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Abstract

The reasons for students discontinuing studies in university courses are manifold
and often represent a combination of different factors. Theoretical work and em-
pirical findings have already conceptualized various factors relevant to dropouts,
but little is known about the interplay of these factors. The present paper deals
with this topic and analyses how different classes of dropouts can be defined on
the basis of the reasons for their termination. The study draws on data from the
National Education Panel Study (NEPS), Starting Cohort 5 — first semester stu-
dents, which asked drop-outs about the reasons for their drop-out with a 24-item
Reasons for Dropout Questionnaire (RDQ). Longitudinally, the important reasons
for dropout at the beginning of studies related to the student’s relationship to the
study program or institution, but they do not correspond to important reasons at
the end, which mainly relate to socio-economic reasons. In addition, most drop-
outs occur at the beginning of studies and then steeply decline over time. A latent
class analysis revealed 12 specific profiles of students that are mainly character-
ized by different combinations of reasons for dropout. These classes correspond to
other contextually relevant constructs beyond the RDQ, such as performance and
socio-economic-factors, academic self-concept and the intention to dropout. Such
profiles should be considered for targeted interventions.
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4.3 Statistical analysis

This paper will apply an LCA, which is a statistical method that identifies individ-
uals with distinct typologies or systematic diverging patterns of responses to a set
of input variables, to classify subgroups of student dropout. LCA is a type of fi-
nite mixture model of distributions which constructs classes by maximizing the ho-
mogeneity within, while also maximizing the heterogeneity between each subgroup
(Baudry, Raftery, Celeux, Lo, & Gottardo, 2010; Collins & Lanza, 2009). LCA has
an advantage over other traditional “variable-centered” approaches by not relying
on cutoffs to identify classes. For this study we are interested in grouping students
with similar reasons for dropout together. For the LCA, we applied the MCLUST
package (Fraley, Raftery, Scrucca, Murphy, & Fob, 2018) using the R Studio statis-
tical software (R Core Team, 2019).!

Significant differences amongst classes on contextual variables are measured
using means and confidence intervals (Field, Miles, & Field, 2019).

5. Results
5.1 Sample characteristics

The sample consisted of 1344 students (57 % female) with a mean age of 26.8
years at first dropout (SD = 5.7; min = 21; max = 67). Considering that the NEPS
panel had an oversampling of women (60 % women in the full sample; see Ertl
& Hartmann, 2019), the proportion of female students is less than expect-
ed. Dropouts mainly distribute across four main Destatis (2018) subject groups:
Linguistic and cultural studies (25 %), Law, economics and social science (23 %),
Mathematics and natural science (25 %) and Engineering (17 %; see Supplement
D).

5.2 Research question 1: Longitudinal effects amongst of
reasons for dropout

Figure 1 shows a continuous decline in dropout numbers longitudinally from 551 in
wave three down to 82 in wave ten.

1 According to Haughton, Legrand, and Woolford (2009), MCLUST “performs latent class
cluster analysis on continuous data” (p. 88). Although other authors like Collins and Lan-
za (2010, p. 6) would label that latent profile analysis, we will further keep the term of
latent class analysis.
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Figure 1: Absolute numbers of dropout students per wave. Exact numbers can be found in

Supplement A1.
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We furthermore could observe a slight decline of students’ intention to drop out
from 1.96 in wave two to 1.61 in wave eight in the dropout students’ cohort which
was far less developed in the total cohort (see Supplement A2). Looking now at the
impact of the different reasons for dropout, we find several reasons have signifi-
cantly higher impact on early dropouts in wave three, especially the relation be-
tween the student and the study program/institution, specifically: study require-
ments, overcrowded lectures, anonymity in the university, and false expectations
(see Table 1). In contrast reasons that have a higher impact at the end of the study
course relate more to the students’ life circumstances, specifically, the need for
earning money quickly, family reasons, incompatibility of degree course and em-
ployment, and illness.

5.3 Research question 2: Multi-dimensional reasons for dropout

Descriptively, the number of students who provide a single major reason for drop-
out with no other moderately important reason are relatively few (53 cases; 4 %).
The cases with a single major reason for dropout mostly provide reasons such as
illness, studying abroad or family-based reasons. The trend is similar for cases with
both two and three major reasons, where both groups each indicated 28 students
whose predominant reasons for dropout related to either family reasons, including
child care and pregnancy, or illness. Table 2 gives an overview of all the reasons
that students indicated for one, two and three major reasons for dropout.
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Table 1:  Means, standard deviations, t-test results, and effect sizes comparing early (wave
3) and late (wave 10) dropout students on RDQ. Information for mean per wave
can be found in Supplement E.

