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INTRODUCTION

1. INTRODUCTION

Access to higher education, such as universities, has changed considerably in the last few
decades since the Second World War. Institutions that were once primarily accessible to elite
groups have become common educational options for a broader and more diverse population
(Sobczak, 2018). The topic of study success, academic performance and studyability has
received more attention since the late 2000s, in particular since the mid-2010s (Jang et al.,
2023). There are several reasons for this, most of which are economic and educational.
Increasing dropout rates have socio-economic consequences, as the number of graduates can
affect overall economic growth (Bound & Turner, 2011). Degree program transfers and
dropout rates also have negative economic consequences for the universities themselves,
especially as university funding systems in many countries are performance-based (Bound
& Turner, 2011; Larsen et al., 2013). From a pedagogical perspective, while dropping out is
considered undesirable, universities typically want to maintain a high quality of education
at the same time (Javed & Alenezi, 2023).

Study success can be defined in different ways and ultimately results in the successful
completion of a university degree. However, academic performance can also be counted as
study success, including the completion of individual learning tasks, the grade point average,
the examination activity, the number of ECTS credits earned and many other performance-
related factors (Ifenthaler & Yau, 2020; Loder et al., 2024). ECTS hereby stands for
European Credit Transfer and Accumulation System and is an official international points
system, used by both universities and governments, to make education comparable across
borders (Atack, 2022). The following section examines and discusses several factors that

may influence academic performance.

1.1. WORKING ALONGSIDE STUDYING

Not only has access to universities increased (Sobczak, 2018), but so has the ratio of working
students (Riggert et al., 2006; Zucha et al., 2023). In OECD countries, the proportion of
students in employment is between 44% and 80%; in Ireland for example around 61% of
students work (Darmody & Smythe 2008), in Estonia over 60% (Beerkens et al., 2011),
around 54% in Australia (Bennett et al., 2023), up to 72% in the USA, and around 64% in
Canada (Bushnik, 2003).
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With the increasing number of working students, the effects of working while studying
have also been researched more thoroughly. Although working students can have advantages
in the job market (Franzen & Hecken, 2002), employment is suspected to have negative
effects on the actual study process. The hypothesis that weekly working hours negatively
relate to academic performance is supported by Callender's study on British students (2008).
Consequently, the probability of getting good grades decreases by a third if students work
many hours per week (Callender, 2008). Wenz & Yu also found modest negative effects on
grades for each hour worked per week in a sample of US students (2010). Other research
results indicate that only time-intensive employment appears to negatively affect academic
studies, especially favouring dropping out of university. Studies conducted in France and the
Netherlands found that dropping out of university is only then more likely to occur with at
least 8 hours of work per week or more and is even higher at risk with 12-16 hours per week
or more (Body et al., 2014; Van den Berg & Hofman, 2005). Hovdhaugen replicated these
results for Norwegian students who work more than 20 hours per week (2013), and Moulin
et al. implicate the same effect when working more than 24 hours per week in Canada (2013).
However, no clear consensus can be drawn from these results, as the many different samples,
nationalities and statistical methods do not provide consistent research findings. Factors such
as flexibility in the workplace, the current study phase and other elements were also often
ignored. In principle, however, it can be assumed that high employment intensity can be
disadvantageous for academic success (Body et al., 2014; Callender, 2008; Cinamon, 2015;
Hovdhaugen, 2013; Moulin et al., 2013; Unger et al., 2019; Wenz & Yu, 2010).

Not only the work intensity itself but also the reasons for working seem to play a role in
academic success. Not being forced to work, for example through higher parental income, is
a significant demographic factor associated with better academic performance (Lisnyj et al.,
2021). It has been shown that students who work for financial survival get lower grades than
students who work to gain career-specific skills (Wenz & Yu, 2010). Despite this
knowledge, a large proportion of students in OECD countries must work to cover living
costs or tuition fees (Horddsy et al., 2018); in the UK, for example, this applies to around
60-80% of students (Dennis et al., 2018; Holmes, 2008; Richardson et al., 2009). In an
Austrian study, 11-19% of university dropouts stated that financial constraints or the
difficulty of combining work and study were the main reasons for leaving university (Unger

et al., 2019), showing the importance of this topic even more.
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Further work-related circumstances need to be considered. Positive interpersonal
relationships at work, increased flexibility that increases study focus, and proximity to
academic locations are not only popular among students, but can also improve academic
performance (Butler, 2007; Taylor & Sandoval, 2023). A high level of workplace support is
also related to better academic performance (Chu et al., 2019). Job-study congruence, in
other words, the extent to which the educational content at university matches the workplace
requirements, also increases student satisfaction and helps them to master both work and
study at the same time substantially (Butler, 2007).

1.2. PSYCHOSOCIAL FACTORS INFLUENCING STUDY SUCCESS

Psychosocial factors are a combination of social factors, which cover social structures and
processes, and psychological factors, covering the mental state and processes on the
individual’s level (Stansfeld & Rasul, 2007). However, the term also typically includes
psychiatric and biological functions, as well as personal circumstances (Neukrug & Fawcett,
2019). Examples include stress perception, coping mechanisms, affective and cognitive
reactions, resource evaluation, social support and substance abuse (Neukrug & Fawcett,
2019; Skinner & Zimmer-Gembeck, 2006; Thoits, 2011; Upton, 2013).

One of the most known psychosocial functions is stress, which university students
experience a high level of (Boke et al., 2019; Saleh et al., 2017; Sharmila, 2023). Perceived
stress has a negative impact on students' academic performance, as many independent studies
have found (Akanpaadgi et al., 2023; Gustems-Carnicer et al., 2019; Mughal, 2021; Pluut et
al., 2015; Talib & Zia-ur-Rehman, 2012). Stress is the result of an interaction between the
individual and their environment and can be caused by external non-controllable or
controllable circumstances. In addition, how the person individually evaluates these
circumstances has a considerable impact on their stress appraisal (Ben-Zur, 2019; Lazarus
& Folkman, 1984).

In general, stress in students is mainly caused by high workload (Agolla & Angori, 2009;
Akanpaadgi et al., 2015; Lisnyj et al., 2021; Talib & Zia-ur-Rehman, 2012), which is only
partially controllable through appropriate time management. High student workload not only
has a direct negative impact on academic satisfaction and both physical and emotional health
but also leads to poorer academic performance (Agolla & Angori, 2009; Lisnyj et al., 2021;
Mughal, 2021). In addition, institutional factors of universities can have an impact on the

perceived stress levels and are typically non-controllable sources of stress. Institutions that
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do not provide clear academic guidance contribute to both higher stress levels and lower
academic performance (Lisnyj et al., 2021). Depending on the region, there may be various
further non-controllable stressors: for example, Austria has experienced very high inflation
in recent years, which has put a heavy burden on the working class (Zuckerstatter et al.,
2023). Other regional examples include the war in Ukraine, which affects the whole of
Europe (Delanty, 2023), and the regional lockdowns and regulations during the COVID-19
pandemic (Laszewska et al., 2021).

However, the perceived stress level is not a stand-alone factor that can influence
academic performance. Coping strategies influence a person's ability to deal with stress
(Ben-Zur, 2019; Gustems-Carnicer et al., 2019; Lazarus & Folkman, 1984; Lisnyj et al.,
2021). Researchers have found that students with a stronger task-orientated coping style have
less stress and less intention to drop out of university (Gustems-Carnicer et al., 2019; Lisnyj
et al., 2021). Strong social support also has a positive impact on students' academic
performance and reduces their stress levels (Lisnyj et al., 2021; Mughal, 2021). This means
that students who study in their home country, or even in their home town, are more likely
to have sufficient social support than students who move abroad to study. Boke et al. further
have found that increased stress can result in unhealthy coping strategies (2019). In some
cases, students turn to external, physically unhealthy resources such as alcohol or drugs to
cope (Boke et al., 2019).

