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Abstract

High drop-out rates from Vocational Education and Training (VET) remain a severe
problem in VET systems globally. Despite decades of drop-out research revealing
numerous influencing factors, the role of trainees' vocational competence in their
drop-out behavior has been neglected. This study aims to define the structure of voca-
tional competence and analyze its effects on drop-out intention. Using longitudinal
data from 458 commercial trainees in Germany, vocational competence is measured
at three time points using a validated competence test, subdivided into domain-linked
and domain-specific dimensions (Gelman and Greeno, 1989). Four different directions
of drop-out intentions are considered, enabling a detailed effect inspection of the pre-
vailing research gap. Additionally, factors identified in previous studies, such as educa-
tional level, age, language, and the degree of having chosen one’s desired occupation,
are controlled for. We conducted 12 rounds of ordinal logistic regression to test three
lagged temporal combinations of the effect relationship between vocational com-
petence and dropout intention over different time spans (TO->T1,T1->T2,T0->T2).
We find that lower domain-specific competence increases the intention to drop

out from VET without qualification over different time spans. Initial lower domain-spe-
cific competence also affects trainees’intention to change their occupation in the final
year of training. Furthermore, higher levels of domain-linked competence at the begin-
ning increase the intention to leave VET to pursue higher qualifications in the midterm
of training.

Keywords: Vocational education and training, Drop-out, Vocational competence,
Domain-specific competence, Domain-linked competence, Longitudinal design,
Hierarchical multiple regression

Introduction: is competence relevant for drop-out intention?

Drop-out can be identified as the most significant challenge facing VET, resulting in
the loss of approximately 150,000 highly skilled workers annually in Germany alone
(Bundesinstitut fur Berufsbildung [BIBB] 2020, 2021, 2022). These untapped potential
hampers efforts to address the skilled worker shortage (BIBB 2022; DGB-Bundesvor-
stand 2020; Ulrich et al. 2020). According to CEDEFOP (2016), European adult edu-
cation survey (AES) data suggest that, on a broad scale, the percentage of early leavers
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from Vocational Education and Training (VET) programs is higher than those depart-
ing from general education. At the national level, data from 2014 in France illus-
trate significantly elevated early leaving rates from education and training, with 56%
among those in VET pathways, compared to 24.1% in general education. Similarly, in
the Netherlands, dropout rates are notably higher in VET (5.7%) compared to general
education programs (0.6%). This pattern persists, even as the Netherlands maintains
its standing as a top performer in minimizing early school leaving, boasting a mere
5.3% rate in 2021 compared to the EU’s 9.7%, with a substantial proportion stemming
from VET (Ministry of Education, Culture and Science [OCW], 2022c). From 2010 to
2020, Germany witnessed a gradual increase in the dropout rate, registering a cumu-
lative surge of 2.1% throughout the decade. In 2020, approximately 25% of trainees
terminated their involvement in VET. Notably, certain training occupations exhibit
even higher dropout rates, for instance, 44.8% in hairdressing and 44.1% in building
and object coating (BMBF 2022). Given the global prevalence of high and, in some
instances, increasing dropout rates from VET (CEDEFOP 2016) and the concurrent
shortage of skilled workers (Uhly 2015), dropout has become a focal point in VET
research, empirical analyses investigating the determinants and correlates of dropout
have garnered significant attention in the field.

With over 600 identified dropout reasons (B6hn and Deutscher 2022), a major-
ity pertain to non-cognitive factors such as encompassing trainees’ sociodemographic
background, personal plans, training conditions (e.g., Bessey and Backes-Gellner 2015;
Callan 2005; Cully and Curtain 2001; Beicht and Walden 2013), as well as motivation
and interest (e.g., Findeisen et al. 2022; Berweger et al. 2013; Hasler 2016). In studies
exploring the relation between competence and dropouts, a predominant emphasis is
placed on key competencies according to definition of OECD (2005). These key compe-
tencies encompass interdisciplinary skills across multiple domains. For example, Ulrich
et al. (2020) showed that social, methodical, and personal competences are capable of
explaining 10% of variance in trainees’ drop-out tendency. Especially social compe-
tences, such as the ability to cooperate, social responsibility, and conflict ability, exerted
significant effects but also reflexivity and work techniques (methodical competence) as
well as trainees’ sense of duty (personal competence) showed an influence on the drop-
out tendency (ibid. p. 195). Likewise, Weber and Garcia-Murias (2019) pointed out that
especially conflict abilities but also meta-cognitive competences such as career manage-
ment skills have an impact on drop-out behavior. Holtmann and Solga (2023) extended
the scope by incorporating mathematics and reading competence to explain dropout
phenomena. These competencies gauge the readiness for training, assessing whether
the young people have the basic school knowledge and psychological performance char-
acteristics (Baas et al. 2012; Schuster 2016). Zumbiihl and Wolter (2017) compared the
effect sizes of non-cognitive variables on drop-out behavior while controlling and not
controlling these general competencies in terms of the readiness for training, which
includes both the basic school knowledge such as the PISA test results in mathematics,
in language, and in the natural sciences, and psychological characteristics, such as train-
ees’ punctuality. The findings revealed that the effects of gender, migration background,
and age varied when broadly conceptualized competencies of trainees’ were taken into
account in the analysis.



Ma et al. Empirical Res Voc Ed Train (2024) 16:8 Page 3 of 33

While these earlier studies delving into the relationship between competence and
dropout are very insightful, there seems to be a notable gap in research focus regard-
ing the role of vocational competence in understanding the drop-out phenomenon.
In this article, vocational competence is conceptualized as cognitive dispositions for
achievement within specific focused vocational domains. Theoretically, according to
Klieme et al. (2008), competence functionally relates to situations and demands in
specific domains. The scope of these domains or of the relevant situations can vary
from highly specific competencies in narrow domains to broadly conceptualized
key competencies. Empirical studies also confirmed that general competencies and
competencies in narrow domains are correlated and yet separable constructs (Wirth
et al. 2005). Although these earlier studies have not directly provided evidence for the
relationship between vocational competences and dropout, certain indications of a
potential link between "vocational competence" and drop-out behavior can be found.
For instance, Zumbiihl and Wolter (2017) confirmed the effect of trainees’ general
mathematic ability on drop-out from VET. This observation is noteworthy as mathe-
matical ability serves as (1) a key predictor for vocational competence in various stud-
ies (e.g., Abele 2014; Dietzen et al. 2014; Frank et al. 2017; Krotz et al. 2022; Nickolaus
et al. 2009; Seeber 2014) and (2) an integral component of vocational competence in
commercial education and training, encompassing economic numeracy (as detailed
in the subsequent section). Consequently, these findings suggest a relation between
vocational competence and dropout behavior. Furthermore, Beicht and Walden
(2013) investigated whether the perceived difficulty of the training explains dropout
behaviors. Similarly, Berweger et al. (2013) explored whether poor performance by
trainees in schools and companies correlates with dropout. Although these pieces of
evidence suggested a potential role of vocational-related competence on dropout, it’s
noteworthy that these studies rely on subjective self-reports from trainees. The meth-
odological approach of utilizing subjective self-report data has some limitations that
we aim to address in the current study: Firstly, when considering the construct being
measured, a critical aspect is the dimensionality of vocational competence. Notably,
recent advancements, exemplified by projects like the BMBF’s ASCOT research pro-
gram (summarized in Beck et al. 2016), have made substantial progress in modeling
the structure of vocational competence. However, evaluating vocational competence
through items like perceived training difficulty or general performance in schools and
companies seems to treat it as a unified concept, potentially overlooking the nuanced
differentiation into sub-dimensions, which may function differently in predicting
dropout. Secondly, there is a need to reflect on the reliability of using perceived dif-
ficulty and performance in vocational schools and companies as indicators of voca-
tional competence. This raises questions regarding whether subjective perceived
difficulty may be influenced, in part, by psychological characteristics or transversal
competencies (Baas et al. 2012; Schuster 2016). Additionally, it raises inquiries about
the extent to which performance in vocational schools and companies genuinely rep-
resents vocational competence. Factors such as contextual elements (e.g., resource
availability), personal circumstances (including external stressors), and the breadth of
the construct to be measured may impact performance and need careful examination
in this regard. Thirdly, the reliance on subjective self-report data evaluated through a
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Likert scale, typically ranging from 5 to 7 points, poses challenges in terms of obtain-
ing a nuanced understanding of competence. A finer degree of differentiation in
responses might enhance accuracy in competence evaluation. Fourthly, the absence
of longitudinal research hampers the exploration of long-term effects. Longitudinal
data is instrumental in identifying patterns, correlations, and trends in training pro-
gression, establishing temporal relationships between variables (Caruana et al. 2015).
In a preceding study examining the relationship between training quality and drop-
out intention using a cross-sectional approach, no effects were found for vocational
competence test scores on drop-out intention (Krotz and Deutscher 2022). It is worth
considering whether tracking the progression of dropout intention and competence
over several years would be beneficial, enabling an assessment of how competence
influences dropout intention across different time spans.