Early (Wave Late (Wave
3) 10)
M SD M SD t df p d
Perform req. 2.67 1.60 2.55 1.59 — 0.64 106.92 .52 .08
Study req. 2.96 1.62 2.51 1.56 > 2.42 108.88 .02 .28
Exam mat. 2.98 1.66 2.73 1.66 — 1.29 106.71 .20 15
Fail exam 2.69 1.97 3.15 2.04 < -1.88 104.58 .06 .23
Lecture supp. 2.72 1.58 2.51 1.64 — 1.05 104.47 .30 13
Study org. 2.72 1.54 2.62 1.73 — 0.48 101.01 .63 .06
Overcrowded 2.26 1.53 1.70 1.33 > 3.54 115.64 .00 .38
Anonymity 1.01 1.31 1.56 1.03 > 2,75 123.38 .01 .27
Practical work 3.25 1.78 2.95 1.83 1.37 105.24 17 17
Practical relev. 2.81 1.70 2.70 1.90 — 0.52 101.19 .60 .07
Interest in sub. 3.41 1.86 3.11 1.78 1.44 109.00 .15 .16
Interest in prof. 2.43 1.69 2.20 1.49 — 1.31 114.26 .20 .14
False expec. 3.50 1.73 2.91 1.71 > 2.00 107.20 .01 .34
Fin problems 2.27 1.67 2.67 1.81 < -1.87 102.39 .06 .24
Earn money 1.79 1.41 2.28 1.79 < -2.35 96.63 .02 .33
Pregnancy 1.23 1.01 1.35 1.27 — -0.87 96.74 .38 12
Child care 1.39 1.22 1.46 1.31 — -0.47 103.01 .63 .06
Fam reasons 1.87 1.64 2.39 1.87 < -2.36  100.30 .02 .31
Personal suit. 2.64 1.52 2.53 1.55 — -0.59 105.71 .56 .07
Incompatibility 2.14 1.61 2.65 1.88 < -2.35 99.43 .02 .31
Job offer 2.21 1.73 1.99 1.58 — 1.18 112.27 .24 13
Lack opportun. 2,02  1.53 1.93 139 — 0.61 113.72 .54 .07
Tllness 1.46 1.27 2.06 1.87 < -2.82 92.46 .01 .44
Abroad 117 0.77 117 0.81 — 0.01  103.51 .99 .01

Note. d = effect size measured in Cohen’s d; Perform req. = Could not meet performance requirements for
the studies; Study req. = Study requirements too high; Exam mat. = Extensive contents of study and ex-
amination; Fail exam = Did not pass examinations; Lecture supp. = Lack of support from lecturers; Study
org. = Lack of organization of the studies; Overcrowded = Overcrowded lectures; Anonymity = Anonymity
in the university; Practical work = Wanted to do practical work; Practical relev. = Lack of professional and
practical relevance of the studies; Interest in sub. = Decrease interest in subject; Interest in prof. = Lack
of interest in the professions possible with the degree obtained; False expec. = Wrong expectations in
relation to the studies; Fin problems = Financial shortage; Earn money = Wanted/had to earn money as
quickly as possible; Pregnancy = Pregnancy; Child care = Incompatibility of study and child care; Family
reasons = Family reasons; Personal suit. = Doubt about personal suitability for the degree course; Incom-
patibility = Incompatibility of study and gainful activity; Job offer = Interesting job offer; Lack oppor-
tun. = Poor job opportunities in my field of study; Illness = Illness. Abroad = Study abroad or internship
abroad.
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Table 2:  Outstanding items for cases with singular reasons for dropout. For only one out-
standing item as reason for dropout please see Supplement I.

