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Abstract

Cooperative education programs are usually based on a partnership between com-
panies and universities. Dropouts have a particular impact here, for example

the loss of junior staff in the companies. Most dropouts in cooperative education
occur in the first academic year. In this multicausal dropout process, the influence

of the cooperation partner is less pronounced in research. Consequently, we shed
light on perspectives of organizational commitment to the company and motiva-
tional aspects in the academic fields of economics and engineering. We analyze
collected data using a cross-sectional study design and estimated cox regression
analysis on 2263 first-year students at Baden-Wuerttemberg Cooperative State
University (DHBW) in Germany with 149 dropouts. Our analysis presents associa-
tions between affective commitment to the company, relatedness and competence
at the university, and demographic and performance control variables with dropping
out. Findings are contextualized within the current state of research. Practical implica-
tions are discussed in our studly.

Introduction

Cooperative education, seen as an intertwined educational program between university
study programs and vocational education and training (in short VET; Graf 2013; Wolter
2016) with international recognition (Coll and Zegwaard 2011), is becoming increas-
ingly prevalent in Germany. This is supported by the fact that the number of students
has approximately doubled from 64,093 to 2012 to 120,517 in 2022 (Hofmann 2023).
Additionally, some companies see this study program as a method to “selecting the best”
(Kupfer 2013; Weich et al. 2017). In the context of the increasing relevance of this study
format, research is now being conducted on a variety of topics, such as the individual
return on investment of dual study (Bréndle et al. 2021) or how students in cooperative
education differ from students in other higher education programs (Kramer et al. 2011).
Despite these initial research initiatives, research on this type of educational programs
is still considered underdeveloped (Weich et al. 2017; Weif8 2016). One important topic
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area, for example, is the issue of dropouts in cooperative study programs where multiple
stakeholders are involved (beneath students and university there are also employers).

In cooperative education, it appears that the dropout rate is a smaller but not an
underrated problem compared to VET or higher education (Kupfer 2013; Nickel et al.
2022). Notably, it is predominantly highest in the first academic year in all of these edu-
cation programs (Chen 2012; Krotz and Deutscher 2022; Wild and Schulze Heuling
2020). Furthermore, a challenge in the field of dropout research is that researchers don’t
focus on actual dropouts, but retrospective view of dropout decisions, study doubts or
dropout thoughts (Klein and Stocké 2016; Krétz and Deutscher 2022; Sarcletti and Miil-
ler 2011). This is remarkable because, for example, the prognostic validity of an intention
to drop out is acceptable but not always the best. Current analysis by receiver operating
characteristic curves (ROC analyses) between study dropout intentions and following
actual dropout (AUC=0.60 to 0.68) show this (Deuer and Wild 2019). Consequently,
on the one hand, there is a need to develop appropriate measurement instruments, e.g.,
for intention to drop, that predict actual dropouts. On the other hand, other predictors
instead of intention to drop out are also being discussed, such as study doubts (Nextca-
reer n.d.).

While research about dropouts for VET shows a well-elaborated perspective of the
companies (Bohn and Deutscher 2022), the framework of dropouts in higher educa-
tion research, such as Heublein (2014); Tinto (1975); or Bean and Metzner (1985), does
not focus on the company or workplace enough. There are first suggestions to explain
dropouts in cooperative education, such as Deuer and Wild (2018), but no detailed and
widely accepted framework.

One aim of our ongoing research on dropouts is to elucidate associations within mul-
ticausal factors of the dropout developing process (e.g., Heublein 2014). Béulke et al.
(2021) suggested, for example, a kind of motivational decision-making process with
empirical evidence of the five named phases: (1) non-fit perception, (2) thoughts of quit-
ting, (3) deliberation, (4) information search, and (5) final decision. However, we ana-
lyze overarching predictors in our research, that cannot easily be clearly assigned to
the five different phases of Baulke et al. (2021) and at the time of data collection, the
model by Baulke et al. (2021) had not yet been published. As a result, we use the theo-
retical assumptions of Heublein (2014) from his model of the drop-out process in our
research. In detail, we focus on motivational aspects as well as on organizational com-
mitment in our research, because these variables are associated with performance and
dropout, both at the university and in companies (Kuusio et al. 2010; Richardson et al.
2012; Riketta 2002; Schneider and Preckel 2017; Schnettler et al. 2020). Furthermore,
these variables decrease in the course of higher education programs (Benden and Lauer-
mann 2022; Wild et al. 2020).

Our research addresses several challenges. We conducted research by analyzing data
of the first academic year from cooperative students at DHBW. Our research focuses on
students in the academic fields of economics and engineering, both highly popular fields
of study (Federal Statistical Office of Germany 2022, p. 31), where subject-specific analy-
ses are needed (Sarcletti and Miiller 2011).Furthermore, our research is based on survey
data matched with university administration data, which has the advantage of reducing
measurement errors and effects of social desirability. We address the current research
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perspective of motivation by analyzing the precondition of motivation and its correla-
tion with dropouts. We also integrate the view of the horizontal dropout direction of the
company from a VET perspective (Krotz and Deutscher 2022) in our research by analyz-
ing commitment to the company on dropouts, where research is needed for cooperative
education.

