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Abstract

This study used confirmatory factor analyses and descriptive statistics on new data
from 345 dual study graduates in Germany to further assess a newly developed
and recently published self-report inventory of employability. The resulting 19-item
inventory showed a good model fit and factorial validity, with small to medium inter-
scale correlations. This provides a solid base for further research and a targeted
tool for assessing dual study graduates’ employability. Limitations and future re-
search scope are discussed.
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1 Introduction

Owing to the increasing complexity and ambiguity of society and the labor market,
employability—an individual’s ability to obtain and maintain employment (ROM-
GENS et al., 2020)—has become a highly relevant topic (RUMP & EILERS, 2017).
While research on employability has its foundations in the context of the workplace
(VAN DER HEIJDE & VAN DER HEIJDEN, 2006), it is also being applied to uni-
versity graduates and their transition to the labor market (BRADLEY et al., 2021).
Since universities are responsible for preparing students for their transition into
employment, employability has become a crucial construct for research in higher
education (MONTEIRO et al., 2021; PEETERS et al., 2019). Additionally, the rising
competition in the labor market and long-term impacts of the COVID-19 pandemic,
as observed in the overall high unemployment rates of Organization for Econom-
ic Cooperation and Development (OECD) countries (BRADLEY et al., 2021), re-
quire graduates to be employable. Therefore, a sound measurement of graduates’
employability is required to provide sufficient data to evaluate the success of study
programs and development of competencies (BENNETT & ANANTHRAM, 2022),
which are highly important for a successful transition into the labor market. Existing
instruments lack appropriate measurements for dual study graduates; for example,
only focusing on long-term unemployment or isolating specific characteristics of
study programs. To fill this gap, a self-report inventory of employability was devel-
oped and tested with dual study graduates. The present work is part of a research
process from which the preliminary studies were recently published in this journal
(LATUSKA et al., 2023).

2 Theory
21 The concept of employability

In the 1990s, researchers began to explore the construct of employability and its
relevance, particularly in the workplace (VAN DER HEIJIDE & VAN DER HEIJ-
DEN, 2006). While various disciplines have studied employability, it is commonly
understood as the ability to obtain and maintain employment (ROMGENS et al.,
2020). To understand this capability in depth, two central conceptualizations must
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be mentioned. Employability, for instance, in the concept of sustainable employabili-
ty, is defined as a set of competencies that enables employees to perform well at their
jobs (FLEUREN et al., 2018). The second central concept focuses on employment.
A person can be employable by changing and trying different jobs throughout their
career without the need to be constantly employed without interruptions (EURO-
PEAN COMMISSION, 2014). Combining a set of competencies and one’s ability
to move within the labor market or become self-employed is a more differentiat-
ed understanding of employability. A high degree of employability that is fostered
by universities can enable graduates to move successfully within the labor market
(ARRANZ et al., 2022). Employability was understood from this perspective for the
development of the self-report tool in this research.

2.2 Instruments and studies

Within the process of developing the inventory (LATUSKA et al., 2023), the follow-
ing publications were reviewed. The goal was to identify the degree to which the
existing instruments could be applied to dual study graduates.

Two central studies were published by APEL and FERTIG (2009) and BRUSSIG
and KNUTH (2009). In the process of developing a tool, APEL and FERTIG (2009)
conducted interviews with recipients of unemployment benefits (Arbeitslosengeld 1)
and individuals in the new benefit system (Arbeitslosengeld 11) in Germany using
a newly developed questionnaire. It was based on tools used by employment agen-
cies; therefore, it was specifically designed for long-term unemployed individuals.
Findings were used to extract components of employability and link them to em-
ployment. Eighteen indicators were identified. They show significant associations
with the likelihood of unemployed individuals to be integrated into the labor market.
BRUSSIG and KNUTH (2009) extended this study by controlling for sociodemo-
graphic and regional variables. Both studies developed a tool that can be used for
assessing the employability of unemployed individuals. University graduates are
not part of this as they usually obtain their first job after completing their studies.
Therefore, the identified components are not suitable for assessing their employabil-
ity since they are designed to determine factors affecting long-term unemployment.
Components include the activity of searching for a job, having a car and/or a driv-
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er’s license, number of job interviews, and personal circumstances (BRUSSIG &
KNUTH, 2009).