Items Frequency
1 Family 40
2 Pregnancy 31
3 Child care 27
4 Illness 23
5 Abroad 13
6 Incompatibility 10
7 Practical work 10
8 Job offer 9
9 Fail Exam 8
10 Fin Problems 5
11 Earn money 3
12 Interest in sub. 3
13 Perform req. 3
14 Practical relev. 2
15 Study org. 1
16 Study req. 1
17 Lack Opportun. 1
18 False expec. 1
19 Anonymity 1

Total 192

Note. Frequency = Frequency of outstanding reasons for dropout if a person named either one, two or
three major reasons in the decision to dropout (of either 5 or 6 on the 1-6 RDQ scale), while all other items
within the 24-item questionnaire have scores of less than 3; Family = family reasons, Pregnancy = preg-
nancy, Child care = incompatibility of degree course and child care, Illness = illness, Abroad = degree
course abroad or internship abroad, Incompatibility = incompatibility of degree course and employment,
Practical work = wanted to do practical work, Job offer = interesting job offer, Fail exam = did not pass
examinations, Fin prob. = financial problems, Earn money = wanted/had to earn money as quickly as pos-
sible, Interest in sub. = loss of interest in subject, Perform req. = unable to meet performance requirements
for the degree course, Practical relev. = Lack of professional and practical relevance of the studies, Study
req. = course requirements too high, Lack opportun. = poor job opportunities in my field of study, False
expec. = Wrong expectations in relation to the studies, Anonymity = Anonymity in the university.

5.4 Research question 3: Description of the classes by RDQ
means scores

Analysis of the data revealed that the best solution related to a 12-class mod-

el (Fraley & Raftery, 1998; see Supplements B, C1, C2). Comparisons amongst the

12 classes yielded three sub-groups based on class size. Three large classes with
between 200-350 cases, four medium classes with between 90-110 cases and five
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small classes with between 20-40 cases were classified. Class descriptions are or-
dered according to class sizes and based on items with class mean scores of above
3.5 (see Supplement F). In the following, we will characterize these classes:

(1) Large classes (200-350 cases)

Class 1 (low interest/performance problems; n = 328; 24 %) is the largest class and
presents a pattern of both performance problems and a low interest in studies, spe-
cifically failing the exam (M = 4.09; for all means see Supplement F), false expec-
tations (M = 3.84), low interest in subject (M = 3.75) and study requirements are
high (M = 3.61). In addition, Class 1 contains the largest number of males in the
sample (n = 197, 34 % of the male sample) despite only comprising of 61 % males
within the class. This class also has one of the youngest means for age at dropout
of 25 years. Notably, Class 1 had the highest proportion of mathematics and natu-
ral sciences students, and engineering students (see Supplement D).

Class 4 (job needed; n = 249; 19 %) is the second largest class and indicates
higher scores on the financial problems (M = 3.29), incompatibility of degree
course and employment (M = 3.09) and interesting job offer (M = 3.18). Class 4
has 51 % females and an average age at dropout of 27 years.

Class 7 (low interest; n = 221; 16 % of the sample) is the third largest class.
The main reasons include low interest in subject (M = 3.78; for all means please
see Supplement F), desire for practical work (M = 3.47) and false expectations
(M = 3.35). Furthermore, this class comprises of 64 % females and an average age
at dropout of 25 years.

(2) Medium-sized classes (90-110 cases)

Class 2 (unsure; n = 103; 8 %) provides no clear reason for dropout according to
RDQ mean scores. Overall, class 2 has the lowest scoring main reason for drop-
out and the lowest mean score for all reasons for dropout combined. The most
prominent items are low interest in subject (M = 3.05), desire for practical work
(M = 2.93) and false expectations (M = 2.80). Other reasons for dropout include
degree course abroad or internship abroad (M = 2.72) and reasons related to per-
formance problems (mean ranging from 2.46 to 2.54). This class consists of 66 %
females and a mean age at dropout of 25 years.

Class 3 (ambiguous; n = 96; 7 %) provides a broad range of possible reasons
such as desire for practical work (M = 3.94), false expectations (M = 3.58), low
interest in subject (M = 3.52), but also indicate that financial problems (M = 3.55)
and illness (M = 3.50) played a considerable role in the decision. Class 3 consists
of 65 % females and an average age at dropout of 27 years.

Class 11 (illness; n = 102; 8 %) reported that illness (M = 3.32) was the prima-
ry problem and, to a moderate degree, also performance problems such as failing
the exam (M = 2.84) are the main reasons for dropout. All other reasons for drop-
out play almost no role in this class’ decision to drop out (M < 2.00). Class 11 con-
sists of 66 % females with a mean age at dropout of 25 years.
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Class 12 (family only; n = 93; 7 %), similarly to class six, reported pregnancy
(M = 4.09), family reasons (M = 4.33) and child care (M = 3.77), while all remain-
ing reasons play almost no role in this class’ decision to drop out (M < 1.80). In
addition, 15 % of this class were recorded as dropping out more than once, which
is the highest percentage of any class. This class comprises of 81 % females and an
average age at dropout of 30 years.

