used to test the appropri-
ateness of equality constraints between the subject groups. If the test was not signifi-
cant at p <.05, the respective paths of the model were restricted to be equal between
groups. For reasons of model parsimony, single interaction terms that did not yield
statistical significance in both subject groups were removed from the model before
the next predictor was inserted. Hence, the final model included all predictors as
well as the significant interactions between gender and the other predictors.® All
continuous predictors have been grand mean centred as part of the analysis.

Since female students are not underrepresented in all STEM-subjects in Ger-
many, as there are higher proportions of female students in some STEM subjects
such as pharmacy (68.6%), biology (62.0%), and architecture (57.8%) (Federal Sta-
tistical Office, 2018), we also scrutinized the robustness of the results by repeating
the analyses with a reduced data set that only contained the data of participants in
STEM subjects with proportions of women under 30% which can thus be considered
as gender-segregated (Dressel & Wanger, 2008; Federal Statistical Office, 2018) and
in non-STEM subjects with proportions of women over 30%.* The results are shown
in Table A2 in the appendix / supplementals.

2.3.1 Power analysis

A post-hoc power analysis with G*Power (Faul et al., 2007, 2009) showed that at
a = .05 and with N=1,590 small (interaction) effects of (f2= .02) were detected with
a probability of 1 —=.97. Thus, the target power of at least .80 (Cohen, 1988) was
achieved.

3 Results

Preliminary analyses suggested that all conditions for the implementation of linear
regression analyses were fulfilled. This implies normal distribution of the residu-
als, homoscedasticity of the residuals, linearity, no strong multicollinearity of the
predictors, uncorrelated errors/residuals and no strong outliers. First, the descriptive
results are presented, subsequently followed by the results of the multi-group regres-
sion analyses.

3 To double-check our results, we further run our analyses by block wise addition (1. step all predic-
tors, 2. all interactions, 3. final model with intercepts set equal) as well, which confirmed the pattern of
results.

4 Data refer to the proportion of female students across all student groups, degree types, and university
semesters according to the higher education statistics for the academic year 2018 in Germany (Federal
Statistical Office, 2018).
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3.1 Descriptive analyses

In the descriptive analyses, listwise deletion was used. The descriptive statis-
tics showed slightly different means of the main study variables in the two dif-
ferent subject groups (see Table 1). The means of sense of university belong-
ing and host-culture orientation exceeded the theoretical scale means of three (M
Sense of university belongingz?"so’ SD:O'Sé; M Host-culture orientati0n=3'52’ SD:OS])
The means of home-culture orientation ranged around this theoretical scale mean
(M Home-culture orientation = 2-95, SD=0.90). The correlations between the study vari-
ables showed very similar patterns in the STEM and in the non-STEM group (see
Table 2). Notably, there were no substantial differences with regard to the cultural
resources study-related language skills, host- and home-culture orientation as well
as with regard to sense of university belonging between female and male students
(see Table A3).

Additionally, for female international students, the bivariate correlations of the
percentage of female students in the study programme with sense of university
belonging were not significant in STEM (r=.09, p=.126) as well as non-STEM
subjects (r=.08, p=.104).

3.2 Multi-group regression analyses

Overall, the multi-group regression analyses revealed no significant differences
in the predictors and intercepts of sense of university belonging between subject
groups, with all Wald X2=0.01 to 4.88, all p-values>.056, the detailed results of
each step can be found in Table Al. As a consequence, all paths and the intercepts
were restricted to be equal between the subject groups. Both models explained 12%
of variance in university belonging (R*=.12, SE=.02, p<.001). Hence, the subse-
quently reported findings equally apply to both students in STEM and non-STEM
subjects, therefore we exemplarily describe the results for the STEM students.

In the model with all main predictors (see model main predictors, Table Al),
female international STEM students showed a lower level of sense of university
belonging than their male fellows (b=— .12, SE=.05, p=.014), but this relation
(H3) did not differ between the subject groups (Wald X2=0.65, p=.422). Against
our expectations, gender did not show a significant relation with sense of university
belonging (H1a) in the final model with all significant interactions (see Table 3).

By contrast, first-generation students showed significantly lower levels of sense of
university belonging than their continuous-generation peers (H1b) in the main pre-
dictors model with b=.12, SE=.05, p=.010 (see Table A1) and in the final model
with the significant interactions (b=.13, SE=.05, p=.15, p=.006), regardless of
subjects group (Table 3). Against our hypothesis, no significant interaction between
gender and parental academic background was identified (H2a, see Table A1, model
Test of interaction parental academic background * Gender).

Furthermore, in the model with all main predictors (see model main predictor,
Table Al), international STEM students from North Africa and Middle East showed
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Table 3 Final multi-group model to predict university belonging of STEM students
Predictors b SE, p 95% CI

Final model

Age .00 .01 704 [-.01;.01]
Previous residence in Germany .00 .05 941 [—.09; .10]
Study-related language skills 20 .03 <.001 [.15;.25]
Country groups®

Central and South Eastern Europe .19 12 119 [—.05; .42]
Eastern Europe and Central Asia 11 14 458 [—.18;.39]
North America —.05 .18 197 [—.39;.30]
Latin America .02 .14 .889 [—.25;.29]
North Africa and Middle East —-.04 .10 .678 [— .24; .15]
Sub-Saharan Africa 24 .16 .116 [—.06; .55]
Asia and Pacific 18 11 .096 [—.03; .40]
Home-culture orientation .05 .03 .061 [—.00; .10]
Host-culture orientation 24 .03 <.001 [.19; .29]
Female students .16 A1 137 [— .05; .38]
Parental academic background 13 .05 .006 [.04; .22]
Inter Central and South Eastern Europe * Gender - .38 .16 .015 [—.69; —.07]
Inter Eastern Europe and Central Asia * Gender —-.28 17 101 [—.62;.06]
Inter North America * Gender .02 23 942 [— .44, 47]
Inter Latin America * Gender -.25 .19 .186 [—.61;.12]
Inter North Africa and Middle East * Gender - .35 .16 .030 [—.67; —.03]
Inter Sub-Saharan Africa * Gender -.33 23 .150 [—.77; .12]
Inter Asia—Pacific * Gender - .31 15 .031 [—.60; — .03]

Note. Inter=interaction term. n g\ ==801. All non-significant interactions (gender*academic back-
ground and gender*acculturation orientations) were removed to ensure parsimony. R’ stEM=-12,
SE=.02, p<.001. Intercept: M=3.63, SE=0.15, p<.001. Wald-test x>=3.69(1), p=.055

#Country groups: Western Europe as the reference category

lower levels of sense of university belonging, than the reference group (b=- .17,
SE=.08, p=.036), but in the final model with all significant interactions, coun-
try groups showed no significant relations with sense of university belonging (see
Table 3). However, our analyses identified significant interactions between gender
and certain country groups: Female students from Central and Southern Europe
(b=- .38, SE=.16, p=— .44, p=.015), North Africa and Middle East (b=— .35,
SE=.16, p=— .40, p=.030), and Asia and Pacific (b=— .31, SE=.15, p=— .36,
p=.031) tended to show lower levels of sense of university belonging in both sub-
ject groups than their male fellows (see Fig. 2). The patterns of the country groups
North America, Latin America, Sub-Saharan Africa, Eastern Europe and Central
Asia did not significantly differ from the pattern of the reference category Western
Europe which is shown in the left part of the figure. Hence, in these country groups,
female students tended to show higher levels of university belonging than their male
fellow students.
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Fig.2 Gender and university belonging: Significant interactions between gender and country groups.
Note. n grpy=801. Error bars represent the standard errors. Country groups: Western Europe as refer-
ence category. All country groups that are not presented did not reveal substantial interaction effects, i.e.,
the pattern was the same as for Western Europe

Study-related language skills revealed a positive significant relation with sense
of university belonging, in the main predictors model as well as in the final model
(b=.20,SE=.03, p=.21, p<.001), so hypothesis 1d was confirmed. The interac-
tion of study-related language skills and gender showed no significant relation
with sense of university belonging, regardless of subject group (H2d, see model
Test of interaction study-related language skills * Gender in Table Al).

In accordance with our hypothesis (H1c), higher levels of host-culture orienta-
tion (b=.24, SE=.03, p=.23, p<.001) were consistently related to higher levels
of university belonging in both subject groups (in the main predictors model as
well as in the final model), hence hypothesis 1c was confirmed. Home-culture
orientation was not significantly related with sense of university belonging, both
in the main predictor model and in the final model. Further, there were no sig-
nificant interactions between gender and the acculturation orientations (H2b) (see
model Test of the interactions acculturation orientations * Gender in Table Al).

Further, previous residence in Germany and the students’ age were unrelated
to the outcome. Further details, all unstandardized coefficients, standard errors,
p-values and 95% confidence intervals are shown in Table 3 and the detailed steps
in Table Al.

Additional analyses which excluded all participants in STEM subjects with
proportions of women over 30% and in non-STEM subjects with proportions of
women under 30% (Dressel & Wanger, 2008) with a sample size of n=1,217,
N srEM w30 =032, M ponSTEM o30=2383, produced similar results (R* gppy=.10;
R” on.stem=-11) and confirmed the robustness of the current findings with
the exception that the intercepts in these analyses slightly differed between the
(reduced) subject groups (see in the appendix / supplementals, Table A2).
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4 Discussion

As an important group at universities in many countries, international students’ aca-
demic success is of core interest. Previous research positioned students’ university
belonging as an important condition of psychosocial development, well-being, aca-
demic success and students’ persistence (Hausmann et al., 2007; Osterman, 2000;
Sverdlik et al., 2020). Yet, former research postulated a “chilly climate” (Flam,
1991) for female STEM students that was reflected in a lower sense of belonging
to their STEM subject than their male fellows (Walton et al., 2015). Furthermore,
despite increasing numbers of international students in OECD countries and in Ger-
many (DAAD & DZHW, 2022; Heublein et al., 2020; OECD, 2022), little is known
about the sense of university belonging and its determinants amongst female inter-
national STEM students. Therefore, we investigated the relations between gender,
parental academic background, cultural background (i.e., region of origin) and cul-
tural resources (i.e., study-related language skills and acculturation orientations) as
well as their intersectional interplay and the sense of university belonging of inter-
national students to identify subgroups of international students who might bene-
fit most from belonging interventions. To that end, we used a large heterogeneous
sample of international bachelor students in Germany with a non-STEM comparison
group. Overall, our results did not reveal substantial differences with regard to the
intercepts and correlates of university belonging between the subject groups. That
is, the level of university belonging and all of the observed associations were the
same for students in STEM and non-STEM subjects.

4.1 No overall disadvantages in university belonging for female STEM students
but differences in interaction with country groups

Contrary to our hypotheses, the present study did not support overall disadvantages
in university belonging for female international STEM students as the main effect of
gender in the main predictor model was no longer substantiated once the intersec-
tion of gender and cultural background, operationalized by country groups, was con-
sidered. One reason could be that international STEM students represent a selective
sample. In particular, female students who indeed made it happen, accomplished
all bureaucratic and academic challenges and moved abroad to study a STEM
subject may strongly identify with their choice and thus be less affected by gen-
der and other minority stereotypes and potential backlash effects (Froehlich et al.,
2022). This might be the reason why gender differences in school belonging that
were confirmed in international data sets (PISA and TIMSS) on high school students
(Else-Quest et al., 2010) did not manifest in this sample. Future research may ben-
efit from including information on subject choices and STEM attitudes of students’
families and friends in order to investigate if female international STEM students
benefit from the STEM support of their close social environment. Notably, these
findings were supported by our additional analyses that only included participants
in STEM majors with proportions of women under 30% and in non-STEM subjects
with proportions of women over 30% (Dressel & Wanger, 2008). The analyses of
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the reduced sample (n=1,217) produced the same results and thus confirmed their
robustness (see Table A2). Though, albeit the finding that there are no general dif-
ferences in the sense of university belonging between female and male international
students in both subject groups can be interpreted as good news, the intersectional
analyses revealed gender-specific disadvantages for female students in some country
groups, i.e., female international students from Central and Southern Europe, North
Africa and Middle East or Asia and Pacific tended to show lower levels of univer-
sity belonging than their male fellows in both subject groups, whereas female stu-
dents were in advantage in the other country groups in both STEM and non-STEM
subjects. This could serve as a possible explanation for the missing direct relation
of gender and sense of university belonging in the model with all predictors and
all significant interaction blocks, since the opposing directions of the associations
between gender and sense of university belonging in the different country groups
seem to have canceled each other out. These results illustrate a strength of the
intersectional approach as it reveals the specific heterogeneity within the interna-
tional student body. In future research it should be investigated why female students
from some country groups are on advantage in terms of their university belonging
whereas in other cases male students benefit. A possible explanation could be that
men and women might react differently to differences in cultural dimensions such
as power distance (Hofstede, 2011) between their home and host countries. For
example, it was shown that students from high degree power distance countries (like
many countries in Eastern Asia) showed lower levels of school belonging than their
peers from Western countries with a lower power distance (Cortina et al., 2017),
but research on gender differences regarding such cultural disparities is still miss-
ing. However, it is important to keep in mind that in some country groups the num-
bers of cases were really small. Additionally, the categorization into country groups
could be biased and neglect possible cultural differences within the country groups,
which might obscure the findings. Further research is needed to verify whether the
observed effects can be replicated and which specific cultural characteristics in
detail might be the most relevant to explain the differentiated transition experiences
of male and female international students.

4.2 Lower belonging of first-generation students

In line with former research and our hypothesis, first-generation students showed
lower levels of sense of university belonging than continuous-generation stu-
dents. In the literature, missing role models, missing parental experience reports,
and the feeling not to fit into the academic environment as a consequence thereof
are discussed as potential explanations for this pattern (Walton & Cohen, 2011).
With regard to the present sample of international students, first-generation stu-
dents’ feeling not to fit into the campus community might be additionally aggra-
vated by differences between educational systems and practices in their home and
host countries. Barth et al. (2022) further suggested that not only the parental
academic background but also differences in academic expectations and (gen-
der) stereotypes of peers may affect the belonging of STEM students. Yet, further
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research is needed to more thoroughly explore such mechanisms. Against our
expectations and the findings reported by Harackiewicz et al., (2016a) or Mark-
steiner and Kruger (2016), no significant interaction between gender and parental
academic background could be identified. That is, the challenges associated to
being a first-generation student did not hit differently on male and female students
but seemed to equally affect all international students in STEM and non-STEM
subjects. Yet, further research is needed to validate these findings for interna-
tional students in other (national) educational contexts.

