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Hypothesis

Abstract

Teachers’ individual characteristics, such as cognitive and academic abilities, in-
terests, and personality, are considered relevant for their professional compe-
tencies, successful teaching, the development of students’ competencies, and stu-
dent achievement. This study re-examined the idea that the teaching profession
attracts people with rather unfavorable characteristics, differentiating teaching
degrees and study majors. Using extensive data from the German National Edu-
cational Panel Study (NEPS; Starting Cohort First-Year Students; N = 8952) and
multinomial logistic regression, the study investigated whether students’ individ-
ual characteristics influence the choice of (a) study programs (teacher education
vs. other) and (b) teaching degrees (primary and special vs. lower secondary vs.
upper secondary education/Gymnasium). The empirical results showed that indi-
vidual characteristics predict the choice of study programs and teaching degrees
and that it is crucial to take into account teacher education students’ heterogenei-
ty when investigating teacher education and the teaching profession.
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Indivi"duelle Merkmale von Lehramtsstudierenden:
Eine Uberpriifung der Negativselektionshypothese

Zusammenfassung

Individuelle Merkmale von Lehrkrdften, wie kognitive und akademische Fdhig-
keiten, Interessen und Personlichkeit, werden als relevant fiir thre professionellen
Kompetenzen, den Unterrichtserfolg, die Entwicklung der Kompetenzen von Schii-
lerinnen und Schiilern und deren Leistungen angesehen. Diese Studie tiberpriift
die Annahme, dass der Lehrkraftberuf Personen mit eher ungitinstigen Eigen-
schaften anzieht und unterscheidet dabei Lehramtstypen und Studienfécher. An-
hand umfangreicher Daten aus dem Nationalen Bildungspanel (NEPS; Startko-
horte Studierende; N = 8952) und multinomialer logistischer Regression wird
untersucht, ob individuelle Merkmale von Studierenden mit der Wahl von (a) Stu-
diengdngen (Lehramt vs. sonstige) und (b) Lehramtstypen (Grund-/Forderschule
vs. Haupt-/Realschule vs. Gymnasium/berufliche Schule) in Zusammenhang ste-
hen. Die empirischen Ergebnisse zeigen, dass individuelle Merkmale die Wahl von
Studiengdngen und Lehramtstypen vorhersagen und dass die Heterogenitdt von
Lehramtsstudierenden in der Forschung zur Lehrkrdftebildung und zum Lehr-
kraftberuf beriicksichtigt werden sollte.

Schlagworte
Lehramtsstudierende, individuelle Merkmale, Lehramtstypen, MINT-Fdcher

1. Introduction

1.1 Teachers’ Individual Characteristics and the Impact on
Learning and Instruction

Teachers’ cognitive and academic abilities, interests, and personality — in the fol-
lowing referred to as individual characteristics — are considered relevant for their
professional competencies, successful teaching, the development of students’ com-
petencies, and student achievement (Baier et al., 2018; Roloff Henoch et al., 2015).

However, there exist diverging perspectives on the role of teachers’ individual
characteristics on learning and instruction (Kunter et al., 2013; Mayr, 2014; Weber
et al., 2019): One perspective, known as aptitude approach or bright person hy-
pothesis, assumes that the non-professional and rather stable characteristics with
which people enter the teaching profession have a direct impact on teachers’ pro-
fessional behavior, teaching quality, and professional success. Another perspective,
known as qualification approach or knowledgeable teacher hypothesis, regards
teacher education and the developed profession-specific knowledge as the deci-
sive factor for teacher success. A third approach, the opportunity-use model (Fend,
2008; Helmke, 2012), integrates these two positions. It assumes that the individu-
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al characteristics of teacher education students are relevant as they determine the
use of the learning opportunities offered. How learning opportunities are used, in
turn, influences the competency development of prospective teachers and, finally,
the quality of their teaching and the development of their students’ competencies.