(3) Small classes (<40 cases)

Class 5 (challenged; n = 27; 2 %) reported several major reasons for dropout pri-
marily related to family issues, specifically child care (M = 4.96) and family rea-
sons (M = 4.44). In addition, they reported incompatibility of degree course and
employment (M = 4.33), financial problems (M = 4.00) and lack of support from
lecturers (M = 3.96). Class 5 has 66 % females and an average age at dropout of 30
years.

Class 6 (family plus; n = 24; 1 %) relates specifically to family reasons
(M = 4.33), pregnancy (M = 4.29) and child care (M = 3.25) as well as financial
problems (M = 3.04), whilst other reasons for dropout play a lesser role in the de-
cision, i.e. other reasons for dropout have means below 3.00. This is the smallest
class with 96 % females and an average age at dropout of 30 years.

Class 8 (going abroad; n = 26; 2 %) scored the highest on degree course abroad
or internship abroad (M = 5.08) and desire for practical work (M = 3.73). This
small class comprises of 65 % females and an average age at dropout of 26 years.

Class 9 (study requirements; n = 37; 3 %), presents multiple reasons for drop-
out including too much exam material (M = 3.62), desire for practical work
(M = 3.46), and illness (M = 3.57). This class comprises of 70 % females and an av-
erage age at dropout of 32 years.

Class 10 (desire for alternative employment; n = 38; 3 %) students indicated the
highest scores for the desire for practical work (M = 4.20) and interesting job of-

Sfer (M = 3.79).

5.5 Research question 4: Class descriptions according to
contextual variables

Research question 4 focuses on characterizing these classes using contextual varia-
bles associated with dropout. For these analyses, we only focus on five of the large
and medium classes but exclude Class 11 (illness) and Class 12 (family only) be-
cause their reasons for dropout are less predictable.

Figure 2 shows the comparison of the five classes’ scores on six contextual va-
riables, some of which relate to performance and socio-economic factors.
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Figure 2: Means and 95 % confidence intervals for students high school GPA (a), academic
self-concept at wave 2 (b), their subjective evaluation of their likelihood to grad-
uate (c), their parent’s HISEI score (d), their estimation how far they’re getting
by with their money (e), and their satisfaction with higher education (f) for the
Class 1 (low interest/performance problems), Class 2 (unsure), Class 3 (ambigu-
ous), Class 4 (job needed), and Class 7 (low interest). All values can be found in
Supplement H1-H6; Means and standard deviations for all classes could be found
in Supplement G.
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Notably, Class 1 (low interest/performance problems) as well as Class 4 (job need-
ed) show significantly lower values regarding their high school GPA, their academic
self-concept, and their subjective likelihood to graduate than Class 2 (unsure) and
Class 7 (low interest), while Class 3 (ambiguous) is in between the former class-
es with partially overlapping confidence intervals. Socio-economic factors regard-
ing parents’ status (HISEI) and financial challenges showed comparable results
between Class 2 (unsure) and Class 7 (low interest), as both classes’ parents had
a higher HISEI and less issues with money, while students of Class 3 (ambigu-
ous) and Class 4 (job needed) indicated lower scores on these socio-economic fac-
tors. Class 1 (low interest/performance problems) presented moderate scores on
the socio-economic factors which situates them between these four classes. Results
regarding students’ satisfaction with higher education are less clear, as Class 2
(unsure) shows the highest satisfaction, while Class 1 (low interest/performance
problems) and Class 4 (job needed) report a noticeably lower satisfaction with
higher education.
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6. Discussion

The aim of the study was to shed light on the dropout phenomenon using a per-
son-centered approach to reveal latent classes of dropout students based on their
reasons for dropout. Therefore, the paper first presented information about drop-
outs and reasons for dropout longitudinally before looking into the issue of mul-
ti-causality of dropouts. The latent class analysis revealed 12 classes and the follow
up analysis disclosed that they further distinguish with respect to contextual varia-
bles. We will now discuss the respective results in detail:

6.1 Longitudinal effects

Regarding longitudinal effects, we could see that most students drop out very ear-
ly and their numbers constantly decline over time. Of the four reasons for early
dropout, two of them relate to study conditions, namely anonymity in the univer-
sity and over-crowdedness. These reasons may occur due to lower social integra-
tion with their peers which weakens their institutional and goal commitments, and
puts them at greater risk to dropout (Tinto, 1975). A further reason, false expecta-
tions, was highlighted by Klein and Stocké (2016) as a potential indicator of infor-
mation deficits that students have prior to entering their studies, which to a lesser
extent also relates to study requirements. Class 1 (low interest/performance prob-
lems) could be a prototype class for early dropout, as it embodies more early drop-
out reasons than any other classes. Positive social participation with faculty or stu-
dent counselling could be utilized to produce positive effects on students’ intention
to dropout and prevent withdrawal behavior from the educational system.