4.3 The role of cultural resources

As assumed, a positive relation of study-related language skills and sense of uni-
versity belonging was found. The more the students felt that they mastered com-
munication in the language of their study program, the higher their sense of uni-
versity belonging. Although the item reflected students’ expectancy whether her
or his language skills are sufficient to cope with their academic studies, higher
skill levels may also facilitate the interaction with professors and fellows which
were shown to be important for international students’ university belonging
(Thies & Falk, 2023). That implies, that study-related language skills may affect
university belonging (partly) via their contribution to students’ social integration
(Kunyu et al., 2021; Le Roux & Groenewald, 2021; Ryan et al., 2008; Wisniewski
et al., 2022). These results were in line with LaCosse et al. (2020) and underline
the relevance of feeling familiar with the language to feel to belong. No signifi-
cant interaction of gender and study-related language skills with regard to sense
of university belonging could be identified, hence interventions to foster study-
related language skills could be beneficial for all international students, regard-
less of gender and subject-groups.

With regard to the acculturation orientations, no significant relations of home-
culture orientation and sense of university belonging were found. Likewise, home-
culture orientation did not moderate the association between gender and university
belonging. This is in line with earlier findings on home-culture orientation (Bier-
wiaczonek & Kunst, 2021; Schachner et al., 2016) that revealed an inconsistent pat-
tern of results. As expected, higher levels of host-culture orientation were consist-
ently related to higher levels of sense of university belonging in both subject groups.
Our findings confirm our assumptions and the results of previous research from the
school context on adolescent immigrant learners (i.e., Schachner et al., 2017). This
finding also fits in with the results of previous studies which showed that a higher
host-culture orientation may promote more contacts and a higher frequency of con-
tacts with host-country fellows (Pekerti et al., 2020; Szab6 et al., 2020) which in turn
was shown to be reflected in a higher sense of university belonging (Thies & Falk,
2023). Yet, host-culture orientation did not moderate the association between gender
and university belonging. Hence, both female and male international students might
similarly benefit from measures to increase their host-culture orientation in terms of
their university belonging.
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4.4 Practical implications

First, our results on the association between parental academic background and
sense of university belonging suggest that first-generation international students
may particularly benefit from interventions to increase their sense of belong-
ing. In the US, several studies corroborated the effectiveness of such interven-
tions for first-year college students (Murphy et al., 2020; PERTS, 2023; Solanki
et al., 2020 (meta-analysis); Walton & Cohen, 2011; Walton et al., 2023; Yeager
et al., 2016). A similar laboratory intervention, implemented by Marksteiner et al.
(2019) for first-semester bachelor’s students in Germany showed that first-gener-
ation students in the intervention groups reported a significantly higher sense of
belonging at the beginning of the second semester than control group students.
Hence, similar interventions might be beneficial for international first-generation
students, e.g., with adapted role-models that fit their individual cultural back-
grounds and endorse their specific migration and study experiences.

In contrast to previous studies no direct relations between gender and univer-
sity belonging or between regions of origin and university belonging were identi-
fied. Yet, gender effects on university belonging differed by country groups, i.e.,
females from Central and Southeastern Europe, North Africa and Middle East or
Asia and Pacific tended to show lower levels of university belonging than their
male fellows in both subject groups whereas female students were at an advantage
in the other country groups. This suggests that—in view of limited resources—
female students from these country groups might be the ones to consider first
when belonging interventions are set in place.

Furthermore, the positive relation of study-related language skills and sense of
university belonging suggests that a beneficial intervention to promote the sense
of university belonging amongst international students is the implementation of
language courses. Better language skills may also help to promote contacts with
professors and fellows that were shown to be central to make international stu-
dents feel that they belong to the campus community (Le Roux & Groenewald,
2021; Thies & Falk, 2023).

Finally, our findings suggest that interventions to promote host-culture orien-
tation may also be helpful to support international students’ sense of university
belonging. This could, for example, be achieved by study-buddy-programs, in
which experienced (domestic) students from higher semesters support interna-
tional first-year students to help them with potential daily, not only university,
challenges, to discuss questions about their studies and to familiarized them with
student life in the host country. Such programs have already been implemented in
many universities, yet their specific impact on international students’ host-culture
orientation and further educational outcomes still warrants further investigation.
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4.5 General limitations and future directions

First, in contrast to many previous studies that were focussing on womens’ sense
of belonging in the STEM field, we opted for the investigation of institutional
belonging for two reasons: First, in view of the increased probability of subject
changes during the first semesters (Spangenberg & Quast, 2016) the institution
might represent a more stable entity during the early study stages. Furthermore,
university belonging was approved to be an important predictor of study success
and in the prevention of student withdrawal (Hausmann et al., 2007; Osterman,
2000). Yet, in previous studies the differentiation between and psychological
implications of belonging to distinct academic entities, such as subjects, facul-
ties or the institution as a whole, have not thoroughly been considered. Moreo-
ver, their differentiation might be contingent upon institutions characteristics such
as the university profile or portfolio. In particular, the correlation between sub-
ject belonging and university belonging might differ between institutions with a
specific STEM focus (in such a case subject belonging and university belonging
might be exchangeable) and others with a broader spectrum. Likewise, gender
differences in belonging might be moderated by institutional characteristics. Fur-
ther research is needed in order to explore these research gaps and to gain deeper
insights into the commonalities and particularities of subject versus university
belonging.

Second, it is important to consider that the present study investigated a specific
sample of international students in Germany. As a consequence, our results might
not be transferable to other student populations like domestic students or interna-
tional students in other host countries than Germany, due to the differences in higher
education systems, for example in terms of study fees, and cultural differences. In
particular, as the present research referred to degree-seeking students in Germany,
the transferability to credit-seeking international students (e.g., Erasmus students)
who stay in the country for a shorter period of time might be limited, too.

Moreover, the distribution of country groups showed a small number of cases
in some of the investigated country groups which may limit the validity of findings
for these groups. Further, the aggregation to country groups itself bears the risk of
overgeneralization, in particular as participant numbers also vary between the coun-
tries within the country groups. As a consequence, some countries might not be suf-
ficiently reflected in the aggregated country group results.

Furthermore, some limiting facts with regard to the implemented measurement
instruments need to be considered. On the one hand, the survey exclusively used
self-report measures which might imply some bias due to socially desirable respond-
ing (Holtrop et al., 2021; Mummendey, 1981). On the other hand, some constructs
were measured with only one item which may have constrained the content validity,
e.g., for study-related language skills, a more differentiated approach to language
would be useful. Although this is a common approach in large panel studies, fur-
ther research may benefit from using some more detailed measurement instruments
of the investigated constructs. In particular, implementing an instrument to measure
active verbal language skills would be beneficial (Wisniewski et al., 2022).
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To conclude, this study investigated the relation of gender, parental academic
background, cultural background (i.e., region of origin) and cultural resources (i.e.,
study-related language skills and acculturation orientations) and their intersections
in a cross-sectional design to map their associations at the begin of the study abroad
time. As with all correlational research, no causal inferences can be drawn. Fur-
thermore, longitudinal analyses that address the differential trajectories of sense of
university belonging amongst STEM students in comparison to non-STEM students
over the study course as well as its relationship with academic success in view of
potential differences by students’ gender, academic, and cultural background and
cultural resources and their interplay are considered a worthy endeavor for further
research.

4.6 Conclusion

As little is known about the sense of university belonging of international STEM
students the present study aimed to help close this research gap. The cross-sectional
data of the large and heterogeneous sample of international students provided us
with the advantage of a non-STEM comparison group, which allowed us to inves-
tigate if effects of gender, parental academic background, cultural background and
cultural resources were specific to the STEM context or apply to all international
students. The present study revealed some good news as we could not confirm a
“chilly climate” in the form of a generally lower university belonging for female
international STEM students in Germany. Yet, the intersectional perspective
revealed interactions between gender and country groups that suggest differentiated
associations between gender and sense of university belonging for international stu-
dents with different cultural backgrounds that require further exploration. By con-
trast, international first-generation students (regardless of their subject group) felt
a lower sense of belonging to university than international continuous-generation
students. Finally, better study-related language skills and a higher host-culture orien-
tation were identified as potential cultural resources with regard to the promotion of
university belonging amongst female and male international STEM and non-STEM
students in Germany. Hence, we hope that the present research has advanced the
theoretical understanding of international STEM students’ university belonging by
providing a more detailed view on disadvantaged groups in the international student
body in Germany. Further, we aspired to increase awareness for the overall hetero-
geneity amongst international students. The typical international student does not
exist—this notion may provide some starting points for more tailored (belonging)
interventions and support services for international students that could be offered to
specific groups of international students in order to help them feel more at home at
their host universities.
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Abstract: The expectancy—value theory (EVT) positions expectations and value beliefs as important
predictors of academic success. We, thus, investigated the prevalence of academic self-efficacy and
intrinsic, attainment, utility, and cost values amongst international STEM students in Germany,
as well as their associations with gender, parental academic background, cultural characteristics,
and their interplay. We also compared STEM to non-STEM students. Analyses with hierarchical
multi-group regression models using data from 1590 international bachelor students (ngren = 882,
Mnon-STEM = 708) revealed high levels of academic self-efficacy, attainment, intrinsic, and utility values
but also high costs. International STEM students indicated lower levels of academic self-efficacy
than non-STEM students; all other results were similar in both subject-groups. There were no
direct associations between gender and the expectancy-value components but continuous-generation
students showed higher academic self-efficacy than first-generation students. Significant associations
between cultural background and all expectancy—value components were identified, most of them
applied to costs. In some cases, the associations differed by gender. Study-related language skills
were related to all expectancy—value components whereas host- and home-culture orientations were
distinctly associated with attainment, intrinsic, and utility values. Implications of the results for
interventions supporting the academic success of international STEM students and future research
needs are discussed.

Keywords: international students; academic self-efficacy and value beliefs; (situated) expectancy—value
theory (SEVT); STEM students; intersectionality; multi-group regression analyses

1. Introduction

A comprehensive answer to the Special Issue’s leading question of who is sticking
with STEM requires the consideration of many aspects. For example, it is important to
consider who comes to study STEM subjects at German universities and to explore these
students’ (psychological) prerequisites for study success that may influence who stays and
who goes in due course.

An important group amongst the STEM students at German universities constitutes
international students. These are foreign students who obtained their university entrance
qualification outside of their study country [1,2]. In 2020, approximately 4.4 million in-
ternational students were enrolled in the OECD which represents about 7% of the higher
education students in these states [3]. About 369,000 international students studied at
German universities, i.e., 11% of the student body [3]. Nearly 52% of the international
students in Germany were enrolled in STEM subjects [4]. Hence, international students
could help mitigate the shortage of skilled workers in STEM fields (e.g., in Germany; see
Hoffmeyer-Zlotnik and Grote [5]). Yet, unfortunately, many international students struggle
with their studies as the high dropout rates of 41% in the bachelor’s and 28% in mas-
ter’s programs (compared to 28% and 21% among domestic students) show [6]. Against
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this background, understanding the (psychological) prerequisites of international STEM
students” academic success is essential.

A prominent psychological approach to explain interindividual differences in aca-
demic choices and success is the (situated) expectancy—value theory (EVT [7]; SEVT [8]). It
suggests that study-related expectations and value beliefs are building blocks in explaining
why some individuals succeed whilst others struggle or drop out of their studies. Yet,
previous meta-analytic research showed that learners differ in their expressions of these
psychological constructs by their demographic characteristics such as gender, parental
academic background, cultural background, and their interplay [9]. Accordingly, a thor-
ough assessment of individual differences in international STEM students’ study-related
expectations and value beliefs at the beginning of their studies in Germany is an important
endeavor in order to identify student groups who might be at risk for (academic) struggles
throughout the further study course.

In the present study, we addressed the manifestation of expectations and value beliefs
amongst international STEM students. In doing so, we assessed how demographic (gen-
der and parental academic background) and cultural characteristics (cultural background,
study-related language skills, previous residence in Germany, and acculturation orienta-
tions), as well as the intersectional interplay (e.g., [10,11]) between gender and parental
academic and cultural background, relate to these motivational constructs at the beginning
of the students” degree courses in Germany. In doing so, we aim to contribute to a better
understanding of the heterogeneity within the (international) student body with regard
to their (psychological) prerequisites for STEM success. This may help to identify target
groups for tailored interventions to prevent study dropout and, thus, shed light on the
question “Sticking with STEM: Who comes, who stays, who goes, and why?”.

1.1. Expectancy and Value Beliefs

The EVT [7] explains behavior and behavioral intentions using expectancy and value
components which are influenced by one’s own experiences, cultural norms, and the
environment, e.g., family and peers [12]. The expectancies (for success) and subjective
task values of individuals are postulated as the most relevant psychological predictors
of task choice, performance, and effort in the chosen tasks [7]. The EVT was extended to
the situated expectancy—value theory (SEVT) [8]. Eccles and Wigfield [8] described this
extension as a situated and cultural view on the EVT model, pointing to the relevance of
the specific situation, i.e., environmental conditions and the cultural background, for the
development of expectancy and value hierarchies.

The first central factor of the EVT, expectancy, incorporates different theoretical con-
ceptions of self-belief such as (academic) self-concepts [13,14] and self-efficacy [15,16]. For
both constructs. there is evidence that they adequately represent the expectancy factor (i.e.,
Eccles and Wigfield [17]). In the present study, we focused on self-efficacy. Bandura [15,18]
defined general self-efficacy within the social cognitive learning theory as a person’s assess-
ment of the extent to which he or she expects to be able to master tasks and challenges or to
achieve goals. Self-efficacy can be understood as a generalized construct, but can also refer
to specific domains, e.g., academic self-efficacy.

Academic self-efficacy describes students’ beliefs that they can control and reflect
their study behaviors, understand and successfully process learning material, and meet
academic requirements [19]. The Social Cognitive Career Theory (SCCT) [20] drew on this
social cognitive framework to explain three closely related aspects of education and career
development: (a) development of career-relevant interests, (b) selection of study and career
choices, and (c) performance and persistence in education and occupation. According to
the SCCT, the development of STEM interests before the study starts, the choice of a STEM
subject, and the academic success in STEM are predicted by individuals’ self-efficacy beliefs
in their interplay with the environment [19,20].