In light of these considerations, it is worthwhile to optimize research methods and
close the research gap on the relation between a rather cognitive, specific competence
facet and drop-out. This is pertinent because on the one hand, the cognitive com-
petence facet, unlike stable personal characteristics, is a malleable construct open
to training, which can improve throughout education and training (Ma et al. 2024).
This indicates the importance of appropriate support from schools or companies dur-
ing vocational training. On the other hand, vocational skills, knowledge, and com-
petences are explicitly outlined in the training regulations or framework curricula in
BBiG Teil 1 Allgemeine Vorschriften § 3 (Bundesministeriums der Justiz und fiir Ver-
braucherschutz, 2005), and the primary objective of VET is to foster the development
of vocational competence (Deutscher and Winther 2018). Among individuals aged 16
to 64 who are unskilled or semi-skilled, 28.3 percent have initiated vocational train-
ing/apprenticeship in their lives but subsequently discontinued it or did not pass the
final examination (Flake et al. 2014). This data carries two implications: firstly, it sug-
gests that this 28.3 percent of the 7.5 million unskilled and semi-skilled individuals
could potentially become skilled workers if they had successfully completed the train-
ing. Therefore, gaining a better and more nuanced understanding of the influence of
vocational competence on dropout intention holds significant practical implications
for policymakers and VET curriculum designers. Secondly, it indicates that the rea-
sons for discontinuation can be varied, however, failure in the final examination may
indicate that the lack of competence is one of the contributing factors.

Another point worth mentioning is that in the realm of existing research investi-
gating dropout phenomena, the predominant focus has been on studying dropout
behavior, with only a limited number of studies, such as Findeisen et al. (2022), delv-
ing into the exploration of dropout intentions. Our current research uniquely directs
its attention to the nuanced analysis of dropout intention throughout vocational
training. This emphasis is grounded in the recognition that dropout behavior repre-
sents a singular event, while dropout intention unfolds through a developmental pro-
cess. Investigating dropout intention facilitates the early identification of individuals
contemplating program departure, enabling timely interventions to preempt actual
dropout. Moreover, recognizing dropout intention as a predictive indicator of future
behavior empowers institutions to proactively address factors contributing to drop-
out rates and finally reduce dropout rates. The dynamic nature of decision-making is
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encapsulated by studying dropout intention, providing a comprehensive understand-
ing of evolving reasons behind the decision to stay or leave a program.

To delve deeper into this relationship between vocational competence and dropout
intention, we employ standardized and objective testing to assess vocational competence
across three measurement points. This longitudinal design proves particularly valuable
for gaining insights into the temporal aspects of the relationship between vocational
competence and dropout intention throughout the training progression. Additionally, we
distinguish vocational competence into two dimensions—domain-specific and domain-
linked competence. Similarly, we categorize dropout intentions into four distinct direc-
tions: upwards, downwards, company change, and occupation change. The domain in
which we conducted our analysis on the relationship between vocational competence
and dropout intention is economics occupations (Kaufménnische Ausbildungsberufe).
These training occupations in Germany are focused on providing individuals with
skills and knowledge in business and management. Examples of "kaufmannische Aus-
bildungsberufe" include roles such as "Kaufmann/-frau im Einzelhandel" (Retail Sales-
person), "Kaufmann/-frau fiir Biiromanagement" (Office Management trainees), and
"Industriekaufmann/-frau” (Industrial Trainees). The training typically covers areas like
business administration, office management, and commerce, preparing individuals for
roles in various sectors of the business world (Brétz and Kaiser 2015). On the one hand,
as reported in the National Education Report (2022), while the number of dual gradu-
ates with non-German nationality increased between 2017 and 2020, trends within the
German dual system reveal a decline in the number of graduates across all considered
occupational groups in 2020, including in commercial occupations. On the other hand,
according to Statistisches Bundesamt (2023), commercial training occupations were
among the most popular training occupations in 2022, the most common assigned train-
ing contracts correspond to the occupation of "Kaufmann/-frau im Einzelhandel" (Retail
Salesperson). Following closely is "Kaufmann/-frau fiir Biiromanagement" (Office Man-
agement Clerk), and in the 7th position is the occupation of "Industriekaufmann/-frau"
(Industrial Clerk). The reported statistics emphasize the importance of understanding
the factors contributing to dropout intentions and addressing potential challenges or
issues leading to a decrease in the number of graduates in commercial training occu-
pations in Germany, considering their prevalence and significance in the training
landscape.

Theoretical grounding

Two dimensions of vocational competence

In this section, we will delineate the construct of vocational competence. In the first step,
we will establish the boundaries of vocational competence in our research, determining
what is to be included and excluded. Subsequently, in the second step, we will model the
dimensionality of vocational competence.

In the German-speaking context, Heinrich Roth (1971) identified three sub-
competencies within the framework of professional action competence (known as
"berufliche Handlungskompetenz" in Germany): vocational competence, social com-
petence, and personal competence. Expanding beyond cognitive aspects, Weinert
(2001) includes motivational orientations, attitudes, tendencies, and expectations



Ma et al. Empirical Res Voc Ed Train (2024) 16:8 Page 6 of 33

in his competence concept within the discussion of professional action competence.
Professional action competence enables individuals to act in an appropriately con-
sidered and individually and socially responsible manner in professional situations,
aligning with the primary goal of VET (Hensge et al. 2009). This encompasses not
only vocational competence but also interdisciplinary key competencies and moti-
vational facets. However, in this research, to maintain occupational relevance, we
focus specifically on vocational competence. Consistent with Klieme et al. (2008), we
define competence as cognitive dispositions that functionally relate to situations and
demands in specific domains. The scope of these domains or relevant situations can
range from highly specific competencies in narrow domains to broadly conceptual-
ized key competencies. The vocational competence construct used in this study is
limited to a specific occupational domain.

