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Introduction: Academic and social integration have been identified as key
predictors of the decision to drop out by higher education students. So far,
there is limited knowledge about whether there are differences in the degree of
integration between teacher education students and students in other academic
programs, although these differences might affect the decision-making process
of students and their likelihood of dropping out. Furthermore, it is still unclear if
the reasons for students dropping out of teacher education programs differ from
those in other academic programs.

Methods: This study aims to address this research gap by examining integration
and dropout rates of 8,237 students who were studying to become teachers,
compared to students in similar fields of study in German higher education. The
data for the study were collected from the National Educational Panel Study (NEPS).

Results: The results revealed significant differences between teacher education
students and other students in peer and faculty social integration, but not in normative
and structural academic integration. However, no moderation effect of the teacher
education program on the association of integration and dropout was found.

Discussion: The findings contribute to the discussion on causes of dropout in
teacher education by showing higher values in peer social integration and lower
values in faculty social integration for teacher education students. These results
complement previous research by providing new findings on the causes of
students’ decision to drop out of initial teacher education. Practical implications
on how to increase retention in teacher education programs are discussed.

initial teacher education, pre-service teacher, higher education, academic integration,
social integration, dropout

1. Introduction

The number of teacher education graduates is an important factor in the quality of initial
teacher education (OECD, 2015), as graduation is a necessary condition for the entrance into
the second practical preparatory phase of teacher education (Cortina and Thames, 2013).
Student dropout in higher education (HE) is recognized as a problem across many countries, as
it refers to inefficient use of resources. In Germany, about one in four students leave HE without
a degree (Heublein, 2014), which is comparable with estimated rates for other countries (OECD,
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2019). However, dropout rates differ across study programs, with the
highest rates (30-50%) in science, technology, engineering, and
mathematics (STEM). In contrast, teacher education students are
outstanding concerning their consistently low dropout rates (about
20%) compared to other programs (Heublein et al., 2022).

Due to the negative consequences for the student (e.g., labor
market drawbacks) and the institution (e.g., financial costs), there is
great interest in determining the causes of dropout in HE and
preventing it (Heublein, 2014; Neugebauer et al., 2019). Despite the
comparatively low dropout rate in teacher education, Germany and
many other countries face a severe lack of teachers (OECD, 2015).
Hence, reducing the dropout rate is one important factor in
counteracting teacher shortages (Roberts, 2012). Recent research
emphasizes that individual predispositions of teacher education
students, as well as their study conditions, differ in several ways from
other students and study programs (Bohndick and Buhl, 2014; Roloff
Henoch et al, 2015; Savage et al., 2021). Consequently, there is
evidence that the causes of dropout vary between teacher education
students and students in other programs (Blomeke, 2009; Blithmann
and Thiel, 2011).

In HE research, dropout is described as a complex multi-causal
process in which personal predispositions on an individual level and
study conditions on an institutional level are crucial factors (Heublein,
2014; Behr et al,, 2020). The student integration model (SIM) focuses
on the interplay of these factors while stating that the dropout decision
results from insufficient integration in HE culture (Tinto, 1975). There
is a considerable body of empirical research supporting the
relationship between academic and social integration and the
intention to drop out as well as the actual dropout decision (for an
overview see Bohndick, 2020; Tight, 2020; Piepenburg and Beckmann,
2021). For example, Thomas (2000) conducted a study of
undergraduate students at multiple institutions in the western
United States and found that both academic and social integration
were positively associated with persistence intention. Research has
indicated a relation between social and academic integration and the
risk of dropping out of tertiary education not only in the United States
(e.g., Pascarella and Chapman, 1983; Bers and Smith, 1991; Thomas,
2000) but also in European countries such as the United Kingdom and
Germany (Chrysikos et al., 2017; Isleib et al., 2019; Klein, 2019).

Furthermore, recent longitudinal studies have provided evidence
that academic and social integration are significant predictors of
actual dropout, even after accounting for other factors such as success
probability and perceived costs (Isleib et al., 2019; Miiller and Klein,
2022). For example, Miiller and Klein (2022) found that academic and
social integration were among the strongest predictors of actual
dropout in a sample of German university students. Larsen et al.
(2013) conducted a comprehensive literature review and found that
academic and social integration consistently explained substantial
variance in dropout, above and beyond other predictors such as
demographic factors and academic preparation. These findings
suggest that promoting both academic and social integration may be a
key strategy for preventing dropout and increasing student success
(see Behr et al., 2020).

Although the association of students’ integration with the decision
to drop out is well documented (e.g., Larsen et al., 2013; Isleib et al.,
2019) studies are often limited to a few universities and an unspecified
group of students in terms of their study programs (Heublein, 2014).
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Specifically, only few empirical studies have focused on systematic
differences between teacher education students and students in other
programs (Herfter et al., 2015; Bohndick, 2020). Referring to the SIM,
these group differences could result in (a) different levels of integration
that influence the dropout decision, and/or (b) different effects of
integration on the dropout decision.

In order to find ways of reducing dropout in teacher education, it
is essential to examine the SIM in the teacher education context.
Therefore, this study explores the expected differences between
teacher education students and other students in HE, concerning the
decision to drop out, by analyzing how academic and social integration
as well as their relationship to dropout differ between the groups.
Using data from the first-year student cohort of the German National
Educational Panel Study (NEPS), linear and logistic regression
analyzes including interaction effects are applied to investigate the
differential effects of various aspects of integration.