Pertaining to the second factor of EVT, value beliefs, four value components are
differentiated: attainment value (importance of success for self-image, identification with
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the subject and school in general), intrinsic value (interest and enjoyment of the task), utility
value (utility for short- and long-term personal goals), and cost value (potential costs of
investing time in this activity rather than another).

Both expectations and value beliefs guide individuals, their educational achievements,
and related decisions both consciously and unconsciously [21-23]. Wigfield and Eccles [23]
reported accumulated findings from more than 35 years of research which support these
assumptions. Results from the secondary school context revealed that expectations and
value beliefs, as well as their interaction, predicted (math) achievement [24,25]. Former
studies corroborated that individuals are more likely to choose STEM studies if they
show higher STEM-related self-efficacy and ability self-concepts [26] (for a general review,
see [27]). Furthermore, positive value beliefs with regard to mathematics and science among
adolescents at the beginning of high school were associated with STEM achievement, as
well as STEM subject choices, not only in high school, but also 7 years later in college [28].

Yet, even if the decision to study a STEM subject has already been made, differences in
STEM students’ self-efficacy and value beliefs, e.g., due to their perceived minority status as
a female or first-generation student, occur and should not be neglected, as they were shown
to be relevant for study success [9,29,30]. For example, a study with a sample of first-year
engineering undergraduates showed that higher levels of engineering self-efficacy and
highly valuing engineering were related to higher engineering persistence [31].

To conclude, empirical findings corroborate the importance of expectations and value
beliefs (as well as their interplay) in the prediction of academic choices and success in STEM
fields and beyond. As a consequence, investigating both the level of and the interindividual
differences in these constructs amongst international STEM students at the beginning of
their studies is important to identify student groups who might be at risk of struggling in
or dropping out of their degree programs.

1.2. Differences in Expectations and Value Beliefs by Gender and Parental Academic Background

Gender. One of the purposes of the EVT [7] is to explain gender differences in STEM-
related academic attitudes and decisions such as subject choices.

Indeed, in the university context, female students remain to be underrepresented in
many STEM subjects. In the US—despite differences between subjects (e.g., 19% female
students in engineering-technology and computer science vs. 39% in physics)—the overall
proportion of 35% female students in STEM corroborates the gender imbalance [2]. Similarly,
in Germany, female students remain to be underrepresented in STEM subjects [32] with, for
example, only 16% females in engineering and 21% in computer science [32,33]. We may,
thus, assume that the female international STEM students in Germany represent a selective
sample who chose to study STEM despite the unpopularity of these subjects amongst their
same gender fellows. This may have implications with regard to gender differences in their
study-related expectations and value beliefs. Yet, to the best of our knowledge, there is
no systematic research on gender differences in expectations and value beliefs amongst
international STEM students in Germany and beyond, although many studies addressed
these issues in different stages of the educational career. For example, a meta-analysis of
187 studies by Huang [29] identified gender differences in academic self-efficacy that were
moderated by subject area. Males showed higher levels of self-efficacy in mathematics,
computer science, and science than females. Importantly, gender differences in academic
self-efficacy also varied with age. The largest effect size occurred for respondents who were
over 23 years old, which supports their importance in higher education.

A more recent meta-analysis (1 = 176) revealed gender differences in all expectancy—
value components but costs (mostly because there were not enough studies available) across
different subject fields [9]. In particular, males showed higher levels of expectancy for
success in math, science, computing, engineering, and physical sciences (small to medium
effect sizes). In biological sciences, there were no gender differences in expectancy for
success. With regard to the value components, the results showed higher levels of intrinsic
value for males in math, science, computing, physical sciences, and engineering (medium
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effect sizes), whereas females reported higher intrinsic values with regard to biological
sciences. Yet, for utility and attainment value, gender differences were less obvious; males
only indicated higher levels of utility value in computing. Moreover, males showed higher
overall task value in computing and math, whereas girls showed higher overall task value
in physical sciences (all small effect sizes). All other gender differences were negligible.
With regard to the cost component, the low number of studies and effect sizes limited
the results. The only substantial effect sizes were observed for physical science, where
females reported higher costs (medium effect size). Overall, gender differences were
weaker for general science expectancy/value than they were in more precisely defined
areas of STEM (e.g., physical or biological sciences). With regard to the interaction of gender
and other demographic characteristics, only one significant interaction, for gender and
age (categorized into elementary school, middle school, high school, and (young) adult
samples) was observed, i.e., the gender gap in expectancy for success was larger for older
samples in more advanced stages of the educational career [9].

To conclude, both meta-analyses [9,29] suggested that gender differences in STEM-
related expectancies and values in the favor of males are prevalent in all educational
stages. Surprisingly, the findings suggest that gender differences gain importance in more
advanced stages of the educational career despite potential self-selection mechanisms
with regard to university subject choices. These considerations led to our investigation of
the relationship between gender and expectancy—value components at the beginning of
international STEM students study time abroad.

Parental academic background. Previous research on the role of the parental aca-
demic background with regard to academic decisions and success suggested that students’
generational status, i.e., being a first-generation or continuous-generation student, was de-
cisive [34,35]. Being the first in the family who is studying at a higher education institution
contains several barriers with regard to academic success, e.g., due to missing role models,
knowledge about the campus life, or a lack of university belonging. Several studies substan-
tiated advantages of being a continuous-generation student with regard to the academic
success of students with and without an immigrant background in Germany [36-38].

Yet, few studies considered the association between parental academic background
and study-related expectancies and values. Findings from the school context by Gaspard
et al. [39] showed associations of parental academic background with ability self-concept
and task value (attainment) in math; high school students with at least one parent who
holds an academic degree reported a higher academic self-concept and higher task (at-
tainment) values. Former research using a sample of secondary education students in
Germany showed significant correlations between socioeconomic status (which included
parental academic background) and all expectancy and value components. In particular,
positive associations for expectancy, attainment, intrinsic, and utility value (v = .15 to
.11) and a negative one for cost value (r = —.09) were identified [40]. Accordingly, Gold-
man et al. [41] revealed that first-generation college students indicated higher levels of
cost value and that these more strongly increased during the semester as compared to
continuous-generation students.

Overall, these few findings suggest that coming from a non-academic household may
have negative consequences with regard to international students’ (STEM) expectations and
values. Yet, further empirical research to evaluate these tentative assumptions is needed.

1.3. Expectations and Value Beliefs and Cultural Characteristics

The (S)EVT and related research postulated that cultural norms, such as individualism
and collectivism, influence expectations and value beliefs [8,12,21,42,43]. Accordingly, pre-
vious studies showed that gender differences in STEM attitudes and success varied between
European countries [44,45]. The authors explained these differences with references to cul-
tural norms. Furthermore, Donohue [46] showed that cultural norms predicted the intrinsic
value of undergraduate university students in the United States. Mok et al. [47] reported
associations between cultural norms and the utility value of study programs amongst
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a sample of international students in Germany. Hence, we deemed it was important to
consider students’ cultural background as an external predictor of the EVT factors and
included students’ countries of origin (summarized to country groups) into our analyses.
Former studies also showed a strong relation between language skills and international
students’ study success and emphasized their importance for the academic (and social)
integration (e.g., Wisniewski et al. [48]). Language skills may help students to feel more
confident to succeed in the study program, thereby increasing their task enjoyment and mo-
tivation to persist. Likewise, as language skills may reduce (cultural) barriers and facilitate
participation in campus life, psychological costs such as the experience of loneliness and
stress may decrease. Therefore, a measure of self-perceived study-related language skills
was included in the analyses to analyze potential effects of these skills on international
students” expectancies and value beliefs. Previous experiences in the host country were
shown to have an impact on cultural transition experiences [49,50]. In particular, previous
experiences in Germany might influence expectations of students to be able to handle (aca-
demic) challenges and thereby increase their academic self-efficacy. Furthermore, knowing
what to expect in Germany may reduce fear and stress during the acculturation process,
thus increasing enjoyment and decreasing psychological costs. Hence, we additionally
considered previous residence in Germany.

Beyond the general importance of cultural norms and differences, the EVT also em-
phasizes that individual differences in approaching a culture may influence the formation
of expectancy and value beliefs [8,42]. In addition, acculturation theory suggests that, for
international students, differences in their approaches to both their host- and their home-
culture are essential. According to Berry [51], such differences are captured in individuals’
acculturation attitudes, i.e., their attitudes toward and interest in the involvement with the
home- and the host-culture. Importantly, home- and host-culture orientation are consid-
ered to reflect two independent constructs [51,52]. Home- and host-culture orientations
correlated positively with sociocultural adaption in the school context and beyond (e.g.,
Berry [51]). This suggests its relevance with regard to the formation of education-related
expectancies and values.

However, a recent meta-analysis by Bierwiaczonek and Kunst [53] indicated that
the relationship between host- and home-culture acculturation and adaptation might be
weaker and less consistent than assumed. The only relationship that was consistently
maintained even in longitudinal designs was the positive association between host-culture
orientation and sociocultural adaptation. Yet, the authors concluded that the heterogeneity
and instability of effects might be due to the heterogeneity in samples, e.g., with regard to
the duration of their stay abroad. For example, it could be that acculturation orientations
are more relevant regarding the sociocultural adaptation in the early stages of migration
(e.g., at the beginning of a study program abroad) and become less relevant at later stages.
The authors, thus, called for further studies on the relationship between acculturation
orientations and sociocultural outcomes which—in the present case—are captured by
students’ study-related expectancies and values [53]. In line with previous findings, we
speculated that a higher host-culture orientation could probably serve as a kind of resource
during the adaption process and reduce the perceived costs of studying abroad during the
adaption of international students in Germany.

1.4. Intersectionality

Intersectionality is defined as the interaction of multiple characteristics on diverse
dimensions, which could build the base for discrimination or the experience of dis-
advantages [54,55]. Hence, the effects of these dimensions are developed in interac-
tion/intersection, not just added up [10,11]. Results of studies in the US revealed that
the confluence of multiple minority status-generating characteristics (e.g., gender, ethnicity,
and parental academic background) conditioned lower levels of academic achievement
in the school and higher education sector [56,57]. Most current studies on the interaction
of gender, educational background, and ethnic/cultural background characteristics were
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conducted in the US. Most studies based on European data primarily examine the school
sector [44,45]. With regard to higher education in Germany, intersectionality has mainly
been considered at a descriptive level [38].

This unequal distribution of intersectional research between the US and Europe was
also noted by Parker et al. [9]. Their meta-analysis provides the most comprehensive
research work to date that considered an intersectional perspective on students” expectancy
and value beliefs in different academic domains. Parker et al. [9] pointed out that gender
influences the expectancy—value components not only alone, but also in interaction with
multiple characteristics. In particular, their analysis revealed interactions of gender and
social class (operationalized by socioeconomic status) in the math domain for expectancy,
intrinsic value, and (by trend) for utility value. In all cases, the gender effect sizes were
highest in high-socioeconomic status samples. Similar patterns were found for science
expectancy. Yet, in view of the limited data on these interactions, the results need to be
interpreted with caution and require further research.

Beyond these meta-analytic findings, a study that considered samples from 65 uni-
versities in the US revealed that female first-generation students reported significantly
lower levels of self-efficacy than female continuous-generation students and male students,
regardless of their academic family background [58]. In contrast, Else-Quest et al. [59]
reported that, although gender gaps in self-beliefs and value beliefs in science and math
slightly varied among Latin, Asian American, and Caucasian 10th grade high school stu-
dents in the US, these differences tended not to be statistically significant. Seo et al. [60]
used a similar but nationally representative sample of US 10th graders and showed that
male adolescents’ math self-concept was more positive than females among Whites and
Latinxs but not among Blacks and Asians.

Given the heterogeneity and small number of previous findings, the current research
considered intersectional effects between gender and students’ academic and cultural
background from an intersectional perspective to allow for a more specific consideration of
potential disadvantage and dropout risks of specific student groups.

2. Purposes of the Present Study

The (S)EVT and previous findings emphasize that expectancy and value beliefs are
important determinants of academic success [21-23]. However, to the best of our knowl-
edge, there are no studies that specifically addressed expectations and value beliefs of
international STEM students. In order to close this research gap, we examined how gender,
parental academic background, and cultural characteristics (i.e., cultural background, study-
related language skills, previous residence in Germany, and acculturation orientations) are
related to the academic self-efficacy and value beliefs of a large sample of international
STEM students. Moreover, despite our focus on students in STEM subjects, the design
allows us to compare the pattern of results between STEM and non-STEM subjects; we can,
thus, infer if any findings are indeed specific to the situation of international students in
STEM or reflect a more general pattern.

On the basis of previous findings, we formulated the hypotheses below.

2.1. Relations with Gender

H1a. Female international STEM students show lower levels of academic self-efficacy than male
international STEM students.

H1b. Female international STEM students show higher levels of cost value than male international
STEM students, but lower levels of intrinsic, attainment and utility values.

2.2. Relations with Parental Academic Background

H2a. International STEM students who are first-generation students report lower levels of academic
self-efficacy than international STEM students who are continuous-generation students.
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H2b. International STEM students who are first-generation students report higher levels of costs
than international STEM students who are continuous-generation students. We did not assume
differences in intrinsic, attainment and utility values, but assessed these for explorative reasons.

2.3. Interactions of Gender and Parental Academic Background

H3a. Female international STEM students who are first-generation students report lower levels
of academic self-efficacy than female international STEM students who are continuous-generation
students and than male STEM students.

H3b. Female international STEM students who are first-generation students report higher levels of
cost values than female international STEM students are continuous-generation students and than
male international STEM students.

No interaction effects between gender and parental academic background were ex-
pected for intrinsic, attainment, and utility values, yet we assessed these for explorative
reasons. We further pursued some exploratory questions on the associations of cultural
background and its interaction with gender, as well as acculturation orientations. In partic-
ular, we assessed if academic self-efficacy and value beliefs of international STEM students
differed by country groups and if these associations were moderated by students’ gender.

Additionally, we examined how study-related language skills, previous stays in Ger-
many, host-culture orientation, and home-culture orientation were related to academic
self-efficacy and value beliefs of international STEM students.