Following the distinction by Gelman and Greeno (1989) and several studies from
the business management domain (e.g., Klotz 2015; Lehmann and Seeber 2007;
Rosendahl and Straka 2011; Winther and Achtenhagen 2009; Winther and Klotz
2014, 2014), vocational competence is understood as a two-dimensional construct,
consisting of a domain-linked and a domain-specific facet. Domain-linked com-
petence comprises generic skills and fundamental knowledge related to economic
content (Winther 2011; Winther et al. 2013). This includes economic literacy and
numeracy that are fundamentally necessary to solve problems in the domain of com-
mercial occupations, e.g., when converting currencies from Euro to Dollar, and do
not require situation-specific knowledge or skills acquired in training (Winther
et al. 2013; Klotz 2015). Domain-specific competence targets job- and task-specific
problem-solving and, therefore, comprises the necessary rules, guidelines and prin-
ciples acquired over the course of training that need to be applied to solve daily work
tasks, generating situational knowledge and skills over time. An example of a mainly
domain-specific requirement for commercial occupations would be to conduct
a forwards price calculation, applying one’s specific skills by using newly learned
schemes (Klotz et al. 2015). At the start of training, trainees may lack domain-spe-
cific competence due to limited experience in handling specific situational problems.
However, they may possess some general economic knowledge and domain-linked
competence, particularly in economic numeracy and literacy (Winther 2010; Klotz
et al. 2015). As training progresses within a mainly domain-specific framework cur-
riculum, trainees gradually acquire specific knowledge, rules, heuristics, and skills
relevant to the domain (Hager 2004; Klotz et al. 2015; Winther 2010; Winther et al.
2013). Consequently, domain-specific competence advances more rapidly and to a
higher level throughout the training compared to domain-linked competence (Klotz
and Winther 2016; Rosendahl and Straka 2011). The developmental perspective on
the two dimensions of vocational competence highlights the importance of monitor-
ing their changes and examining their impact on dropout at various stages. Addi-
tionally, empirical evidence suggests that students’ engagement and activities in the
first semester predict academic achievement and persistence (e.g., van der Meer
et al. 2018; Lange 2020). Therefore, we assume it is crucial to analyze the short- and
long-term effects of vocational competence at the initial measurement time point.
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Four directions of drop-out intention

Before introducing different directions of dropout intention, a clear definition of drop-
out from VET is required. Firstly, we distinguish between the terms dropout, "prema-
ture contract terminations"” and "termination of training." According to Uhly (2015), not
every termination of training is accompanied by a premature contractual termination.
Terminations of training can also occur if no final exam is successfully passed because
training contracts are temporary and do not need to be extended if trainees fail a final
exam. In turn, not every premature termination of the contract represents a termina-
tion of training. It is important to distinguish between those who drop out and become
early leavers and those moving to a different program or starting a new apprenticeship
contract with another employer. Early-leavers refer cases where the dropout is perma-
nent and irreversible from other forms of discontinuation, such as temporary breaks or
interruptions. "Prematurely-terminated training contracts” is the overarching term and
defined as contracts terminated before the end of the training period specified in the
vocational training contract. This includes contract terminations without or with a com-
plete termination of training in the dual system, implying all individuals who achieved
a lower secondary level of education or less (i.e., ISCED 0, 1, 2, or 3c short accord-
ing UNESCO 2015) and enrolled at least in an education program which they did not
complete. In this article, we define dropout as premature contract terminations. Accord-
ingly, dropout intention in VET can be understood as the premeditated inclination or
expressed intention of trainees to terminate their participation in the current vocational
training program before its completion. It reflects their decision or willingness to with-
draw from the current program prematurely for various reasons.

On various levels, drop-outs entail a wide range of mostly negative consequences (e.g.,
lower tax revenues, higher social welfare expenses, increasing shortage of skilled work-
ers, costs of companies to fill the vacancy or vacant positions, lost investments, etc.).
However, from the individual’s perspective, the consequences of drop-out depend on
the direction taken after dropping out, for instance, the individual could visit university
or start a new vocational training in another occupation (Kré6tz and Deutscher 2022).
Therefore, building upon the work of Fef§ (1995) and Fafimann (1998), we delineate four
distinct directions of dropout intention: (1) upward dropout intention involves inten-
tion of prematurely leaving their current vocational training to pursue higher educa-
tion outside of VET, such as enrollment in a university. As per the National Education
Report (2022), for 13% of young individuals, continuing formal education by attend-
ing school serves as an alternative to reengaging in full-qualification training. Imme-
diately following the discontinuation of their initial training, nearly two-thirds of these
young individuals are already back in school with the goal of obtaining a higher gen-
eral education qualification. Additionally, a small percentage of young people (almost
4%)—approximately a third of those examined here with a (technical) university entrance
qualification—opt to leave training to embark on a university education. In Holtmann and
Solga’s (2023) study investigating risk factors for dropout in VET, approximately 2% of all
dropouts transitioned to a university program. (2) Downward drop-out intention entails
intention of dropping out of their current training program without a qualification,
leading to employment in unskilled jobs or unemployment (FafSimann 1998; Fef3, 1995).
According to the National Education Report (2022), nearly two-thirds of the apprentices
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who experienced downward drop-out, among whom approximately 14% find themselves
in fragmented pathways characterized by frequent shifts between various activities.
Many spend months in the transitional sector, and nearly a quarter undergo at least two
measures, often without leading to a return to formal training. Another 11% experience
long periods of unemployment or (unqualified) employment (12%). Horizontal drop-
out encompasses cases where trainees prematurely terminating their training within
the same educational or training system for occupational reorientation within the dual
system, and for a fundamental reconsideration of occupational choices with the goal of
identifying another suitable training occupation (Fafimann 1998). Therefore, a horizon-
tal dropout intention can be further categorized into the intention of (3) dropping out
for changing the company and (4) dropping out for changing the occupation (Krétz and
Deutscher 2022). While there is distance between dropout intention and behaviors, the
findings from the National Education Report (2022) shed light on certain issues. Accord-
ing to the report, 47% of the dropouts examined eventually re-engage in dual training
after discontinuing their initial training relationship, encompassing both immediate and
delayed re-entry into training. Holtmann and Solga’s (2023) study aligns with this pat-
tern, revealing that 49.9% of all dropouts are classified as occupational stopouts, while
17.1% fall into the category of company stopouts. In this context, it is important to rec-
ognize that not every dropout should be considered inherently negative for the individ-
ual. For instance, cases where there is a mismatch between occupational requirements
and individual abilities might lead to a more suitable training occupation through a new
training contract (Fef3, 1995; Schmid and Stalder 2012). However, as indicated by the
National Education Report (2022), the diverse pathways following training dissolution,
including fragmented trajectories (14%), extended periods of unemployment (11%),
or (unqualified) employment (12%), underscore the complexity and challenges faced
by individuals discontinuing vocational education and training. Holtmann and Solga’s
(2023) findings also reveal that 25.3% of dropout cases involve individuals who dropped
out from education and training system for at least one training year.

Research question and hypotheses

Based on the research desiderate concerning the relationship of vocational compe-
tence and dropout intention and the longitudinal design, the research question of the
presented study is: To what extent do the two dimensions of vocational competence
influence the various directions of dropout intention during vocational training, while
controlling for non-cognitive factors and factors related to the individual’s readiness for
training?

Although direct evidence regarding the influence of vocational competence on drop-
out intention is lacking, our initial hypotheses regarding the domain-linked dimension of
vocational competence draw from several studies highlighting the pivotal role of math-
ematical proficiency in successfully completing vocational training (e.g., Abele 2014;
Dietzen et al. 2014; Frank et al. 2017; Krotz et al. 2022; Nickolaus et al. 2009; Seeber
2014; Zumbiihl and Wolter 2017). Domain-linked competence encompasses the applica-
tion of foundational knowledge acquired in general education to specific occupational
contexts. In the commercial domain, which is the focus of this study, economic numer-
acy constitutes a key aspect of domain-linked competence, incorporating mathematical
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abilities. Therefore, we posit that domain-linked competence diminishes the likelihood
of downward dropout (H1a). Moreover, considering that economic numeracy, rooted
in mathematical skills, is essential for addressing challenges across various commercial
domains such as banking, real estate, and wholesale and foreign trade, we expect that
domain-linked competence assists trainees in surmounting obstacles and adjusting to
different roles within commercial sectors. As a result, we anticipate an increased inten-
tion among trainees to consider switching occupations (H1b) and companies (H1c).
Regarding the intention of upward dropout, domain-linked competence in the commer-
cial domain, characterized by occupation-specific mathematical abilities, enables train-
ees to perceive mathematics as practical, pertinent, integrated, and capable of addressing
various vocational mathematical challenges. This functional application of mathematical
skills, beyond mere procedural execution, is crucial for tertiary education entry (Biichele
and Feudel 2023). Additionally, given the centrality of mathematics in disciplines such as
engineering, natural sciences, and economics, trainees possessing advanced math skills
may recognize the potential for higher education to unlock a broader array of career
prospects and academic pursuits beyond vocational training. Consequently, commer-
cial trainees with high domain-linked competence are more inclined to consider upward
dropout (H1d).