Thus, in most of the explanatory models of teaching quality and student learn-
ing, individual prerequisites of (prospective) teachers seem to play a certain role.
Against this background, we aim to provide further findings on the individual char-
acteristics of future teachers and their impact on the choice of study programs and
teaching degrees, using an extensive German data base.

1.2 Previous Findings on Teachers’ Individual Characteristics
and the Negative Selection Hypothesis

Various studies highlighted the relevance of cognitive (ability), conative (motiva-
tion, interest), and affective (personality) individual characteristics for learning
outcomes and professional behavior (Ackerman & Beier, 2003; Klusmann, 2013).
In the context of teacher education, Eder et al. (2015) emphasized that all three
trait complexes lead to a deeper understanding of the choice of different teaching
degrees. However, for a long time, abilities, interests, and personality have been
considered isolated and rarely as an integrated, explanatory part of the individual
(Ackerman & Beier, 2003).

With regards to teacher quality and its decisive importance for student achieve-
ment, motivation, and educational attainment (Roloff et al., 2020) often the ques-
tion is posed whether the “right” people are attracted by the teaching profession.
Additionally, there exist concerns about whether enough high-quality teachers
can be attracted in the field of science, technology, engineering, and mathematics
(STEM; Roloff Henoch et al., 2015). International research suggested that the pro-
fession attracts people with rather unfavorable cognitive and psychological char-
acteristics (negative selection hypothesis; Eder et al., 2015; Guarino et al., 2006;
Zumwalt & Craig, 2008). This question was also examined in Germany. It was
found that persons with high cognitive abilities choose the teaching profession less
often than other professions, or leave it after a few years (Rothland, 2014). Contra-
riwise, persons with lower cognitive abilities choose the teaching profession more
often (Rothland, 2014).

However, studies taking a differentiated look at teacher candidates in Germa-
ny found no proof for a general negative selection when controlling for the teach-
ing degree (Klusmann, 2013; Klusmann et al., 2009; Rothland, 2014) or the field
of study (Roloff Henoch et al., 2015). Nevertheless, the studies revealed a certain
internal selection within the group of teacher candidates, pointing out their dif-
ferences in cognitive, motivational, and personal attributes (Brookhart & Freeman,
1992; Kaub et al., 2012; Neugebauer, 2013; Retelsdorf & Moller, 2012; Watt et al.,
2012). Quite a few studies suggested that candidates for upper secondary education
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show more favorable characteristics than candidates for primary or lower second-
ary education (Klusmann et al., 2009; Roloff Henoch et al., 2015; Rothland, 2014).

Against this background, further analysis should include teacher candidates’
cognitive, conative, and affective characteristics and differentiate the group of
teacher education students, taking into account teaching degrees and study ma-
jors to re-examine the negative selection hypothesis (Kaub et al., 2012; Roloff He-
noch et al., 2015; Rothland, 2014). While the aforementioned studies differentiated
teacher education students either by teaching degree or by study major, we are able
to take into account both aspects at the same time in our analysis due to an exten-
sive data base from the German National Educational Panel Study. Results of this
research make it possible to check common beliefs and everyday theories scientif-
ically and to correct them or, if the negative selection hypothesis is confirmed, to
provide stronger advice in the field of teacher recruitment.

1.2.1 Cognitive and Academic Abilities

A person’s cognitive and academic abilities are seen as the strongest predictors of
study success and occupational success (Kaub et al., 2012; Klusmann et al., 20009;
Nagy, 2007).

Comparing teacher education students with other university students, Guarino
et al. (2006, p. 183) found that in the United States, “college graduates with high-
er measured academic ability were less likely to enter teaching than other college
graduates.” In the German context, Spinath et al. (2005) revealed a certain neg-
ative selection into the teaching profession for lower secondary education candi-
dates, comparing teacher education students with STEM students. Furthermore,
German studies highlighted that upper secondary teacher candidates do not dif-
fer substantially from students in non-teaching degree programs (Gold & Giesen,
1993; Neugebauer, 2013; Retelsdorf & Moller, 2012).