Conceptualizing of dropout

Dropout in our research is defined as “situations where a student leaves the university
study in which (s)he has enrolled before having obtained a formal degree” (Larsen et al.
2013, p. 5). Official dropout quotes in Germany, like Heublein et al. (2022) reported for
higher education with 28 to 31% for bachelor’s or 25% for VET in 2020 (Federal Institute
for Vocational Education and Training 2022), do not exist for cooperative education.
However, Kupfer (2013) and Nickel et al. (2022) emphasized that cooperative education
programs have low dropout rates. The consequences of a high number of dropouts are,
for example, for companies, this can lead to withdrawal from offering training programs
in the future, reduced work capacity, increased recruitment efforts, and lost opportu-
nities to secure a skilled workforce (cf. Deuer 2003; Bohn 2020); additionally, individu-
als may experience economic or psychological disadvantages, while society may suffer
from malinvestment, lower tax revenues, or academic skills shortages (Neugebauer et al.
2019).

Our theoretical assumptions are based on the model of the drop-out process by Heu-
blein (2014). According to the model, there are three phases (cf. Fig. 1): the pre-study
phase (Phase 1), the study phase (Phase 2) and the decision to drop out (Phase 3). Every
phase has different influencing factors of a specific interrelationship of individual qualifi-
cations and institutional conditions. Next, we go into details.

Some predictors correlate with the dropout process even before the beginning of the
study program (Phase 1; Heublein 2014). Three factors are fundamental in this model:
origin, personality and socialization. Specifically, origin is defined as social and famil-
ial background, whilst personality focuses on the Big Five traits. Socialization includes
education choices and qualification for study program prior to the study decision. These

factors influence the study decision, expectations to the study program and decisions in
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P Current study situation

of the study to dropout

programme
* Background ¢ Internal factorsin the Individual study Individual motivation
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* Socialisation in motivation, 3. Performance in the study programme

the education studies and 4. Psychological and

process — > physical resources) — >
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¢ Study decision
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Fig. 1 Drop out process from higher education institutions. (adapted from Heublein 2014)
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later phases. Isleib et al. (2019); Kehm et al. (2019) and Neugebauer et al. (2019) give an
detailed overview with current empirical results of predictors in this phase.

The second phase focuses on the study situation itself (Heublein 2014). This phase is
seen as a complex, ongoing, dynamic interplay between internal and external factors.
While internal factors are a central theme of concrete actions of individual students in
the study context, external factors relate to conditions determined by the institutions.
The four internal influence factors in this framework are (1) study behavior, (2) study
motivation, (3) performance and (4) psychological and physical resources. In addi-
tion to these internal influence factors, there exist external factors of (1) studying con-
ditions, like the quality of teaching, (2) living condition related to financing of studies
and accommodation, (3) existing alternatives and (4) supply of information. Isleib et al.
(2019) argue for external factors that mechanisms of rational choice aspects are used
here that students integrate in their decision for or against dropping out of university.
All factors are based on several subdimensions and characteristics that influence each
other. The coherence between internal and external factors as they change and develop
is indispensable for academic success. Neugebauer et al. (2019) and Kehm et al. (2019)
provide an overview of empirical results of this phase.

The third and last phase in this process is the decision for or against dropping out
(Heublein 2014). If internal and external factors are not adequate fulfil, students become
motivated to drop out of the study program.

This dropout model is complex. However, it is very flexible because it can address dif-
ferent problems and integrate different interdisciplinary and theoretical aspects. With
this background, it is possible to design and conduct diverse empirical research.

Different approaches are used in the international state of research, described shorted
and simplified here according to Neugebauer et al. (2019). The model of Tinto (1975),
based on the work of Spady (1970), postulates that there is a decreased risk of dropout
when students are socially and academically integrated into the university. The concept
of habitus by Bourdieu (1980) proclaims a dropout in case of a mismatch between the
family background and the higher education institution. Assumptions from the back-
ground of rational choice theory postulate a consideration process, that more benefits
exist in a dropout in comparison to staying at university (Beekhoven et al. 2002). Psycho-
logical approaches highlight the meaning of cognitive, personal or motivational aspects
and resources for a successful study program. Suggestions exist for explaining all drop-
out assumptions by one model (Kuh et al. 2006; Bliithmann et al. 2008; Heublein 2014),
but no model is currently seen as ideal.