The hypotheses related to domain-specific competence are grounded in previous
empirical research highlighting key factors contributing to dropout intentions among
trainees. Studies such as Ernst and Spevacek (2012) and Schongen (2003) consistently
identify high requirements leading to cognitive overload as crucial reasons for dropout.
Additionally, research by Beicht and Walden (2013) and Berweger et al. (2013) confirms
that challenges such as difficult tasks within training companies and poor performance
are significant contributing factors to dropout. These findings suggest that possessing
higher domain-specific competence, particularly in managing demanding situations
within the vocational domain, is associated with a decreased intention to dropout down-
ward (H2a), change training occupations (H2b), and switch training companies (H2c).
Regarding the intention to dropout upward, it is assumed that as trainees progress in
their training, those with high domain-specific competence become better equipped
to navigate the practical aspects of their chosen field. They become more adept at han-
dling the demands and challenges specific to their occupation. Vocational training offers
immediate entry into the workforce upon completion, providing opportunities for career
advancement and job stability. Trainees with high domain-specific competence may per-
ceive these opportunities as more attractive than pursuing further education at the uni-
versity level. Thus, we hypothesize that domain-specific competence demonstrates the
trainee’s readiness for the workforce and ability to contribute effectively in their chosen
field, thereby reducing the inclination to dropout upwards (H2d).

Methodological approach

Sample

During the "Competence development through enculturation” (KL 3076/2-1) project, we
tracked a cohort of N=458 participants enrolled in commercial training programs from
2019 to 2020. The participants were selected from randomly chosen vocational schools
in South Germany. The sample comprised 36% male and 64% female trainees, closely
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reflecting the current gender distribution of 57.6% females among all new contract sign-
ings in 2020 for the training occupation of Industrial Commercial Trainees in Germany
(BIBB 2020). This occupation represents the population of our sample. The trainees had
an average age of 19.66 years at the commencement of their training, ranging from 15 to
31 years, aligning precisely with the average age for this training occupation in Germany,
which is 19.7 years. Notably, a higher-than-usual proportion of trainees held a higher
educational entrance certificate (79.8%), compared to the statistical population where
70.7% possessed this highest educational level (BIBB 2020). For additional details, refer
to Tables 5, 6 in the Appendix.

Independent variable

We conducted two-dimensional competence assessments, measuring domain-linked
and domain-specific competence, at the onset of their training (TO=autumn 2019), after
one year of training (T1=autumn 2020), and one additional year later (T2=autumn
2021). Utilizing the validated competence test developed by Klotz (2015), the test con-
sisted of 11 domain-linked and 13 domain-specific items, aligning with the training
curricula from both the school and company facets of training. Consequently, as train-
ees progressed through their training, their ability to solve more extensive portions of
the test increased. To ensure a valid performance measurement, the diverse tasks were
aligned with a typical business process and embedded in an authentic company frame-
work (Schnick-Vollmer et al. 2015). The tasks encompassed a range from terminology
reproduction to action-oriented, realistic requirements, with the latter constituting the
majority (e.g., responding to a business email according to DIN-Form). Thus, the test
aimed to assess all levels of competence, including conceptual, procedural, and interpre-
tative competence (Greeno et al. 1984). Refer to the Appendix, Fig. 1, for an example of
domain-specific items. The tests were primarily conducted in a paper—pencil format but
were also validated in an identical online environment (Ma et al. 2023) due to COVID-19
pandemic restrictions. All 458 trainees completed the competence tests across the three
years. Given the theoretical assertion that domain-specific and domain-linked com-
petence are two separable yet correlated dimensions, we calculated two-dimensional
vocational competence using a between-item multidimensional random coefficients
multinomial logit model with correlated dimensions. This model allows for estimating
multiple abilities accounting for successful problem-solving in more than one dimension
simultaneously, while responses to one item rely upon only one of the dimensions in the
model (Hartig and Hohler 2009) (For more information about modeling and calculating
the two-dimensional vocational competence, see (Ma et al. 2024). Thus, in the presented
study, the data of vocational competence is located on a logit scale.

Dependent variable

Concurrently with the competence test, a total of 458 trainees participated in the sur-
vey to assess their individual drop-out intentions at the initiation of their training
(TO=autumn 2019), after the first year of training (T1=autumn 2020), and one addi-
tional year later (T2 =autumn 2021). Among them, N =454 trainees completed the sur-
vey over the three-year period. Utilizing a short scale for drop-out intention developed
by Krétz et al. (2022), the scale consisted of four items, each corresponding to one of the
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four drop-out directions (see Table 1). Participants were required to provide responses
on a five-level Likert scale (0=strongly disagree; 4= completely agree). All items per-
taining to drop-out intention were categorized under the general title "intention to drop
out of training."

Control variables

In the realm of non-cognitive factors, the literature presents varied findings on basic
sociodemographic elements. Holtmann and Solga (2023) noted a significant correlation
between age at the start of the initial VET and dropout, while sex and migration back-
ground did not exhibit significant correlations. Conversely, Michaelis and Richter (2022)
found that migration background significantly influenced dropout, with no significant
impact from gender. In our study, we surveyed sex (0,female; 1,male), age, and migra-
tion background using the spoken language at home as an indicator. Additionally, prior
educational experiences have been identified as crucial factors for dropout (Bessey and
Backes-Gellner 2015; CEDEFOP 2016; Holtmann and Solga 2023; Michaelis and Rich-
ter 2022; Greilinger 2013; Krotz et al. 2022; Schuster 2016). Therefore, we incorporated
trainees’ school-leaving certificates, alongside basic sociodemographic information, as
control variables in our analysis. The educational level comprises four levels of German
school leaving certificates obtained from different school types: "Hauptschulabschluss"
(below a secondary school level), "Mittlere Reife" (corresponding to a secondary school
certificate), "Fachhochschulreife” (enabling advanced technical college studies), and
"allgemeine Hochschulreife" (allowing university studies). Moreover, conflicts with train-
ers, the social climate, and in-company training quality, in general, can be significant
reasons for dropout (Ernst and Spevacek 2012; FafSimann and Funk 1997; Findeisen et al.
2022; Greilinger 2013; Holtmann and Solga 2023; Krétz and Deutscher 2021, 2022; Pien-
ing et al. 2010; Quante-Brandt and Grabow 2008; Rohrbach-Schmidt and Uhly 2015;
Schongen 2003; Schuster 2016; Stalder and Schmid 2006). The "person-environment fit"
concept emphasizes the role of mismatches between individual personality or abilities
and the surrounding company or school environment or occupational requirements. In
this context, incorrect expectations by trainees regarding daily training routines, occu-
pational requirements, or their own preferences can result in mismatches, contributing
to drop-out incidents (Beicht and Walden 2013; CEDEFOP 2016; Holtmann and Solga
2023; Michaelis and Findeisen 2022; Négele and Neuenschwander 2015; Quante-Brandt
and Grabow 2008; Michaelis and Richter 2022; Schuster 2016; Stalder and Schmid 2006).
Therefore, we included the degree of having chosen one’s most desired occupation in
our analysis as a proxy to control for the effect of subjective mismatches, measured on a

Table 1 Items measuring four directions of drop-out intention

Direction of drop-out intention Item

Upwards I want to quit training to study at university
(including dual university or university of applied
sciences)

Horizontal (company change) I want to change my training company

Horizontal (occupation change) I want to change my training occupation

Downwards I want to work without any training
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five-level Likert scale (0=strongly disagree; 4=very high interest). Lastly, among com-
petence factors, mathematical capabilities are crucial in successful vocational training
(Abele 2014; Dietzen et al. 2014; Frank et al. 2017; Krétz 2023; Holtmann and Solga 2023;
Nickolaus et al. 2009; Seeber 2014). However, due to potential collinearity problems in
regression analysis when considering the correlation between mathematics scores and
economics competence, we opted to include mathematical interest as an essential factor
to be controlled, measured on a five-level Likert scale (0=no interest; 4= completely
very high interest). All these control variables were collected at the beginning of the
training (T0).