In the international context, RUSSELL (1997) provided an overview of the instru-
ments used to measure the employability of students. Most instruments were iden-
tified as being suitable for this specific group. However, they are directed toward
employability-related constructs, such as basic academic skills, technology, or re-
source management. These constructs were selected based on publications between
1990 and 1991 in the context of initiatives by the U.S. state departments of labor as
well as education. BLADES et al. (2012) conducted a literature review of the mea-
surement of employability. They concluded that the existing measures are inconsis-
tent and have not been sufficiently validated. LIE (2016) performed a comparative
meta-analysis of existing measures and found that the number of studies comparing
instruments was insufficient. Furthermore, most studies that develop a measurement
of employability focus on its generic components (FAJARYATI et al., 2021; TEN-
TAMA & NABILAH, 2020). Participants were mainly engineering (Y USOF et al.,
2012; HUSAIN et al., 2014; SUNARDI et al., 2016) or business students (RAMI-
SETTY & DESALI, 2017). Similar and more recent studies have been conducted by
LLINARES-INSA et al. (2018), FLEUREN et al. (2018), VAN DER HEIJDEN et al.
(2018), and BENNETT and ANANTHRAM (2022).

In most parts, the reviewed studies focused on either long-term unemployment or
generic components, such as communication or information management skills of
university students and experienced workers in different countries and work sectors.
The selection of constructs builds on various foundations, such as previous studies
on student employability (TENTAMA & NABILAH, 2020), political frameworks
(HUSAIN et al., 2014), or specific models of employability, including sustainable em-
ployability (FLEUREN et al., 2018) and the bioecological model (LLINARES-IN-
SA et al., 2018). Considering these aspects of the existing instruments and research,
an appropriate tool could not be found.
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3 Operationalization

Reflecting on the outlined gaps, the aim was to develop a self-report tool for dual
study graduates (LATUSKA et al., 2023). This tool differs from the others, especial-
ly in considering some of the success criteria for completing a dual study program
(ZIMMERMANN et al., 2021). These benchmarks are highly relevant as a dual
study program is characterized by unique aspects, such as the 3-monthly rotation
between theory and practice and a high degree of practical experience.

According to RUMP and EILERS (2017), the concept of employability includes
three aspects, namely competencies/qualifications, health, and identification/moti-
vation. These aspects served as the basis for the development of the scales. In the
preliminary studies, the inventory began with 10 scales that were revised after the
initial analyses. The listed scales (p. 6) represent the final inventory, which is a result
of the previous findings (LATUSKA et al., 2023). With the exception of health, all
scales are assigned to the aspect of competencies/qualifications (RUMP & EILERS,
2017). Additionally, action- and customer orientation are derived from the require-
ments profile related to the success criteria. Agility and transdisciplinarity were
selected based on findings considering skills leaders need in the paradigms of new
work (GRUNINGER-HERRMANN et al., 2020). Including a scale for digital com-
petence was decided based on a survey with the cooperating companies.

(1) The action orientation describes how a chosen decision is translated into a
goal-directed activity (HECKHAUSEN & HECKHAUSEN, 2010). In a
broader sense, this understanding includes the regulatory elements of action
competence (SCHIRMER, 2006).

(2) Customer orientation describes the extent to which customers’ needs and
wishes are recognized, reflected, and implemented in terms of positive service
provider behavior (BRUHN et al., 2007, BRUHN & STAUSS, 2010).

(3) Health refers to the ability and motivation to lead an active life with respect to
economic and social aspects (WORLD HEALTH ORGANIZATION, 1986).

(4) Agility is the capacity to anticipate change and adapt oneself and the organi-
zation to changing conditions to achieve statutory goals in the best possible
way. This includes reacting flexibly to unforeseen events and new require-
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ments as well as acting proactively rather than reactively to changes (GRUN-
INGER-HERMANN et al., 2020).

(5) Transdisciplinarity refers to the ability to think and act across disciplines
by considering and integrating multiple perspectives (GRUNINGER-HER-
MANN et al., 2020).