2. Theoretical framework
2.1. The student integration model

The SIM (Tinto, 1975, 1997) is a prominent explanatory model for
dropout in HE. When entering university, students evaluate and adapt
their personal fit in the academic context. This process is called
integration and refers to the adjustment to the university context and
the preservation of the individual’s uniqueness to find a sense of
belonging in the HE system (Tinto, 2017). The reciprocal relationship
between the students and the university leads to the continuous
development of integration over time (Stage, 1989; Dahm et al., 2016).

Tinto (1975) differentiates between integration into the
academic and the social systems of the university. Academic
integration results from feedback from the university through
exams and the appraisal of the personal fit to HE (Dahm et al,,
2016). Meeting the performance standards of the university displays
structural academic integration. Identification with the norms of
HE and the respective study programs results in normative
academic integration. Students’ structural and normative academic
integration mainly reflect the success of their incorporation into the
university’s academic system (Tinto, 1975).

Social integration refers to interactions between the student and
other people in the HE environment, in particular, contact with other
students and participation in extracurricular activities. Additionally,
social integration reflects the sense of community among the students
and the feeling of cohesion. Contact with fellow students is important
for establishing a social network that is supportive in difficult
situations, such as personal problems and issues concerning their
studies (Roberts, 2012; Tinto, 2017). Students’ interaction with faculty
and staff reflects not only social but also likewise academic integration
(Schaeper, 2020). Therefore, social integration can be distinguished
into peer social integration (contact with fellow students) and faculty
social integration (contact with faculty staff).

Students need to integrate not only into the HE system in general
but also into their program of study with its cultural specificities and
special demands (Tinto, 1997; Ylijoki, 2000; Pascarella and Terenzin,
2005). Consequently, it is assumed that integration processes vary
across academic programs (Georg, 2009; Bohndick, 2020).
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2.2. Academic and social integration of
teacher education students

In Germany;, initial teacher education at a university is comparable
to other study programs in HE (Cortina and Thames, 2013). Thus, the
model assumptions of the SIM should also apply in this context. At
the same time, there are specific characteristics of teacher education
programs that can lead to differences in academic and social
integration. Particularly individual predispositions of teacher
education students as well as their study conditions differ in several
ways from other students and study programs (Bohndick and Buhl,
2014; Roloftf Henoch et al., 2015; Savage et al., 2021).

Teacher education students are characterized by high social
interests and values manifested in the motivation to make a social
contribution and work with children or adolescents (Watt et al., 2012;
Neugebauer, 2013; Savage et al., 2021; Osada and Schaeper, 2022).
They show lower investigative interest, which implies low motivation
for science and research compared to students in other programs
(Roloff Henoch et al., 2015; Osada and Schaeper, 2022). Although
prior academic achievement does not generally differ between
students in teacher education programs and others (Neugebauer,
2013; Roloff Henoch et al., 2015), university lecturers perceive teacher
education students as having a lower level of academic competence in
comparison to other students (Thme and Moller, 2015). In fact,
German teacher education students tend to have a lower final
university grade than students in other programs (Alesi and
Neumeyer, 2017).

The study conditions differ greatly between teacher education
programs and others in terms of their curriculum, structure, and
demands (Bohndick and Buhl, 2014). Teacher education students
usually study at least two subjects and attend the same subject-specific
courses as students from other study programs (Cortina and Thames,
2013). Moreover, teacher education students need to attend courses in
other disciplines, such as didactics, pedagogy, educational psychology,
and educational sociology (Cortina and Thames, 2013; Kunter et al.,
2013), exposing them to several domain-specific study cultures and
academic attitudes.

Both the characteristics of the students and the study conditions
in teacher education programs influence academic and social
integration following the SIM. Evidence from empirical studies shows
that psychological factors (e.g., motivation, interests), and cognitive
abilities (e.g., prior achievement) as well as teaching quality influence
academic and social integration (e.g., Napoli and Wortman, 1998;
Braxton et al., 2000; Rubin, 2012; Schaeper, 2020).

The high social interests of teacher education students could lead
to a higher tendency to seek contact with other students and higher
peer social integration compared to students in other programs. At the
same time, being exposed to faculty and staff from different disciplines
and corresponding mind-sets (Ihme and Moller, 2015; Carstensen
et al., 2021), teacher education students may not have such a high-
quality relationship with HE lecturers as other students, and they may
have lower faculty social integration. The lower academic achievement
in HE and the lower motivation regarding science imply that studying
in a teacher education program possibly leads, on average, to lower
structural and normative academic integration.

Empirical findings from studies examining the integration of
teacher education students in contrast to students in other study
programs are scarce and inconsistent. Kim and Corcoran (2017)
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investigated the amount of teacher education students’ engagement in
HE in the US and found the level of engagement among teacher
education students to be rather low; specifically, they were least
engaged in interactions with faculty members, followed by academic
challenges and contact with their peers. Bohndick (2020) found no
general differences in structural academic integration between teacher
education students and other students in Germany. However, lower
levels of peer social integration were found for teacher education
students focusing on non-STEM subjects, whereas those specializing
in STEM subjects had a higher amount of social integration compared
to the other student groups.