Analytical procedure

The presented study investigates the impact of vocational competence on drop-out inten-
tion throughout vocational training. Vocational competence is delineated into two dimen-
sions: domain-linked competence (first independent variable) and domain-specific
competence (second independent variable), while drop-out intention is the dependent vari-
able. In our longitudinal study, control variables collected only once at TO are treated as
fixed predictors over time. To capture the temporal sequence of effects, we ensured that
measurements of vocational competence always preceded those of dropout intention. This
temporal ordering enables an exploration of how variations in vocational competence at
an earlier time point may be associated with subsequent levels of dropout intention. The
design encompasses three groups of effect relationships: (A) T0— T1, (B) T1— T2, (C)
TO— T2. This design allows for the examination of short- and long-term effects of voca-
tional competence on trainees’ dropout directions at different time intervals.

We conducted ordinal logistic regression analyses to examine four directions of drop-
out intention within each group of temporal effect relationships (A, B, C). This resulted
in a total of 4*3 rounds of regression analyses. In ordinal logistic regression, the depend-
ent variable is ordinal, indicating an explicit ordering in the categories. For instance, par-
ticipants in this study were asked to rate their intention to dropout on a five-point Likert
scale. By employing cumulative events for the log of the odds computation, where the
coefficients of predictors (slope) remain constant across all categories while the inter-
cepts vary for each category, ordinal logistic models consider the probability of an event
and all events that are below the focal event in the ordered hierarchy. For instance, the
event of interest in ordinal logistic regression in this study is to obtain a dropout inten-
tion rating equal to j or less than j. Thus, the log of odds for the probability of intention
rating is computed in R as follows:

logit[P(Y <j)] =log[P(Y <j)P(Y >})] =aj— BX, je [1] 1]

To address the issue of missing values, we employed multiple imputation by generating 5
imputed datasets with 10 iterations for each imputed dataset. This approach involves gen-
erating multiple replacement values for each missing observation in the dataset. Multiple
imputation is particularly useful in preserving the variability and uncertainty associated with
missing data and can lead to more robust and reliable statistical inferences compared to sin-
gle imputation methods or listwise deletion (Béwing-Schmalenbrock and Jurczok 2012).
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Results

Correlations

Before performing the regression analyses, we conducted a check for collinearity among
the independent variables. The results revealed tolerance values ranging from 0.810 to
0.986, with variance inflation factors below 1.2. These findings indicate that the estimated
coefficients are stable and reliable in the resulting regression models. Further details of
this collinearity check can be found in Table 7 in the Appendix. As a preliminary step,
we examined the correlations between the predictor variables and drop-out inten-
tion (see Table 8 in the Appendix). The results concerning the control variables indi-
cate that, considering drop-out intention at T1, there is a positive correlation between
gender (0, female; 1, male) and the intention to drop out upward (r=0.101, p =0.033)
and to change training company (r=0.108, p=0.023). Additionally, there is a positive
correlation between age and the drop-out intention to change the training company
(r=0.149, p=0.002), as well as between trainees’ educational level and upward drop-out
intention (r=0.126, p=0.008). Conversely, desired occupation correlates significantly
negatively with all four drop-out directions. For drop-out intention at T2, desired occu-
pation continues to correlate significantly negatively with all four drop-out directions.
Positive correlations between gender and all four drop-out directions at T2 indicate a
stronger drop-out intention among male trainees in the final training year. Additionally,
age correlates positively with the intention to drop out upward (r=0.131, p =0.006) and
to change company (r=0.125, p=0.008). Furthermore, mathematics interest correlates
negatively with the drop-out intention to change the occupation (r=-0.116, p=0.014).
In relation to vocational competence, Domain-specific competence at TO correlates neg-
atively with the intention to drop out downward both at T1 (r=-0.119, p=0.012) and
at T2 (r=-0.112, p=0.018). Additionally, it correlates negatively with the intention to
change training occupation at T2 (r=-0.104, p=0.028). Furthermore, Domain-specific
competence at T1 correlates negatively with the intention to drop out downward at T1
(r=-0.136, p=0.004).

We also examined the correlation among predictors, as detailed in Table 9 in the
Appendix. Consistent with theoretical assumptions, domain-linked and domain-specific
dimensions of vocational competence at TO and T1 exhibited significant correlations
with each other, ranging from weak to medium effect sizes. The correlation between
these two dimensions at T1 (r=0.253) is stronger than TO (r=0.121). Additionally, vari-
ables such as desired occupation and math interest showed significant correlations with
both dimensions of vocational competence, also ranging from weak to medium effect

sizes.

Ordinal regression analysis

A total of 12 rounds of ordinal logistic regressions were conducted to explore the influ-
ence of two dimensions of vocational competence on four directions of dropout inten-
tion, while controlling for sociodemographic and individual characteristics. In five out
of the 12 rounds, vocational competence emerged as a statistically significant predic-
tor of dropout intention. Specifically, Table 2 presents the relevant findings of the ordi-
nal logistic regression analyses for the temporal effect relationship between TO and T1,
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Table 2 Ordinal logistic regressions for four directions of drop-out intention (A: TO-T1)

Dependent variable: dropout intention

Upward Company Occupation Downward

Predictors

Gender (0,female; 1,male) 0.558*% 0.386 0.111 0.448

Age —0.083 0.111* —0.041 0.005

Language —0.036 0.261 — 0013 0.390

Educational level 0.481* 0.056 —-0.119 —0.136

Math interest — 0.069 0.030 —0.048 —0.024

Desired occupation — 0.360%** — 0.389*** — 0.529%** — 0.390%**

dit0 0.197* 0.088 0.080 0.068

dst0 —0.176 —0.023 — 0141 — 0.293*
Intercepts

on 0.283 3.039*% — 1314 1.143

12 0.548 3.381%* —1.090 1416

23 0.864 3.570%* — 0910 1.528

34 1.230 4.247%* — 0366 1.904
Model fits

Residual Deviance 497.1615 660.6432 638.5042 4304717

AlC 521.1615 684.6432 662.5042 4544717
p-value of Omnibus Test 1 049 0.64 0.35

One-tailed p-value for domain-linked and domain-specific competence
dl domain-linked competence, ds domain-specific competence
*p <0.05; **p<0.01; ***p <0.001

indicating that vocational competence significantly contributes to the prediction of both
upward and downward dropout intention.

The last row of the table represents the Omnibus Test for the overall proportional
odds assumption, a prerequisite in an ordinal logistic regression model assum-
ing slope remains constant across all answer categories. A p-value greater than 0.05
suggests no evidence against the proportional odds assumption overall. In all four
regression models for the effect relationship between TO and T1, this prerequisite is
fulfilled. Regarding dropout intention downward, the coefficient estimate of domain-
specific competence (-0.293, p<0.05) indicates that at the beginning of the training
for trainees whose domain-specific competence increases by one unit, the probabil-
ity of having the lowest intention to dropout downwards in the first year in log odds
(versus being in categories more likely to dropout downwards) increase by 0.293
points. Or in simpler terms, trainees with lower domain-specific competence at the
beginning of the training are more likely to dropout downwards in the first year. Simi-
larly, holding everything else constant, an increase in the value of desired occupation
by one unit increases the expected probability of belonging to the lowest category
dropout downward at T1 in log odds by 0.39 (versus being more likely to dropout).
The intercept for the transition from level O to level 1 denotes the baseline odds of
moving from the lowest category to the next higher category of the ordinal outcome
variable when all predictors are at 0 or their reference level. Similarly, the intercept
for the transition from level 1 to level 2 represents the baseline odds of moving from
the second-lowest category to the next higher category. Likewise, the intercepts for
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transitions between other levels signify the baseline odds of transitioning from one
category to the next higher category. Unlike other forms of regression, ordinal logistic
regression models have multiple intercepts, one for each transition from one category
to the next higher category. In the case of the regression model for dropout down-
ward, none of the intercept coefficients are significant (as indicated by high p-values
above 0.05), which means all intercepts are not significantly different from zero when
all the predictors of dropout downward are set to zero. Thus, the estimated model can
be written as:

Logit(P(dropout downward T1 < 1)) =1.143(n..s.)—(— 0.293 domain-specific com-
petence T0)—(— 0.390 desired occupation)
Logit(P(dropout downward T1 <2)) =1.416(n..s.)—(— 0.293 domain-specific com-
petence T0)—(— 0.390 desired occupation)
Logit(P(dropout downward T1 < 3)) =1.152(n..s.)—(— 0.293 domain-specific com-
petence T0)—(— 0.390 desired occupation)
Logit(P(dropout downward T1 <4)) =1.904(n..s.)—(— 0.293 domain-specific com-
petence T0)—(— 0.390 desired occupation)

Regarding dropout intention upward, the coefficient estimate of domain-linked
competence (0.197, p <0.05) suggests that at the beginning of the training for trainees
whose domain-linked competence increases by one unit, the likelihood of being in
category lowest intention to dropout upwards in the first year (versus being in catego-
ries more likely to dropout upwards) decreases by 0.197 points in log odds. In sim-
pler terms, this means that higher domain-linked competence at TO is associated with
an increased likelihood of dropout intention upward in the first year. Additionally,
predictors such as educational level also contribute to dropout upward at T1, while
desired occupation has a negative effect on the intention to dropout upwards at T1.
Furthermore, male trainees exhibit a higher tendency to dropout upwards compared
to female trainees in the first year. The estimated model equations are as follows:

Logit(P(dropout upward T1 < 1)) =0.283(n..s.)—(0.197 domain-linked competence
T0)—(— 0.360 desired occupation)—(0.558 gender)
Logit(P(dropout upward T1 <2)) =0.548(n..s.)—(0.197 domain-linked competence
T0)—(— 0.360 desired occupation)—(0.558 gender)
Logit(P(dropout upward T1 < 3)) =0.864(n..s.)—(0.197 domain-linked competence
T0)—(— 0.360 desired occupation)—(0.558 gender)
Logit(P(dropout upward T1 <4)) =1.230(n..s.)—(0.197 domain-linked competence
T0)—(— 0.360 desired occupation)—(0.558 gender)

Results of ordinal logistic regression for four directions of dropout intention con-
cerning the effect relationship between T1 and T2 are summarized in Table 3. A
significant p-value (typically <0.05) of Omnibus Test indicates evidence against the
proportional odds assumption for that particular predictor. However, these tests
have been criticized for having a tendency to reject the null hypothesis (that the
sets of coefficients are the same), and hence, indicate that there the parallel slopes
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Table 3 Ordinal logistic regressions for four directions of drop-out intention (B: T1-T2)

Dependent variable: dropout intention

Upward Company Occupation Downward

Predictors

Gender (0,female; 1,male) 0.530 0.563* 0.948** 0.787*

Age 0.1 0.104 —0.033 0.111

Language 0.118 0.454 0.458 0.530

Educational level 0.073 —-0314 —0.364* —0435*

Math interest —0.062 —0.159 — 0.222*% — 0121

Desired occupation — 0.407%** — 0.420%** — 0.586%** — 0.345**

ditl 0.005 —0.077 0.162 0.085

dst1 0.053 —0.029 —0.149 — 0.322%*
Intercepts

on 3.590*% 1.732 — 0617 2.726

12 3.989*%% 2.061 —1.190 3.124

23 4.222%* 2.538 — 0.864 3.551%

34 4.811** 3.224% —0.087 4.265%*
Model fits

Residual Deviance 441.7418 637.1022 576.4302 4401219

AlC 465.7418 661.1022 600.4302 464.1219
p-value of Omnibus Test 0.02 0.01 0.28 0.3

One-tailed p-value for domain-linked and domain-specific competence
dl domain-linked competence, ds domain-specific competence
p<0.05; ** p<0.01; *** p<0.001

assumption does not hold, in cases where the assumption does hold (see Harrell 2001,
p. 335). Thus, we proceeded with our ordinal logistic regression analysis despite the
violation of the proportional odds assumption. Regarding the relationship between
T1 and T2, the findings from Table 3 indicate that during the midpoint of the training
period, trainees with higher domain-specific competence are more inclined to have
lower odds of considering dropout downwards in the final year of training. However,
the impact of vocational competence at T1 on the other three directions of dropout
intention at T2 is not statistically significant.

Consequently, the estimated model equations, with vocational competence as a sig-
nificant predictor, can be summarized as follows:

Logit(P(dropout downward T2 <1))=2.726(n.s.)—(— 0.322 domain-specific compe-
tence T1)—(0.787 gender)—(— 0.435 educational level)—(— 0.345 desired occupation)
Logit(P(dropout downward T2 <2))=3.124(n.s.)—(— 0.322 domain-specific compe-
tence T1)—(0.787 gender)—(— 0.435 educational level)—(— 0.345 desired occupation)
Logit(P(dropout downward T2 <3))=3.551(n.s.)—(— 0.322 domain-specific compe-
tence T1)—(0.787 gender)—(— 0.435 educational level)—(— 0.345 desired occupation)
Logit(P(dropout downward T2 <4)) =4.265(n.s.)—(— 0.322 domain-specific compe-
tence T1)—(0.787 gender)—(— 0.435 educational level)—(— 0.345 desired occupation)

For the long-term relationship between T0 and T2, the findings presented in Table 3
suggest that trainees with higher domain-specific competence at the onset of training
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have

lower odds of expressing an intention to dropout downwards or to switch train-

ing occupations in the final year of training. However, the enduring impact of voca-

tional competence at the commencement of training on the other two directions of

dropout intention is not statistically significant.

Based on the estimated coefficients provided in Table 4, the model equations where

vocational competence serves as a significant predictor can be expressed as follows:

Logit(P(dropout downward T2<1))=2.506(n.s.)—(0.307 domain-specific compe-
tence)—(0.772 gender)—(0.588 language)—(— 0.445 educational level)—(-0.348 desired
occupation)
Logit(P(dropout downward T2 <2))=2.905(n.s.)—(0.307 domain-specific compe-
tence)—(0.772 gender)—(0.588 language)—(— 0.445 educational level)—(-0.348 desired
occupation)
Logit(P(dropout downward T2 <3))=3.335-(n.s.)—(0.307 domain-specific compe-
tence)—(0.772 gender)—(0.588 language)—(— 0.445 educational level)—(-0.348 desired
occupation)
Logit(P(dropout downward T2 <4))=4.054-(n.s.)—(0.307 domain-specific compe-
tence)—(0.772 gender)—(0.588 language)—(— 0.445 educational level)—(-0.348 desired
occupation)

Table 4 Ordinal logistic regressions for four directions of drop-out intention (C: T0O-T2)