(6) Digital competence is demonstrated by skills in information processing,
communication, digital content creation, protection and security, and prob-
lem-solving (WUERFFEL, 2017).

4 Method

41 Preliminary studies

The primary goal of the first studies, reported in the recently published article, was
to develop items, assess the inventory, and explore the differences between groups
(LATUSKA et al., 2023). The first study was conducted with dual study students.
After modifying the inventory, a newer version was assessed using a sample of 75
dual study graduates. Using a Mann-Whitney-U test, differences between the groups
were calculated to obtain initial validity findings. The graduates reported consider-
ably higher scores than the students on the following scales: customer orientation,
transdisciplinarity, and digital competence. Although these results are substantial,
some limitations must be considered. Owing to the low response rate, the descriptive
statistics relied only on 75 complete cases. In addition, confirmatory factor analyses
had to be conducted with the larger sample of students and did not align with the
focus on graduates. Based on these findings, a version with 24 items was developed.
This new version forms the basis for the present study, which examines a larger
sample of graduates. This allowed for confirmatory factor analyses and correlations
to be calculated with a sufficient sample.

4.2 Current study

A cross-sectional online self-report study was conducted. Iltems were integrated into
the panel survey for dual study graduates in Baden-Wiirttemberg, Germany. The
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survey consisted of such variables as current employment and further education.
The inventory (Supplemental material) was placed at the end. The six scales? were
action orientation, customer orientation, health, agility, transdisciplinarity, and digi-
tal competence. The instruction given to the participants was as follows: “Please in-
dicate below how much the following statements apply to you”. Each item was rated
on a scale ranging from 1 (Fully disagree) to 5 (Fully agree). Since this survey was
also administered to graduates in the social work sector, the customer orientation
scale was slightly modified by replacing the term client with customer to properly
address groups, such as patients in a hospital or care facility.

4.3 Procedure

From April 6 to 30, 2022, graduates were invited via e-mail to participate in the
panel survey via EFS Unipark. On the first page, they were informed about the na-
ture of the study, processing of the data, and department responsible for data safety,
data protection, and privacy. When registering for the panel project, the graduates
already agreed to their contact data being stored. They were informed that they can
withdraw this consent at any time. A link to the applied data protection regulations
according to the GDPR was inserted.

4.4 Participants

A total of 963 graduates were contacted, and around 417 graduates participated in
the survey. Cases with incomplete answers were excluded, leaving a final total of
345. Due to the protection of personal information, sociodemographic information
was not accessible as the graduates agreed to share it only within the panel survey.

4.5 Statistical analysis

Data were analyzed using IBM® SPSS® 28 and IBM*AMOS® 28. Factorial validity
was assessed using confirmatory factor analyses in a six-factorial, first-order model.

2 Items were originally in German; the complete German and English versions of the inven-
tory can be found in the supplemental online material.
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To calculate means, including standard deviations, skewness, and excess (including
correlations), variables were created by merging all items of each scale into one
mean. Internal consistencies and part-whole correlations were calculated separately.

5 Results

5.1 Current situation after graduation

Most graduates reported that they were employed (73.9 %) while 5.5% reported
other statuses, such as traveling, taking a sabbatical, or preparing for a master’s
program. Only 2.6 % were looking for employment. Two individuals were in the pro-
cess of starting a second bachelor’s program (0.6 %). The majority of graduates were
hired by their cooperating companies (73.3 %) whereas a smaller proportion (26.7 %)
were transferred to different stations. The latter group reported various reasons for
not being hired, including the desire to change the place of work (13.9%), hiring
not being possible (8.4 %), wanting to change the area of work (5.2 %), aspiration to
become self-employed (0.3 %), and others (8.4 %).