Our research focuses on the two aspects of motivation development in the study pro-
gram and commitment to the company in cooperative education. The model of the drop-
out process by Heublein (2014) integrates motivation into the second phase of the study
situation as an internal influence factor on dropout. This factor is seen as important,
because motivation has been the subject of a recent discussion in dropout research, as
there are associations between motivation and intention to drop out (Grassinger 2018;
Fleischer et al. 2019; Wild and Grassinger 2023). Furthermore, motivation decreases in
the study program (Benden and Lauermann 2022; Schnettler et al. 2020) and other pre-
dictors of achievement (e.g., cognitive abilities or family background) are hardly modifi-
able compared to the motivational components (von Maurice et al. 2014). Janke et al.
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(2021) argue that optimal motivation can ensure that students spend time and effort
handling the learning content. Research by Richardson and Abraham (2009) demon-
strates that the effect of conscientiousness on university students’ grade point average is
fully mediated by achievement motivation.

However, Heublein’s (2014) model of the dropout process does not integrate the per-
spective of corporate partners into its framework. According to Béhn and Deutscher
(2022), the process of activity factors to understand the premature termination of a con-
tract should be more elaborated from the VET perspective and adjusted to cooperative
education analysis of input factors. Because of the situation of changing the company of
a trainee, we focus on the ideas of Krotz and Deutscher (2022) in the context of the hori-
zontal perspective from dropout direction. Consequently, we broach the issue of com-
mitment to a cooperative partner and dropout in our research. First empirical research
in Germany for cooperative education in this field underlines the importance of this
variable, because there exist negative correlations between commitment to a cooperative
partner and dropout (Wild and Schulze Heuling 2020) and commitment to the coopera-
tive partner decline in cooperative study program (Wild et al. 2020).

Determinants of dropout: empirical evidenceand background

Motivation is seen as important to explain dropout. In the line of self-determination
theory (SDT), satisfying the three basic psychological needs (BPN) of (1) autonomy, (2)
competence, and (3) relatedness is a precondition to increasing motivational aspects,
social values, vitality, and cognitive performance (Ryan and Deci 2017; Wild et al. 2023).
According to Sheldon and Prentice (2019), the three BPN can be seen in more detail for
(1) autonomy as a need of own behaviors and choices, for (2) the need to be competent
(effective and masterful) to do more, experience more, and learn more as other people,
and for (3) relatedness as a feeling of connecting with other persons to remain psycho-
logically and physically healthy. The three BPNs are considered equally important in the
theoretical context.

The theoretical assumptions regarding the relevance of BPN are confirmed by empiri-
cal analyses, as Wild et al. (2023) summarized for education research. The effect of BPN
on dropout has been demonstrated mainly in school research. For example, Ricard and
Pelletier (2016) investigated the general influence of BPN on school dropouts. Taylor
et al. (2012) and Alivernini and Lucidi (2011) demonstrate a correlation of autonomy
with school dropout intentions. Further research in this field has analyzed the associ-
ation of autonomy and competence (combining them to a single factor of “autonomy-
supportive climate”) with dropout risk (Gueta and Berkovich 2022). Hang et al. (2017)
showed the relevance of autonomy for motivation and the effects of motivation and com-
petence on dropout intention for first-year students of a vocational college in Vietnam.

Research on the association between BPN and student dropout in higher education
is rare. Wild et al. (2023) reported further findings in their research on cooperative
students in Germany, where relatedness directly affects dropout, and relatedness and
autonomy indirectly affect dropout via subject interest in first-year students. Jeno et al’s
(2018) research in Norway with 754 biology students using a cross-sectional design
found a negative association between perceived competence and intention to drop out,
as well as autonomous motivation to drop out. Consistent with this, Teuber et al. (2021)
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found in a cross-sectional study of 477 participants in Germany that meeting the need
for competence was associated with lower scores on intention to drop out of education.

The aspect of commitment to the company is frequently emphasized in research, as
the average length of time employees stay with the company continues to fall, resulting
in an increase in staff turnover (Brachle and Waples 2022). In line with Voigt and Jons
(2006), many suggestions have offered different definitions and typologies for (organi-
zational) commitment. However, the three-component conceptualization by Meyer
and Allen (1991, p. 61) has prevailed with the definition that "commitment, as a psy-
chological state, has at least three separable components reflecting (a) a desire (affective
commitment), (b) a need (continuance commitment), and (c) an obligation (norma-
tive commitment) to maintain employment in an organization” Voigt and Jons (2006)
emphasized the historical assumption that affective commitment is an emotional link or
component to being in the company as a central aspect (Mowday et al. 1982); continu-
ance commitment is a consideration that the cost of staying in the company is higher
than leaving from the background of a side-bet conceptualization of Becker (1960); and
in normative commitment, it is a moral obligation to stay in the company (Wiener 1982).
The current educational research discusses the cost of low (organizational) commit-
ment (Klaiber 2018). The three components of (organizational) commitment are seen as
equally important in the theoretical context.

Empirical studies also underline the significance of these assumptions concerning
organizational commitment. Meyer et al. (2002) presented results in a meta-analysis that
affective commitment is associated more strongly with performance outcomes than the
other two commitment components. In this research, demographic variables show low
associations. Additional meta-analyses show an association between commitment and
thriving at work (Kleine et al. 2019) as well as meaningful work (Allan et al. 2019).