In order to address these questions, we used data on bachelor students from a large
and diverse panel sample of international students in Germany that provided information
from students of different cultural and parental academic backgrounds, studying all over
Germany in an extensive range of subject groups and at different higher education institu-
tions. Notably, this dataset provided us with the great advantage of a large control group
of international non-STEM students.

3. Method
3.1. Sample

The data come from the first wave of the 3 year German panel study on international
students (International Student Survey [61]), which was conducted in the interdisciplinary
research project Academic Success and Withdrawal Among International Students in Germany
in Bachelor’s and Master’s Programs (SeSaBa). The online survey (presented in German
and English language) addressed international students, i.e., students who held a foreign
citizenship and obtained their university entrance qualification outside of Germany or
at a preparatory college (German: Studienkolleg) [1]. Further inclusion criteria were that
international students had to study in the first semester of a bachelor’s or master’s degree
program in winter term 2017 /2018 and intended to obtain their degree in Germany [61].
The participants registered for the study by answering a short questionnaire (t0) to confirm
they content the inclusion criteria. They also received information on data protection
standards provided their informed consent here and at the beginning of each questionnaire.
The first wave took place at the end of the first semester between January and April 2018.

The analysis sample included data from 1590 international bachelor students (nstpym = 882,
fnon-sTEM = 708). They were studying at 123 universities (with the exception of music and
art universities [61]) in all 16 federal states of Germany and in 34 subject groups. The
participants came from 120 different countries. The largest group was from Syria (8.6%,
n =136), followed by China (6.5%, n = 104), Russia (5.6%, n = 89), Luxembourg (4.0%,
n = 63), Bulgaria (3.8%, n = 60), and the United States and Ukraine (each 3.7%, n = 59). At
t1, their mean age was 23.5 years (SD = 4.25); 48.3% (n = 768) were female and 457 (32.7%)
were first-generation students. Further information on the demographic characteristics of
the sample is shown in Table 1.
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Table 1. Descriptive statistics of sample characteristics and control variables.
Variables STEM Non-STEM
Mean age in years (SD) 22.95 (3.58) 24.18 (4.87)
Female (%) 283 (32.1%) 485 (68.5%)
Parental academic background o o
(continuous-generation students) (%) 42 (67.2%) 445 (67.4%)
Country groups (%)
Western Europe (Reference category) 95 (10.8%) 148 (20.9%)
Central and South Eastern Europe 117 (13.3%) 116 (16.4%)
Eastern Europe and Central Asia 74 (8.4%) 133 (18.8%)
North America 21 (2.4%) 43 (6.1%)
Latin America 67 (7.6%) 53 (7.5%)
North Africa and Middle East 269 (30.5%) 62 (8.8%)
Sub-Saharan Africa 45 (5.1%) 33 (4.7%)
Asia and Pacific 194 (22.0%) 120 (16.9%)
Previous residence in Germany (yes) (%) 253 (29.1%) 300 (43.0%)

Note. N = 1590, ngtem = 882, ninon-sTEM = 708 (in the descriptive statistics, listwise deletion was used).

3.2. Instruments and Scales

Academic self-efficacy. Academic self-efficacy was measured using a three-item short
scale on general self-efficacy expectations (ASKU) [62] that participants were instructed
to answer with regard to their studies. An example item is “In difficult situations, I can
rely on my abilities.”. The participants indicated their level of agreement on a five-point
Likert scale from 1 (strongly disagree) to 5 (strongly agree). The scale revealed a high internal
consistency [63] with o =.78.

Study-related value beliefs. Intrinsic value was measured with two items from a scale
by Westermann et al. [64] (German translation by Heise and Thies [65]). A sample item was
“I find my studies really interesting.” (p = .73). The study-related attainment value, utility
value, and costs were measured with items based on Gaspard et al. [66]. There were two
items each on attainment value (e.g., “My studies are very important to me personally.”;
the Spearman-Brown reliability coefficient was p = .69), utility value (e.g., “My studies will
positively influence my future.”; p = .72), and costs (e.g., “I have to make many personal
sacrifices for my studies.”; p = .57). Students indicated their level of agreement using a
five-point Likert scale ranging from 1 = strongly disagree to 5 = strongly agree.

STEM versus non-STEM-subjects. The categorization of the study subject groups into
STEM and non-STEM subjects was based on the specification of the Federal Statistical
Office of Germany for the winter semester 2017/2018 [32] and the statistics of the Federal
Employment Agency [33]. In this categorization, for example, human medicine and health
science, agricultural science, forestry, nutritional science and veterinary medicine, business
engineering specializing in economics, and social science were considered as non-STEM
subjects, whereas, e.g., pharmacy, business engineering specializing in engineering sciences,
architecture, interior design, and spatial planning were considered as STEM subjects, in
addition to the more familiar STEM subjects [32,33].

Gender. Participants specified their gender using the categories 0 = male, 1 = female,
and 2 = diverse. Because of the small number of students who chose the category “diverse”
(< 0.1%) it was not possible to separately analyze this gender category. As a consequence,
participants who indicated their gender as “diverse” (n = 6) were omitted from the sample.

Parental academic background. Students were categorized as first-generation stu-
dents if they reported that none of their parents held a bachelor’s, master’s, or doctorate
degree; otherwise, they were categorized as continuous-generation students (0 = first-
generation students, 1 = continuous-generation students).

Cultural background. We operationalized the participants’ cultural background by
the country of students’ university entrance qualification. These countries were categorized
into eight regions according to the German Academic Exchange Service’s (DAAD) regional
coding system [4,67], i.e., Western Europe (which served as the reference category), Central
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and South Eastern Europe, Eastern Europe and Central Asia, North America, Latin America,
North Africa and Middle East, Sub-Saharan Africa, and Asia-Pacific.

Study-related language skills. The participants indicated their study-related language
skills by answering the self-formulated item “My language skills are sufficient to cope with
my academic studies.” on a five-point Likert scale (1 = strongly disagree to 5 = strongly agree).

Previous residence in Germany. Students responded to the question “Before your
current stay in Germany, had you ever lived in Germany for at least 1 month?” with 0 = no
or 1 = yes to provide information about a potential previous residence in Germany.

Acculturation orientations. Host-culture orientation (« = .81) and home-culture ori-
entation (x = .81) were measured with four items each that were adapted from Demes
and Geeraert [68]. The participants rated the statements on a five-point Likert scale from
1 (strongly disagree) to 5 (strongly agree). Sample items were “It is important to me to
have friends from my country of origin.” for the home-culture orientation and “It is im-
portant to me to get to know and maintain German customs and traditions.” for the
host-culture orientation.

Age. Participants age at the first measurement was calculated from their year of birth.

3.3. Analytical Strategy

All analyses were calculated with IBM SPSS Statistics version 28 [69] and Mplus
Version 7 [70]. Missing data were handled with the full information maximum likelihood
(FIML) method as implemented in Mplus although missing rates of all constructs were
very low (< 1%). Preliminary analyses confirmed that all conditions for linear regression
analyses were met. To assess potential dependencies in the data due to the clustering
of participants in country groups, we first inspected intraclass correlations (ICC’s). Yet,
all ICCs were low (< .01) which suggests that the independence of observations can be
assumed. Thus, multi-group regression analyses were performed to evaluate significant
differences between STEM and non-STEM subjects. All continuous predictors were grand-
mean-centered as part of the analyses. In a first step, the predictor variables were inserted,
and a Wald-test was run to test the appropriateness of equality constraints between the
subject groups. According to non-significant Wald-tests (at p > .05), the respective model
paths were restricted to be equal. In the next step, the interaction terms (interactions
between gender and parental academic background and between gender and the country
groups) were inserted, and it was tested if these paths could be equated across subject
groups. If the interaction terms did not yield statistical significance in both subject groups,
they were removed from the model. In the last step, the intercepts were tested and set equal
if the Wald-test was not significant. In all analyses, effects of age were controlled.

3.4. Power Analyses

A post-hoc power analyses using G*Power Version 3.1.9.7 [71,72] revealed that, with a
significance level of o = .05 and N = 1590, even small (interaction) effects of (f 2 = 02) could
be detected with a probability of 1 — 3 = .96. Accordingly, a target power of at least .80
according to Cohen [73] was achieved.

4. Results
4.1. Descriptive Analyses

The international students showed high means of academic self-efficacy and all value
components (see Table 2). Despite slightly different means, the overall pattern was the
same in both subject groups. The highest values were observed for attainment value,
intrinsic value, and utility value, which all clearly exceeded the scale mean of three. The
means of academic self-efficacy and cost value were lower, but also exceeded the scale
means. T-Tests revealed significant difference between STEM and non-STEM students
in academic self-efficacy whilst all other differences were negligible (see Table 2). The
bivariate correlations between the study variables in the STEM and non-STEM sample are
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presented in Table 3. Overall, the correlation pattern was similar in both subject groups
and yielded small to moderate sizes associations.

Table 2. Descriptive statistics of main scale study variables.

Variables STEM Non-STEM t-Tests
M SD M SD t(df) p d
Study-related language skills 3.98 0.92 4.03 0.96 0.96(1561) .335 .05
Home-culture orientation 292 0.90 3.00 0.90 1.64(1518) 102 .08
Host-culture orientation 3.51 0.84 3.54 0.78 0.68(1519) 498 .04
Dependent variables

Academic self-efficacy 3.71 0.71 3.81 0.69 2.72(1553) .007 14
Value beliefs

Attainment value 449 0.68 448 0.60  —0.33(1559) .745 —.02

Intrinsic value 3.99 0.82 4.06 0.80 1.78(1559) 075 .09

Utility value 4.53 0.67 451 0.61  —0.53(1559) .598 —.03

Cost value 3.45 0.89 3.39 0.91 —1.30(1559) .193 —.07

Note. ngtpm = 882, inon-sTEM = 708 (in the descriptive statistics, listwise deletion was used).

4.2. Multi-Group Analyses

All models explained substantial variance in academic self-efficacy (12% STEM; 15%
non-STEM), attainment value (8% STEM; 11% non-STEM), intrinsic value (12% both subject
groups), utility value (8% STEM; 12% non-STEM), and cost (7% STEM; 9% non-STEM).
Overall, the multi-group analyses yielded very few differences between STEM- and non-
STEM students (Table 4). That is, most of the reported results represent generalized
patterns that apply to international students in STEM subjects and beyond. As a conse-
quence, the below description of results is focused on the results for the STEM sample;
findings from the comparison group of non-STEM students are only considered in cases
of significant differences between the subject groups. In line with the results from the
t-tests, differences in the adjusted intercepts were only identified for academic self-efficacy
(adjusted M =3.55, SE = 0.11, p < .001 for STEM students; M = 3.63, SE = 0.12, p < .001 for
non-STEM; Wald x? = 5.83, p = .016). All other Wald-tests on the adjusted intercepts—for
attainment (M = 4.43, SE = 0.07), intrinsic (M = 4.13, SE = 0.06), utility (M = 4.48, SE = 0.07),
and cost value (M = 3.12, SE = 0.07)—did not yield significance (all p-values > .136).

Contrary to our assumptions, we did not find associations between gender and any
expectancy or value components (Table 4). That is, the hypotheses Hla and H1b had to
be rejected.

Parental academic background showed a significant association with academic self-
efficacy (b = .08, SE = .04, 3 = .12, p = .027) which implies that, in line with hypothesis 2a,
continuous-generation STEM students showed higher levels of academic self-efficacy than
first-generation STEM students.

Parental academic background showed no statistical significance in relation with cost
value. Hence, hypothesis 2b was not supported.

Contrary to our assumptions, no significant interaction of parental academic back-
ground and gender in relation with academic self-efficacy (H3a) and cost values (H3b)
could be identified which implies the rejection of both hypotheses.
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Table 3. Correlations between the study variables.

Correlations 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 17. 18. 19.
1. Academic self-efficacy - A5% 30 200%™ —10* 39* .00 .01 .07 .03 .05 15 % —.02 —.06 —.04 —.17* 01 .02 .04
Value beliefs
2. Attainment value 21 ** - .36 ** 49 ** Jd0* 11 .07 —.01 —.09* .04 .00 —17* .08 * .05 A1 —.02 .04 —.02 19 **
3. Intrinsic value 34% 40 - 30 —22%  31* —01 .06 —.05 —.01 .01 -.01 .03 .04 .04 —17* 01 -.07 10
4. Utility value 21%  e2* 38* - .08* 16** .07 .01 —.00 .09 * 0% —13** Jd2* .07 .02 —.15* 10* —.04 18 **
5. Cost value —.07* 21 —11* A7 #* - —22* —01 d4* —.02 .03 —.00 2% .03 .08 * .02 .06 .03 .07 13 **
6. Study-related language skills 27 A1 27 A3* —15* - —.05 —11* 01 .08 * .02 —.00 —-.03 —=11** .06 —A41* 04 .01 —.02
7. Previous residence Germany .00 —.06 —.05 —.03 02 —.04 - Jd2% —01 .02 21 —.07 d6* —14* —.03 —.06 A2 — 13 .02
8. Age —.04 .01 .01 —.05 06 —.07 .08 * - —J12% —15*  08* .15** .06 14 .09 * .02 —-.03 -.07 .03
9. Parental academic background .07 * .02 .07 —.00 .03 .02 .08* —24* - —.05 2% 14 A1 —.05 .01 —.06 —.08 .04 .02
Country groups
10. Central and South Eastern Europe .05 —.06 .04 .04 .00 .09 ** 08* —22* 01 - =21 —11* —13* —14* —01* —20* .05 —.06 —.01
11. Eastern Europe and Central Asia .04 .00 .04 .09* —.04 07* 22 .03 A1 12 - —JA2x =14 —156%  —11% 22 16* —.08* .02
12. North America .04 —.09* —.04 —11* .04 .02 .02 13** 06 —.06 —.05 - —.07 —.08* —06 —.12* —02 13* .08*%
13. Latin America .07 .03 .05 .07 * 10 .04 13* .01 A1 —11* —.09* —.05 - —-.09* —06 —.13* —.03 —.02 2%
14. North Africa and Middle East —.04 2% —10* .03 07 —10* —15*  21* —(Q07* —26* —20%* —10* —19* - —.07 =14 —25* — 07 —.03
15. Sub-Sahara Africa —.03 A3* .08 * 12 .00 .04 —12* 07 —.08* —.09* —07* —.04 —.07* —15* - —.10* —.02 —.03 —.00
16. Asia and Pacific —.07 —.09* —.09* —18* —05 -—.26* —.02 —.01 —-01 —21* —16* —.08* —15% —35* —12* - —.00 .06 .03
17. Gender —.04 —.03 —.00 .07 * .00 .02 07* —.03 .07 * .08 * 17* .00 .05 —21* —.02 .04 - —.01 —.01
18. Home-culture orientation —.05 —.04 —.06 —.05 —-.00 -.03 —11* —20* 07 —.04 —11* .04 —-.03 —.06 —.00 2% —.02 - 16 **
19. Host-culture orientation .03 2% 14 09% 01 —.02 .01 .05 —-.03 —.10* .03 .06 .05 .03 —.04 .04 .03 .08 * -