Other important psychosocial factors are, as already mentioned, affective and cognitive
reactions and processes. For example, high perceived self-efficacy can positively influence
academic performance (Lisnyj et al., 2021; Zajacova et al., 2005) and minimise the effects
of perceived stress (Lisnyj et al., 2021). Academic motivation, or in other words, the desire
to achieve one's educational goals, is also associated with lower stress, higher academic
performance and higher academic satisfaction (Agolla & Angori, 2009; Heublein, 2014;
Lisnyj et al., 2021).

1.3. OTHER FACTORS INFLUENCING STUDY SUCCESS

As the number, and therefore the diversity of university students increases, the influence of
students' chronological age has also been increasingly studied over the years. Students over
the age of 23 appear to have higher levels of motivation and concentration, which can have
a positive impact on academic performance, regardless of the degree program they are

pursuing (Santos et al., 2016). However, they are also more likely to have greater work and
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family responsibilities, which may be detrimental to their studies, but further details on this
were not covered in the study (Santos et al., 2016). In a study of healthy older students
(between 50 and 79 years old), Imlach et al. found that age did not affect academic
performance (2017). Fields of study and employment were not specified in the study, so it
can be assumed that all fields of study were included in the test and that the majority of
participants were already retired and therefore neither working nor actively caring for their
children (Imlach et al., 2017). Other research even suggests that older students at a liberal
arts college, i.e. 25 years of age or older, achieve higher GPAs (Spitzer, 2000), making age
an important issue in the context of studying.

The chosen faculty or study program can also significantly influence academic
performance, although the results do not appear to be consistent. Araque et al. show that
there are significantly more dropouts among humanities students in a university in Granada,
Spain, than among software engineering students or economic sciences students (2009). In
Germany, there are significantly more dropouts, especially among bachelor's students. This
mainly affects the faculties of mathematics, natural sciences and engineering, and less so the
faculties of law, social sciences, human medicine, sport and linguistics (Heublein, 2014).
This trend can also be observed very strongly in the USA, where, according to the President’s
Council of Advisors on Science and Technology, less than 40% of STEM students, i.e. from
the faculties of science, technology, engineering and mathematics, receive a degree (2012).
Bachelor's students are also more at risk here, as around 60% of all dropouts end their studies
within the first two years (Chen et al., 2018). A Danish study supports findings that the
natural sciences, medicine and technical sciences are associated with an increased risk of
dropping out. However, the study also emphasises that no conclusive judgement can be made
based on existing literature, as the composition of the student population in the various
degree programs differs greatly, and the institutional framework conditions are also often

very diverse (Larsen et al., 2013).

Vocational interests may also influence academic performance. It has been shown that
certain interests and personality aspects of students influence their future path. For example,
pupils with strong conventional or social interests are more likely to choose a working path,
while pupils with strong exploratory or enterprising interests are more likely to choose a
higher education path (Usslepp et al., 2020). Other studies suggest that interests are related
to academic performance (Nye et al., 2012), although possibly through interaction effects

with other psychological parameters (Patrick et al., 2010).
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Another factor that can influence academic performance is one that students can largely
influence themselves, namely their daily time allocation. The time that is spent daily, or at
least regularly, on their studies includes attendance at lectures, social integration in study
groups, internships, self-learning activities and working on theses (Ifenthaler & Yau, 2020;
Van den Berg & Hofman, 2005). These different study elements can positively affect the
grade point average, satisfaction with the academic experience and academic success
(Ifenthaler & Yau, 2020; Van den Berg & Hofman, 2005; Webber et al., 2013).

1.4, STUDYING IN AUSTRIA AND PARALLEL ENROLMENT

To understand the characteristics of the sample in the present study, it is necessary to
understand the Austrian public university system. The following information applies to the
University of Graz, where each participant in the sample was enrolled without exception
while the study was conducted, but it also applies to most other universities in Austria.

Over 30,000 people are currently enrolled at the University of Graz, making it the largest
university in Styria’s provincial capital of Graz. In principle, every Austrian or European
Union citizen can study at the University of Graz without facing restrictions, such as refusal
of admission to studies or paying high tuition fees. Study programs can be cancelled at any
time without consequences and are generally free of charge until a certain period, including
a buffer, the so-called tolerance semester, has been exceeded. In Graz, this duration typically
covers six semesters for a bachelor’s degree (with exceptions, such as secondary school
teaching or medicine), to which two tuition-free tolerance semesters can be added. A
master’s degree course typically consists of four semesters (with exceptions), during which
one tuition-free tolerance semester can be added. Additional tolerance semesters can be
earned through certain extracurricular activities, such as mentoring first-year students

(Federal Ministry of Education, Science and Research, 2002; University of Graz, n.d.).

One can always enrol for the winter semester before October or the summer semester
before March. However, some specific degree programs are restricted by entrance
examinations, which often have early application deadlines, and most degree programs
require a school-leaving exam, a high school diploma or similar qualifications (Federal

Ministry of Education, Science and Research, 2002; University of Graz, n.d.).

Further, there is no limit to the number of degree programs in which one can be enrolled

simultaneously or consecutively. It is also possible to be enrolled in different universities in
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Graz, or anywhere in Austria, at the same time. There are no additional costs unless the
mentioned study duration is exceeded. The same admission regulations apply as when
enrolled in only one degree program. However, students pursuing more than one degree
program are not favoured in any way, as credit or course transfers between degree programs
are possible, but usually only to a very limited extent, and therefore two degree programs
generally mean double the effort (Federal Ministry of Education, Science and Research,
2002; University of Graz, n.d.). Suppose a student is enrolled in more than one university
program simultaneously. In that case, it is called “parallel enrolment” (Loder et al., 2024). It
differs considerably from terms like “dual enrolment” offered in some high schools (An,
2013), “double major” with a low credit effort (Rossi & Hersch, 2008) or “joint degree” with
higher time and credit effort, but them still being lower than two separate degrees (Pineda,
2024).

Pursuing several degree programs at the same time is quite special in Austria, as not only
are there no additional costs involved, but in most other countries it is linked to more
complex regulations or even restrictions. In Germany, for example, it depends on the
respective federal state, can be associated with increased administrative hurdles, and is
sometimes restrictive in the case of cross-university curricula or numerus clausus-restricted
admissions (Universitat Leipzig, n.d.). In the USA, it is not only generally very expensive to
study, but it is also more common to choose a joint degree or double major, where an overlap
of courses or a shorter study duration is possible (Accelerated Degrees Vs Dual Degrees in
The US, 2023; Rossi & Hersch, 2008; Pineda, 2024). In Italy, enrolling in several different
degree programs was forbidden until recently, but this has been permitted since the
2022/2023 academic year (Di Torino, 2024).