Comparing different groups of teacher education students, the above-mentioned
studies revealed a certain internal selection as candidates for upper secondary ed-
ucation showed better cognitive and academic attributes than candidates for pri-
mary and lower secondary education. Klusmann (2013) and Retelsdorf and Moller
(2012) observed that candidates preparing for teaching at primary and non-aca-
demic secondary schools had significantly poorer school leaving (Abitur) grades
than other teacher education students. Analyzing Austrian teacher education stu-
dents, Eder et al. (2015) made a similar observation, finding that the probability of
choosing a teaching career for upper secondary education increased the higher a
person’s cognitive and academic abilities were. Even though Spinath et al. (2005)
discovered that candidates for primary and upper secondary education had similar
cognitive and academic profiles, this finding could not be confirmed by other stud-
ies. Regarding average school-leaving grades and study performance, candidates
for academic secondary education seem to perform best, followed by candidates for
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primary and non-academic secondary education (Gold & Giesen, 1993; Kaub et al.,
2012; Neugebauer, 2013).

1.2.2 Interests

In his influential theory of career choice, Holland (1997) distinguished six gen-
eral types of interest orientation and corresponding environments, known as the
RIASEC model (comprising the realistic [Doers], investigative [Thinkers], artis-
tic [Creators], social [Helpers], enterprising [Persuaders], and conventional [Or-
ganizers] type; for further definitions, see Wohlkinger et al., 2019). With regards
to study and career choice, Holland (1997) highlighted that people choose profes-
sional environments that correspond to their individual interest orientations. Sev-
eral studies showed that this person-environment fit correlates positively with indi-
vidual and organizational outcomes (for a meta-analysis, see Kristof-Brown et al.,
2005; for further details, see section 1.3). Hence, interests seem to play an impor-
tant role in the choice of degree programs and professions as well as for work en-
gagement, persistence, and professional performance.

Regarding the general interest orientation of teacher education students, vari-
ous national and international studies found that teacher education students had
stronger social interests than other students and predominantly pursued altruistic,
service-oriented goals (for the German-speaking area, see Konig et al., 2013; Roloff
Henoch et al., 2015; Rothland, 2014; for the United States and further internation-
al comparisons see Brookhart & Freeman, 1992; Watt et al., 2012). Moreover, it
was found that teacher candidates showed lower levels of investigative (Denzler
& Wolter, 2009; Klusmann, 2013; Roloff Henoch et al., 2015), realistic, and con-
ventional interests compared to other university students (Kaub et al., 2012; Klus-
mann et al., 2009).

Comparing different groups of teacher education students, several studies found
that candidates for upper secondary education had lower social, pedagogical in-
terests than candidates for primary and lower secondary education, but higher in-
vestigative, subject-related interests (Eder et al., 2015; Neugebauer, 2013; Retels-
dorf & Moller, 2012). Klusmann et al. (2009), moreover, showed that candidates
for primary and lower secondary education as well had stronger realistic interests.

1.2.3 Personality

Personality is considered to be an important predictor of individual decision-mak-
ing, successful learning and developmental processes, study success and profes-
sional success (Cobb-Clark & Schurer, 2012; Hanfstingl, 2019).

With regards to the teaching profession and the widespread Big Five model of
personality (covering the dimensions extraversion, agreeableness, conscientious-
ness, neuroticism, openness to experience), studies pointed out significant corre-
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lations between personality traits and professional performance and well-being
(Klusmann et al., 2009; Wiirfl, 2013). According to Wiirfl (2013) and Mayr and
Neuweg (2009), pronounced extraversion is, for example, related to student-cen-
tered and communicative teacher behavior. Baier et al. (2018) highlighted that
high levels of extraversion support cognitive activation in the classroom.

Looking at the personality of teacher education students, there is no evidence
for a general negative selection into the teaching profession. Roloff Henoch et al.
(2015) even found that teacher candidates were more extraverted than other stu-
dents in their sample.