2.3. The moderating effect of teacher
education programs on the relationship
between integration and dropout

Predispositions of teacher education students and characteristics
of teacher education programs might not only affect integration into
HE itself, but also the association between integration and dropout.
There is considerable overlap in the reasons for dropping out between
teacher education students and other students, such as financial and
personal issues (Hobson et al., 2009; Chambers et al., 2010; Lin et al.,
2016). The causes of dropout that teacher education students mention
more often or perceive to be more crucial compared to students in
other fields mirror the different academic mind-sets and values in
teacher education programs. Herfter et al. (2015) showed that low
academic achievement is not as important for the dropout decisions
of teacher education students as it is for students of other programs.
They argue that the aspiration of becoming a teacher, not academic
success, is the driving motivation for choosing teacher education.
Simultaneously, the decision to pursue a different career as well as the
lack of practical and professional reference are typical causes for
withdrawal from teacher education programs (Hobson et al., 2009;
Chambers et al., 2010). Based on these findings, structural academic
integration might be less related to dropout for teacher education
students compared to others. In contrast, normative academic
integration might have a stronger association with dropping out of
teacher education programs compared to other programs, since it
leads directly to a profession.

The absence of social support from faculty, staff, and mentors as
well as an inadequate social network are also reasons for dropout that
are reported by teacher education students (Chambers et al., 2010;
Powazny and Kauffeld, 2020; Wolf et al., 2021). A strong sense of
community might be more important for teacher education students
to support each other in different disciplines when appreciation by
faculty and staff is missing (Carstensen et al., 2021). Hence, it can
be expected that insufficient peer social integration plays a more
important role in the decision to drop out for teacher education
students compared to other students. At the same time, faculty social
integration may only be of minor importance for teacher education
students compared to their counterparts in other fields.

Only a few studies have investigated the effects of academic and
social integration on the dropout of teacher education students, and
their results are inconsistent. Kim and Corcoran (2018) examine
factors that influence the persistence of first-year and senior bachelor’s
degree students in the teacher education program. They found that
neither social nor academic integration was related to persistence in
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teacher education programs. This result is rather unexpected, as the
relation between both predictors and HE retention has been
demonstrated several times (see Larsen et al., 2013). One possible
explanation for Kim and Corcoran’s (2018) results might be that the
dropout mechanism differs between teacher education programs and
other programs. When interpreting these findings, it is important to
take into account that the authors did not investigate retention of
students who did not study a teaching profession. The null findings,
therefore, could also be caused by a lack of construct validity or the
fact that the study focuses only on retention in master programs.

To our knowledge, so far, only Bohndick (2020) has examined the
moderation effects for teacher education students and students in
other study programs in the SIM. Her results show that academic and
social integration were related to the intention to drop out, but there
was no moderation effect of teacher education programs. However,
interpretations of these findings are limited for two reasons. Firstly,
the study included neither normative aspects of academic integration
nor faculty social integration, although both factors have been shown
to have a notable effect on the decision to drop out (Braxton and Lien,
2000; Baars et al., 2009; Piepenburg and Beckmann, 2021). Secondly,
the study investigated only the intention to drop out, but not the actual
dropout decision. While the intention to drop out is strongly
correlated with the ultimate decision to do so (Cabrera et al., 1993;
Dewberry and Jackson, 2018), it is important to note that these are
distinct constructs with different implications. Merely intending to
drop out does not necessarily lead to action. Furthermore, research
has shown that academic and social integration may not have the same
predictive value for both the intention to drop out and the actual
decision (Thomas, 2000). Thus, the absence of significant moderation
effects in the study by Bohndick (2020) could be attributed to either
the selective measurement of integration, which may have led to an
underestimation of effects, or the study’s exclusive focus on dropout
intention, which may not fully capture the complex and dynamic
factors that influence students’ decisions to leave a program.

In summary, the relationship between integration and dropout in
teacher education students is still unclear due to methodological
limitations in existing studies. However, as described above, there is
theoretical evidence to suggest that the association between academic
and social integration and dropout may be moderated by teacher
education programs.

3. The present study

Academic and social integration have been identified as key
predictors in explaining the dropout decision of HE students (e.g.,
Piepenburg and Beckmann, 2021). Nevertheless, research on the
dropout decision of teacher education students is scarce. The above
literature review points out that there are notable differences between
teacher education students and other students in their personal
characteristics and their study conditions. However, there is a research
gap on (1) the differences between teacher education students’ and
other students’ academic and social integration, and (2) the
moderation effect of teacher education on the relationship between
integration and the decision to drop out.

This study extends the literature about the effects of academic and
social integration on the decision to drop out by comparing teacher
education students with students from other programs. In addition,
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we use a more precise differentiation of academic and social
integration that is more closely aligned with Tinto’s theoretical
considerations and distinguish between structural academic
integration, normative academic integration, peer social integration
as well as faculty social integration. The purpose of this study is, first,
to explore differences in integration into the academic and social
systems between teacher education students and students in other
programs and, second, to find out whether the relationships between
academic and social integration and the decision to drop out differ
between groups.

Based on the theoretical assumptions, we propose the
following hypotheses:

HI: Teacher education students report lower scores of structural
academic (H1a), normative academic (H1b), and faculty social
integration (H1c) than students in other programs.

H2: Teacher education students report higher scores in peer social
integration than students in other programs.

H3: Academic and social integration are, for both student groups,
negatively related to dropout.

H4: The teacher education program moderates the effects of
academic integration and social integration on dropout.