Another reason why enrolment in several degree programs in Austria is popular could be
the overall low cost of studying. In some European countries, including Austria, studying is
free for EU (European Union) and EEA (European Economic Area) citizens. In comparison,
universities in the UK charge up to around 13,000 US dollars per academic year for
nationals; the University of Cambridge, for example, charges UK residents more than 10,000
US dollars. Peking University for Undergraduate Students in China charges almost 4000 US
dollars per academic year. The Netherlands charges over 2000 US dollars per academic year
for EU/EEA citizens. South Korea also charges around 2000 US dollars per academic year
for national universities (Hanson, 2024; My blog, 2023; The Education Price Index 2022 —

A Study By N26, n.d.). In addition, low-income households in Austria are supported during
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the standard duration of their studies with state-run financial aid for the cost of living,
adjusted to respective parental income (RIS - Studienforderungsgesetz 1992 - Bundesrecht
Konsolidiert, Fassung Vom 06.10.2024, n.d.).

1.5. EXPECTATIONS

Every country, city, and university has individual regulations, laws, funding systems and
procedures, which results in little consistency in the current research (Himanen et al., 2009;
Lee, 2014; Pietrucha, 2017). Most of the existing literature allows no or only very limited

conclusions about studying in Austria, particularly at the University of Graz.

The present study aims to filter out the exact factors and their characteristics that support
or hinder academic performance. In the Austrian system, the influence of employment is to
be demonstrated by recording the amount of work and the funding of students. As it is
available in the Austrian society, psychosocial factors will be surveyed in detail to determine
their potential influence on academic performance. The investigation of being enrolled into
more than one degree program, as well as other potential influences known from research,
such as age, time allocation and enrolled faculty, has the advantage that it provides additional
information and can contribute to a better understanding of studyability on a global level.
Additional factors will be exploratively investigated for internal processing. To achieve this,
a survey will be conducted with students from the University of Graz and academic

performance data will be extracted from an administrative university database.

More knowledge about studyability in Austria and at the University of Graz could greatly
help local political decisions. Due to its location, politics, and economic situation, Austria
has an important bridging function in Central Europe. As Austria's second-largest city, Graz
can make influential decisions that resonate with the whole region. Examples of potential
political decisions would be a change in access regulations for degree programs, adjustments
to funding, access to useful technologies including both hardware and software options, or
the reorganization of courses or faculties. On a smaller scale, more knowledge can also help
to ensure that the university itself makes structural decisions and changes. For instance, the
university could choose to include specific support programs, training courses, orientation
programs, or the restructuring of individual degree programs. The findings can also serve as

a basis for further research.
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2. METHODS

2.1. DATA ACQUISITION AND POTENTIAL PARTICIPANTS

All students at the University of Graz were eligible for the data collection, with a total
population of around 30,000 enrolled students. Students in Austria can enrol for as many
different degree programs as they wish free of charge, even across different universities.
This is supported by the Austrian legal situation and the geographical closeness of
departments and universities (Federal Ministry of Education, Science and Research, 2002;

University of Graz, n.d.).

Participants were recruited via word of mouth and social media (Facebook and
Instagram), as well as via a university-wide mailing service. The mailing list included all
students at the University of Graz who have not previously actively unsubscribed from the
mailing list. As compensation, three randomised raffles of €100 each were held at the end of
the study, which was also openly communicated at the beginning for advertising purposes.
The study had been fully approved by the ethics committee of the University of Graz before
it was sent out (GZ 39/96/63 ex 2022/23).

The data collection was conducted at the end of June 2023, being aware of the potential
limitation that most final course examinations are not held until the beginning of July.
However, this timing made it possible to reach more students, as there is a three-month
course-free period starting in July, which is often used as a summer holiday before the start

of a new semester in October.

2.2. STUDY SAMPLE

Three hundred and seventy-four students started the online survey, of which 213 students
fully completed the questionnaire. Therefore, the final sample consisted of 213 people, 161
female (75.59%) and 52 male (24.41%). The age of the participants at the time of the survey
ranged between 17 and 67 years, with an average age of 25 years (M = 25.43, SD = 6.65).
Most of the study sample, a total of 177, had Austrian citizenship (83.10%). The participants
came from 19 different types of schools through which they obtained their higher education

qualifications.
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Students from all faculties of the University of Graz were represented in the sample. The
percentages in brackets refer to the proportions of the study sample and are not necessarily
representative of the entire University of Graz. There were 85 students enrolled in the faculty
of Natural Sciences (nawi, 39.91%), 25 in the faculty of Humanities (gewi, 11.74%), 13 in
the faculty of Environmental, Regional and Educational Sciences (urbi, 6.10%), eight in the
faculty of Law (rewi, 3.76%), seven in the faculty of Social and Economic Sciences (sowi,
3.29%) and one person in the faculty of Catholic Theology (cath, 0.47%). 74 students were
enrolled in more than one faculty (mixed, 34.74% of the sample), either due to parallel
enrolments across different faculties or because their degree program is transdisciplinary.
As the faculty of Catholic Theology was strongly underrepresented, it was included in the

‘mixed’ faculty to prevent data distortion.

According to the internal administrative database of the University of Graz, 168
participants of the study sample were enrolled in one degree program at the University of
Graz (78.87%), 36 in two degree programs (16.90%), eight in three degree programs (3.76%)
and one person in four degree programs (0.47%). Due to the limitations of the internal
database, no official information on enrolments at other universities could be collected, but

survey answers indicated that this was the case for four participants.

2.3. MATERIALS

To be considered as a participant, an online questionnaire had to be fully completed. Also,
the participant’'s matriculation number had to be provided so that the questionnaire data could

be linked to the data of the internal administrative database of the University of Graz.

2.3.1. Administrative Database of the University of Graz

Data taken from the internal administrative database of the University of Graz included
academic performance indicators for the winter semester 2022/23 and the summer semester
2023 up to participation in the study. Of relevance was the number of ECTS, i.e. the number
of course credits, earned in the entire academic year up to the time of the survey completion.
This number was later used as the dependent variable for the study. Further, available
information from the administrative database also included information about parallel
enrolments and several socio-demographic variables including age, origin and prior

education.
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2.3.2. Online Survey

The online survey was reachable via a web link, which led to a survey web interface. At first,
general information about the survey and study was presented, as well as information
concerning personal data protection. Participants were also informed about the merging of
survey data and database data that occurs when they provide their student ID. All participants
had to give informed consent and acknowledge the data privacy regulation. This was
submitted and handled separately from the survey data to ensure data privacy and was
mandatory to continue further data collection.

Lengthy questionnaires pose a problem for high survey completion rates (Galesic &
Bosnjak, 2009), so the online survey was kept as short as possible but as long as necessary.
It included items of the AIST-R, the PSS, and the SCI, which will be explained in more
detail in the following chapters (Bergmann & Eder, 2005; Satow, 2012; Schneider et al.,
2020). If a participant stated that they were employed during their studies, responsive
questions were asked about the type of employment, the extent to which it was carried out,
when it started or ended, and a resulting estimate of income. The survey also covered
questions about the distribution of time in everyday life, namely how many hours per day on
average are spent on the following activities: Exercise and sports, attending classes and
studying, sleeping at night, caring for other people, engaging in social media, socialising,
daily chores such as personal hygiene or housekeeping, and other activities or hobbies.
Participants also had to break down the proportions of their income coming from
employment and the proportions coming from relatives or partners, savings, grants and
scholarships, or other sources. Participants were also briefly asked about the distribution of

their expenses.

Further questions dealt with psychosocial factors related to the study program(s),
including satisfaction with the study program(s), satisfaction with one's academic
performance, satisfaction with the courses of the study program(s), and the desire to continue
or discontinue the program(s). In addition, participants were asked to what extent their
resources were being utilised by their studies, by studying, and by academic stress. In this
context, resources were defined and explained as interest, motivation, perseverance,

competencies and other similar factors.