Taking a more differentiated look at teacher education students, German and
Austrian studies pointed out that candidates for primary and lower secondary ed-
ucation showed higher levels of extraversion than candidates for upper secondary
education (Eder et al., 2015; Klusmann, 2013). Nevertheless, there exist studies
that found no statistically significant differences within the group of teacher candi-
dates (Roloff Henoch et al., 2015; Rothland, 2014).

1.3 Research Questions and Hypotheses

With the present study, we aim to provide further findings on the individual char-
acteristics of teacher education students and their impact on the choice of study
programs and teaching degrees. By analyzing a larger sample and differentiating
the group of teacher education students, simultaneously analyzing teaching degree
and study major, we go beyond existing studies (e.g., Roloff Henoch et al., 2015) to
re-examine the negative selection hypothesis. Regarding teaching degrees, we ana-
lyze teacher education students training for primary and special education, low-
er secondary education (excluding Gymnasium), or upper secondary education (in-
cluding Gymnasium). Regarding study majors, we differentiate students with at
least one STEM major from those with only non-STEM majors.

Conceptually, our study refers to theories of career choice that describe voca-
tional choices as a result of matching personal orientations with the (expected) en-
vironment of potential careers (e.g., Holland, 1997). As already mentioned above,
people tend to choose a professional environment that corresponds to their per-
sonal prerequisites. This person-environment fit is positively related to satisfaction,
performance, and persistence in educational and professional contexts (Holland,
1997; Kristof-Brown et al., 2005; Nagy, 2007). Etzel and Nagy (2016) and Li et
al. (2013), for example, found that the fit between interests and study major was
the strongest predictor of major change intention and positively related to student
well-being, academic satisfaction, and performance.

Predictions of study choice from a person-environment fit perspective are com-
patible with predictions from cost-benefit analyses and the expectancy-value model
of Eccles et al. (1983), assuming that “individuals’ choice, persistence, and perfor-
mance can be explained by their beliefs about how well they will do on the activi-
ty and the extent to which they value the activity” (Wigfield & Eccles, 2000, p. 68).
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Therefore, we assume that students choose educational contexts that correspond to
their personal prerequisites, leading to a higher subjective expectation of success
and to a higher subjective intrinsic value.

Our study addresses two main questions, taking into account the potential het-
erogeneity of teacher education students compared to other university students
(external perspective) as well as within the group of future teachers (internal per-
spective):

Do students’ individual characteristics affect ...

1. the choice of study programs (teacher education vs. other)?

2. the choice of teaching degrees (primary and special vs. lower secondary
vs. upper secondary education/Gymnasium)?

Regarding the choice of study programs (external perspective), we know that teach-
er education is perceived to be less demanding than other study programs (Mayr
& Neuweg, 2009; Retelsdorf & Moller, 2012). Therefore, students with lower aca-
demic abilities may choose teacher education programs instead of other study pro-
grams. Moreover, the teaching profession is perceived as a social profession based
on interpersonal relationships and communication (Neugebauer, 2013), which
might attract extraverted students with pronounced social interests. Against this
background, we assumed that regardless of study major, students with lower ac-
ademic abilities, stronger social interests, and pronounced extraversion more of-
ten choose teacher education programs instead of other study programs (Hypoth-
esis 1, Hi).