The reasons which significantly impacted later dropout included earn money
quickly, incompatibility of degree course and employment, family reasons, and
illness. The two former reasons encompass an increased financial burden both in
the immediate sense, that money needed to be earned quickly, as well as the fu-
ture employment opportunities which the current studies may not afford them.
Dropout in this sense is potentially related to socio-economic factors within the fa-
mily, which ties into another late impact reason, namely family reasons. Heublein
and Wolter (2011) cited that gainful employment alongside studies may lead stu-
dents to dropout early. However, students who did not acquire gainful employment
parallel to their studies may redirect their focus to finding full-time work to allevi-
ate some of their financial burdens. Family and employment-related dropout as de-
scribed by Class 6 (family plus), Class 10 (desire for alternative employment), or
Class 12 (family only) could represent prototypes of late dropout. Finally, illness is
a crisis which cannot be predicted (Bean, 1985) but the results suggest that it sets
in at the later stages of studies.
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6.2 Multi-dimensional reasons for dropout

Research questions 2, 3, and 4 applied a person-centered approach that analyzed
reasons for dropouts among sub-groups, leading to 12 latent classes of dropout stu-
dents. RQ2 illustrated that 53 cases (4 %) represent a mono-causal dropout which
implies a marginal significance. This trend also applies for the two- and three-rea-
son combinations which represents a further 8 %.

The LCA provided three classes that are possibly distinguishable by only a sin-
gle dropout factor, specifically Class 8 (going abroad), Class 11 (illness) and Class
12 (family only), who together represent 17 % of the sample. However, as men-
tioned previously, both Class 11 and Class 12 had a low intention to dropout which
theoretically made their dropout far less predictable (Bean, 1985). These results
support the need for a multi-dimensional model to understand the majority of the
dropout phenomenon (Robbins et al., 2004) and provides evidence for following a
multi-causal approach such as an LCA (Muthén & Muthén, 2000).

Focusing on the majority of the sample, the classes reveal that the three largest
classes each emphasize a loss of interest in their subject and false study expecta-
tions as their major reasons for dropout. This corresponds to previous findings re-
lated to information deficits that students experienced prior to the start of studies,
which then leads to false expectations (Klein & Stocké, 2016; Brandstitter, Grillich,
& Farthofer, 2006). While Class 7 (low interest), Class 1 (low interest/performance
problems) and Class 4 (job needed) each indicated a loss of interest in their sub-
ject and false study expectations as major reasons for dropout, Class 1 also indicat-
ed performance problems while Class 4 indicated finance problems. These three
classes together account for 60 % of the total sample and raise questions about
how these patterns develop. The issue may stem from a lack of quality career coun-
selling or inappropriate choice of study courses, which are causes that develop in
the pre-study phase according to Heublein et al. (2010). Alternatively, these stu-
dents may have chosen to study their subject for reasons other than being inter-
ested in the contents of their studies, which corresponds to previous findings by
Heublein et al. (2017). Although these three classes appear to have lost interest
in their study subject, they did not indicate a loss of interest in later profession as
playing as great a role in their decision to drop out. This suggests a disconnect be-
tween their experiences within their studies and their future career roles. These
students may decide to vocationally re-orientate to more practical work, which is
both pulled by the attractiveness of practical and gainful employment and pushed
by the failures experienced within the higher educational system (Griesbach et al.,
1998). Heublein et al. (2017) noted how students desired to move away from the
primarily theory-based higher education system to do more practical and relevant
work. Hence, these students may likely switch their study field, or join the labor
market without completing their studies.

Performance indicators did not manifest a stand-alone dropout class. Other
than a very small sample of single-reason dropouts in RQ1 (see Table 2), who only
indicated failing an exam, performance indicators alone do not explain why drop-
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out occurs (Voelkle & Sander, 2008). The two largest classes indicated how perfor-
mance problems combined with either low interest in the study subject expressed
by Class 1 (low interest/performance problems), or socio-economic burdens expres-
sed by Class 4 (job needed). Such differences could be verified by RQ4 which un-
covered that both Class 1 and Class 4 reported a less beneficial performance back-
ground and, additionally, Class 4 had a less beneficial socio-economic background
when compared to that of Class 7 (no interest), who had both a superior perfor-
mance and socio-economic background.