Note. Correlations for the non-STEM group are above the diagonal. Correlations for the STEM group are below the diagonal. For categorial variables, Spearman’s rho is presented.
nstEM = 882, fnon-sTEM = 708. Listwise deletion was used. Country groups: Reference category, Western Europe. ** Correlation is significant at the level of p < .01. * Correlation is
significant at the level of p < .05.
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Table 4. Results of the multi-group models for STEM students.
Predictors SeAl;?](Ei fefircl ;zy Attainment Value Intrinsic Value Utility Values Cost Value
Final Model b SE p b SE p b SE p b SE p b SE P
Age .00 .00 468 —.00 .00 .830 .01 .01 .013 —-00 .00 566 .01 .01 .017
Previous residence in Germany —.02 04 634 .02 .04 .501 —-.05 .05 271 —-03 .04 480 —-.00 .05 971
Study-related language skills 27 02 <.001 .09 .02 <.000 .23 02 <.000 .08 .02 <.001 —-17 .03 <.001
Country groups®
Central and South Eastern Europe 14 06 027 —-13 .09 .160 =11 .07 147 08 .09 348 35 .08 <.001
Eastern Europe and Central Asia d0 07 122 06 11 557 —-.10 .08 222 1711 110 24 .09 .007
North America 30 .10 002 —-63 .13 <.001 -—-25 .11 .027 —-61 13 <.001 56 .13 <.001
Latin America 12 .08 137 .05 .10 .606 —-.05 .09 561 15 10 143 50 .10 <.001
North Africa and Middle East 06 .06 335 17 .08 .024 -21 .07 .004 A1 .07 135 39 .08 <.001
Sub-Saharan Africa -03 .09 759 41 12 <.001 .05 11 666 21 12 063 .33 .12 .006
Asia and Pacific 12 06 073 11 .08 .194 -15 .07 .047 —-09 .08 292 17 .09 .045
Gender —05 .04 160 —.04 .09 .625 —-01 .04 .829 -06 .09 529 .05 .05 .303
Parental academic background 08 .04 .027 —.04 .05 459 .06 .04 .180 —04 05 434 .00 .05 .998
Home-culture orientation —-02 .02 439 —-02 .02 .393 -.07 .02 .002 —-02 .02 333 .05 .03 .055
Host-culture orientation 03 .02 151 12 .02 <.001 .14 03  <.001 10 .02 <.001 .04 .03 .169
Gender x parental academic —01 07 873 03 07 618
background
Central and South Eastern Europe x 34 12 003 19 12 0%
gender )
::i?é? Europe and Central Asia x 09 13 475 11 13 400
North America x gender 47 17 .006 .60 .17 <.001
Latin America x ger}der 26 .14 .066 25 14 072
I(;L(ﬁ'é};rAfnca and Middle East x —00 12 987 11 12 347
Sub-Saharan Africa x gender -.14 17 397 .05 .17 746
Asia-Pacific x gender 00 11 999 12 11 263

Note. ngrem = 803. @ Country groups used Western Europe as the reference category. The final model of each
dependent variable is presented here.

With regard to cultural background, some country groups yielded statistically signif-
icant associations with academic self-efficacy: students from Central and South Eastern
Europe (b = .14, SE = .06, 3 = .37, p = .027) and North America (b = .30, SE = .10, 3 = 41,
p = .002) showed higher levels of study-related self-efficacy as compared to the reference
group Western Europe. Beyond this, students’ cultural background played a role with
regard to all investigated value outcomes, with most associations being substantiated
between cultural background and cost value, as presented in Table 4. In particular, students
from all other country groups indicated higher cost value than their fellows from Western
Europe (3’s ranged from .19 to .63). Furthermore, students from North America (b = —.25,
SE=.11,  =—-.31,p=.027), from North Africa and Middle East (b = —.21, SE= .07, = —.26,
p =.004), and from Asia-Pacific (b = —.15, SE = .07, 3 = —.18, p = .047) showed lower levels
of intrinsic value in comparison to the students from Western Europe.

No significant interactions of country groups and gender in relation with academic self-
efficacy could be observed. Yet, some instances of interactions between country groups and
gender were detected for attainment and utility value (Figures 1 and 2, Table 4), pointing
toward differences between male and female students that only occurred amongst students
from these country groups. In particular, female students from Central and South Eastern
Europe (b = .34, SE = .12, 3 = .58, p = .003) and North America (b = .47, SE = .17, 3 = .80,
p = .006) reported higher attainment values than their male fellows. The same applied to
female students from North America with regard to their perceptions of utility values (b
=.60, SE = .17, p = .92, p <.001). Regarding cost and intrinsic value, no intersections of
country groups and gender showed statistical significance (all p-values > .060).
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Figure 1. The interaction of country groups and gender in the prediction of attainment value.
nstpMm = 803. Error bars represent the standard errors. Reference category: Western Europe.
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Figure 2. The interaction of country groups and gender in the prediction of utility value. ngrgym = 803.
Error bars represent the standard errors. Reference category: Western Europe.

Study-related language skills showed a positive significant relation with academic
self-efficacy (b = .27, SE = .02, 3 = .34, p < .001), attainment value (b = .09, SE = .02, 3 = .12,
p <.001), intrinsic value (b = .23, SE = .02, 3 = .26, p <.001), and utility value (b = .08,
SE=.02, p = .11, p <.001), whereas a negative association with cost value (b = —.17,
SE =.03, 3 = —.17, p < .001) could be identified. By contrast, previous residence in Germany
showed no significant association with the dependent variables (all p-values > .270).

Moreover, acculturation orientations showed no significant relation with academic
self-efficacy. However, acculturation orientations were positively related with attainment
value (b =.12, SE = .02, 3 = .15, p < .001), intrinsic value (b = .14, SE = .03, § = .15, p < .001),
and utility value (b = .10, SE = .02, 3 = .13, p < .001), i.e., a higher host-culture orientation
was associated with higher levels in the three value components, whereas a higher home-
culture orientation was only related to lower levels of intrinsic value (b = —.07, SE = .02,
B =—0.08, p =.002).
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With regard to age, a small positive relation with intrinsic value (b = .01, SE = .01, = .06,
p = .013), as well as cost (b = .01, SE = .01, = .05, p = .017), showed statistical significance.

5. Discussion

Despite increasing numbers of international students in OECD countries such as Ger-
many [3,67,74], little is known about their (psychological) prerequisites for study success.
Given the relevance of expectations and value beliefs for a successful completion of the aca-
demic track [21-23], we explored their manifestation amongst international STEM students
in Germany and investigated if former findings on differences in these variables by gender,
parental academic background, and cultural background that were identified amongst
school students or in US student samples were transferable to our sample. Beyond this,
we also investigated associations with study-related language skills, previous residence
in Germany, and the international students’” acculturation orientations. To support our
findings, we compared the associations between STEM and a non-STEM comparison group
as a kind of robustness check and to explore potential differences between subject groups.

In general, the international students showed high levels of expectations and value be-
liefs. Yet, only the means of academic self-efficacy differed significantly between the subject
groups, i.e., international STEM students showed significantly lower levels of academic
self-efficacy than international non-STEM students. All other results (regression paths in the
multi-group model, unadjusted and adjusted means) did not significantly differ between
the subject groups. Against our expectations, there were no direct associations between
gender and the expectancy—value components. Yet, the parental academic background
was related to academic self-efficacy as continuous-generation students showed higher aca-
demic self-efficacy than first-generation students. By contrast, the relation between parental
academic background and cost value was not significant, and there were no interactions
between gender and parental academic background.

Furthermore, significant associations between cultural background and all expectancy—
value components were identified, most of them referring to cost. In some cases, the
associations differed by gender. Study-related language skills were positively related to
academic self-efficacy and attainment, intrinsic, and utility value but negatively to costs.
By contrast, no significant associations between previous residence in Germany and the
outcome variables were substantiated. With regard to the acculturation orientations, host-
culture orientation was positively related with attainment value, intrinsic value, and utility
value, whereas home-culture orientation was negatively associated with intrinsic value.
Below, we discuss the outlined results in more detail.

5.1. High Levels of Expectations and Value Beliefs Amongst International STEM Students

With regard to the manifestation of expectancies and values amongst international
students, the analyses revealed high levels of all expectancy and value components. That
is, at the beginning of their studies, international students in Germany seemed to be quite
optimistic about their potential to meet the requirements of their degree courses and value
their studies for several reasons, such as intrinsic joy, personal importance, and utility for
their future. Yet, despite the rather high levels of academic self-efficacy being rather high,
comparisons between the subject groups revealed that international STEM students scored
lower than their fellows in non-STEM subjects. This applied to both the unadjusted means
(that were compared via t-tests) and the intercepts in the final multi-group regression model
that included all main predictors and, thus, controlled for potential differences between
the subject groups in these variables. These results were in line with the findings by Lee
et al. [75] who reported similar differences between the subject groups. This might be
reasoned in the high reputation of STEM subjects as being particularly demanding and
prestigious, which might decrease students’ expectations to be able to master the upcoming
academic challenges [76,77]. Furthermore, the international students also reported high
levels of costs, i.e., they feel that their studies in Germany require great personal sacrifices
and cause many worries. Interestingly, in opposition to the common finding that higher
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intrinsic, attainment, and utility values are accompanied by reduced costs [78], attainment
and utility values were positively correlated with costs in the present sample. That is,
international students who indicated that their studies are very important and useful to
them also experienced substantial strain. This pattern might be specific to international
students who have to master additional challenges beyond the academic context such
as the cultural transition. It might also reflect an incident of introjected regulation, i.e.,
motivation from partially internalized values such as seeking approval and protecting the
ego [79]. In the present case, the students’ high levels of attainment and utility values might
be influenced by the values and expectations of significant others. As a consequence, the
students do not benefit from these elevating motivations but still suffer from increased costs.
In the future, person-centered analyses that investigate if there are distinct motivational
profiles amongst international (STEM) students and how these are linked to values and
expectations of significant others might help to better understand the observed pattern.
Furthermore, future research may also investigate the development of the expectancy and
value components over the study course and how they interact in the prediction of study
outcomes. Maybe the high costs decrease the positive effects of the other value components.
This may provide further insights into the question why so many international students
are dropping out of their degree courses [6] despite their rather high levels of self-efficacy,
as well as intrinsic, attainment, and utility values at the beginning of their studies.

5.2. Differences in Expectations and Value Beliefs by Gender and Parental Academic Background

Against our expectations, no direct associations between gender and any expectancy
or value components could be found. This points to an important difference between
previous findings from school and general student samples where females revealed less
favorable STEM expectations and value beliefs than males [9,29]. This pattern might be
reasoned in the sample selectivity of international degree-seeking STEM students in Ger-
many. International students have already accomplished several challenges before starting
their studies abroad (e.g., getting visa and study permissions, dealing with expectations
and potential stereotypes of family, teachers and peers [80], and obtaining all relevant
(language) qualifications). They decided for a STEM degree abroad despite potential (gen-
der) stereotypes and possible cultural barriers [22,25,28,80,81]. Hence, this sample can be
assumed to be highly selective (which is corroborated by the high levels of expectancies
and value beliefs). In this highly selective sample, gender might not play the same role as
in general student samples. Yet, further longitudinal studies are needed to investigate if
gender differences may unfold during later stages of the study programs.

Consistent with our hypothesis, continuous-generation students indicated higher
levels of academic self-efficacy; that is, they were more optimistic to fulfil all necessary
study requirements than their first-generation fellows. This is in line with the results of
Wille et al. [25], who identified a significant positive correlation between socioeconomic
status and math expectancy in a school sample. One explanation could be that parents with
an academic background may be able to provide more (financial) support and helpful role
models to their children. On the one hand, this may let them feel that their parents trust
in their persistence and that they fit into their study environment. On the other hand, the
parents’ potential to provide financial support may reduce their fear of having to drop out
of their studies due to a lack of financial means. Contrary to our hypotheses, no significant
relations between parental academic background costs could be identified. Hence, our
results did not support the findings of Goldman et al. [41], Meyer et al. [40], and Wille
et al. [25] who showed that first-generation college students indicated higher levels of costs
as compared to continuous-generation students, and that this effect even increased across
the semester [41].

Lastly, and also contrary to our hypotheses, no interactions of parental academic
background and gender in the prediction of academic self-efficacy and cost values yielded
significance. That is, earlier findings which showed that female first-generation students
are particularly disadvantaged in terms of lower self-efficacy [58] and increased cost
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value [9,82] could not be substantiated for international STEM students. Although the
present findings may be interpreted as good news as (female) first-generation international
STEM students do not seem to be more challenged by their studies than their fellows from
academic households, further research may investigate the persistence of this pattern over
the study course.

5.3. Differences in Expectations and Value Beliefs by Cultural Characteristics

The results of this study also indicate that students’ cultural background played a
role with regard to all investigated outcomes, with most effects being identified for costs.
Beyond the rather high mean levels, substantial differences between the country groups
were substantiated as students from all country groups indicated higher cost values than
their fellows from the reference category Western Europe. One explanation could be that
coping with cultural distance is a relevant factor. Students from more culturally distant
countries may experience greater challenges [83,84] which makes them experience higher
study costs. Yet, the relations between costs and further factors of adaptation abroad
poses an important question that could be addressed in future explorational research. In
particular, with regard to the (psychosocial) counselling of international students, it might
be helpful to further explore if international students who perceive higher costs are more
likely to suffer from burnout or reduced psychological wellbeing.