Dependent variable: dropout intention

Upward Company Occupation Downward

Predictors

Gender (0,female; 1,male) 0.558 0.563* 0.948** 0.787*

Age 0.113 0.104 —0.033 0.111

Language 0.105 0454 0458 0.530

Educational level 0.106 —0314 —0.364* —0435*

Math interest —0.044 —0.159 —0.222*% —0.121

Desired occupation — 0.396** — 0.420%** — 0.586*** — 0.345**

dit0 —0.016 —0.077 0.162 0.085

dst0 —0.044 —0.029 —0.149 —0.322%*
Intercepts

01 3.792% 1.732 - 0617 2.726

112 4.191%* 2.061 —1.190 3124

23 4.425%% 2538 —0.864 3551

314 5.013** 3.224* —0.087 4.265**
Model fits

Residual Deviance 4418212 637.1022 5764302 440.1219

AlC 465.8212 661.1022 600.4302 464.1219
p-value of Omnibus Test 0.02 0 0.28 03
One-tailed p-value for domain-linked and domain-specific competence

dl dom

ain-linked competence, ds domain-specific competence

p<0.05;** p<0.01; *** p<0.001

Page 17 of 33



Ma et al. Empirical Res Voc Ed Train (2024) 16:8 Page 18 of 33

Discussion

In the presented study, our objective is to explore the influence of trainees’ vocational
competence development on their drop-out intentions throughout their vocational
training. In addition to considering several known factors that are theoretically or
empirically linked to drop-out intention, such as educational level, mathematics interest,
and desired occupation, our primary focus is on understanding the causal relationship
between vocational competence, assessed through domain-linked and domain-specific
dimensions, and four directions of drop-out intention. To achieve this, we employed a
longitudinal design involving 458 industrial management trainees who were assessed
and surveyed at the initial, midterm, and final stages of their training. By conducting
longitudinal analyses with lagged predictors, we were able to examine the correlations
between competence and dropout intention at specific time points (T0-T1, T1-T2,
T0-T2). This temporal order allowed us to analyze the effects of domain-linked and
domain-specific competence over different time spans. This approach enables us to
derive interventions tailored to the distinct phases of training, thereby enhancing our
ability to support trainees in managing and potentially reducing their drop-out inten-
tions throughout the vocational training process. Considering the ordinal structure of
the dropout intention data, we employed ordinal logistic regression to investigate the
relationship between competence and dropout intention across three time series (TO0-
T1, T1-T2, TO-T2).

In all three time series, our analysis reveals that lower domain-specific competence
is associated with an increased intention among trainees to drop out downward.
However, we did not observe any significant effect of domain-linked competence on
trainees’ intention to drop out downward. As a result, Hypothesis H1la is not con-
firmed, while Hypothesis H2a is supported by our findings. Additionally, we observed
that the levels of domain-specific competence at the outset of training influence
trainees’ intention to change their occupation during the final year of training. Again,
we did not find any significant effect of domain-linked competence on trainees’ inten-
tion to change their training occupation. Consequently, Hypothesis H2b is partially
confirmed, while Hypothesis H1b is not supported by our findings. These results sug-
gest the long-term impact of job- and task-specific problem-solving competences
acquired during the initial semester of training. Regarding the intention to change
training company (H1lc and H2c), we did not find any significant effects of both
domain-linked and domain-specific dimensions of vocational competence. Therefore,
neither Hlc nor H2c is confirmed. Regarding the intention to drop out upward, we
found that domain-linked competence during the first year of training emerged as
a significant predictor of the intention to pursue higher education outside of voca-
tional education and training (VET) during the midterm of training. However, we did
not observe any significant effect of domain-specific competence on trainees’ dropout
upward intention. Thus, H1d is partially confirmed, while H2d is not supported by
our findings.
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The results from our 12 rounds of regression analyses did not entirely align with our
expectations. Specifically, while we tested for two dimensions of vocational compe-
tence, only one dimension, domain-specific competence, emerged as a more relevant
predictor of later drop-out intention. This finding can be attributed to several fac-
tors: Firstly, vocational training curriculum may predominantly focus on developing
domain-specific skills and knowledge relevant to the specific occupation. As a result,
trainees may gradually prioritize and rely more on domain-specific competence as
they progress through the training program. Secondly, as theoretically assumed for
development of vocational competence, over time, trainees’ experiences and prac-
tice in real-world vocational settings may lead to a contextualization of their com-
petence. This means that while domain-linked competence may be more prevalent
initially, trainees increasingly integrate and apply domain-specific skills and knowl-
edge in practical vocational contexts, making domain-specific competence more
relevant for dropout intention. Thirdly, the tasks and challenges encountered in voca-
tional training may become increasingly complex as trainees progress. In such cases,
domain-specific competence, which directly addresses the specific requirements of
the vocational tasks, may become more critical for trainees to navigate and succeed
in their training, influencing their dropout intentions.

Among the four directions of drop-out intention, dropping out downwards was
found to be best predicted by vocational competence. Trainees lacking domain-
specific competence tend to express an intention to leave the vocational education
and training (VET) system without qualifications, rather than changing their train-
ing occupation, training company, or pursuing higher education outside of VET.
There are several potential ways in which vocational competence deficits could be
associated with drop-out intention. One possible explanation is a direct association
between domain-specific competence and drop-out because of failing the graduation
exam, which is a one-time extreme situation occurring only at the end of training.
However, in our study, this scenario is less likely to apply because this situation pri-
marily affects drop-out behavior rather than intention, and it dichotomizes vocational
competence into pass/fail categories rather than considering it as a continuous vari-
able. Another possibility is that domain-specific competence correlates with drop-out
intention through mediators such as trainers or teachers. In vocational education,
competence levels are often reflected in learning activities such as exams and home-
work, and trainees receive feedback on their competence through grades from voca-
tional schools or comments and advice from trainers. This feedback could influence
their intention to drop out. A third relationship could involve moderation by trainees’
lack of belief in their capacity, also known as self-efficacy. This deficit in self-efficacy
might moderate the actual choices a person is most likely to make regarding dropout
intention. However, it’s important to note that these last two types of causality were
not tested in our study design and could be avenues for further research to explore
the complex relationship between vocational competence and drop-out intention in
vocational education and training settings.
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In addition to the results regarding vocational competence, our study confirmed exist-
ing evidence on the significant roles of trainees’ occupational expectations, educational
level, age, and gender in drop-out intention (see, for example, Bohn and Deutscher
2022). Desired Occupation consistently showed a negative correlation with all direc-
tions of drop-out intention, indicating that drop-out intention decreases when trainees
perceive they are being trained in their most desired occupation. Furthermore, male
trainees exhibited more fluctuation in their intentions during the final training year, dis-
playing a stronger inclination to leave or change their current vocational training. The
findings regarding educational level are particularly intriguing. While trainees with a
higher educational level were more likely to express intentions to drop out upwards dur-
ing the first year of training, a higher educational level decreased drop-out intentions
during the final training year. This suggests that as the training progresses, educational
level transitions from being a factor associated with ambition to one associated with sta-
bility and retention in the program.

Putting aside the influencing factors, if we solely observe the data of dropout intention,
we notice an increasing trend in dropout intention with the increase in the standard devi-
ation. This suggests that as the training progresses, variability and differentiation among
trainees become more apparent, highlighting the importance of investigating the factors
behind this trend and providing interventions to support trainees. Despite the increased
dropout intention and its higher standard deviation, the overall dropout intention
remains relatively low across the three years of training. This aligns with data published
by BIBB (2022), indicating that occupations such as bank clerks (Biirokaufmann/-frau)
and industrial trainees (Industriekaufmann/-frau) belong to training occupation groups
with lowest dropout rates. However, this also limits the generalizability of the presented
results. Focusing on occupations with low dropout rates may not fully capture the range
of dropout-related dynamics observed in occupations with higher dropout rates. Addi-
tionally, the limited number of dropout cases in the chosen occupation may restrict the
variability in dropout intention scores, potentially affecting the statistical power and
generalizability of the results. Another reason for the limited generalizability is the high
specificity of domains. Different domains may have varying levels of the two dimensions
of vocational competence at each training stage, leading to different patterns of effects
on dropout intention. Therefore, it is essential to consider these factors when analyz-
ing dropout phenomena and interpreting the results. Furthermore, in our study, we fol-
lowed trainees who participated in all three surveys, meaning that trainees who dropped
out before the final year of training were not represented in the sample. According to
BIBB (2022), the majority of dropouts occur early in the training process. Therefore,
this methodological decision has two main implications: (a) potential sampling bias:
focusing only on trainees who completed all three surveys may introduce sampling bias
because individuals who persist through the entire training period are overrepresented
in the sample. This could lead to an incomplete understanding of dropout dynamics, as
the experiences of early dropouts are not captured. (b) limited understanding of early
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dropout factors: by excluding early dropouts from the sample, our study may limit the
understanding of factors influencing dropout intentions in the initial stages of vocational
training. Early dropout may be influenced by different factors compared to dropout later
in the training process. However, our study provides valuable insights into the experi-
ences and perspectives of trainees who persisted through the later stages of their train-
ing. This temporal focus allows for a deeper exploration of factors influencing dropout
intention during the later stages of vocational training. Future research could address
these limitations by specifically targeting and investigating the factors influencing early
dropout, thus providing a more comprehensive understanding of the challenges faced
by trainees in the initial stages of their vocational training. Another limitation of the
study is its research scope. We solely focus on cognitive factors during vocational train-
ing, neglecting non-cognitive factors such as trainees’ sociodemographic background,
personal plans, training conditions, motivation, and interest. Furthermore, among cog-
nitive factors, we only investigate vocational specialized competence, overlooking trans-
versal competencies like social competence. While this specialized focus enhances the
precision of definition, modeling, and measurement, it also confines the scope of the
research question. Although variables such as educational level, gender, and interest are
controlled for, the influence of occupational-related structures on dropout is complex
and diverse. Therefore, future studies should refine research methods, employing tech-
niques such as multilevel design to examine nested structures and mediation- or mod-
eration analysis to investigate contrasting or competing effects, or latent growth model
to understand the individual variability in growth trajectories of dropout intention over
time.