A different pattern can be seen by Class 11 (illness; n = 102; 8 %) and Class 12
(family only; n = 93; 7 %) that present a remarkably similar profile according to
contextual variables investigated. Both indicate a low intention to dropout reflect-
ed by a high subjective likelihood to complete a degree. They both reported high
academic self-concepts and relatively average high school GPA compared to oth-
er classes. Most importantly, they represent classes whose reasons for dropout are
outside the influence of university institutions (Isphording & Wozny, 2017; Klein &
Stocké, 2016) and cannot be predicted as the nature of their reasons for dropouts
are in response to a personal crisis (Bean, 1985). Their decision to drop out are not
a failure on either the part of the institution nor the student. These students had
no intention to dropout but rather may have less perceived control over their ac-
ademic success (Respondek, Seufert, Stupnisky, & Nett, 2017). Reducing obstacles
for students with family duties and providing support at the appropriate times may
be a promising way to alleviate the challenges facing Class 12.

6.3 Conclusion

The results of this study broadly support Heublein et al. (2017) synopsis that
the available dropout models were limited in their ability to only explain certain
groups of students, and that various reasons for dropout are needed to encompass
the full scope of the dropout phenomenon. The introduction of latent class analysis
as a method to identify various subgroups of dropouts can overcome this limitation
in a practical and generalizable manner. Using LCA, as opposed to factor-based
methods, has solved some issues but also illuminated further complexity within the
dropout phenomenon. Previous dropout models needed to be separated by demo-
graphics such as gender (Spady, 1971), or special groups such as non-traditional
students (Bean & Metzner, 1985) to grasp at least some homogeneity within drop-
out subgroups. Within our study the LCA approach has the advantage of being able
to classify subgroups based on their primary reasons for dropout as well as demo-
graphic differences (Collins & Lanza, 2009). Using LCA to allow multiple predic-
tors to interplay amongst classes appears to provide more easily identifiable and
generalizable groups with clearer interpretations within other educational purposes
(see Ertl, Luttenberger, & Paechter, 2014; Luttenberger, Aptarashvili, Ertl, Ederer,
& Paechter, 2014; Quirk, Grimm, Furlong, Nylund-Gibson, & Swami, 2016).
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The results of this study go further than the well-established models espoused
by Spady (1971) and Tinto (1975). In our analysis, only one class (Class 5: chal-
lenged), representing 2 % of the sample, distinguished a lack of lecturer support
as a reason for dropout. In addition, other items related to social integration with-
in the institution, such as overcrowded lectures and anonymity in the universi-
ty played only a minor role in distinguishing any of the classes, although they did
present a significant impact on early dropout amongst the sample as a whole (see
Supplement E and Table 1). This may be due to the structure of German universi-
ties that do not combine academic and social life on campus, which is often typical
of North American campus universities (Heublein & Wolter, 2011). This situation
also provides an alternative perspective to the universal role of institutional com-
mitment as espoused by Tinto (1975).

A peculiarity within our study, which corresponded to previous literature, was
the proportion of classes who indicated a lack of interest in the study subject and
false study expectations (Heublein et al., 2017). This finding was cited as evidence
for an information deficit at the start of studies (Klein & Stocké, 2016). Whether
this is an artifact of the relatively recent reform within the German education sys-
tem or of poorly counselled students is unclear.

6.4 Limitations

The sample of dropouts who answered the reason for dropout questionnaire does
not exhaust the total number of dropouts from this panel study. As is customary
within dropout research, many of the students left the panel study without any in-
formation about why they discontinued their studies. For this reason, there may be
individuals who could have produced further latent classes. The possibility of fur-
ther other classes is supported by existence of the “unsure” class, which may be
an indication that the reason for dropout which specifically affected them was not
mentioned within the list of 24 items.

Lastly, a dropout can become a non-dropout once they re-enter the educatio-
nal system at any time, either continuing studying the original subject or switching
to a new one. Tracking and understanding why students depart from an institution
therefore remains a difficult yet important task within dropout research.

7. Significance
Identifying students who are at risk of prematurely ending their studies and pro-
viding them with the appropriate intervention has been the goal of research into

the dropout phenomenon. A clearer understanding of not only the factors which
lead to dropouts but the interplay between these dropout factors can provide valu-
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able information to keep institutions accountable to their students while pointing
out to areas for effective management of at-risk students.