H4a: Structural and normative academic integration as well as
faculty social integration are less strongly related to dropout
for teacher education students compared to other students.

H4b: Peer social integration is more strongly related to
dropout for teacher education students compared to other
students.

As mentioned above, integration and dropout are associated with
a variety of factors. Sex, socioeconomic background, migration
background, and studying STEM subjects have consistently been
found to be related to both outcomes (Heublein, 2014; Vossensteyn
etal, 2015; Bargmann et al., 2022). Moreover, research indicates that
students in STEM fields are more likely to leave the profession
compared to their peers in other teaching subjects (Guarino et al,,
2006; Klassen and Chiu, 2011). Therefore, we control for these
variables in the analyses.

4. Data and methods
4.1. Sample

The analyses are based on data from the NEPS (see Blossfeld
and Rofbach, 2019), a nationwide random sample that consists of
six so-called starting cohorts and aims to provide insights into the
pathways in the German educational system. Starting Cohort 5 is
a sample comprised of students in a HE institution that started
their first studies in the winter term of 2010/2011; it contains an
over-sampling of teacher education students. Participants in the
panel study are surveyed about every 6 months using telephone
and online surveys. The latest scientific use file of the data set
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(wave 16) used for the analysis covers an observation time of about
9years.

Students in medicine, law, and engineering were excluded from
the sample to generate comparable groups with fields of study that can
be taken both in teacher education programs and in other study
programs (N=10,595). Students with neither an identified graduation
nor dropout event before leaving the panel were also excluded, which
results in an analytical sample size of 8,237 students.

In the final sample, 43% of the students were enrolled in a teacher
education program (n=3,502) and 31% were affiliated with at least
one STEM subject (37% in teacher education programs, 26% in other
programs). The majority of the sample was female (67%) and the
students were, on average, 21 years old when academic and social
integration was measured (wave 2). Almost half of the sample (46%)
had an academic background, with at least one parent with a
HE degree. Only 5% of the students were not born in Germany and
had a migration background (for detailed information, see Table 1).

4.2. Measurements

Academic and social integration were measured using four
scales each, accounting for the various facets and sub-dimensions
of the constructs (see Dahm et al., 2016). Research on instruments
measuring academic and social integration in the German context
is limited (Tarazona and Rosenbusch, 2019). Therefore, within the
NEPS framework, it was necessary to gather and test several well-
established instruments. Validity analyses indicate that the
instruments used, including the ‘Fulfillment of Achievement
Expectation’ scale (Trautwein et al., 2006), the sub-dimension
achievement orientation of the ‘Academic Commitment’ scale
(Griassmann et al., 1998), and the two subscales developed by
Schiefele et al. (2002), provide a parsimonious measurement of
student integration in higher education based on Tinto’s conception
(see Dahm et al., 2016; Schaeper, 2020). As a result, these four scales
were employed to capture the various facets and sub-dimensions of
the construct, including structural academic integration, normative
academic integration, peer social integration, and faculty social
integration. The academic and social integration constructs were
measured using the four scales during the second wave,
approximately 1year after the start of the students’ studies (see
Appendix 1 for a full description of measurements).

TABLE 1 Descriptive statistics of the sample.

Whole sample (N =8,237)

Teacher education students

10.3389/feduc.2023.1179264

Structural academic integration was operationalized using the
‘Fulfillment of Achievement Expectation’ scale (Trautwein et al,
2006). It measures the perceived performance of the students via three
items on a four-point Likert scale (@=0.81). Normative academic
integration was operationalized using the sub-dimension achievement
orientation of the ‘Academic Commitment’ scales (Grissmann et al.,
1998), measured with three items each on a five-point Likert scale
(@=0.71).

The social integration scale contains two subscales and was
conducted during the second wave (Schiefele et al, 2002). One
subscale measures contact with other students (peer social integration)
with three items (@ =0.84); the other measures interaction with faculty
and staff (faculty social integration) with four items on a four-point
Likert scale (a=0.76).

Because the biographical data are collected every year, we are able
to identify dropout among participants in the sample. We define
dropout as leaving the study program (after the measurement of
integration constructs; wave 2) without a degree in the observation
time of 9 years. Thereby, 15% of the students appeared to have dropped
out in our sample. This dropout rate is lower than in other studies,
which could be due to different conceptualizations of dropout or the
problem of panel attrition, possibly leading to an underestimation of
the relationship between integration and dropout (see Section 7).

4.3. Data analyses

Missing data (see Table 2) occur in the items on integration
constructs (25-26%) and final school exam grade (4-19%) due to unit
and item non-response. We applied Little’s test to analyze the missing
data (Li, 2013). The result indicated that the missing values are not
missing completely at random (MCAR). Therefore, missing data was
classified as missing at random (MAR) and multiple imputation can
be applied to produce unbiased results. To avoid including cases with
missing data, multiple imputation with chained equation was applied
using Stata 16.1 (Stata Corp, 2019). Five data sets were generated in
which all missing values were imputed. Each imputed data set was
analyzed separately, and the results were combined according to
Rubin’s rules.