Research on organizational commitment in cooperative education is rare. Pennaforte
and Pretti (2015) demonstrate results from France using a quasi-experimental design to
show that affective organizational commitment by students to the company is increased
by (1) the socialization of the co-op students in the organization and (2) the support
of the co-op students during their studies and after graduation by the supervisor and
cooperative company. Wilder (2019) presents similar results in the United States, that
mentored cooperative students showed higher organizational commitment and their
intention to stay after graduation, if offered a full-time position, is higher. Further
research in Germany pointed out that affective commitment to the cooperative com-
pany decreases faster in the academic field of economics than in engineering in the
course of the study program (Wild et al. 2020). However, to the best of our knowledge,
detailed analyses on associations between organizational commitment to the coopera-
tive company and dropouts from the study program in cooperative education have not
been done yet.

Cooperative education program in Germany

The beginning of cooperative education in Germany goes back to mid-1970 in Baden-
Wuerttemberg and the establishment of the Berufsakademie (Huf 2004). This pro-
gram was situated in the education system between higher education and VET with
granted qualifications at the ISCED97 5B level (Wolter and Kerst 2015). In recent years,
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differences between VET and higher education are increasingly dissolved by politics,
with more persons getting university degrees (e.g., from recruiting academic workforce
due to demographic decline or achieving a higher rate of first-year students while Ger-
many has a low average rate compared to other countries in OECD; Nickel and Piitt-
mann (2015); Wolter and Kerst 2015).

As a result, the Berufsakademie has transformed into universities of applied sci-
ences or the Baden-Wiirttemberg Cooperative State University (Duale Hochschule
Baden-Wirttemberg; DHBW) in 2009 (Wolter and Kerst 2015). The German Council
of Science and Humanities (2013) structured this education program by distinguishing
between training-integrated (ausbildungsintegrierend; academic or/and vocational track,
usually four years long) and practice-integrated (praxisintegrierend; academic degree
based on an academic program with comprehensive phases of practical work and train-
ing in the company; e.g. at DHBW) cooperative education, whereby most of its courses
of study can be assigned to practice integrated cooperative education programs (Wolter
and Kerst 2015).

The cooperative study programs at DHBW are described according to Wild and Neef
(2019). Each student has normally 3-month rotations of academic training at the uni-
versity in small courses with approximately 30 students and workplace training at their
corporate partner, mainly in the academic fields of economics, engineering, and social
work. After six semesters, they could get 210 European Credit Transfer System points
for a bachelor’s degree. A precondition is a contract with a corporate partner. Coopera-
tive students have the advantage of a monthly salary, even during the theoretical semes-
ters, benefit of being a regular employee, official vacation, and insurance protection. This
makes this education program attractive for students with low social background, such
as in the academic field of economics (Kramer et al. 2011). The DHBW study program is
also interesting for other countries like Thailand or China (Reinhard and Gerloff 2020).

Objective

The findings described above show that the dropout risk is highest in the first year of an
education program at VET, higher education, or cooperative education. Furthermore,
research presented in the previous chapter indicates that the reasons for dropping out
of cooperative education can be seen from motivation perspective and by commitment
to the company. Consequently, in our hypotheses, we investigate the BPN of SDT as a
precondition of motivation and the approach of organizational commitment to the com-
pany as association variables on dropout in cooperative education.

Hypothesis 1 'The three components of organizational commitment—affective, con-
tinuance, and normative commitment—are predictors that correlate with dropout from

cooperative education.

Hypothesis 2 'The three BPN—autonomy, competence, and relatedness—are predictors
that are associated with dropout from cooperative education.

Research based on the model of the drop-out process from Heublein (2014) and
empirical findings about dropping out presents further known predictors that are
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necessary to control in our research. We do this for the demographic variables of gen-
der (male students have a higher dropout rate across a range of subjects; Kehm et al.
2019), age (younger students have a lower dropout risk; Kehm et al. 2019), and social
background (students with higher social background have a lower dropout risk; Neuge-
bauer et al. 2019). The academic field is seen as an important control variable because
the dropout rate for science, technology, engineering, and mathematics (STEM) educa-
tion is higher than for economics (Heublein et al. 2022). Furthermore, higher cognitive
performance variables are associated with a lower dropout risk (Neugebauer et al. 2019).
Fig. 2 presents a visualized overview of our research questions.

Methods

Participants and design

We used data from the panel study entitled “Study Process — Crossroads, Determinants
of Success and Barriers during a Study at the DHBW” (Deuer and Meyer 2020). Par-
ticipants were students enrolled at DHBW in their first academic year of a bachelor’s
program. In March 2019 (Wave 4), data were collected from an online questionnaire.
Cooperative students had completed a three-month phase at the university as well as
three months in practice at a cooperative partner at the time of data collection. We
matched data from our survey with demographic and status data from the university’s
administration at the end of the same academic year (September 30, 2019).