Some further associations between single country groups and expectancy and value
components were observed, as well as some interactions between country groups and
gender. The latter corroborate the findings of previous studies which suggested heteroge-
neous associations between gender and expectancy—value components in different ethnic
groups in the US [59,85-87]. Overall, our results on cultural differences and their interplay
with gender in the prediction of expectancy—value components enhance the knowledge on
these contingencies amongst international students in Germany. Yet, in order to validate
these findings and to explore the mechanisms that account for the observed effects, further
research that more closely considers (cultural) differences between and within these country
groups is deemed essential.

A previous residence in Germany showed no significant association with expectations
and value beliefs. This might be reasoned in the rather unspecific measure that did not
distinguish between different types of previous residence (e.g., holidays, school exchange,
and family stay abroad) and the duration of these stays. Further research may thus benefit
from considering such information. Contrary, study-related language skills were positively
related with academic self-efficacy, attainment values, intrinsic value, and utility value, but
negatively with cost value. This corroborates the importance of language skills with regard
to academic success and its (psychological) prerequisites [48,88]. Further research might
differentiate between skills in study program language (as assessed in our study) and host
country language (which are not necessarily the same as, for example, students may be
enrolled degree courses that are taught in English at German universities) and consider
more extensive and objective measures of language competencies such as test scores.

Lastly, the analyses showed that acculturation orientations were not significantly
related with academic self-efficacy, but were associated with attainment, intrinsic, and
utility values; that is, a higher host-culture orientation was associated with higher levels in
all three value components whereas a higher home-culture orientation was related to lower
levels of the intrinsic component. These results partly support evidence from Berry [51]
who pointed to the positive associations of host-culture orientations with adjustment and
productive adaption in the school context and beyond. They are also in line with findings
from a meta-analysis by Bierwiaczonek and Kunst [53], which suggested that the host-
culture orientation was particularly relevant in the early stages of migration. Yet, whilst
a higher host-culture orientation was approved as a valuable resource for international
students, the results on the home-culture orientation showed a contrary pattern as a higher
home-culture orientation was related to lower intrinsic value. That is, students who are
very engaged with their home-culture seem to be less prone to enjoy their studies abroad.
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5.4. Implications for Practice

Of course, it is important to mention that all reported results reflect small effect sizes.
Yet, even small effect sizes matter, because these small effects may influence the whole
academic career and, thus, gain practical relevance. Against this background, some practical
implications that may be inferred from the present results are considered.

In line with former research, international first-generation students showed lower
levels of self-efficacy than continuous-generation students in both subject groups. That
implies that interventions promoting academic self-efficacy should particularly consider
the encouragement of international first-generation students, e.g., by directly addressing
them with teaser-texts such as “You are the first in the family who studies (abroad)? Meet
others and find information regarding...”.

One further important finding with regard to practical implications was the overall
high levels of perceived costs amongst the international students that were increased for
students from countries outside of Western Europe. These findings suggest that it will be
most helpful to integrate interventions that address the reduction in psychological costs
into the counselling programs for international students. Even though some promising
examples of interventions that directly address psychological costs were described in pre-
vious studies [89,90], future research is needed to further elaborate and evaluate these
interventions and to adapt them to the specific needs of international (STEM) students. In
the meantime, interventions that address related topics and conditions of psychological
costs may be usefully employed. On the one hand, interventions may address general
study management skills such as time management (e.g., Middendorff [91]). On the other
hand, our findings suggest that it might be beneficial to complement cost interventions for
international students with elements of intercultural trainings as information on cultural
differences and hands-on practices on how to handle these effectively as this may also
contribute to the reduction of perceived costs. This suggestion is corroborated by find-
ings from Poort et al. [81] who showed that the engagement in intercultural group work
reduced perceived costs. With regard to higher education policy, establishing part-time
study programs and blended learning models may also help to decrease perceived study
burdens and, thus, psychological costs (e.g., Middendorff [91]). To conclude, addressing
psychological costs is deemed particularly important as recent studies suggested that cost
value moderate the effect of the other (S)EVT components on academic outcomes [78]. This
also suggests that interventions which increase academic self-efficacy or attainment, intrin-
sic, and utility values may pay off in terms of reduced psychological costs. For example,
previous studies suggested that the use of cooperative learning strategies, setting specific,
short-term goals and encouraging goal reflection would be helpful to support students’
academic self-efficacy [15,92], which in turn may also reduce the psychological costs.

Lastly, our findings on acculturation orientations suggest that it will be advantageous
for the adaptation process to support international students” host-culture orientation. For
example, promoting contact to the campus community may help in this regard [93]. Like-
wise, a deliberate approach toward the own home-culture orientation may help students to
maintain their study motivation and enjoyment.

All implications need to consider the relations of study-related language skills and
the expectancy-value components regardless of subject group. The more the students feel
they can master study-related communication, the higher their study-related expectancy
and the more adaptive their value beliefs will be. Wisniewski et al. [48,88] described
language skills (particularly reading skills) to be highly predictive of academic success in
the study entry phase of international students. Our findings support Wisniewski’s [48,88]
results and suggest that one mechanism by which language skills affect the academic
success might be via international students” more adaptive study-related expectations and
value constellations.

Importantly, as there were almost no differences between the subject groups, all of the
suggested interventions may be equally beneficial for all international students in STEM
and non-STEM subjects. Furthermore, in contrast to previous studies, almost no direct
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relations for gender and parental academic background with the value components were
detected; that is, in this highly selected sample of international university students, it is
probably not necessary to make targeted offers for female or for first-generation students.

5.5. General Limitations

First, it is important to consider that we investigated a specific sample, i.e., interna-
tional students in Germany. The (international) student body in other countries might differ
from this sample, e.g., with regard to their demographic and cultural characteristics. Like-
wise, the study conditions and environment will be different and, thus, present students
with other chances and challenges that might influence their study-related expectations
and value beliefs. Hence, caution is warranted with regard to the transferability of the
present results to other samples. Likewise, our sample was limited to bachelor students.
As master’s students may have different and more heterogeneous (study) experiences in
their subjects and beyond, their expectancies and value beliefs may be different and require
further research.

Moreover, the distribution of country groups showed a small number of cases in
some of the investigated country groups. This might be a reason why some effects may
not have been identified for these groups or may have been inflated by few extreme
cases. Furthermore, differences between the countries within the country groups were
not investigated. As a consequence, it is questionable to what extent the results can be
applied to each and every single country, particularly due to the small number of cases in
some countries.

We examined the associations of gender, parental academic background, and cultural
characteristics with the expectancy—value components in a cross-sectional design to explore
contingencies between these variables at the beginning of the study time abroad. This was
deemed important to get an understanding of which student groups might have increased
risks of facing challenges in their studies or dropping out of university due to their maladap-
tive expectancy—value constellations. Further longitudinal analyses are needed to explore
the differential trajectories of the expectancy—value components amongst STEM students
over the study course and the longitudinal relations between study-related expectancy
and value beliefs and academic success of international STEM students. Additionally,
the interplay of acculturation orientations and study-related expectancy and value beliefs
needs to be focused on future research, to more precisely understand their longitudinal
interdependencies and the role of the duration of the stay abroad [53]. Furthermore, due to
the non-experimental cross-sectional design of the present study, no causal interpretation
of the results is possible.

Additionally, there were some limitations with regard to the used measurement
instruments. First, only self-report measures were used which might imply some bias due
to socially desirable responding [94,95]. Second, some of the subscales (particularly in
value beliefs) were measured with only two items which may have restricted their content
validity. Although this is a common approach in large panel studies, further research may
benefit from enclosing more detailed measures of the investigated constructs.

6. Conclusions

Despite these limitations, the present study provided important insights with regard
to the manifestation of and differences in study-related expectations and value beliefs as
(psychological) prerequisites for study success amongst international STEM students (and
non-STEM students) in Germany.

Importantly, without an intersectional perspective, some of the contingencies between
demographic characteristics and the expectancy—value components would not have been
detected. Hence, the intersectional perspective can be helpful in differentiating effects of
belonging to multiple potentially disadvantaged groups [54,96]. We hope that the present
results may encourage further research on the heterogeneity amongst internationals stu-
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dents in Germany and its implications with regard to their specific strengths and potential
support needs.

Author Contributions: Conceptualization, methodology, data preparation, formal analysis, writing—
original draft preparation, J.S.P.; conceptualization, writing—review and editing, ].Z. and K.J.; super-
vision, J.Z. and K.J.; project administration; ].Z. and ].S.P,; funding acquisition, ].Z. All authors have
read and agreed to the published version of the manuscript.

Funding: This research was funded by the Federal Ministry of Education and Research (Bundesministerium
fiir Bildung und Forschung, BMBF), Grant number 16PX21018A, awarded to Dr. Julia Zimmermann.

Institutional Review Board Statement: Due to the noncontroversial nature of the content and design
of the study, an ethics approval for this research was not required as per the ethical guidelines of the
German Psychological Society (DGPs) and data protection standards at the time of data collection.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data used in this study are available upon request from the first
author. This study’s design and its analysis were not preregistered.

Acknowledgments: We thank Sandy Mockel for her valuable help with the preparation of the manuscript.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

O LN

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.

20.

Federal Statistical Office—Destatis (Statistisches Bundesamt Destatis). Bildung und Kultur: Studierende an Hochschulen. Som-
mersemester 2020; Fachserie 11—Bildung und Kultur 4.1; Statistisches Bundesamt: Wiesbaden, Germany, 2020. Available
online: https:/ /www.statistischebibliothek.de /mir/servlets/MCRFileNodeServlet/ DEHeft_derivate_00061732/21104102073
14_fuer_Bibliothek.pdf (accessed on 26 July 2023).

OECD. International Student Mobility (Indicator); OECD Publishing: Paris, France, 2023. [CrossRef]

OECD. International Migration Outlook 2022; OECD Publishing: Paris, France, 2022. [CrossRef]

DAAD; DZHW. Wissenschaft Weltoffen 2021; wbv Media GmbH & Co. KG: Bielefeld, Germany, 2021. [CrossRef]
Hoffmeyer-Zlotnik, P.; Grote, D. Anwerbung und Bindung von internationalen Studierenden in Deutschland: Studie der Deutschen
Nationalen Kontaktstelle fiir das Europiische Migrationsnetzwerk (EMN); Working Paper; Bundesamt fiir Migration und Fliichtlinge
(BAMF) Forschungszentrum Migration, Integration und Asyl (FZ): Niirnberg, Germany, 2019. Available online: https://nbn-
resolving.org/urn:nbn:de:0168-ssoar-67593-8 (accessed on 26 July 2023).

Heublein, U.; Hutzsch, C.; Schmelzer, R. Die Entwicklung der Studienabbruchquoten in Deutschland; DSHW Brief;, DZHW: Hannover,
Germany, 2022. [CrossRef]

Eccles, ].S.; Adler, T.F,; Fattermann, R.; Goff, S.B.; Kaczala, C.M.; Meece, J.L.; Midgley, C. Expectancies, values and academics
behaviors. In Achievement and Achievement Motivation; Spence, ].T., Ed.; Freeman: San Francisco, CA, USA, 1983; pp. 75-146.
Eccles, ].S.; Wigfield, A. From expectancy-value theory to situated expectancy-value theory: A developmental, social cognitive,
and sociocultural perspective on motivation. Contemp. Educ. Psychol. 2020, 61, 101859. [CrossRef]

Parker, P.D.; van Zanden, B.; Marsh, HW.; Owen, K.; Duineveld, ].J.; Noetel, M. The intersection of gender, social class, and
cultural context: A meta-analysis. Educ. Psychol. Rev. 2020, 32, 197-228. [CrossRef]

Cole, E.R. Intersectionality and research in psychology. Am. Psychol. 2009, 64, 170-180. [CrossRef]

Knapp, G.-A. Verhiltnisbestimmungen: Geschlecht, Klasse, Ethnizitét in gesellschaftstheoretischer Perspektive. In Im Widerstreit:
Feministische Theorie in Bewegung; Knapp, G.-A., Ed.; VS Verlag fiir Sozialwissenschaften: Wiesbaden, Germany, 2012; pp. 429-460.
Eccles, ].S. Understanding women'’s educational and occupational choices: Applying the Eccles et al. model of achievement-related
choices. Psychol. Women Quart. 1994, 18, 585-609. [CrossRef]

Dickhéuser, O.; Seidler, A.; Kolzer, M. Kein Mensch kann alles? Effekte dimensionaler Vergleiche auf das Fahigkeitsselbstkonzept.
Z. Padagog. Psychol. 2005, 19, 97-106. [CrossRef]

Marsh, H.W. Do university teachers become more effective with experience? A multilevel growth model of students” evaluations
of teaching over 13 years. J. Educ. Psychol. 2007, 99, 775-790. [CrossRef]

Bandura, A. Self-Efficacy: The Exercise of Control; W.H. Freeman & Co., Ltd.: New York, NY, USA, 1997.