If a participant stated that they were enrolled in more than one degree program at the

time of the survey, further questions were asked about this responsively. Firstly, they were
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asked whether the studies were treated as equivalent or whether there was a ‘main study
program’ in their eyes that received more attention or energy. Secondly, reasons for
enrolment in more than one degree program were asked, with the following options, of which
multiple could be selected: Consideration of changing degree programs, the main degree
program not being demanding enough, the main degree program being too demanding,
waiting for the entrance exam of the desired degree program, circumventing prerequisite
chains in the main degree program through a second degree program (STEOP or curriculum
restrictions), and receiving financial benefits (such as a scholarship, student discounts, or

similar).

2.3.2.1. AIST-R

AIST-R stands for ‘Allgemeiner-Interessen-Struktur-Test - Revision’, which translates to
the revision of the general interest structure test (Bergmann & Eder, 2005) and is a reworked
version of the AIST (Bergmann & Eder, 1992). The use of the test is recommended
especially for counselling in school or professional careers and shows good reliability and
validity: The internal consistency varies between .82 and .87, and the retest reliability after
one month falls between .85 and .92 (Muck, 2007).

The test instrument is based on the theoretical RIASEC vocational model by John
Holland (Bergmann & Eder, 2005; Holland, 1997). Holland classified six different interest
orientations (1997) that are mostly used for vocational career interests (Zeigler-Hill &
Shackelford, 2020). The model is based on many years of theoretical research and has
evolved over time (Holland, 1959; Holland, 1997). The six different orientations form the

name of the RIASEC model with their first letters, and consist of the following:

e Realistic: Synonyms such as practical and technical are also used for this interest.
People with this orientation show an interest in technology, handicraft, agriculture or
electrical engineering. The reason for this is the urge to achieve visible and concrete
results through strength, coordination and craftsmanship (Bergmann & Eder, 2005;
Muck, 2007).

e Investigative: The synonyms intellectual and explorative are used for this orientation.
This orientation is based on an interest in scientific or mathematical concepts. The
reason for this is the urge to understand complex relationships and solve problems in
a task-orientated manner, which can be achieved through systematic observation and
research (Bergmann & Eder, 2005; Muck, 2007). There are indicators that this
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interest dimension could be related to educational performance, however, only
together with subject-specific or gender-specific correlations (De Fruyt & Mervielde,
1996).

e Artistic: This orientation involves an interest in unstructured artistic or linguistic
activities, for example in the fields of art, linguistics, music, literature and acting
(Bergmann & Eder, 2005; Muck, 2007). With this interest dimension, it is also
suspected to be related to educational success, but again only with subject-specific or

gender-specific correlations (Fruyt & Mervielde, 1996).

e Social: People with this orientation are generally interested in interpersonal
relationships. This is particularly evident in the areas of nursing and caretaking, as
well as teaching and mentoring (Bergmann & Eder, 2005; Muck, 2007).

e Enterprising: This orientation is also known under the synonym entrepreneurial; the
interest focuses mainly on leadership or on the power of persuasion. This is based on
the urge to influence or manipulate situations or activities using linguistic or other
means (Bergmann & Eder, 2005; Muck, 2007).

e Conventional: The synonyms organising and administrating are also used for this
orientation. The interest here lies, for example, in the regulated and structured
handling of data (Bergmann & Eder, 2005; Muck, 2007).

To keep the survey as short as possible, as already mentioned, the entire AIST-R
questionnaire with 60 items could not be included in the survey, but instead only 30 of these
items. As a result, 5 personally chosen items were dedicated to each interest orientation
instead of the originally intended 10 items each (Bergmann & Eder, 2005) which can be
found in the annex. This decision was made based on research findings indicating that even
shortened or modified versions of the AIST-R have acceptable levels of reliability and
validity (Armstrong et al., 2008).

2.3.2.2. PSS

For the online survey, items of the German PSS-10, short for ‘10-item Perceived Stress
Scale’, were used. The German adaption is based on the original items by Cohen et al. (1983)
and shows good psychometric properties for clinical and nonclinical participants: The
internal consistency for nonclinical participants is .88, and strongly correlates with reported

mental health (r = -.72, p <.001; Schneider et al., 2020). The test items inquire about the
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participants' thoughts and feelings during the last month and cover perceived helplessness
and perceived self-efficacy (Schneider et al., 2020). Again, for a shorter survey, only six out
of ten items of the PSS-10 were used, removing seemingly redundant items covering the

same question but inverted.

2.3.2.3. SCI

SCI stands for “Stress- und Coping-Inventar’ and is suitable for reliably assessing current
stress levels, stress symptoms and coping with stress. This is done by measuring several
different psychometric scales (Satow, 2012). In the case of this study, only the classification
of different stress-coping mechanisms was used, namely differentiating between positive
thinking, active stress overcoming, social support, faith-based support, alcohol consumption
and cigarette consumption (Satow, 2012).

Based on these stress-coping classifications, one question per classification was included
in the survey, leading to six items regarding stress-coping mechanisms. However, as these
items do not have any reliability or validity on their own (Satow, 2012), they were only

assessed for internal use and are not included in the analysis.

2.4. TOOLS AND INSTRUMENTS

The data retrieved from the administrative database of the University of Graz originates from
an Oracle® SQL database and was processed with R (v4.3.1.; R Core Team, 2022) with the
RODBC package (v1.3-20; Ripley & Lapsley, 2022) and then linked to the questionnaire
data. The online survey was created and conducted using LimeSurvey® (LimeSurvey
Project Team, 2023).

Further data preprocessing and all analyses were carried out with R (v4.4.1; R Core
Team, 2024), using the packages haven (v2.5.4; Wickham et al., 2023), writexl (v1.5.0;
Ooms, 2024), readx! (v1.4.3; Wickham & Bryan, 2023), tidyverse (v2.0.0; Wickham et al.,
2019), ggplot2 (v3.5.1; Wickham, 2016), dplyr (v1.1.4; Wickham et al., 2023), broom
(v1.0.6; Robinson et al., 2024), ggpubr (v0.6.0; Kassambara, 2023), MASS (v7.3-60.2;
Venables & Ripley, 2002), rstudioapi (v0.16.0; Ushey et al., 2024), foreign (v0.8-87; R Core
Team, 2024), and ggpubr (v0.6.0; Kassambara, 2023).
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2.5. DATA PREPROCESSING AND ANALYSIS

Using the student ID of the participants, the survey data of the participants could be
confidentially matched with the data of the administrative database by the University of Graz
staff and thus linked. Before further processing, the data was completely anonymised and
only provided with an untraceable participant primary key, which is a unique identifier for
every participant that does not change over time (Oracle FAQ, 2020). These steps were
performed after the survey availability ended, i.e. in mid-July 2023.

Missing data did not need to be re-coded as all survey responses were mandatory and the
administrative database was complete. Participants who dropped out of the survey before
finishing the questionnaire were excluded and therefore completely removed from the data

set, resulting in 161 removed participants.

The proper evaluation of the AIST-R involves several steps before it can be used for the
psychological diagnosis of vocational interests. First, the raw scores must be calculated by
summing up the individual responses for each interest orientation. The three highest total
scores are recorded in descending order as a three-letter Holland code. The internal
consistency, i.e. the similarity of the orientation with the highest sum is also recorded. All
these scores are then converted into standardised scores using norm tables (Bergmann &
Eder, 2005; Muck, 2007). For the present study, however, the conventional evaluation was
not used, as there are a total of 120 different possibilities for Holland codes and this would
have considerably limited the comparability of the study participants. Therefore, only the
highest raw score was used, which represents the vocational orientation with the highest

level of interest.