Participants in the sample (N=2,263; included n =149 dropouts) have an average age
of M=21.69 (SD=2.91) years with 1,239 male (52%) and 1,124 female (48%) students.
We do not have any data on gender-diverse persons. About 42% of the students in the
sample have an academic family background (= high social background; with dropout of
n=49), meaning at least one parent has a university degree. In 58% of the students, both
parents have no university degree (=low social background; with dropout of #=100).
The distribution of participants by faculty shows that 63% are enrolled in economics
(with dropout of #=284) and 37% in engineering (with dropout of n=65). Students in

Organizational Satisfying
commitment basic psychological needs

Dropout
in cooperative education

{

Control variables
* Gender
* Age
* Social background
* Academic field
* Cognitive performance

Fig. 2 Hypothesized model. (adapted from Deuer and Wild 2018)
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the academic field of social work at DHBW could not be included in this study because
there were only four dropouts in our sample. Such a small sample size would be prob-
lematic for statistic estimators.

Our data show that more female students (z = —6.7) are enrolled in economics,
whereas more male students are studying engineering (z=28.3). There is a significant
effect size (x* (1) =230.32, p <.001, ®=0.31).

Measures

To analyze the quality of our psychometric instruments of organizational commitment
and BPN, we used McDonald’s omega to estimate reliability in our sample (McDonald
1999). A value of w>0.70 is considered acceptable (Viladrich et al. 2017). These scales
for organizational commitment and BPN use items with a 5-point Likert scale ranging
from 1 (=strongly disagree) to 5 (=strongly agree).

Organizational commitment

We used the instrument by Felfe et al. (2002) to measure organizational commitment in
our survey. The reliability of the scales for affective (o =.88; 5 Items; item sample: "1 feel
a strong sense of belonging to my organization”) and normative commitment (© =0.78;
5 Items; item sample: "I would not leave the organization now because I feel obliged to
some of the people in it”) is judged as good. However, the reliability of continuance com-
mitment (o =0.66; 4 Items; item sample: "Too much in my life would change if I left this

organization now”) is seen as problematic.

Basic psychological needs

In our research, the three basic psychological needs are measured by an adapeted instru-
ment from Kunter (2005). The reliability of the scale competence is seen as acceptable
(w=.72; six items; item sample: ”"In the theory phase, I am trusted with difficult tasks”).
The measure of autonomy is seen as good (w=0.79, six items; item sample: "In the the-
ory phase, we are encouraged by the lecturers to find our own solutions”). Finally, the
reliability of relatedness is seen as excellent in our sample (w=0.90; four items; item
sample: "In the theory phase, I feel I belong to the class”).

Time until dropout

The information about the time until dropout for 149 persons in the first academic year
in our data was given by the university administration. We integrated the exact day into
our data. Consequently, we can calculate how many days the persons stay in a study
program. The dichotomous values for dropout in our data are 0 (=no dropout) and 1
(=dropout).

Cognitive performance

In our research, we used grades provided by the university administration to operation-
alize cognitive performance. In the German education system, the university entrance
qualification grades vary between 1 (the highest score, equivalent to a grade A in Great
Britain and the United States) and 4 (the lowest passing score, equivalent to a grade E in
Great Britain or a grade D in the United States). The university administration provided
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us with this performance data. For a better interpretation of our research, we recoded
the data. Consequently, higher scores indicated better academic performance.

Data analyses and missing values

In the chapter ‘descriptive results and bivariate analysis, we use SPSS (Version 29) to
explore data in the sample. We see skewness values falling outside the range of —1 to
+1 as problematic because normal distribution is not given (Hair et al. 2014). Accord-
ing to Agresti (2007), we report standardized residuals (z) to interpret the direction of
the association in x*-test. Pearson’s r is interpreted as per Cohen (1988); values from
r=.10 to 0.29 are seen as small, between »=.30 to 0.49 as medium, and r>.50 as large.
The interpretation of Hedges g is same as Cohens d, with 0.20 to 0.49 representing small
effect size, 0.50 to 0.79 as medium effect size, and above 0.80 as large effect size (Cohen
1988). In our data analysis, we see p-values of less than p <.05 (two-tailed) as statistically
significant.

To analyze our hypotheses, we use event history analysis by cox regression (Schen-
dera 2014; Ziegler et al. 2007) and the packages “survminer” (Kassambara et al. 2021)
as well as “survival” (Therneau 2023) from the software R. The assumption of the cox
regression is inspected using the suggested nonproportionality test by Grambsch and
Therneau (1994), where nonsignificant results (p>.05) indicate that assumptions are
hit. Mills (2011, p. 96) concludes different advantages of this method, like no particular
probability distribution is needed. Furthermore, Mills (2011) summarizes that if the haz-
ard ratio (HR) is above 1 and the confidence interval is entirely over 1, then the predic-
tor increases the risk of the event. If the HR falls under 1 and the confidence interval is
entirely below 1, then the predictor decreases the risk of the event.