The practical significance of these results lies in their relevance for designing train-
ing programs and interventions to support apprentices in successfully completing their
training. Some practical implications could include:

1. Promotion of domain-specific competence: Training programs could aim to
strengthen apprentices’ domain-specific competence, especially at the beginning of
their training. This could help reduce dropout rates by better preparing apprentices
for the requirements of their vocational profession.

2. Support for the development of domain-linked competence: It may be beneficial to
train apprentices not only in job-specific skills but also in general, transferable skills
such as mathematical and language competence. This could not only help them suc-
cessfully complete their training but also increase their vocational flexibility and
adaptability (dropout intention upward). An open question here is whether voca-
tional flexibility and adaptability, beneficial for individuals, are also advantageous for
the vocational training system.

3. Early identification of risk factors: By identifying apprentices with lower domain-spe-
cific competence at the beginning of their training, targeted support measures could
be developed to address potential risk factors for dropout. This could take the form
of additional support through mentoring, tutoring, or individualized assistance.
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4. Counseling and career planning: Career advisors and training managers could use
the results of this study to support apprentices in career planning and highlight the
long-term prospects and benefits of successfully completing their training. Addition-
ally, they could provide guidance in decision-making regarding potential further edu-

cation or career changes.

Additionally, a differentiated analysis of the temporal dynamics of relationships
between vocational competence and dropout intention contributes to the development
of effective strategies to support apprentices and achieve long-term positive training
outcomes. For example, domain-specific competence at TO negatively correlates with
the intention to drop out without qualifications, targeted interventions could be devel-
oped to support apprentices in the early stages of their training and reduce the risk of
dropout. Concerning long-term effects, for example, domain-linked competence at TO
positively correlates with the intention to drop out to attend university, this may indicate
that promoting general transferable skills early in training can have long-term positive

effects (for individuals).

Appendix
See Fig. 1 and Table 5, 6, 7, 8 and 9

Initial situation:

Mrs. Kenk tells you about successful talks with a new customer from abroad. The American
construction company "Miller Ltd." would like to use bathtubs from the series "Star" in new buildings

in the future. This is a good opportunity for Ceraforma Ceramics AG to promote exports.

1. Since the last price calculation for the product was more than a year ago and the prices have
changed, Mrs. Kenk asks you to use the following values to determine the net sales price for
a "Star" corner bath, from Ceraforma's point of view, using the preliminary calculation.

Target for profit 8%
Administrative overhead rate 13%
Manufacturing material 1.000 EUR
Material overhead rate 16 %
Manufacturing wages 80 EUR
Sales overhead rate 12,5%
Manufacturing overhead rate 140 %

Calculate the following values:

a.) Material costs:

b.) Manufacturing costs:

c.) Cost Price:

d.) Net sales price per piece:

Fig. 1 Example of domain-specific items from the competence test by Klotz (2015)

Page 22 of 33



Ma et al. Empirical Res Voc Ed Train (2024) 16:8

Table 5 Sample characteristics

Aspect Coding Frequency Percentage Valid Cumulated
Percentage Percentage
Gender Female 291 63.5 64 64
n=45> Male 164 358 36 100
Educational Level (highest  Below Secondary school 1 0.2 0.2 0.2
school leaving certificate)  (Hauptschulabschluss)
n=456 Secondary school certifi- 91 199 20.0 202
cate
(Mittlere Reife)
Advanced technical col- 133 29.0 29.2 493
lege (Fachhochschulreife)
General higher education 231 504 50.7 100
certificate (allgemeine
Hochschulreife/Abitur)
Language(s) (spoken at Only German 344 75.1 759 759
ho”fg)g More than German 101 22.1 223 982
n=
Only other than German 8 1.7 1.8 100
Company Size 1-5 2 04 0.5 0.5
(Number of employees) 6-10 P 04 05 09
n=438
11-20 9 2.0 2.1 30
21-50 30 0.6 6.8 9.8
51-100 49 10.7 1.2 21.0
101-250 95 20.7 21.7 42.7
251-500 105 229 240 66.7
501-1000 68 14.8 155 822
>1000 78 17.0 17.8 100

N maximum =458

Page 23 of 33



Ma et al. Empirical Res Voc Ed Train (2024) 16:8

Table 6 Item statistics

Scale/Factor

Item/Indicator

Mean value Standard N

deviation
Person-Environment Fit Factors
Maths interest My interest in the following topics is... Maths: [i] 2.19 1.154 455
Desired Occupation My training course was my desired occupation at 3.04 0.981 453
the time | chose it
Drop-out Intention at TO
Upwards I want to quit training to study at university (includ- 0.19 0.568 435
ing dual university or university of applied sciences)
Horizontal (Company) | want to change my training company 0.17 0.543 438
Horizontal (Occupation) | want to change my training occupation 0.19 0.587 436
Downwards I want to work without any training 0.10 0473 432
Drop-out Intention at T1
Upwards | want to quit training to study at university (includ- 042 1.115 446
ing dual university or university of applied sciences)
Horizontal (Company) | want to change my training company 0.59 1.259 446
Horizontal (Occupation) | want to change my training occupation 0.62 1.323 446
Downwards I want to work without any training 037 1.068 446
Drop-out Intention at T2
Upwards | want to quit training to study at university (includ- 0.31 0.954 445
ing dual university or university of applied sciences)
Horizontal (Company) | want to change my training company 0.53 1.168 444
Horizontal (Occupation) | want to change my training occupation 047 1.118 447
Downwards I want to work without any training 0.30 0.905 445

Original response options: 0 = strongly disagree, 1 =mostly disagree, 2 =partly agree, 3 =mostly agree, 4 =completely

agree. [i]=response options: 0=no interest, 1 =low interest, 2=medium interest, 3 = high interest, 4 =very high interest

Page 24 of 33
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Table 7 Multicollinearity coefficients table

TO T
Tolerance VIF Tolerance VIF
Model 1
Gender 0.983 1.017 0.982 1.018
Age 0.863 1.159 0.862 1.161
Educational Level 0.891 1.123 0.889 1.125
Language 0.963 1.039 0.962 1.039
Model 2
Gender 0.977 1.023 0.977 1.024
Age 0.844 1.184 0.843 1.186
Educational Level 0.872 1.147 0.871 1.149
Language 0.958 1.043 0.958 1.044
Desired occupation 0.923 1.083 0.924 1.083
Math interest 0.983 1.017 0.983 1.017
Model 3
Gender 0.955 1.047 0.953 1.049
Age 0.843 1.186 0.836 1.196
Educational level 0.844 1.185 0813 1.230
Language 0.958 1.044 0.950 1.052
Desired occupation 0.921 1.086 0.922 1.084
Math interest 0.958 1.043 0.956 1.046
Domain-linked competence 0.979 1.021 0.886 1.129

Domain-specific competence 0910 1.099 0.870 1.150
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VET  Vocational education and training
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