The required items from the PSS were inverted and a total PSS score was calculated as
described in the manual (Schneider et al., 2020). Information on current financing was
divided into ‘financed by work’ and ‘financed by other means’ with the respective
percentage values. If participants were enrolled in more than one degree program, these were
also classified as ‘almost identical’, ‘similar’ and ‘very different’ to each other, which was
also used for internal data collection. The number of different studies was added as the
variable ‘parallel studies’. Other reasons than those provided in the questionnaire for
pursuing more than one study program were evaluated and a common answer was
subsequently given and categorised. Questions relating to university study-related resources

were calculated into an overall score, as were questions relating to university study-related
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positive emotions. The current age during the data collection was added as the variable ‘age’.
The total average daily time spent on studying, courses and other university projects was

taken as the variable ‘daily uni time’.

As the number of Psychology students in the bachelor's and master’s programs and the
number of Computational Social System students were strongly over-represented in the
sample, the proportion in the sample was compared with the total population of the
University of Graz and weighted accordingly for the analysis (Psychologygachelor = 0.30,
Psychologymaster = 0.22, Computational Social Systems = 0.14).

The glm.nb model of the MASS package was used for the analysis (v7.3-60.2; Venables
& Ripley, 2002), which works as an extension of the Poisson regression, with the predicted
variable following a negative binomial distribution. The Poisson regression is ideal for
modelling count data with a Poisson distribution, but cannot handle overdispersion well
(McCullagh & Nelder, 1989). The variance in the weighted data set (s?> = 82.43) was much
bigger than the mean (M =9.99) and had therefore the problem of overdispersion, which is

why the negative binomial model was used (Hilbe, 2011).
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3. RESULTS

To obtain an overview of the sample and the variables, several descriptive statistics were
calculated. An overview of the exact values can be found in Table 1 and Table 2.

On average, participants stated that they were rather less satisfied with their studies and
study-related matters (M = 131.17, SD = 87.82). Their study-related resources were, on
average, about half utilised (M = 149.51, SD = 65.04), and they also stated that they spent
an average of about four and a half hours a day studying or spending time at the university
(M =4.56, SD = 2.44). On average, students had to work more than ten hours a week (M =
10.68, SD = 11.71), with many stating that they did not work at all (n = 82; 38.5%) while
few worked full-time (n = 12; 5.6%). The students in the sample had to finance about one
third of their studies and life through their work (M = 37.02, SD = 35.28). The average of
the PSS values indicated a high perceived stress in the sample (M = 17.75, SD = 4.49). The
exact distribution of the number of enrolled programs, average age during study participation
and distribution of participants across the different faculties have already been described in
the methods section. Reasons for studying more than one program at the same time (n = 47)
were subject-related interest (n = 12; 25.53%), considering a change of study program (n =
10; 21.28%), a non-demanding main study program (n = 9; 19.15%), a main study program
that is too demanding (n = 4; 8.51%), waiting for the entrance examination of the actual
desired study program (n = 7; 14.89%), circumventing prerequisite requirements in the main
study program (n = 4; 8.51%), and financial advantages (n = 5; 10.64%). An open answer
field resulted in adding the option “better job opportunities” post-dated, as it was a very
common answer (n = 12; 25.53%). The variable attributes of the AIST-R are quite unevenly
distributed, as can be seen in Table 2. Some attributes only occur once, like IAE, IAS, and
IEC, while others occur 30 times or even more often, like RAS and RIC, hinting towards

common orientations.
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Table 1

All metric and ordinal variables with their number of participants (n), minimum (min),

maximum (max), mean (M) and standard deviation (SD).

Variables n min max M SD
Predictors
parallel studies 213 1 4 1.29 0.54
positive emotions 213 0 496 131.17 87.82
resources 213 13 300 149.51 65.04
weekly work hours [h] 213 0 40 10.68 11.71
financed by work [%] 213 0 100 37.02 35.28
Age [y] 213 17.53 67.60 25.43 6.65
daily uni time [h] 213 0 14 4.56 2.44
PSS 213 7 29 17.75 4.49
Criterium
ECTS 213 0 46 10.05 8.89
Table 2

The nominal variable AIST-R with the respective number of main variable factors. It can be

understood as the highest interest shown.

AIST-R main factor

n

R
124

18

12

29

The exact distribution of the dependent variable in the model, namely the ECTS points

collected by the students in the respective academic year, can be seen in Figure 1. A left-

skewed distribution with a clear accumulation of lower values can be seen, which indicates

comparatively few ECTS points collected (M = 10.05, SD = 8.89). Some participants had

not yet collected any ECTS in the relevant academic year at the time of the survey (n = 36,
16.90% of the sample), while the highest successes were over 40 ECTS (n = 3, 1.41% of the

sample). The dispersion of ECTS points is relatively high, which indicates a high variance
(s?> = 78.96). The values of the weighted sample data set (M = 9.99, SD = 9.08) differ slightly
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from the unweighted values and have a higher variance (s? = 82.43). The distribution of the
mean ECTS collected by all degrees or degree combinations of the University of Graz in the
respective academic year can be seen in Figure 2 and represents the entire population of the
University of Graz. It differs from the sample data set and has higher mean and standard
deviation values (M = 22.98, SD = 14.30) and a substantially higher variance (s> = 204.44),
leading to a debatable representation of the whole population in the study sample. Thus, all
results should be handled with care. However, only data aggregated per degree or degree
combination was available, not for every individual student at the University of Graz,
potentially leading to an incorrect distribution in this case.

Figure 1

Distribution of the total number of ECTS credits earned by participants in the respective
academic year, (almost two full semesters), which is the metric criterium variable. The graph
does not take the weighting of over-represented degree programs into account.
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Figure 2

Distribution of the average ECTS credits earned by all degrees or combinations of degrees
at the University of Graz in the respective academic year (nearly two full semesters).
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In the negative binomial regression model, the coefficient (b) of the predictor variables,
also known as the estimate, represents the effect on the criterium variable. A positive
coefficient stands for a positive relationship and a negative coefficient for a negative
relationship between the predictor and the criterium. The standard error (SE) represents the
variability of the coefficients. A larger standard error suggests a higher uncertainty of the
coefficient estimation. The z-value (z), or z-statistic, is calculated as z = b / SE. A large z-
value implies a strong effect of the predictor on the criterium. Usually, the effect of a
predictor is statistically significant, when it is larger than z = 1.96 or smaller than z = -1.96
(considering a 5% alpha significance level). The p-value indicates that the predictor has a
statistical effect on the criterium if it is below the alpha significance level of 5%, meaning
that the p < .05. The smaller the p-value is, the stronger the evidence against the null
hypothesis. The generalised variance inflation factor (GVIF) represents the degree of
multicollinearity among the predictors, meaning that predictors are highly correlated with
each other. In this case, the adjusted GVIF was calculated, where the degrees of freedom of
categorial variables with multiple levels are accounted for. This is the case for the predictors
AIST-R and faculty. It is calculated as adjusted GVIF = GVIF ¢/[2*9D_GVIF values around
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one indicate little to no multicollinearity. Higher values, like GVIF >5 or GVIF >10 show
problematic multicollinearity, where the predictors are not independent in the model
(Cameron & Trivedi, 2013; Fox & Weisberg, 2019; Hilbe, 2011). All described values can
be seen in Table 3.