There are missing values in our data. Variables have missing values between 2.3%
and 29.2% (M =14.79; SD=11.64). In 1608 (68.05% of the sample) of 2363 cases and
in 16,100 (85.22% of the sample) of 18,904 values, there are no missing values. A miss-
ing values analysis indicates that Little’s (1988) test of missing completely at random
(MCAR) is not significant (x> =84.47, df="73, p=.169). There is no evidence suggesting
the data were not MCAR (Peugh and Enders 2004). Consequently, we replace the miss-
ing data with multiple imputations by chained equations of the R package "mice” with 20
imputations (van Buuren and Groothuis-Oudshoorn 2011).

Results

Descriptive results and bivariate analysis

Descriptive statistics and correlations (r) are presented in Table 1. It is noticeable that
the mean of variable relatedness is M =4.23, indicating a ceiling-effect, and shows a
slightly problematic skew = —1.33 as well as kurtosis=2.23 for holding the assumption
of normal distribution. Age shows skew=4.14 as well as kurtosis=33.41, which is seen
as problematic for the assumption of normal distribution, too. However, by trying vari-
ous transformations for age, such as a logarithmization, no acceptable result is achieved,
so we do not transform here. Furthermore, a large correlation between autonomy and
competence (r=.68) exists that could lead to the same problems for multicollinearity in
regression analysis (e.g., in cox regression; Schendera 2014).
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Table 2 shows a descriptive comparison between the groups that did and did not drop-
out. The t-tests are used for further analysis. The results show higher scores for persons
that didn’t dropout with significant medium effect size of relatedness (£(159.78) =5.36,
p<.001, g=0.57) and competence (£(160.55)=>5.16, p <.001, g=0.54). A significant
small effect size and higher scores for persons that didn’t dropout exist for affective com-
mitment (£(159.80)=4.33, p <.001, g=0.46), university entrance qualification grade
(¢#(2361)=4.53, p <.001, g=0.38), and autonomy (£(163.56) =3.39, p <.001, g=10.32).

There is an association between dropout and social background (x* (1) =5.21, p=.022,
@ =0.05). Persons with a high social background have a lower risk of dropout (z = —1.7)
compared to low social background (z=1.4). No associations exist for dropout based
on academic field (x* (1)=3.09, p=.079, ®=0.04) and gender (x* (1)=1.78, p=.182,
®=0.03).

Testing the hypotheses

In the first step, we analyze the precondition of the estimated cox regression model in
Fig. 3 through inspecting the testing for nonproportional hazards. The global test for
this model is not significant (x> (11) = 15.52, p=.160), so assumptions for estimating cox
regression are given. Specific tests for variables in the model show no significant results,
except the test for autonomy is significant (x> (1) =7.43, p=.006) and is seen as prob-
lematic for this variable.

Figure 3 presents the results for the estimated cox model. According to hypothesis 1
on organizational commitment, affective commitment shows a negative significant asso-
ciation (HR=0.68; p <.001), which means that the dropout risk decreases by 32% when
affective commitment increases by one unit. From the background of hypothesis 2 on
BPN, competence (HR=0.57; p<.001) and relatedness (HR=0.70; p=.001) are sig-
nificant predictors, too. Furthermore, age (HR=0.89; p <.001) and university entrance
qualification grade (HR=0.46; p <.001) show significant negative correlation, and con-
sequently, younger persons and lower university entrance qualification grades have a
higher dropout risk. The hazard ratio of 0.67 in the academic field of economics indicates
a 33% reduction in the dropout risk compared to engineering. In other words, engineer-
ing has a 49% higher risk of dropout. Finally, a high social background is a significant

Table 2 Comparing descriptive statistics between groups (N=2363)

Dropout No dropout

M SD M SD
Affective commitment 351 1.05 3.89 0.80
Continuance commitment 3.38 0.99 3.38 0.86
Normative commitment 3.28 0.91 325 0.91
Autonomy 3.15 0.83 3.39 0.73
Competence 334 0.78 3.68 0.62
Relatedness 383 0.96 4.26 0.73
University entrance qualification grade 362 0.65 3.85 0.59
Age 2142 2.58 21.70 2.93
n(Dropout) = 149, n(No dropout) =2,214. Variables ranging from 1 (=strongly disagree) to 5 (= strongly agree). University

entrance qualification grade ranges from 2 (=lowest performance) to 5 (= best performance). Age vary between 18 and 60
years
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Fig. 3 Forest Plot for Cox proportional hazards model from influence factors on dropout in cooperative
education in first academic year (N=2,263; included n= 149 dropouts; UEQG = university entrance
qualification grade; Economy with reference category Engineering; Female with reference category male;
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Fig. 4 Estimated function of probability for staying at university in academic field Engineering (total n =872;
with dropout of n=65) and Economy (total n=1,491; with dropout of n=_84). Caution y-axis starts not at 0%

predictor (HR=0.63; p=.008), which indicates persons with a lower social background
have a higher dropout risk in our sample. The two survival curves for academic fields
(Fig. 4) and social background (Fig. 5) from this cox regression are discussed next.