To compare group differences in sub-dimensions of academic and
social integration, the linear regression analysis included a dummy
variable (teacher education program vs. other programs). Standardized

Other students (n =4,735)

(n =3,502)
Mean/ Min = Max Mean/ SD Min Max Mean/ SD Min Max
percentage percentage percentage

Female 67% 0.47 0 1 76% 0.43 0 1 60% 0.49 0 1
Age 21 3.81 16 60 20 2.61 17 56 22 4.44 16 60
Migration

5% 0.22 0 1 4% 0.19 0 1 6% 0.24 0 1
background
Academic

46% 0.50 0 1 44% 0.50 0 1 47% 0.50 0 1
background
STEM 31% 0.46 0 1 37% 0.48 0 1 26% 0.44 0 1
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TABLE 2 Descriptive statistics of integration and grade point average (GPA; standardized).

All students (N =8,237)

Teacher education students

Other students (n =4,735)

(n =3,502)
SD Min Max Share M SD Min Max Share M SD Min Max Share
imputed imputed imputed
Structural
academic 2.61 0.67 1 4 0.25 2.59 | 0.63 1 4 0.25 2.62 0.70 1 4 0.25
integration
Normative
academic 3.57 0.83 1 5 0.25 357 | 0.82 1 5 0.25 3.58 0.83 1 5 0.26
integration
Peer social
3.10 0.65 1 4 0.25 314 | 0.62 1 4 0.25 3.07 0.67 1 4 0.26
integration
Faculty social
3.04 0.44 1 4 0.24 3.00 @ 0.42 1 4 0.25 3.07 0.46 1 4 0.26
integration
GPA
0.04 096 | -2.51 2.00 0.13 0.1 092 | =251 2.00 0.04 0.07 0.99 —2.51 2.00 0.19
(standardized)

regression coefficients are reported, and robust standard errors are
used. Since Bohndick (2020) showed that studying STEM subjects
influences academic and social integration in teacher education
programs, we controlled for having a STEM focus. To evaluate model
fit, R? and adjusted R’ values are reported.

Logistic regression with robust standard errors was used to
investigate the relationship between academic and social integration
and student dropout. Odds ratios (OR) are reported for easier
interpretation of the coefficients; values above one indicate a higher
probability, whereas values below one indicate a lower probability.
Furthermore, we modeled the moderation effects via interaction
effects. Regression models controlled for sex, age, migration
background (not born in Germany), academic background (parent
with academic degree), and STEM subject (at least one STEM subject
vs. no STEM subject) since these variables have been proven to
be related to the dropout rate (Heublein, 2014; Vossensteyn et al.,
2015). To evaluate model fit, pseudo-R’, and C-statistic values
are reported.

5. Results

5.1. Differences in academic and social
integration between teacher education
students and other students

Table 2 presents descriptive results of the integration scales and
GPA, including a comparison of means. The means of structural
academic integration ranged between 2.59 and 2.61 in both
subsamples. There were no significant differences between students in
teacher education and those in other programs [#(6158)=1.53;
p=0.127; d=0.04]. The same accounts for normative academic
integration with means that ranged between 3.57 and 3.58, indicating
rather positive values. There were no significant differences between
the two groups [#(6142) =0.33; p=0.741; d=0.01]. Teacher education
students (M =3.14) rated peer social integration higher than other
students (M =3.07) did. This difference in the means of peer social
integration appeared to be significant [#(6142)=—4.45; p<0.001;
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d=—0.11]. In contrast, teacher education (M =3.00) students reported
lower values on faculty social integration compared to other students
(M=3.07). For faculty social integration, results revealed a statistically
significant difference between both student groups [t(6156) =0.5.30;
p<0.001; d=0.14].

To investigate if these differences in academic and social
integration between teacher education students and students in
other programs are robust, linear regression analysis was applied,
including the studied subject (STEM vs. non-STEM) as a control
variable (Table 3). We assumed that studying in a teacher
education program is negatively related to structural academic,
normative academic, and faculty social integration (H1). This
hypothesis is partly supported, as studying to become a teacher is
indeed negatively related to faculty social integration (f=—0.06;
SE=0.01; p<0.001). However, teacher education students and
students in other programs do not significantly differ in their
structural (f=—-0.01; SE=0.02; p =0.498) and normative academic
integration (f=-0.00; SE=0.02; p=0.971). Furthermore, the
hypothesis was proposed that teacher education students have
higher values of peer social integration (H2). The positive
regression coefficient of f=0.06 (SE=0.02; p <0.001) for studying
to become a teacher supports this hypothesis.

5.2. The effects of academic and social
integration on student dropout

To investigate the effect of integration on student dropout and the
moderation effect of teacher education on this relationship, stepwise
logistic regression models were estimated including interaction effects
(Table 4). The first model displays the results of the analysis with all
students. Controlling for sociodemographic characteristics and a
STEM focus, teacher education students have a higher probability of
dropping out (OR=1.46; SE=0.11; p<0.001) from their studies than
other students. This finding is contrary to previous research, which
reports lower dropout rates and lower dropout intentions for teacher
education students in Germany (Bohndick, 2020; Heublein
etal., 2022).
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TABLE 3 Linear regression analysis of academic and social integration.

Structural academic

Normative academic

10.3389/feduc.2023.1179264

Peer social integration

Faculty social

integration integration integration
p N3 p SE p SE P

Teacher —0.01 0.02 0.498 —0.00 0.02 0.971 0.06* 0.02 <0.001 —0.06* 0.01 <0.001
education

STEM —0.12% 0.02 <0.001 -0.02 0.02 0.273 0.05* 0.02 0.005 —0.07* 0.01 <0.001
Constant 2.65% 0.01 <0.001 3.57% 0.01 <0.001 3.03* 0.01 <0.001 3.08% 0.01 <0.001
N 8,237 8,237 8,237 8,237

R 0.01 0.00 0.01 0.01

Adj. R? 0.01 0.00 0.01 0.01

#p<0.05.