The null deviance, which was Dnyi = 272.15 (df = 212), explains the deviation of a model
without any predictors. The residual deviance Dresiqual = 213.67 (df = 183) represents how
well the model fits all the included predictors. The explained deviance is Dexplained = 58.48.
It is calculated by subtracting the two deviance values from each other and shows the amount
of deviance removed by adding the predictors to the model. The explained deviance can also
be used in the form of Pseudo R-squared = 0.215, which is calculated as (1 - [Dnuii/ Dresiduat]),
indicating that 21.5% of the outcome variability is explained by the model (Cameron &
Trivedi, 2013; Hilbe, 2011). For the negative binomial regression model, the variance in the
data was appropriately accounted for, as the Overdispersion = 1.17. Values much greater
than one suggest significant overdispersion, which was not the case here (Agresti, 2015;
Hilbe, 2011). All described values can be seen in Table 3.

Table 3

Multivariate negative binomial regression model predicting the student performance
indicator Sum of ECTS.

Predictor b SE z p adj. GVIF
parallel studies 0.301 0.15 2.05 .041* 1.22
positive emotions 0.003 <0.01 3.15 .002** 1.14
resources 0.002 <0.01 1.21 225 1.42
weekly work hours -0.008 0.01 -0.70 483 1.97
financed by work -0.002 <0.01 -0.65 515 1.93
age -0.035 0.01 -2.87 .004** 1.15
daily uni time 0.018 0.04 0.46 .647 1.42
PSS -0.009 0.02 -0.45 .643 1.30
faculty nawi -0.204 0.25 -0.81 419 1.13
faculty sowi -0.470 0.44 -1.08 282 -

faculty urbi 0.025 0.35 0.07 942 -
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Continuation of Table 3. Multivariate negative binomial regression model predicting the student

performance indicator Sum of ECTS.

Predictor b SE z p adj. GVIF
faculty rewi -0.567 0.39 -1.45 148 -
faculty mixed 0.047 0.23 0.20 841 -
AIST-R mainly R -0.115 0.28 -0.42 .676 1.05
AIST-R mainly | -0.451 0.47 -0.95 342 -
AIST-R mainly S 0.180 0.33 0.54 589 -
AIST-R mainly E -0.121 0.42 -0.29 73 -
AIST-R mainly C -.051 0.33 -0.15 877 -
Null deviance 272.15 AlIC 1169.99
Residual deviance 213.67 Log-likelihood -553.99
Explained deviance 0.215 Overdispersion check 1.17

*and ** indicate significance respectively at the 95% and 99% levels.

Further, a Chi-square test was calculated, as it is used to evaluate whether a predictor
significantly contributes to the fitness of the model based on deviance. As can be seen in
Table 4, the Chi-square tests also support the relevance of the variables parallel studies,
positive emotions, and age. They are relevant predictors for the sum of students' ECTS,

which improves the fit of the model significantly.

Table 4

Chi-square tests for the significance of predictors.

Predictor Vi df P

parallel studies 4.61 1 .032*
positive emotions 8.03 1 .005**
age 8.07 1 .005**

* and ** indicate significance respectively at the 95% and 99% levels.

An additional correlation analysis that compares the results with and without extreme

outliers was conducted to understand the effects more precisely and reduce the possibility of
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random effects. The effect of age remains when the extreme values (three people aged >55
years) are removed (r = -.16, p = .022). The effect of the number of studies disappears when
the outlier with 4 parallel studies is removed (r = .09, p = .178). The effect of positive
emotions remains robust even without outliers (2 people with a score <100) (r = .22, p <
.001).

The precise implications of these results and what influence they have on studyability

are explained in detail in the discussion section.
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4, DISCUSSION

The primary objective of this study was to investigate the factors that influence academic
performance among Austrian students and to gain more clarity about studyability at the
University of Graz. Current literature suggests that individuals who work long hours, have
high levels of stress, spend little time on study activities, or have negative feelings towards
their studies are less likely to experience academic success. The present study was designed
to replicate the current research basis and the precise clarification of factors influencing
studying and was only partially successful. Furthermore, the enrolled faculty and vocational
interests were explored, as they are suspected to influence academic performance, which
does not appear to be the case in this study. The effects of being able to enrol easily and
inexpensively in several degree programs were also to be uncovered, and these appeared to

be positive.

In most OECD countries, between 44% and 80% of students are employed while
studying (Beerkens et al., 2011; Bennett et al., 2023; Bushnik, 2003; Darmody & Smythe
2008). The proportion of working students at the University of Graz is 61.5%, which is
considered average by OECD standards. The assumption that working has a negative
influence on studying could not be confirmed in this study. However, it must be added that
negative effects were mainly found concerning grades (Callender, 2008; Wenz & Yu, 2010)
or the drop-out probability (Body et al., 2014; Hovdhaugen, 2013; Moulin et al., 2013; Van
den Berg & Hofman, 2005), and not to the number of credits earned. The inconsistency in
the research findings up to now could also indicate that different samples from different

countries can have very varied results.

Moreover, the obligation to work in order to finance one's personal life largely through
it does not seem to influence academic performance, contrary to what previous research has
assumed. It is hypothesised that a higher parental income or working for career-specific
skills rather than for survival, produces better academic performance (Lisnyj et al., 2021;
Wenz & Yu, 2010), but this does not appear to be the case for students in Graz. However,
the sample size was not evenly distributed in terms of the students’ income, as most
participants reported an income of up to €1500 per month, and only very few earn more than
that. Consequently, the potential advantage of wealthy students cannot be replicated with the

present sample.
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Students experience high levels of stress (Boke et al., 2019; Saleh et al., 2017; Sharmila,
2023), which is also the case with students at the University of Graz, particularly during the
exam phase. Studies agree that perceived stress has a negative effect on study performance
(Akanpaadgi et al., 2023; Gustems-Carnicer et al., 2019; Mughal, 2021; Pluut et al., 2015;
Talib & Zia-ur-Rehman, 2012), yet this effect could not be found in the present study. One
potential explanation for this discrepancy could be that the sample was tested at a time before
the examination phase when there was already a substantial amount of academic stress, but
the examinations had not yet been conducted. Consequently, the current perceived stress
may be reflected in the future examination results, but not in the previous results up to the
time of the stress assessment. This assumption is not in contradiction with current literature,
in which either no measurement time was reported at all, the GPA was used as the
performance variable, or the stress level for a specific exam was compared with the
respective exam results (Akanpaadgi et al., 2023; Gustems-Carnicer et al., 2019; Pluut et al .,
2015; Talib & Zia-ur-Rehman, 2012).

The extent to which academic resources are being utilised, such as personal skills,
interests and stamina, also appears to have no significant influence on academic
performance. It is hypothesised that a high student workload not only enforces high
perceived stress levels but also poorer academic performance (Agolla & Angori, 2009;
Lisnyj et al., 2021; Mughal, 2021), which does not appear to be the case for the students in
Graz. One potential explanation for this discrepancy could be that students may not be
putting their full effort into exam preparation and studying in general. Alternatively, the
degree programs may be so varyingly difficult and time-consuming that they are

incomparable in terms of resource allocation.