This study both built on previous models of student dropout, specifically Spady
(1971), Tinto (1975), Bean (1980) and for the German context (Heublein et al.,
2010; Heublein et al., 2017), while also advancing on this research by identifying
latent classes of students dropping, and thereby revealing two essential aspects.
Firstly, dropout research from the North American context has only limited power
to explain dropout phenomena in Germany. Constructs like social integration that
were seen as essential by Spady (1971) and Tinto (1975) may only play a margin-
al role in distinguishing between dropout classes. The second aspect relates to the
increased value in contrasting between variable-centered and person-centered ap-
proaches. The patterns shown by the latent class analysis allow variables to inde-
pendently impact each subgroup in a different way, which can reveal classes with
opposing impacts from the same variable. For example, classes of students charac-
terized by low interests in their study subject and false study expectation also dis-
played an inclination for practical work despite the fact that these three items be-
long to two separate factors in previous analyses (Heublein et al., 2010; Heublein
et al., 2017). In addition, classes with a low interest in their study subject did not
strongly indicate a low interest in the profession, despite these two items repre-
senting one factor in these studies.

While variable-centered approaches give indications of the overarching effects
of dropout factors (Bean, 1980; Heublein et al. 2010; Heublein et al., 2017; Spady.
1971; Tinto, 1975), this study was able to quantitatively identify specific student
profiles that provide a starting point for designing targeted and practical interven-
tions. Confirming the existence of these classes using models with specific and di-
rected combinations of dropout variables, such as performance and socio-econom-
ic background factors, could further disclose the development of specific subgroups
of dropout students.
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Appendix

Supplement A1: Absolute frequency of dropout students per wave

Wave Frequency
3 551
5 392
7 202
9 17
10 82

Supplement A2: Descriptive statistics of dropout students’ intention to dropout per wave

Dropout students Whole sample
Wave M SD M SD
2 1.96 0.83 1.49 0.59
4 1.84 0.81 1.45 0.53
6 1.72 0.77 1.45 0.53
8 1.61 0.70 1.43 0.53

Note. Dropout students refer to all students who answered the RDQ; The whole sample refers to all other
cases who answered the Intention to Dropout Questionnaire within the NEPS dataset.
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Supplement B:  Quality indicators for solutions with the different classes: Summary of
model fit indices among different classes.

K df Model BIC ICL LL

1 324 Multiple Models? -111107.30 -111107.30 -54386.68

2 625 EEV -104936.30 -104937.80 -50217.11

3 926 EEV -102772.30 -102786.90 -48050.98

4 1227 EEV -98937.59 -98947.44 ~45049.51

5 1528 EEV -99340.98 -99361.60 -44167.09

6 1829 EEV -09741.00 -99811.60 -43282.99

7 NA NA NA NA NA

8 NA NA NA NA NA

9 NA NA NA NA NA
10 3033 EEV -99405.42 -99485.13 -38778.74
11 3334 EEE -101334.60 -101445.20 -38659.20
12 3635 EEV -95543.74 -95638.94 -34679.68
13 3936 EEV -98088.78 -98193.24 -34868.09
14 4237 EEE -103463.00 -103539.90 -36471.08
15 4538 EEE -106656.80 -106742.70 -36983.88
16 4839 EEE -106184.30 -106270.70 -35663.52
17 NA NA NA NA NA
18 5441 EEE -103342.50 -103417.10 -32074.38
19 5742 EEV -98070.36 -08126.43 -28354.20

Note. K = number of classes; BIC = Bayesian Information Criterion; ICL = Integrated Complete-data
Likelihood; LL = log-likelihood; Bolded values indicated “best” fit for each respective statistic. EEV refers
to ellipsoidal, equal volume and equal shape. EEE is ellipsoidal, equal volume, shape, and orientation. NA
represents that model does not provide solution according to the classes numbers we requested.

aMultiple models match with both model EEV and EEE.
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Supplement C1: Chart based on BIC (a) and ICL (b) criterion for the best models among
different number of classes.
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Supplement C2: Entropy charts for solutions with a different number of classes
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Note. (a) Entropy values for the K-cluster combined solutions. (b) Differenced between successive entro-
py values. An elbow in the plot (a) suggests 12 clusters.
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Supplement H1: Means and standard deviations and confidence intervals for students’ high

school GPA
. Lower Upper

Classes n Min. Max. M SD SE cr I
C1: low interest/

performance problems 183 1.3 3.8 2.65 0.58 0.04 2.56 2.73
C2: unsure 51 1.0 3.5 2.31 0.64 0.09 2.14 2.49
C3: ambiguous 48 1.0 3.7 2.58 0.60 0.09 2.41 2.75
C4: job needed 141 1.0 3.9 2.63 0.61 0.05 2.53 2.74
C7: low interest 110 1.0 3.7 2.35 0.60 0.06 2.24 2.46