We obtained information on the exact day of dropout after our survey was done in
March 2019 until the end of September 2019 in the first academic year of the partici-
pants. Consequently, we can analyze significant control variables for academic fields and
social background of the cox regression in Figs. 4 and 5 for dropout over this period. The
survival curves for the two academic fields (Fig. 4) show a relatively equal progression
approximately until two-thirds through the first academic year. From this time point on,
the engineering curve declines faster than that for economics. The two survival curves

Page 13 of 21
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Fig. 5 Estimated function of probability for staying at university with low social background (total n=1,375;
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starts not at 0%

for social background (Fig. 5) show that the curve of low social background is always
below that of high social background. It also appears that the two curves increasingly
drift apart as time goes on.

Discussion

Our research aims to identify dropout predictors in cooperative education programs
because dropping out is a problem in this study format (Nickel et al. 2022). There are
some serious consequences for companies (Deuer 2003), higher education institutions
(Klein and Stocké 2016), and the persons who drop out (Neugebauer et al. 2019). A well-
elaborated framework for dropout in cooperative education does not exist. Frameworks
in higher education concerning dropout, like Heublein (2014), Tinto (1975), or Bean and
Metzner (1985), only look at the academic perspective and do not consider the work-
place perspective. Consequently, we have taken this into account following VET frame-
works, like Krotz and Deutscher (2022). In our research, we focus on the first academic
year because the dropout risk at this point in time is highest in higher education pro-
grams (Chen 2012; Wild and Schulze Heuling 2020).

Two hypotheses are tested in our research on the prediction of dropout in coopera-
tive education: organizational commitment in hypothesis 1 (Meyer and Allen 1991)
and satisfying BPN at university in hypothesis 2 (Ryan and Deci 2017). According to
hypothesis 1, we can confirm the correlation between affective commitment to the
company and reduced dropout. This result is in line with the current empirical and
theoretical state of research, that organizational commitment predicts performance
and dropout (Kuusio et al. 2010; Meyer and Allen 1991; Meyer et al. 2002; Riketta
2002). According to SDT (Ryan and Deci 2017), we can confirm hypothesis 2 that sat-
isfying the two BPN of competence and relatedness reduces dropout. These findings
exist in previous research, like Wild et al. (2023) and Teuber et al. (2021), and confirm
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the theoretical framework. However, when looking at the empirical research findings
on the three BPN on dropout, it is important to note there is no consistency of elabo-
rated single influence factors of BPN on dropout but rather differences across stud-
ies. In other words, the same BPN factors do not always influence student dropout.
One reason for the tendency that not all three components of BPN or (organizational)
commitment get significant in our research could be period or cohort effects (Bell
2021). A cohort effect is possible when, for example, a new examination regulation
begins, restrictions on entry change (e.g. Numerus clausus), new lecture rooms are
used or the head of the degree program changes temporarily. A period effect could
be external influences, such as the emerging Fridays for Future movement in 2018.
These reasons of possible cohort or period effects can change the values and attitudes
of students. Consequently, the postulated associations do not exist, because of bias in
the sample or other associations cause a lower correlation for the postulated associa-
tion. However, it is not possible to analyze this with our cross-sectional data. Another
reason for this result could be that the cooperative students started the theory and
practice phase at different times.

Furthermore, our research confirms the assumed association direction for the con-
trol variables. The current state of research shows that for the academic field, engi-
neering has a higher risk of dropout than economics (Heublein et al. 2022); for social
background, lower social background has a higher dropout risk (Neugebauer et al.
2019); and for cognitive performance, higher performance reduced the dropout risk
(Neugebauer et al. 2019). The significant correlation of age in our study is negative
and opposite to the current state of research in higher education, where positive pre-
dictors were found (Kehm et al. 2019). It is possible that younger cooperative stu-
dents still have several study alternatives and, therefore, more often opt for a different
subject or study format after a few months of cooperative study. Consequently, these
would tend to be “disappointed” dropouts, not those who drop out of their studies for
reasons of performance or stress.

Based on the theoretical perspectives, it must be noted that research on the model
of the dropout process from Heublein (2014) can be applied in many perspectives and
ways. Our research has highlighted the motivational development aspect and the focus
on SDT. The results of our research support this model based on our associations of
BPN and dropout (Hypothesis 2). However, the model of the dropout process from Heu-
blein (2014) does not address the perspective of cooperative partners, and consequently,
we have to refer to the work of Deutschers” research group (Krotz and Deutscher 2022)
to address the horizontal perspective of dropout, in detail company change of persons
in education programs. Analysed association between organizational commitment and
dropout supports the assumption of the model from Krétz and Deutscher (2022).