Academic motivation is thought to have a positive effect on academic performance
(Agolla & Angori, 2009; Heublein, 2014; Lisnyj et al., 2021). This hypothesis could be
replicated, as students who were satisfied with their studies and their performance also
earned more ECTS credits. However, the average time spent studying or learning per day
does not appear to have an impact on academic performance among the students in Graz.
These findings are atypical, as it is commonly assumed that more daily time spent on courses,
studying, writing a thesis and other study-related activities has a positive effect on academic
performance (Ifenthaler & Yau, 2020; Van den Berg & Hofman, 2005; Webber et al., 2013).
Nevertheless, it must be noted that the survey was only a self-assessment, and it is not

possible to verify such information. Consequently, the subjective reports may be biased and



DISCUSSION

influenced by psychosocial factors. Furthermore, only the absolute time spent learning was
recorded and not what learning strategy was used. The latter could be an important predictor
of study success, especially if it is meaning-oriented, self-regulated and deep (Tynjéald et al.,
2005). Unfortunately, measuring this would have gone beyond the scope of this study and is

an idea for a separate research project.

The age of students can have various influences on their academic performance. Santos
et al. report a higher level of concentration with increasing age on the one hand, but also
more private responsibilities on the other, which in turn can have a negative impact on
studies (2016). Other results indicate no discernible age effects (Imlach et al., 2017), or even
improved grades at older ages (Spitzer, 2000). The latter cannot be confirmed in the present
study, as age appears to have a negative influence on academic performance. The older the
students were at the time of the survey, the fewer ECTS they achieved in the assessed
academic year. A distorted effect due to a few elderly students over the age of 55 with
particularly low academic performance can be ruled out, as an outlier analysis showed that
this effect is also caused by comparatively young students. As Santos et al. also report
(2016), this phenomenon could be related to increased responsibility in private life, for
example, due to having children of their own or other factors that were not recorded in the

present study.

That the choice of faculty can have an impact on academic performance and dropout
rates is a controversial claim. Depending on the study, country, and university, results show
that either humanity, medicine, or STEM programs can have less academic success, but there
is no consensus in these results (Araque et al., 2009; Heublein, 2014; Larsen et al., 2013).
At the University of Graz, no discernible influence of the faculty on academic performance
has been observed, although it should be noted that subjects such as medicine and highly
technical subjects like computer science and engineering are not offered at the university.
Moreover, certain degree programs in the respective faculties are restricted by an entrance
examination, resulting in a pre-selection process and thus making it difficult to compare

subjects and faculties with one another.

It is known that vocational interests can influence the performance of pupils (Usslepp et
al., 2020). This may is not particularly applicable to university students, as interests may be
related to academic performance, but probably rather through interaction effects with other
psychological parameters (Nye et al., 2012; Patrick et al., 2010). In the present study, neither

a direct influence nor an interaction was found. It is important to emphasise that while
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vocational interests may have an effect, the congruence of vocational interest and the chosen
degree program is much more important. This is known as interest congruence and has an
impact on both academic performance and persistence as well as satisfaction (Ertl et al.,
2022; Nye et al., 2012). However, to determine interest congruence, not only the
participants’ AIST-R results are needed but also the respective interest profile of each study
program. This goes far beyond the scope of this study, as the interest profile would first have
to be empirically determined for each degree program, and the academic performance and
graduation rates would also have to be recorded. This would require either a comprehensive
longitudinal study of its own, in which continuous academic performance would also have
to be measured, or dropouts and graduates would have to be tested equally, with a sufficient
number of participants in each individual degree program.

There has not been much research on parallel studies because of the rather unusual offer
in Austria of being able to study as many degree programs as one wishes at the same time
without being charged (Federal Ministry of Education, Science and Research, 2002;
University of Graz, n.d.). In many countries there are strict regulations (Di Torino, 2024;
Universitat Leipzig, n.d.) or other options, such as a ‘double major’ or a ‘joint degree’, which
are less effort or more affordable than a ‘parallel enrolment’ (Loder et al., 2024; Rossi &
Hersch, 2008; Pineda, 2024). The present study shows that parallel enrolment is very
popular, with almost a quarter of the sample doing so. The main reasons for this are subject-
related interest, considering a change of study program, a less demanding main study
program, and better job opportunities. Furthermore, enrolment in more than one degree
program has a positive effect on academic performance, as students enrolled in more than
one degree program at the same time had more ECTS credits in the assessed academic year.
Although these results are not indicative regarding the completion rates of the individual
students, which would need to be measured on a longitudinal basis, they do indicate
increased engagement and motivation. It could also be argued that individual courses from
other degree programs could provide a more varied preparation for the workplace, or that
motivation is maintained through greater variety in the learning material. Regardless of
whether all started degree programs are completed, they may have a positive effect on

students, which is supported by the results of improved academic performance.
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4.1. IMPLICATIONS AND LIMITATIONS

The main limitation of the present study is probably the lack of representativeness of the
sample, as it differs from the overall population of the University of Graz in terms of the
dependent variable. In addition, as mentioned above, the data collection was completed
before the end of the academic year, which excludes an entire, potentially crucial
examination period. However, using the entire previous year as a reference would not be a
solution either, as psychosocial factors and employment are momentary assessments and can
fluctuate greatly. Therefore, the chosen study design may not be ideal, but it is still a good

solution to combine psychosocial factors with performance factors.

Since employment does not seem to affect the academic performance of students in Graz,
there is no reason not to study while working. On the contrary, student employment is
beneficial and, in some countries, essential for the labour market (Franzen & Hecken, 2002).
Nevertheless, very time-intensive employment should be avoided, if possible, as several
other studies report a trade-off with academic performance (Body et al., 2014; Callender,
2008; Hovdhaugen, 2013; Moulin et al., 2013; Van den Berg & Hofman, 2005; Wenz & Yu,
2010).

As no effect of daily study time on academic performance was found, contrary to the
existing literature (Ifenthaler & Yau, 2020; Van den Berg & Hofman, 2005; Webber et al.,
2013), it may not be sufficient to simply obtain a self-assessment of time spent studying. For
further research, it is important to include the learning strategy used in order to gain more
insights. Learning analytics has the potential to be an effective technique to support students
and help them with their performance (Ifenthaler & Yau, 2020) and can therefore also be

applied to the University of Graz.

The age of students at the University of Graz seems to have a negative impact on
academic performance, although this is a rather rare research finding (Imlach et al., 2017;
Santos et al., 2016; Spitzer, 2000). The reasons for this are unclear; possible reasons include
caring for one’s own children, changes in brain or learning processes, less social integration
in study networks, or other unknown factors. All of this should be considered when
conducting further research. At this point, however, it is important to add that age alone is
not necessarily associated with an increased dropout rate. Since in the present study only
fewer ECTS credits earned were found, it could simply mean that a longer study duration is

required. Nevertheless, this problem could be prevented if the University of Graz were to
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offer special support programs for students who do not start their studies directly after
graduating from high school. This could come in a variety of different formats, such as the
provision of student studying communities, orientation programs, childcare support, or

teaching effective learning strategies.

As already mentioned, the congruence between vocational interests and the chosen degree
program could also influence academic performance, at least according to existing research
(Ertl et al., 2022; Nye et al., 2012). Further research could empirically measure this interest
congruence in a longitudinal study in order to identify its potential effects. Findings on this
topic could serve as a valuable predictor of future academic performance even before
students enter university, and the application of the AIST-R to students could significantly

enhance and support their future decisions.