5.2 Factorial validity

In the first model with 24 items (Table 1; Supplemental material), the results indicat-
ed an acceptable fit: y? (237)=454.882 (p=.000), y7df=1.919, RMSEA=.052 (p=.340);
90% CI=[.044; .059], CFI=.903, and TLI=.887 (GADE et al., 2020). Information
criteria were AIC=580.882 and BIC=823.026. Factor loadings ranged from A=.084
to .859. Outliners with low factor loadings of 1<.50 (WEIBER & MUHLHAUS,
2014) were digital competence 3: ‘I am always careful with sensitive and personal
data on the Internet’, transdisciplinarity 1: ‘I always look at problems from several
perspectives’ and 3: ‘I usually look at contradictions as learning opportunities’, cus-
tomer orientation_4: ‘I can usually answer questions from customers in a targeted
manner’, health 6: ‘I can manage my professional requirements well’, and agili-
ty_4: ‘When I have made an important decision, I can change it if this serves set
goals’. Furthermore, digital competence 4 (‘I always get to grips with new programs
and devices quickly and well’), agility 4, and health 6 showed most of the largest
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standardized residual covariances of >1, which could be an indication that these
items decreased the model fit (MAY DEU-OLIVARES & SHI, 2017). For the second
analysis, the latter items, except for transdisciplinarity 1 and digital competence 4,
were excluded.? In reference to GADE et al. (2020), the indices demonstrated a good
fit: x? (137)=190.725 (p=.002), ¥%df=1.392, RMSEA=.034 (p=.994); 90% CI=[.021;
.045], CFI=.972, TLI=.965, AIC=296.725, and BIC=500.433.

Tab. 1: Confirmatory Factor Analyses of the employability-inventory

Model P df  x¥df RMSEA CFI  TLI

24 items 454.882 (p=.000) 237 1.919 .052 (p=.340) .903 .887
19 items 190.725 (p=.002) 137 1.392 .034 (p=994) 972 965
Note. 345 graduates.

5.3 Descriptive statistics and correlations

Table 2 presents the descriptive statistics, including the correlations and coefficient
alphas in the 19-item version. Considering the orientation in assessing question-
naires with Cronbach’s ¢>.70 indicating a good internal consistency (TABER, 2018),
action orientation, transdisciplinarity, and digital competence showed inadequate
consistencies. With health and agility being >.70 and customer orientation being
close to .70, they showed adequate-to-good consistencies.

3 It was decided to keep the items as transdisciplinarity would have been represented by
only one and digital competence by only two items; for reflective models with multiple
constructs, WEIBER and MUHLHAUS (2014) recommended a minimum of two items per
construct.
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Tab. 2:  Descriptive Statistics of the employability-inventory (19 Item Version)

Scale M SD 1 2 3 4 5 6
1. Action orientation  3.98 58 (.583)
(AO)
2. Customer orienta-  4.20 54 2737 (.656)
tion (CO)
3. Health (HE) 3.93 J5 4727 177 (.860)
4. Agility (AG) 3.77 .68 438" 2777 4157 (.759)

5. Transdisciplinarity ~ 3.99 .63 3077 292" 203" 4127 (478)
(TD)

6. Digital competen- ~ 4.20 62 2307 216" 2137 334" 422" (.616)
ce (DC)

Note. 345 graduates. Cronbach’s alphas are in parentheses.
*p <. 01

The correlations between the scales were assessed according to MARCUS (2004)
by aiming for coefficients of #<.50. All correlations were significant within the pre-
ferred range. The skewness and excess of each scale ranged from -.323 to -.873
(SE=.131) and -.048 to 1.057 (SE=.262), respectively. Part-whole correlations should
range from r =40 to .70 (KELAVA & MOOSBRUGGER, 2020). According to
RAITHEL (2008), values should be r,>.30. Values between .30 and .70 served as
orientation. With a minimum of .315 and a maximum of .781, the items had accept-
able part-whole correlations.
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6 Discussion

6.1 Assessment of the scales

Building on preliminary studies (LATUSKA et al., 2023), the factorial validity, de-
scriptive statistics, and correlations of the newer version were analyzed.

In the factor analyses, seven items were deleted. From this set of items, five were
excluded, resulting in an improvement in the model fit. Prior to the exclusion, each
item was theoretically examined. The 19 items adequately represent the five scales.
Transdisciplinarity did not have sufficient psychometric quality. Compared to the
previous studies, the 19-item version had the best model fit.