After all, we can summarize that focusing on only one perspective in the case of
dropouts in cooperative education, like workplace or academic perspective, is impor-
tant but not enough. Our empirical analysis underlines that dropout is a develop-
ing process with many predictors influencing it (Baulke et al. 2021; Heublein 2014).
We elaborate on the importance in our research of the framework of organizational
commitment and SDT. However, further perspectives, like society or labor market
aspects, must be considered in research on dropout.
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From the background of our research, several practical implications are suggested.
We see a first possibility to improve organizational commitment by installing support
through a supervisor (Pennaforte and Pretti 2015) or mentoring programs (Wilder
2019). A second suggestion is to strengthen instruction quality, such as by offering didac-
tic training to raise teachers’ awareness of BPN (Wild et al. 2023). Wild and Grassinger
(2023) underline the importance because they present results that instruction quality
influences dropout mediated by motivation. A third suggestion from the background of
the significant negative predictor of relatedness on dropout highlighted that supporting
students in their academic and social integration is essential. There are approaches and
arrangements to integrate students (Wild et al. 2023), like remediation (Bettinger and
Long 2009; Tieben 2019), attending to the composition of groups in teaching courses
(Booij et al. 2017), and academic advising (Kot 2014).

Our research has several strengths. We can test the theoretical frameworks of organi-
zational commitment and SDT on the population of cooperative education. So, we show
the robustness of these frameworks. Moreover, these frameworks fit into the research
gap of cooperative education, where few studies exist (Weich et al. 2017). Furthermore,
we research a growing population that has nearly doubled in the last decade (between
2012 and 2022) to approximately 120,000 cooperative students in Germany (Hofmann
2023). A further positive aspect is that we use data from the university administration,
so we can reduce measurement errors and effects of social desirability. Our data col-
lection was done in 2019, and consequently, our data are not biased by the COVID-19
pandemic. We can collect data before dropout happens and do no retrospective survey.
Finally, we research the first academic year, where the dropout risk is highest and heavily
discussed (Chen 2012; Grassinger 2018; Schneider 2010; Willcoxson et al. 2011).

Our research has limitations. We use data from only one university with 12 cam-
puses in one federal state of Germany and not from many different higher education
institutions, like Krone et al. (2019). Consequently, the generalizability from our sample
to all cooperative students is problematic. Furthermore, the high correlation of r=.68
between autonomy and competence is seen as problematic because of possible multicol-
linearity in cox regression as well as a test for nonproportional hazards, which shows
that holding the assumption for autonomy in cox regression is problematic. This situa-
tion could have the consequence that autonomy is not a significant predictor of dropout
in the cox regression. Measures of continuance commitment (w=0.66) and the BPN of
competence (w=0.72) are seen as not ideal. Consequently, these measurement instru-
ments should be analyzed in more detail, reflected upon, or further developed in the
future. The reasons for the methodological problems in BPN measurement may be due
to the specific subpopulation of cooperative students. It is possible that a bias exists for
the reason that cooperative partners selected the students, or because of the rotation of
theoretical and practical phases. An alternative instrument for BPN could be Rackow
et al. (2013). Another weakness is that measurement of organizational commitment
and BPN occurred only once for each person. Longitudinal data have advantages for
researching a higher quality level, such as modeling processes or giving a first indication
of causality. We emphasize here that no causality conclusion is possible based on our
research. Furthermore, our sample was not large enough to analyze data from the aca-
demic field of social work, whose students are also enrolled at DHBW. We are only able
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to do research based on the binary gender of male as well as female students, and not on
the category diverse in our analysis. Finally, we have not replicated our research on sub-
sequent study cohorts, which is necessary for the robustness of the results.

Our results raise new research questions. Generally, researchers should take the
change of analyzing influence factors on the dropout process, like for the model of
Béulke et al. (2021). The motivation aspect—like the framework of situated expec-
tancy-value theory (SEVT) by Eccles and Wigfield (2020) with the three detailed value
components of effort, opportunity, and emotional cost (Flake et al. 2015)—is seen as
important (Schnettler et al. 2020). Another research gap is seen in analyzing factors for
changing the study program and staying in the same cooperative company or chang-
ing the cooperative company and staying in the same study program. Research in higher
education shows that dropout reasons and reasons for changing a study program vary,
particularly motivational aspects (Bliithmann et al. 2012; Spiess 1997). In line with Bohn
and Deutscher (2022), it is necessary to analyze dropout from a different perspective,
like students or companies, and analyze the effects of elaborated prevention programs.
Research should further investigate, if the sequence of theory and workplace phases
has an effect on academic success combined with motivational aspects. In addition, the
question of the effect of theory-practice linkage as well as special learning content areas
dependent on the academic field, like math or communication skills, on study success is
another important topic to explore. Finally, a well-developed theoretical framework on
dropout in cooperative education should be established to enable researchers to address
this issue.
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