In line with the assumptions, higher normative academic
integration (OR=0.61; SE=0.03; p<0.001), higher structural
academic integration (OR =0.49; SE=0.04; p <0.001), and higher peer
social integration (OR=0.70; SE=0.05; p <0.001) lower the probability
of dropping out. However, no significant coefficient for faculty social
integration (OR=1.02; SE=0.11; p=0.866) was found.

Next, two separate models were estimated to examine if academic
and social integration predict dropping out for teacher education
students (Model 2a) and others (Model 2b). Again, normative
academic integration (teacher education: OR=0.57; SE=0.04;
p<0.001; other students: OR=0.64; SE=0.04; p <0.001) and structural
academic integration (teacher education: OR=0.52; SE=0.06;
p<0.001; other students: OR=0.46; SE=0.04; p<0.001) were
negatively related to the dropout decision for both samples. Students
with higher normative academic integration and structural academic
integration had a lower probability of dropping out from their studies
compared to their lower-integration counterparts. Furthermore, peer
social integration is negatively and significantly related to dropout in
both (teacher education: OR=0.79; SE=0.08; p=0.016; other students:
OR=0.63; SE=0.06; p <0.001). Faculty social integration is once again
no significant predictor for dropout (teacher education: OR=1.08;
SE=0.17; p=0.642; other students: OR=0.97; SE=0.13; p=0.823).
Overall, it appears that the SIM model applies to teacher education
students as well as to those in other programs. However, the odds ratio
coeflicients differ between groups, which might hint at a possible
moderation effect.

5.3. Moderation effects of teacher
education students on the effects of
academic and social integration on
dropout

In Model 3, interaction effects between belonging to a teacher
education program and academic as well as social integration were
considered to verify the assumed moderation effects. Normative
academic (OR=0.65; SE=0.04 p<0.001), structural academic
(OR=0.45; SE=0.04; p<0.001), and peer social integration (OR =0.63;
SE=0.06; p<0.001) again had a significant single effect, whereas the
coefficient of faculty social integration appeared to not be significant
(OR=0.97; SE=0.13; p=0.814). The single effect of belonging to a
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teacher education program was not significant in this model
(OR=0.60; SE=0.52; p=0.435). This result means that normative
academic, structural academic, and peer social integration are still
related to dropping out. Yet, there is no overall difference between
teacher education students and other students in the relationship
between the integration variables and dropping out.

Ultimately, the interaction coefficients of teacher education and
the four dimensions of integration are not significant. The hypothesis
of a moderation effect of membership in a teacher education program
on the relationship between academic and social integration and
dropout must be rejected.

6. Discussion

This study investigated differential dropout mechanisms of
teacher education students compared to other students using data
from the HE student cohort of the German NEPS. Building upon
Tinto’s well-established theoretical framework to explain dropout by
students, this contribution applied his SIM to teacher education
students and examined if the amount of integration and the
relationship between integration and dropping out differs by the study
program. The Hypothesis was proposed that structural academic
integration, normative academic integration, faculty social integration,
and peer social integration are related to the decision to drop out in
both student groups. Additionally, it was argued that the unique
characteristics of teacher education students and the teacher education
program might affect the amount of perceived integration as well as
the relationship between integration and dropout.

The findings contribute to research on dropout in teacher
education, as they provide further knowledge on differences in the
causes of dropping out as determined by the comparison of teacher
education students and those in comparable programs. Moreover, this
study extends previous research by providing more detailed
measurements of integration by considering sub-dimensions and thus
drawing a more accurate picture of the integration process. While
previous studies often investigated the intention to drop out, in this
study, the actual dropout event was considered the dependent variable.

In the present study, no differences in structural and normative
academic integration were found between the two student groups.
This indicates that, contrary to our assumptions, teacher education
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TABLE 4 Logistic regression for student dropout.

Model 1 (H3, all

Model 2a (H3, teacher

10.3389/feduc.2023.1179264

Model 2b (H3, other Model 3 (H4, all

students) education students) students) students)
SE SE p OR p SE

Female (vs. male) 0.76%* 0.06 <0.001 0.70% 0.08 0.003 0.84 0.09 0.104 0.76%* 0.06 <0.001
Age 1.07* 0.01 <0.001 1.03 0.02 0.063 1.07% 0.01 <0.001 1.06%* 0.01 <0.001
Migration 1.24 0.19 0.144 1.21 0.32 0.466 1.32 0.24 0.129 1.25 0.19 0.141
background (vs.
no migration
background)
Academic 0.77% 0.06 <0.001 0.77% 0.08 0.016 0.75% 0.08 0.008 0.77% 0.06 <0.001
background (vs.
no academic
parents)
STEM (vs. no 1.26* 0.10 0.003 1.04 0.11 0.725 1.60* 0.19 <0.001 1.26%* 0.10 0.003
STEM)
Teacher education 1.46%* 0.11 <0.001 0.60 0.52 0.435
(TE; vs. other
study programs)
Normative acad. 0.61* 0.03 <0.001 0.57* 0.04 <0.001 0.64* 0.04 <0.001 0.65* 0.04 <0.001
Integration
Structural acad. 0.49% 0.04 <0.001 0.52% 0.06 <0.001 0.46* 0.04 <0.001 0.45% 0.04 <0.001
integration
Peer social 0.70* 0.05 <0.001 0.79%* 0.08 0.016 0.63* 0.06 <0.001 0.63* 0.06 <0.001
integration
Faculty social 1.02 0.11 0.866 1.08 0.17 0.642 0.97 0.13 0.823 0.97 0.13 0.814
integration
TE*normative 0.86 0.09 0.111
acad. Integration
TE*structural 1.16 0.15 0.330
acad. integration
TE*social 1.25 0.14 0.062
integration
TE*social acad. 1.13 0.21 0.513
Integration
Constant 3.09% 1.53 0.037 5.95% 4.00 0.009 3.32% 2.03 0.068 4.53% 2.71 0.023
N 8,237 3,502 4,735 8,237
Pseudo-R* 0.11 0.08 0.13 0.11
C-statistic 0.73 0.70 0.76 0.74