Enrolment in more than one degree program can be costly for the state, or the university
involved, but seems to have a positive effect on academic performance. This option is very
popular with students in Graz and is widely used, with many different personal reasons for
this. The most commonly cited reasons, namely subject-related interest and better job
opportunities are more praiseworthy than troublesome and suggest higher motivation,
commitment and involvement. As long as it does not become too expensive for the state or
the universities, there is much to be gained from continuing to offer this opportunity.
Alternatively, if graduation rates are too low, the introduction of hybrid studies could be
considered, as is already the case in some other countries (Loder etal., 2024; Rossi & Hersch,
2008; Pineda, 2024).

4.2. CONCLUSION

The present study investigated potential influences on the academic performance of students
at the University of Graz and provides important new insights into their study conditions.
The results partly confirm existing research findings but also contradict some existing
studies on important aspects. For example, neither the expected negative influence of
employment on academic performance nor the influence of perceived stress can be
demonstrated. The influence of student workload and daily study time does not seem to have
an impact on the ECTS credits earned at the University of Graz. It has also been shown that
neither the faculty nor vocational interests have a significant impact on academic

performance.



DISCUSSION

On the other hand, the positive influence of the motivation to study was confirmed:
Students who are more satisfied with their studies achieve more ECTS credits. Surprisingly,
it was also found that chronologically older students achieve fewer ECTS in an academic
year than younger students, which could be due to a variety of reasons. The results also
suggest that various university-specific support programs could be helpful for non-
traditional older students. Furthermore, the study shows that enrolling in more than one
degree program at the same time can have a positive effect on overall academic performance,
which supports the idea of offering multiple enrolments at the same time.

Overall, the study contributes to existing research by examining the effects of a wide
range of potential influencing study factors and demonstrating that these factors can have
different effects depending on the institutional context. It also highlights the importance of
motivation to study and the potential of parallel studies for academic performance. However,
some further research is needed to develop more precise recommendations and guidelines
for the management of the University of Graz, government policymakers, and other relevant

stakeholders.
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ANNEX

ANNEX

Table 5

Listing of the six items used in the survey out of a total of ten items of the PSS, marked with

a cross. Items that had to be inverted are marked as such.

Used (x) Test item

X Wie oft waren Sie im letzten Monat aufgewuihlt, weil etwas unerwartet
passiert ist?

Wie oft hatten Sie im letzten Monat das Gefiihl, nicht in der Lage zu sein, die
wichtigen Dinge in Ihrem Leben kontrollieren zu kénnen?

X Wie oft haben sie sich im letzten Monat nervés und gestresst gefiihlt?

X Wie oft waren Sie im letzten Monat zuversichtlich, dass Sie fahig sind, ihre
personlichen Probleme zu bewdltigen? (inverted)

Wie oft hatten Sie im letzten Monat das Gefhl, dass sich die Dinge zu lhren
Gunsten entwickeln? (inverted)

X Wie oft hatten Sie im letzten Monat den Eindruck, nicht all Thren anstehenden
Aufgaben gewachsen zu sein?

Wie oft waren Sie im letzten Monat in der Lage, argerliche Situationen in
Ihrem Leben zu beeinflussen?

X Wie oft hatten Sie im letzten Monat das Gefiihl, alles im Griff zu haben?
(inverted)

Wie oft haben Sie sich im letzten Monat Uber Dinge geérgert, tber die Sie
keine Kontrolle hatten? (inverted)

X Wie oft hatten Sie im letzten Monat das Gefiihl, dass sich so viele
Schwierigkeiten angehduft haben, dass Sie diese nicht tiberwinden konnten?




ANNEX

Table 6

Listing of the 30 items used in the survey out of a total of 60 items of the AIST-R, marked

with a cross. The corresponding RIASEC orientation that covers the item is also provided.

Used (x) Test item Orientation
X mit Maschinen oder technischen Geréten arbeiten R
X in einem Versuchslabor Experimente durchfihren I

etwas nach kiinstlerischen Gesichtspunkten gestalten A
X andere Personen betreuen oder pflegen S
X eine Gruppe bei der Arbeit leiten E
X eine Buchhaltung fuhren C
Arbeiten ausfiihren, bei denen man geschickte Hande und R
Finger haben muss
X wissenschaftliche Artikel lesen I
X Geschichten oder Reportagen schreiben A
X jemanden unterrichten oder erziehen S
ein Geschéft oder Unternehmen fiihren E
X Arbeiten verrichten, fur die es klare Regeln gibt C
Metall/Holz bearbeiten, etwas aus Metall/Holz herstellen R
sich mit unerforschten Dingen beschaftigen I
Dichtungen/Literatur lesen und interpretieren A
andere Menschen beraten S
X eine Diskussion leiten E
Geschéftsbriefe schreiben C
X Arbeiten verrichten, bei denen man sich korperlich anstrengen R
muss
X etwas genau beobachten und analysieren I
X Dinge tun, bei denen es auf Kreativitit und Fantasie ankommt A
X sich die Probleme anderer Menschen anhdren S
flir eine Sache Werbung betreiben E
fir andere Menschen Geld anlegen oder verwalten C
X in einen Computer neue Teile einbauen R
das Verhalten von Tieren oder Pflanzen untersuchen I
sich mit philosophischen Fragen beschéftigen A




ANNEX

Continuation of Table 6. Listing of the 30 items used in the survey out of a total of 60 items
of the AIST-R, marked with a cross. The corresponding RIASEC orientation that covers the
item is also provided.

Used (x) Test item Orientation

andere Menschen bedienen, fir andere sorgen
eine Veranstaltung organisieren
Angebote einholen und vergleichen

T O mMm »

Konstruktionspléne zeichnen
Uber langere Zeit an der Losung eines Problems arbeiten I

X X X X X

Dinge schon gestalten (formen, verzieren, schmiicken)
sich fur Menschen einsetzen, die benachteiligt sind

x

die Verantwortung fiir eine Aufgabe tbernehmen
X Statistiken anlegen und auswerten

I O m »n >

herausfinden, warum ein Gerét nicht funktioniert

chemische, physikalische oder biologische Versuche I
durchfiihren

sich mit Mode und Design beschéftigen

zu Schutz und Sicherheit anderer Menschen beitragen
fur eine Sache in der Offentlichkeit auftreten

Uber etwas Aufzeichnungen oder Listen flihren

I o m w >

auf einer Baustelle arbeiten

die Eigenschaften von Bodenproben oder Mineralien I
untersuchen

in einer Schauspiel- oder Musikgruppe spielen
hilfsbedurftige Kinder oder Erwachsene betreuen
X andere von etwas Uberzeugen oder zu etwas veranlassen
X Dinge sammeln, ordnen oder verwalten

I o mow >

X Servicearbeiten durchfiihren (reinigen, instand halten,
reparieren)

die Ursachen eines Problems erforschen I
X Bilder malen, Zeichnen
X Kranke oder Verletzte versorgen
mit anderen Menschen verhandeln

O m w >

die Einhaltung von Richtlinien Gberwachen




ANNEX

Continuation of Table 6. Listing of the 30 items used in the survey out of a total of 60 items
of the AIST-R, marked with a cross. The corresponding RIASEC orientation that covers the
item is also provided.

Used (x) Test item Orientation
etwas nach einem Plan oder einer Skizze anfertigen R
X untersuchen, wie etwas funktioniert I
X etwas mit sprachlichen Mitteln kinstlerisch gestalten A
X sich in die Situation anderer Menschen hineindenken S
das Amt des Sprechers in einer Gruppe tbernehmen E
eine Abrechnung kontrollieren C