Pajares, F. Self-efficacy beliefs in academic settings. Rev. Educ. Res. 1996, 66, 543-578. [CrossRef]

Eccles, ].S.; Wigfield, A. Motivational beliefs, values, and goals. Annu. Rev. Psychol. 2002, 53, 109-132. [CrossRef]

Bandura, A. Social Foundations of Thought and Action: A Social Cognitive Theory; Prentice-Hall: Englewood Cliffs, NJ, USA, 1986.
Bandura, A.; Pastorelli, C.; Barbaranelli, C.; Caprara, G.V. Self-efficacy pathways to childhood depression. J. Pers. Soc. Psychol.
1999, 76, 258-269. [CrossRef]

Lent, RW.; Brown, S.D.; Hackett, G. Toward a unifying social cognitive theory of career and academic interest, choice, and
performance. J. Vocat. Behav. 1994, 45, 79-122. [CrossRef]


https://www.statistischebibliothek.de/mir/servlets/MCRFileNodeServlet/DEHeft_derivate_00061732/2110410207314_fuer_Bibliothek.pdf
https://www.statistischebibliothek.de/mir/servlets/MCRFileNodeServlet/DEHeft_derivate_00061732/2110410207314_fuer_Bibliothek.pdf
https://doi.org/10.1787/4bcf6fc3-en
https://doi.org/10.1787/30fe16d2-en
https://doi.org/10.3278/7004002tw
https://nbn-resolving.org/urn:nbn:de:0168-ssoar-67593-8
https://nbn-resolving.org/urn:nbn:de:0168-ssoar-67593-8
https://doi.org/10.34878/2022.05.dzhw_brief
https://doi.org/10.1016/j.cedpsych.2020.101859
https://doi.org/10.1007/s10648-019-09493-1
https://doi.org/10.1037/a0014564
https://doi.org/10.1111/j.1471-6402.1994.tb01049.x
https://doi.org/10.1024/1010-0652.19.12.97
https://doi.org/10.1037/0022-0663.99.4.775
https://doi.org/10.3102/00346543066004543
https://doi.org/10.1146/annurev.psych.53.100901.135153
https://doi.org/10.1037/0022-3514.76.2.258
https://doi.org/10.1006/jvbe.1994.1027

Educ. Sci. 2023, 13,786 20 of 22

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Eccles, ].S.; Vida, M.N.; Barber, B. The relation of early adolescents’ college plans and both academic ability and task-value beliefs
to subsequent college enrollment. J. Early Adolesc. 2004, 24, 63-77. [CrossRef]

Wigfield, A.; Eccles, ].S. Expectancy-value theory of achievement motivation. Contemp. Educ. Psychol. 2000, 25, 68-81. [CrossRef]
[PubMed]

Wigfield, A.; Eccles, ].S. 35 years of research on students’ subjective task values and motivation: A look back and a look forward.
Adv. Motiv. Sci. 2020, 7, 161-198. [CrossRef]

Trautwein, U.; Marsh, H.W.; Nagengast, B.; Liidtke, O.; Nagy, G.; Jonkmann, K. Probing for the multiplicative term in modern
expectancy—value theory: A latent interaction modeling study. Jpn. J. Educ. Psychol. 2012, 104, 763-777. [CrossRef]

Wille, E.; Stoll, G.; Gfrorer, T.; Cambria, J.; Nagengast, B.; Trautwein, U. It takes two: Expectancy-value constructs and vocational
interests jointly predict STEM major choices. Contemp. Educ. Psychol. 2020, 61, 101858. [CrossRef]

Eccles, ].S.; Wang, M.-T. What motivates females and males to pursue careers in mathematics and science? Int. J. Behav. Dev. 2016,
40, 100-106. [CrossRef]

Oppermann, E.; Keller, L. Geschlechtsunterschiede in der Frithen MINT-Bildung—Forschungsiiberblick; Stiftung-Kinder-Forschen:
Berlin, Germany, 2018. Available online: https://www.haus-der-kleinen-forscher.de/ (accessed on 26 July 2023).

Jiang, S.; Simpkins, S.D.; Eccles, ].S. Individuals’ math and science motivation and their subsequent STEM choices and achievement
in high school and college: A longitudinal study of gender and college generation status differences. Dev. Psychol. 2020, 56,
2137-2151. [CrossRef]

Huang, C. Gender differences in academic self-efficacy: A meta-analysis. Eur. J. Psychol. Educ. 2013, 28, 1-35. [CrossRef]
Pajares, F; Miller, M.D.; Johnson, M.J. Gender differences in writing self-beliefs of elementary school students. J. Educ. Psychol.
1999, 91, 50-61. [CrossRef]

Lee, Y,; Freer, E.; Robinson, K.A.; Perez, T.; Lira, A.K.; Briedis, D.; Walton, S.P.; Linnenbrink-Garcia, L. The multiplicative function
of expectancy and value in predicting engineering students’ choice, persistence, and performance. J. Eng. Educ. 2022, 111, 531-553.
[CrossRef]

Federal Statistical Office—Destatis (Statistisches Bundesamt Destatis). Bildung und Kultur: Studierende an Hochschulen. Win-
tersemester 2017/18; Fachserie 11—Bildung und Kultur No. 4.1; Statistisches Bundesamt: Wiesbaden, Germany, 2018. Available
online: https:/ /www.statistischebibliothek.de/mir /receive/DEHeft_mods_00092410 (accessed on 26 July 2023).

Federal Employment Agency (Bundesagentur fiir Arbeit). Berichte: Blickpunkt Arbeitsmarkt—MINT—Berufe; Bundesagentur fiir
Arbeit Statistik / Arbeitsmarktberichterstattung: Niirnberg, Germany, 2019.

Padgett, R.D.; Johnson, M.P; Pascarella, E.T. First-generation undergraduate students and the impacts of the first year of college:
Additional evidence. |. Coll. Stud. Dev. 2012, 53, 243-266. [CrossRef]

Pascarella, E.T.; Pierson, C.T.; Wolniak, G.C.; Terenzini, P.T. First-generation college students: Additional evidence on college
experiences and outcomes. |. High. Educ. 2004, 75, 249-284. [CrossRef]

Ebert, J.; Heublein, U. Studienabbruch bei Studierenden mit Migrationshintergrund: Eine Vergleichende Untersuchung der Ursachen
und Motive des Studienabbruchs bei Studierenden mit und ohne Migrationshintergrund auf Basis der Befraqung der Exmatrikulierten des
Sommersemesters 2014; DZHW: Hannover, Germany, 2017.

Janke, S.; Rudert, S.C.; Marksteiner, T.; Dickhduser, O. Knowing one’s place: Parental educational background influences social
identification with academia, test anxiety, and satisfaction with studying at university. Front. Psychol. 2017, 8, 1326. [CrossRef]
[PubMed]

Lorz, M. Intersektionalitat im Hochschulbereich: In welchen Bildungsphasen bestehen soziale Ungleichheiten nach Migrationsh-
intergrund, Geschlecht und sozialer Herkunft—und inwieweit zeigen sich Interaktionseffekte? Z. Erzieh. 2019, 22, 101-124.
[CrossRef]

Gaspard, H.; Lauermann, F; Rose, N.; Wigfield, A.; Eccles, ].S. Cross-domain trajectories of students’ ability self-concepts and
intrinsic values in math and language arts. Child Dev. 2020, 91, 1800-1818. [CrossRef] [PubMed]

Meyer, J.; Fleckenstein, J.; Koller, O. Expectancy value interactions and academic achievement: Differential relationships with
achievement measures. Contermp. Educ. Psychol. 2019, 58, 58-74. [CrossRef]

Goldman, J.; Heddy, B.C.; Cavazos, J. First-generation college students” academic challenges understood through the lens of
expectancy value theory in an introductory psychology course. Teach. Psychol. 2022, 49, 37-48. [CrossRef]

Tonks, S.M.; Wigfield, A.; Eccles, ].S. Expectancy-value theory in cross-cultural perspective: What have we learned in the last 15
years? In Big Theories Revisited 2; Liem, G.A.D., McInerney, D.M., Eds.; IAP—Information Age Publishing, Inc.: Charlotte, NC,
USA, 2018; pp. 96-116.

Wigfield, A.; Eccles, J.S. The development of competence, belief, expectancies for success, and achievement values from childhood
through adolescence. In Development of Achievement Motivation: Educational Psychology; Wigfield, A., Eccles, J.S., Eds.; Academic
Press: San Diego, CA, USA, 2002; pp. 91-120. [CrossRef]

Else-Quest, N.M.; Hyde, ].S.; Linn, M.C. Cross-national patterns of gender differences in mathematics: A meta-analysis. Psychol.
Bull. 2010, 136, 103-127. [CrossRef]

Goldman, A.D.; Penner, A.M. Exploring international gender differences in mathematics self-concept. Int. J. Adolesc. Youth 2016,
21,403-418. [CrossRef]

Donohue, D. Culture, cognition, and college: How do cultural values and theories of intelligence predict students’ intrinsic value
for learning? JCVE 2020, 4, 1-14. [CrossRef]


https://doi.org/10.1177/0272431603260919
https://doi.org/10.1006/ceps.1999.1015
https://www.ncbi.nlm.nih.gov/pubmed/10620382
https://doi.org/10.1016/bs.adms.2019.05.002
https://doi.org/10.1037/a0027470
https://doi.org/10.1016/j.cedpsych.2020.101858
https://doi.org/10.1177/0165025415616201
https://www.haus-der-kleinen-forscher.de/
https://doi.org/10.1037/dev0001110
https://doi.org/10.1007/s10212-011-0097-y
https://doi.org/10.1037/0022-0663.91.1.50
https://doi.org/10.1002/jee.20456
https://www.statistischebibliothek.de/mir/receive/DEHeft_mods_00092410
https://doi.org/10.1353/csd.2012.0032
https://doi.org/10.1080/00221546.2004.11772256
https://doi.org/10.3389/fpsyg.2017.01326
https://www.ncbi.nlm.nih.gov/pubmed/28824505
https://doi.org/10.1007/s11618-019-00885-1
https://doi.org/10.1111/cdev.13343
https://www.ncbi.nlm.nih.gov/pubmed/31758545
https://doi.org/10.1016/j.cedpsych.2019.01.006
https://doi.org/10.1177/0098628320964787
https://doi.org/10.1016/B978-012750053-9/50006-1
https://doi.org/10.1037/a0018053
https://doi.org/10.1080/02673843.2013.847850
https://doi.org/10.46303/jcve.2020.3

Educ. Sci. 2023, 13,786 21 0f22

47.

48.

49.

50.

51.

52.
53.

54.

55.
56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Mok, S.Y.; Bakag, C.; Froehlich, L. “‘My family’s goals are also my goals”: The relationship between collectivism, distal utility
value, and learning and career goals of international university students in Germany. Int. J. Educ. Vocat. Guid. 2021, 21, 355-378.
[CrossRef]

Wisniewski, K.; Lenhard, W.; Mohring, J.; Spiegel, L. (Eds.) Sprache und Studienerfolg bei Bildungsauslinderinnen und Bildungsauslin-
dern; Waxmann: Miinster, Germany; New York, NY, USA, 2022.

Glorius, B. Gekommen, um zu bleiben? Der Verbleib internationaler Studierender in Deutschland aus einer Lebenslaufperspektive.
Raumforsch. Raumordn. 2016, 74, 361-371. [CrossRef]

Zimmermann, J.; Greischel, H.; Jonkmann, K. The development of multicultural effectiveness in international student mobility.
High. Educ. 2021, 82, 1071-1092. [CrossRef]

Berry, ].W. Acculturation: A conceptual overview. In Monographs in Parenting Series: Acculturation and Parent-Child Relationships:
Measurement and Development, 1st ed.; Bornstein, M.H., Cote, L.R., Eds.; Lawrence Erlbaum: Boca Raton, FL, USA, 2006; pp. 13-32.
Berry, ].W. Lead Article—Immigration, acculturation, and adaptation. Appl. Psychol. 1997, 46, 5-34. [CrossRef]

Bierwiaczonek, K.; Kunst, J.R. Revisiting the integration hypothesis: Correlational and longitudinal meta-analyses demonstrate
the limited role of acculturation for cross-cultural adaptation. Psychol. Sci. 2021, 32, 1476-1493. [CrossRef] [PubMed]
Crenshaw, K. On Intersectionality: Essential Writings; The New Press: New York, NY, USA, 2017. Available online: https:
/ /permalink.obvsg.at/AC15054604 (accessed on 26 July 2023).

Ferree, M.M. Filling the glass: Gender perspectives on families. J. Marriage Fam. 2010, 72, 420-439. [CrossRef]

MacPhee, D.; Farro, S.; Canetto, S.S. Academic self-efficacy and performance of underrepresented STEM majors: Gender, ethnic,
and social class patterns. Anal. Soc. Issues Public Policy 2013, 13, 347-369. [CrossRef]

Riegle-Crumb, C.; Moore, C.; Ramos-Wada, A. Who wants to have a career in science or math? Exploring adolescents’ future
aspirations by gender and race/ethnicity. Sci. Ed. 2010, 95, 458-476. [CrossRef]

Blaney, ].M.; Stout, ].G. Examining the relationship between introductory computing course experiences, self-efficacy, and
belonging among first-generation college women. In Proceedings of the 2017 ACM SIGCSE Technical Symposium on Computer Science
Education; Caspersen, M.E., Edwards, S.H., Barnes, T., Garcia, D.D., Eds.; ACM: New York, NY, USA, 2017; pp. 69-74.
Else-Quest, N.M.; Mineo, C.C.; Higgins, A. Math and science attitudes and achievement at the intersection of gender and ethnicity.
Psychol. Women Quart. 2013, 37, 293-309. [CrossRef]

Seo, E.; Shen, Y.; Alfaro, E.C. Adolescents’ beliefs about math ability and their relations to STEM career attainment: Joint
consideration of race/ethnicity and gender. J. Youth Adolesc. 2019, 48, 306-325. [CrossRef] [PubMed]

Falk, S.; Thies, T.; Yildirim, H.H.; Zimmermann, J.; Kercher, ]J.; Pineda, J. Methodenbericht zum “International Student Survey”
aus dem Projekt “Studienerfolg und Studienabbruch bei Bildungsauslindern in Deutschland im Bachelor- und Masterstudium” (SeSaBa):
Release 2.0; SSOAR, GESIS-Leibniz-Institut fiir Sozialwissenschaften e.V.; Bayerisches Staatsinstitut fiir Hochschulforschung und
Hochschulplanung (IHF): Mannheim, Miinchen, 2021.

Beierlein, C.; Kovaleva, A.; Kemper, C.J.; Rammstedt, B. ASKU—AIllgemeine Selbstwirksamkeit Kurzskala; ZPID (Leibniz Institute for
Psychology Information)-Testarchiv: Trier, Germany, 2012. [CrossRef]

Blanz, M. Forschungsmethoden und Statistik fiir die Soziale Arbeit: Grundlagen und Anwendungen, 2nd ed.; Kohlhammer: Stuttgart,
Germany, 2015.

Westermann, R.; Heise, E.; Spies, K.; Trautwein, U. Identifikation und Erfassung von Komponenten der Studienzufriedenheit.
Psychol. Erzieh. Und Unterr. 1996, 43, 1-22.