Supplement H2: Means and standard deviations and confidence intervals for students’ aca-
demic self-concept

Classes n Min. Max. M SD SE Lo(/\:;er U%[;er
g;;flgx;rtlize;z) blems 147 1.00 6.00 4.00 0.89 0.07 3.86 4.14
C2: unsure 62 1.00 7.00 4.58 1.13 0.14 4.30 4.87
C3: ambiguous 52 2.50 7.00 4.41 0.98 0.14 4.14 4.67
C4: job needed 124 1.00 6.75 4.10 1.13 0.10 3.90 4.30
C7: low interest 99 2.75 7.00 4.84 0.87 0.09 4.67 5.01

Supplement H3: Means and standard deviations and confidence intervals for students’ sub-
jective likelihood to graduate

Classes n Min. Max. M SD SE Locvx}er Upcp;er
C1: low interest/ 147 1 5 338 0.7 0.08 3.22 3.54
performance problems

C2: unsure 62 2 5 4.11 0.81 0.10 3.91 4.32
C3: ambiguous 53 1 5 3.66 0.85 0.12 3.43 3.89
C4: job needed 126 1 5 3.51 0.90 0.08 3.35 3.67
C7: low interest 98 1 5 4.02 0.93 0.09 3.84 4.20
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Supplement H4: Means and standard deviations and confidence intervals for students’ pa-
rents HISEI

Classes n Min. Max. M SD SE Loc\,\;er Upc}}er
C1: low interest/

performarice problems 307 14.21 88.70 57.01 20.30 1.16 54.74  59.29
C2: unsure 89 14.21  88.70 62.07 20.80 2.21 57.75  66.40
C3: ambiguous 90 14.21  88.70 54.36  21.85 2.30 49.81 58.84
C4: job needed 228 11.74 88.70 51.36  20.12 1.33 48.75  53.97
C7: low interest 201 16.50 88.96 59.68 19.02 1.34 57.04  62.31

Supplement H5: Means and standard deviations and confidence intervals for students’ esti-

mation of getting by with available money

Classes n Min. Max. M SD SE Locv;er U%I;er
C1: low interest/ 136 L 5 3.57 1.07 0.09 3.39 3.75
performance problems

C2: unsure 59 2 5 3.98 0.90 0.12 3.75 4.21
C3: ambiguous 49 1 5 3.27 1.04 0.15 2.98 3.56
C4: job needed 118 1 5 3.19 1.09 0.10 2.99 3.38
C7: low interest 87 1 5 3.83 0.94 0.10 3.63 4.03

Supplement H6: Means and standard deviations and confidence intervals for students’ sa-
tisfaction with higher education

Classes n Min. Max. M SD SE L%;er U%F}er
C1: low interest/

performance problems 151 o 10 5:05 238 0-19 467 5-43
C2: unsure 63 o} 10 6.27 2,71 0.34 5.60 6.94
C3: ambiguous 55 0 10 5.33 2.41 0.33 4.69 5.96
C4: job needed 131 0 10 5.23 2.49 0.22 4.80 5.65
C7: low interest 104 0 10 5.79 2.59 0.25 5.29 6.29
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Supplement I:  Outstanding single reasons for dropout

Items Frequency
1 Illness 14
2 Abroad 11
3 Practical work 5
4 Pregnancy 5
5 Incompatibilty 4
6 Job offer 4
7 Fam reasons 4
8 Fail exam 3
9 Lack opportun. 1
10 Interestin sub. 1

Total 52

Note. Frequency = Cases present a single item with a score of either 5 or 6*, All other item scores are either
1 or 2 of the 1-6 RDQ scale. Illness = illness, Abroad = degree course abroad or internship abroad, Practical
work = wanted to do practical work, Pregnancy = pregnancy, Incompatibility = incompatibility of degree
course and employment, Job offer = interesting job offer, Fam reasons = Family reasons, Fail exam = fail-
ing the exam, Lack opportun. = Poor job opportunities in my field of study; Interest in sub. = low interest
in subject.
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