Considering the Cronbach’s a, the scales showed a wide range. As action orientation,
transdisciplinarity, and digital competence did not report good consistencies, their
items did not seem to fully reflect their constructs. Action orientation was oper-
ationalized using three items that may have been insufficient. Transdisciplinarity
consisted of two items and is a fairly new construct, which could account for the low
consistency. Digital competence was newly developed for this process. To improve
these scales, their operationalizations must be revised.

The six scales were significantly correlated in low-to-medium degrees. According
to MARCUS (2004), these values indicate that there are no critical overlaps. The
strongest correlation was observed between action orientation and health. Given
the definitions of both constructs, this degree of correlation is expected as they both
incorporate the idea of actively living and working in general as well as toward spe-
cific goals. The correlation between customer orientation and health is the lowest.
Since the first is directed toward others and health is more focused on the individual,
this degree of correlation is expected as well. These scales have a substantial associ-
ation with each other based on the concept of employability.

6.2 Implications

Commonly used indicators of employability, such as Times Higher Education’s
Global Employability University Ranking, are employer-focused and political. Em-
ployability is defined by employer surveys and relies on reputation and academic
excellence (KAUPPI, 2018). However, this approach misses an important aspect,
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as employability is an individual’s ability (ROMGENS et al., 2020). It needs to be
assessed at the level of the graduates. By providing a self-report measure that goes
beyond mere unemployment, this study has adopted an employee-focused under-
standing.

For employers, this reduces the complexity to defined dimensions, which can help
them to understand the concept of employability. It distinguishes employability
from the politically used term employment. Secondly, this approach contributes to
the debate on employability by promoting an understanding of employability as a
multifaceted construct. When state agencies provide support to unemployed indi-
viduals, the dimensions can be used to guide the provision of training, counseling,
and assessment of an individual’s development. Furthermore, and in line with the
success criteria and the practical experience (Chapter 3), the employability of dual
study graduates can be accurately represented, as the tool provides an opportunity
to measure the specific dimensions that constitute employability, taking into account
the learning experiences and the cycle of theory and practice. Finally, although the
present work aims to develop an inventory for dual study graduates, this approach
can also be applied to other programs in the higher education sector. The tool can
support the process of defining the dimensions of employability, or even be fully
applied after outlining the characteristics of the program and the resulting required
competencies.

6.3 Limitations

This study used a cross-sectional, self-report design. In validating psychometric in-
ventories, a longitudinal design is important to test the stability over time. Second,
the self-report design provided several advantages in terms of economic aspects.
However, graduates’ responses may be biased due to their self-perceptions.

Third, reliability was assessed using internal consistencies and part-whole correla-
tions. Other forms of reliability were not part of the development as there was no
opportunity for a longitudinal design. Furthermore, the validity was assessed using
confirmatory factor analyses and correlations. Sociodemographic variables could
not be included. Given the request of the graduates to share this information only
within the standardized survey, there was no other way to obtain the data. Finally,
the primary idea was to explore the differences between graduates who were hired
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and those who were not based on the assumption that graduates with higher scores
are more likely to be hired. In the conceptual discussion, two aspects that affected
the analyses were considered later. First, this research group made use of the vari-
ables offered by the panel group where the item for the hiring of graduates was not
dichotomous but offered the possibility to indicate multiple reasons for not being
hired, such as transitioning into self-employment, wanting to change the area of
work, and/or hiring not being possible. In line with the theory section, we decided
to view employability as a combination of the set of competencies and movement
within the labor market. Therefore, validating the inventory based on a dichotomous
variable such as hiring seemed inappropriate as it would exclude individuals with
a possible high employability solely because they were not hired. Additionally, di-
viding the datasets, for example, graduates who were hired vs. those who were not,
by different reasons owing to the multiple-choice option did not provide sufficient
datasets for analyses as there could be multiple reasons why the graduates were not
hired.

6.4 Future research

To provide evidence of construct validity, studies within the nomological network
must be conducted (KANNING, 2019). A longitudinal study design is recommend-
ed to further assess and modify the inventory. With this design, the reliability of
the scales can be analyzed over time. Finally, it could be insightful to explore more
differences between groups.
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