#p<0.05.

students estimate their own achievement orientation and their
academic performance similarly to other students. While other studies
have shown that teacher education students show lower academic
achievement in HE (Alesi and Neumeyer, 2017) and lower motivation
regarding science compared to students of other programs (Osada and
Schaeper, 2022), our results are comparable with the findings by
Bohndick (2020), who found no group differences in structural
academic integration while controlling for a STEM focus. One
possible explanation for these findings is that the scientific values and
academic demands in teacher education programs do not significantly
differ from those of other programs. Another explanation could
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be that lower performance during studies and lower motivation for
science are not reflected in self-perceived academic integration. For
instance, teacher education students may have different standards for
assessing their own performance compared to other students, which
may be reflected in their self-perceived integration despite having
different (objective) performances. The finding that one important
relevant influence on forming mental representations of one’s own
abilities are processes of comparisons (Jansen et al., 2015) supports
this notion. Students may compare their own beliefs about their skills
with the perceived skills of other students within their frame of
reference, such as other teacher education students. Future studies
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could investigate the factors that contribute to the formation of
academic self-concept among teacher education students.

A further possible explanation for the lack of differences between
teacher education students and other students regarding academic
integration in our study is that the integration climate at the university
level may supersede the effects of an individual teacher education
student. Previous research suggests that the curricula of teacher
education programs can differ significantly between universities
(Bauer et al., 2012). However, the university context plays an
important role in the academic integration of students (e.g., Severiens
and Schmidt, 2009; Schaeper, 2020). Future studies should therefore
investigate the actual curricula and the proportion of subject-specific
and education-specific components in the study program more closely
to grasp contextual influences on teacher education students’
integration.

Another possible explanation for the missing differences is that
the measurement of integration in our study did not capture the
theoretical construct adequately despite the former validation analyses
(Dahm et al., 2016). Future research should include more established
measurements for academic and social integration to replicate
the results.

As expected, teacher education students scored higher in peer
social integration, indicating that they rate their interaction with other
peers as better, compared to the ratings by students in other programs.
However, Bohndick (2020) and Kim and Corcoran (2017) reported
that teacher education students (with non-STEM subjects) have lower
values of peer social integration than other students (Bohndick, 2020)
and they are overall only weakly engaged in interactions with their
peers (Kim and Corcoran, 2017). In these studies, other measurements
for peer social integration were used, focusing more on competition
rather than cooperation among students, which might elucidate the
different results. However, a cooperative purpose orientation is far
more beneficial to achievement and social interaction than
competition (Roseth et al., 2008). Future research should investigate
whether peer social integration can be disaggregated into two distinct
factors, reflecting completion and cooperation among peers.
Additionally, researchers should explore potential differences between
these sub-dimensions.

Furthermore, the current study revealed that teacher education
students reported lower faculty social integration compared to other
students. This result is consistent with the study by Kim and Corcoran
(2017) who found that teacher education students in the US show little
engagement in interaction with faculty and staff. One possible
explanation for the finding is that study conditions in teacher
education programs do not appear to be conducive to accomplishing
high faculty social integration because teacher education students
move between the discipline of education and their chosen subjects
(Cortina and Thames, 2013). Therefore, they lack a clear affiliation and
identifiable contact persons, which suggests that especially faculty and
staff need to establish a framework that maintains social support
networks (Hartl et al., 2022). Additionally, HE members appear to
hold rather negative stereotypes toward teacher education students
and rated them as not very competent (Ihme and Moller, 2015;
Carstensen et al., 2021), which might hinder the development of a
high-quality relationship between teacher education students and
their educators.

The second research question addressed the relationship between
the integration dimensions and dropout in teacher education

Frontiers in Education

10.3389/feduc.2023.1179264

programs and others. The analysis showed that normative and
structural academic integration are negatively associated with student
dropout in both student groups. Furthermore, peer social integration
is negatively related to the likelihood of dropping out in both groups.
These results imply that the SIM is a useful theoretical concept in
explaining and predicting dropout in teacher education. In
comparison to previous studies (e.g., Piepenburg and Beckmann,
2021), we used a more detailed conceptualization featuring integration
sub-dimensions—namely, normative academic integration, structural
academic integration, peer social integration, and faculty social
integration. The results emphasize that social integration is not
generally related to dropping out, but that peer interaction, rather than
faculty social integration, predicts the dropout decision. This
contradicts the assumptions of the SIM and needs to be replicated in
further studies.