Heise, E.; Thies, B. Die Bedeutung von Diversitidt und Diversititsmanagement fiir die Studienzufriedenheit. Z. Padagog. Psychol.
2015, 29, 31-39. [CrossRef]

Gaspard, H.; Dicke, A.-L.; Flunger, B.; Brisson, B.M.; Héfner, I.; Nagengast, B.; Trautwein, U. Fostering adolescents’ value beliefs
for mathematics with a relevance intervention in the classroom. Dev. Psychol. 2015, 51, 1226-1240. [CrossRef] [PubMed]
DAAD; DZHW. Wissenschaft Weltoffen 2022: Daten und Fakten zur Internationalitit von Studium und Forschung in Deutschland; wbv
Media: Bielefeld, Germany, 2022.

Demes, K.A.; Geeraert, N. Measures matter. J. Cross Cult. Psychol. 2014, 45, 91-109. [CrossRef]

IBM Corp. IBM SPSS Statistics for Windows (Version 28.0); Released; IBM Corp.: Armonk, NY, USA, 2021.

Muthén, L.K.; Muthén, B.O. Mplus Users Guide, 7th ed.; Muthén & Muthén: Los Angeles, CA, USA, 1998-2015.

Faul, F,; Erdfelder, E.; Lang, A.-G.; Buchner, A. G*Power 3: A flexible statistical power analysis program for the social, behavioral,
and biomedical sciences. Behav. Res. Methods 2007, 39, 175-191. [CrossRef]

Faul, F; Erdfelder, E.; Buchner, A.; Lang, A.-G. Statistical power analyses using G*Power 3.1: Tests for correlation and regression
analyses. Behav. Res. Methods 2009, 41, 1149-1160. [CrossRef]

Cohen, J. Statistical Power Analysis for the Behavioral Sciences; Erlbaum: Hillsdale, NJ, USA, 1988. Available online: http://www.loc.
gov/catdir/enhancements/fy0731/88012110-d.html (accessed on 26 July 2023).

DAAD; DZHW. Wissenschaft Weltoffen 2019: Daten und Fakten zur Internationalitit von Studium und Forschung in Deutschland. Fokus:
Studienland Deutschland—Motive und Erfahrungen internationaler Studierender; DAAD; DZHW: Bielefeld, Germany, 2019. Available
online: https:/ /www.wissenschaft-weltoffen.de/content/uploads/2021/09 /wiwe_2019_verlinkt.pdf (accessed on 26 July 2023).
Lee, H.R.; von Keyserlingk, L.; Arum, R.; Eccles, ].S. Why do they enroll in this course? Undergraduates’ course choice from a
motivational perspective. Front. Educ. 2021, 6, 641254. [CrossRef]


https://doi.org/10.1007/s10775-020-09447-y
https://doi.org/10.1007/s13147-016-0410-y
https://doi.org/10.1007/s10734-020-00509-2
https://doi.org/10.1080/026999497378467
https://doi.org/10.1177/09567976211006432
https://www.ncbi.nlm.nih.gov/pubmed/34415205
https://permalink.obvsg.at/AC15054604
https://permalink.obvsg.at/AC15054604
https://doi.org/10.1111/j.1741-3737.2010.00711.x
https://doi.org/10.1111/asap.12033
https://doi.org/10.1002/sce.20431
https://doi.org/10.1177/0361684313480694
https://doi.org/10.1007/s10964-018-0911-9
https://www.ncbi.nlm.nih.gov/pubmed/30141096
https://doi.org/10.23668/psycharchives.418
https://doi.org/10.1024/1010-0652/a000143
https://doi.org/10.1037/dev0000028
https://www.ncbi.nlm.nih.gov/pubmed/26192044
https://doi.org/10.1177/0022022113487590
https://doi.org/10.3758/BF03193146
https://doi.org/10.3758/BRM.41.4.1149
http://www.loc.gov/catdir/enhancements/fy0731/88012110-d.html
http://www.loc.gov/catdir/enhancements/fy0731/88012110-d.html
https://www.wissenschaft-weltoffen.de/content/uploads/2021/09/wiwe_2019_verlinkt.pdf
https://doi.org/10.3389/feduc.2021.641254

Educ. Sci. 2023, 13,786 22 0f 22

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

Federal Ministry of Education and Research (Bundesministerium fiir Bildung und Forschung, BMBF). Deutschland ist international
Spitzenreiter in MINT; BMBEF: Berlin, Germany, 2022.

Stifterverband; McKinsey & Company. Vom Arbeiterkind zum Doktor: Der Hiirdenlauf auf dem Bildungsweg der Erststudierenden;
Stifterverband fiir die Deutsche Wissenschaft e.V.: Essen, Germany, 2021.

Schnettler, T.; Scheunemann, A.; Baulke, L.; Thies, D.O.; Kegel, L.S.; Bobe, ].; Dresel, M.; Fries, S.; Leutner, D.; Wirth, J.; et al. Studi-
enmotivation und Studienerfolg: Zusammenhéange zwischen Erwartung, Wert und motivationalen Kosten mit Studienleistungen
und Studienabbruchintentionen [Paper presentation]. In Proceedings of the 10th Annual Conference Gesellschaft fiir Empirische
Bildungsforschung GEBF, Duisburg-Essen, Germany, 2 March 2023.

Ryan, R.M.; Deci, E.L. Self-determination theory and the facilitation of intrinsic motivation, social development, and well-being.
Am. Psychol. 2000, 55, 68-78. [CrossRef]

Froehlich, L.; Tsukamoto, S.; Morinaga, Y.; Sakata, K.; Uchida, Y.; Keller, M.M,; Stiirmer, S.; Martiny, S.E.; Trommsdorff, G. Gender
stereotypes and expected backlash for female STEM students in Germany and Japan. Front. Educ. 2022, 6, 793486. [CrossRef]
Poort, I.; Jansen, E.; Hofman, A. Promoting university students” engagement in intercultural group work: The importance of
expectancy, value, and cost. Res. High. Educ. 2023, 64, 331-348. [CrossRef]

Gaspard, H.; Dicke, A.-L.; Flunger, B.; Schreier, B.; Héfner, I.; Trautwein, U.; Nagengast, B. More value through greater
differentiation: Gender differences in value beliefs about math. J. Educ. Psychol. 2015, 107, 663-677. [CrossRef]

Bethel, A.; Ward, C.; Fetvadjiev, V.H. Cross-cultural transition and psychological adaptation of international students: The
mediating role of host national connectedness. Front. Educ. 2020, 5, 539950. [CrossRef]

Suanet, I.; van de Vijver, EJ.R. Perceived cultural distance and acculturation among exchange students in Russia. |. Community
Appl. Soc. Psychol. 2009, 19, 182-197. [CrossRef]

Hsieh, T.; Simpkins, S.D.; Eccles, ].S. Gender by racial/ethnic intersectionality in the patterns of adolescents” math motivation and
their math achievement and engagement. Conternp. Educ. Psychol. 2021, 66, 101974. [CrossRef]

Else-Quest, N.M.; Grabe, S. The political is personal. Psychol. Women Quart. 2012, 36, 131-144. [CrossRef]

Zarrett, N.; Malanchuk, O.; Davis-Kean, P.E.; Eccles, ].S. Examining the gender gap in IT by race: Young adults’ decisions to
pursue an IT career. In Women and Information Technology; Cohoon, J., Aspray, W., Eds.; The MIT Press: Cambridge, MA, USA,
2006; pp. 55-88.

Wisniewski, K.; Mohring, J.; Lenhard, W.; Seeger, ]. Zum Zusammenhang sprachlicher Kompetenzen mit dem Studienerfolg von
Bildungsausldnder/-innen im ersten Studiensemester. In Testen Bildungssprachlicher Kompetenzen und Akademischer Sprachkompe-
tenzen: Zugaenge Fiir Schule und Hochschule; Drackert, A., Mainzer-Murrenhoff, M., Soltyska, A., Timukova, A., Eds.; Peter Lang
GmbH, Internationaler Verlag der Wissenschaften: Berlin, Germany, 2020; pp. 279-319.

Rosenzweig, E.Q.; Wigfield, A.; Hulleman, C.S. More useful or not so bad? Examining the effects of utility value and cost
reduction interventions in college physics. J. Educ. Psychol. 2020, 112, 166-182. [CrossRef]

Rosenzweig, E.Q.; Song, Y.; Clark, S. Mixed effects of a randomized trial replication study testing a cost-focused motivational
intervention. Learn. Instr. 2022, 82, 101660. [CrossRef]

Middendorff, E. Studienbelastung im Bachelor-Studium—alles nur gefiihlt? Befunde der 19. Sozialerhebung des DSW durchge-
fithrt vom HIS-Institut fiir Hochschulforschung. In Riickenwind—Was Studis gegen Stress tun konnen: Ein Ratgeber mit informativen
Texten und hilfreichen Tipps zum Umgang mit Stress fiir Studierende und Hochschulen; [Beitrage, die in den vergangenen drei Jahren
bei den Karlsruher Stresstagen entstanden sind]; Duriska, M., Ed.; KIT Karlsruher Institut fiir Technologie: Karlsruhe, Germany,
2011; pp. 42-45.

Schunk, D.H.; Pajares, F. The development of academic self-efficacy. In Development of Achievement Motivation: Educational
Psychology; Wigfield, A., Eccles, ].S., Eds.; Academic Press: San Diego, CA, USA, 2002; pp. 15-31.

Serrano-Sanchez, J.; Zimmermann, J.; Jonkmann, K. When in Rome. .. A longitudinal investigation of the predictors and the
development of student sojourners” host cultural behavioral engagement. Int. J. Intercult. Rel. 2021, 83, 15-29. [CrossRef]
Holtrop, D.; Hughes, A.W.; Dunlop, P.D.; Chan, J.; Steedman, G. Do social desirability scales measure dishonesty? Eur. J. Psychol.
Assess. 2021, 37, 274-282. [CrossRef]

Mummendey, H.D. Methoden und Probleme der Kontrolle sozialer Erwiinschtheit (Social Desirability). Z. Differ. Diagn. Psychol.
1981, 2, 199-218.

Harackiewicz, ].M.; Canning, E.A.; Tibbetts, Y.; Priniski, S.J.; Hyde, ].S. Closing achievement gaps with a utility-value intervention:
Disentangling race and social class. J. Pers. Soc. Psychol. 2016, 111, 745-765. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1037/0003-066X.55.1.68
https://doi.org/10.3389/feduc.2021.793486
https://doi.org/10.1007/s11162-022-09705-8
https://doi.org/10.1037/edu0000003
https://doi.org/10.3389/feduc.2020.539950
https://doi.org/10.1002/casp.989
https://doi.org/10.1016/j.cedpsych.2021.101974
https://doi.org/10.1177/0361684312441592
https://doi.org/10.1037/edu0000370
https://doi.org/10.1016/j.learninstruc.2022.101660
https://doi.org/10.1016/j.ijintrel.2021.04.005
https://doi.org/10.1027/1015-5759/a000607
https://doi.org/10.1037/pspp0000075
https://www.ncbi.nlm.nih.gov/pubmed/26524001

INTERNATIONAL STUDENTS IN GERMANY 176

Study 3

PreuB, J. S., Zimmermann, J., & Jonkmann, K. (2025). The development of expectations and
value beliefs among international students in Germany over the study course: Effects

of sociodemographic characteristics, subject groups and their intersectional interplay.

Manuscript submitted for publication.

Please note that the study mentioned was not included in the electronic version of

this dissertation because the manuscript has not yet been published.



INTERNATIONAL STUDENTS IN GERMANY 177

Study 4

Preuf3, J. S., Zimmermann, J., & Jonkmann, K. (2025). International STEM students in
Germany: An intersectional perspective on the longitudinal dynamics between

expectations, value beliefs and study success. Manuscript submitted for

publication.

Please note that the study mentioned was not included in the electronic version of

this dissertation because the manuscript has not yet been published.



	Diss_Preuss_International_Students_Titelblatt
	Diss_Preuss_International_Students_Text
	Dissertation_JudithS_Preuss_02062025_final - online.pdf
	Dissertation_JudithS_Preuss_02062025.pdf
	Sammelmappe3.pdf
	Manteltext Preuss__01062025_final_v2_bis Stud 1.pdf
	Sammelmappe1.pdf
	P1
	Intersectional perspectives on the university belonging of international STEM students
	Abstract
	1 Introductions
	1.1 Gender and university belonging of international students in STEM and non-STEM subjects
	1.2 Intersectional perspectives on the university belonging of female STEM students
	1.3 First-generation students and university belonging
	1.4 Cultural background, cultural resources and university belonging
	1.5 Purposes of the present study

	2 Method
	2.1 Sample
	2.2 Instrumentsmeasures
	2.2.1 Sense of university belonging
	2.2.2 STEM versus non-STEM-subjects
	2.2.3 Gender
	2.2.4 Parental academic background
	2.2.5 Cultural background
	2.2.6 Study-related language skills
	2.2.7 Acculturation orientations
	2.2.8 Previous residence in Germany
	2.2.9 Age

	2.3 Analytical strategy
	2.3.1 Power analysis


	3 Results
	3.1 Descriptive analyses
	3.2 Multi-group regression analyses

	4 Discussion
	4.1 No overall disadvantages in university belonging for female STEM students but differences in interaction with country groups
	4.2 Lower belonging of first-generation students
	4.3 The role of cultural resources
	4.4 Practical implications
	4.5 General limitations and future directions
	4.6 Conclusion

	Acknowledgements 
	References



	Manteltext Preuss__01062025_final_v2 124.pdf
	P2_ohne Cover.pdf
	Introduction 
	Expectancy and Value Beliefs 
	Differences in Expectations and Value Beliefs by Gender and Parental Academic Background 
	Expectations and Value Beliefs and Cultural Characteristics 
	Intersectionality 

	Purposes of the Present Study 
	Relations with Gender 
	Relations with Parental Academic Background 
	Interactions of Gender and Parental Academic Background 

	Method 
	Sample 
	Instruments and Scales 
	Analytical Strategy 
	Power Analyses 

	Results 
	Descriptive Analyses 
	Multi-Group Analyses 

	Discussion 
	High Levels of Expectations and Value Beliefs Amongst International STEM Students 
	Differences in Expectations and Value Beliefs by Gender and Parental Academic Background 
	Differences in Expectations and Value Beliefs by Cultural Characteristics 
	Implications for Practice 
	General Limitations 

	Conclusions 
	References




	Manteltext Preuss__01062025_final_v2 125 mit Zusatz für Online VÖ_en.pdf
	Manteltext Preuss__01062025_final_v2 126 mit Zusatz für OnlineVÖ_en.pdf