Contrary to our initial expectations, no moderation effect of
teacher education on the relationship between integration components
and dropout was found. Structural and normative academic
integration and peer social integration predicted dropout to the same
degree for teacher education students and students of other programs.
Meanwhile, faculty social integration was not predictive of student
dropout in either group. This finding implies that the relationship
between integration and dropout does not differ between teacher
education students and other students. One possible explanation for
this result is that, although teacher education students are exposed to
a range of academic cultures, they face similar challenges to those
encountered by other students in HE, and their programs have
comparable demands. As such, cultural and curricular differences
between teacher education programs and others may not be as
significant in the decision to drop out as general integration into the
HE system. Previous research (Bliithmann and Thiel, 2011; Herfter
etal, 2015), however, indicates that the causes of dropout, more often
mentioned by teacher education students or perceived to be more
crucial compared to students in other fields, mirror the different
academic mind-sets and values in teacher education programs. It is
therefore unlikely that specific reasons concerning the teacher
education program will not have an impact. Another possible
explanation for the missing moderation effect is that the methods
applied may have some limitations. Firstly, we distinguished between
STEM and non-STEM subjects to account for subject-specific
influences, but there might be other subjects to take into account.
Matching approaches might help to overcome this limitation and
extract the actual effect of studying a teacher education program.
Secondly, we considered teacher education students as a homogenous
group in our study. Although this was a deliberate choice, it may have
neglected differences between different types of schools. For example,
teacher education students for primary schools have more courses in
education and fewer subject-specific courses, resulting in a more
distinct curriculum compared to other students. On the other hand,
teacher education students aiming to become a teacher at a
Gymnasium share more courses with non-teaching students (Cortina
and Thames, 2013).

Future research could use a mixed method approach to examine
the possible differential dropout mechanisms between teacher
education students and other students more closely. Qualitative
interviews could identify specific dropout reasons for both groups and
create a more appropriate conceptualization of the integration process
in the respective study program.
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7. Limitations

This study has several limitations. Due to panel attrition, a
graduation or dropout event could not be identified for every
participant, which might lead to a biased sample since only successful
students continued participating in the panel study (see Zinn et al.,
2018). In addition, dropout events are only considered when they
occurred within the observation time—that is, between 1 year after the
start of a student’s studies and 9years after the beginning of the
research, leading to two possible implications. On the one hand, there
might be a large time gap between the measurement point of
integration and the dropout decision. On the other hand, dropout
events before this measurement point or after the period of study are
not taken into account. Therefore, the relationship between integration
and dropout might be underestimated. The estimated models have
rather low (pseudo-) R* values that indicate a low variance clarification,
which points to the need for an adaptation of the SIM. In contrast, the
C-statistic values are over 0.7 and point to a good model fit.
Furthermore, measurements of academic and social integration may
not correspond to the theoretical model, as discussed above.

Due to the outstanding study structure in teacher education
compared to other study programs in HE, there is a possibility of
specific integration processes related to the motivation to become a
teacher being more critical to leaving teacher education programs
than integration into the academic and social systems of HE (e.g.,
Hobson et al., 2009). Thus, an additional dimension of integration that
accounts for the teaching professionalization process needs to
be considered (Roberts, 2012). Hence, it is recommended for future
research to add constructs that have already been shown to
be predictive for teacher retention, such as identification with the
teaching profession or teacher self-efficacy (Klassen and Chiu, 2011;
Chesnut and Burley, 2015).

Additionally, investigating the alternative careers that teacher
education students pursue may provide a more comprehensive
understanding of the factors that lead them to leave their study
programs and shed light on the characteristics of these alternatives
that are most attractive to them. Such an inquiry may help researchers
and educators to develop targeted interventions that could help retain
more teacher education students in their programs.

8. Conclusion and practical
implications

The present study shows that teacher education students are more
involved in contact with other students, but are less engaged in
interacting with faculty and staff in comparison to other students in
similar fields of study. Yet, this difference is rather small, and there
were no significant differences in normative and structural
academic integration.

Our findings include practical implications for teacher education
programs, which in particular address the lower faculty social
integration of teacher education students. The results imply that
teacher education institutions should emphasize social exchange and
cooperative learning between students to strengthen their social
integration. Specifically, HE institutions need to foster relationships
between lecturers and teacher education students. Possible ways to
reach that goal are establishing fixed contact persons, holding special
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events, and offering subject-specific counseling (Williams and
Roberts, 2022). Offering introductory courses and implementing
counseling and supportive structures for teacher education students
might help them to develop a sense of belonging to the study program
and increase the responsibility of faculty and staff as well as their
support of the students.

Incoherence in teacher education programs was identified as one
limitation of the programs’ impact on beginning teachers’ practice
(Levine et al., 2022). Improving coherence in teacher education
programs with courses that build on or connect with each other might
be one promising strategy to foster teacher education students’
academic integration.

The findings of this study supported the validity of the SIM for
explaining teacher education students’ dropout. Except for faculty
social integration, all integration constructs appeared to be negatively
related to dropout for all students. Against our expectations, no
interaction effect was revealed, indicating that the mechanisms
explaining the decision to drop out are the same for teacher education
students and students in other programs in the SIM context.
Nevertheless, it can be concluded that academic and social integration
are important factors to foster because they can prevent students from
dropping out of initial teacher education.
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