Considering the choice of teaching degrees (internal perspective), the percep-
tion of upper secondary education as very demanding (Neugebauer, 2013) might
play a role. Consequently, it can be assumed that students with higher academic
abilities choose upper secondary education careers rather than primary and special
or lower secondary education careers. Moreover, we know that upper secondary
education programs focus on research-oriented learning and knowledge transfer,
while primary and special as well as lower secondary education programs rath-
er concentrate on pedagogical knowledge and educational support (Retelsdorf &
Moller, 2012). This dichotomy is also reflected in the different curricula, integrat-
ing more research-oriented learning into upper secondary education programs and
more pedagogical elements into programs for primary and special as well as low-
er secondary education. Therefore, it is possible that students with stronger inves-
tigative interests choose a teaching degree for upper secondary education, whereas
students with stronger social interests and pronounced extraversion choose degree
programs for primary and special or lower secondary education. Taking into ac-
count this potential heterogeneity of teacher education students, we assumed that
regardless of study major, students with higher academic abilities and stronger in-
vestigative interests more often choose a teaching degree for upper secondary ed-
ucation than for primary and special or lower secondary education. In addition,
students with stronger social interests and pronounced extraversion more often
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choose a teaching degree for primary and special or lower secondary education
than for upper secondary education (Hypothesis 2, H2).

2. Method
2.1 Participants

We used data from Starting Cohort First-Year Students of the German National
Educational Panel Study (NEPS; Blossfeld et al., 2011). This panel study longitudi-
nally observes a state-wide sample of new entrants to German higher education in-
stitutions who enrolled for the first time in winter semester 2010/2011 (Aschinger
et al., 2011). Within the randomly drawn sample, teacher education students were
oversampled considerably, covering the entire range of teacher training programs.
For this paper, we took data from the initial paper-and-pencil questionnaire and
the first telephone interview, conducted between winter 2010 and summer 2011
(N = 17 910), and the second telephone interview, carried out in 2012 (N = 13 113).

In our analysis, we included respondents who reported in the initial question-
naire that they had taken up a teacher training course (N = 5172). These students
were categorized into three groups: students training for (a) primary and special
education, (b) lower secondary education (excluding Gymnasium), and (c) upper
secondary education (including lower secondary education at a Gymnasium).! As a
comparison group, we selected university students in equivalent non-teaching pro-
grams (N = 3780). Our definition of equivalence was informed by the approach of
Roloff Henoch et al. (2015), but is different in two respects. On the one hand, we
excluded students enrolled in engineering or computer science, which are almost
exclusively studied in non-teaching programs. On the other hand, we included stu-
dents enrolled in psychology because teacher education students acquire psycho-
logical knowledge as well. We also followed Roloff Henoch et al. (2015) in con-
trolling for study major by differentiating students with at least one STEM study
major from those with only non-STEM majors. As already mentioned, there are
currently concerns about good STEM teachers (Roloff Henoch et al., 2015). Anoth-
er reason for the distinction between STEM and non-STEM majors lies in the fact
that previous research revealed clear differences in the individual characteristics of
STEM and non-STEM students (Roloff Henoch et al., 2015). Table 1 gives an over-
view of the composition of the sample used in this study.

1 Teacher training tracks that span several educational levels were subsumed under the
highest level.
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Table 1:  Sample Composition

STEM Non-STEM Total
Degree program N fer:f)ale N fer‘r)/:ale N fer:/fale
Teaching: primary & special education 303 89 825 89 1128 89
Teaching: lower secondary education 420 79 609 84 1029 82
Teaching: upper secondary education 1102 63 1913 74 3015 70
Other university degree programs 1237 51 2543 75 3780 67
Total 3062 63 5890 78 8952 73

Note. 206 cases excluded because of missing data on the cluster information variable.

2.2 Measures

The dependent variable reflects the choice of different teacher education programs
and non-teaching university courses and distinguishes four categories, which are
described in Table 1. Since various studies emphasized the relevance of certain in-
dividual characteristics for understanding the choice of different teaching degrees
and person-environment fit theory assumes that vocational choices are a result of
matching personal orientations with (expected) environments of potential careers,
we selected academic abilities, interests, and personality factors as predictors of
educational choices and characteristics of different groups of students, controlling
for socio-demographic factors.

We took the grade point average (GPA) obtained in the Abitur (German school
leaving certificate qualifying for higher education) as an indicator for academic
abilities. The Abitur GPA can also be considered as a proxy for cognitive abilities
because it has high predictive validity for university grades (Trapmann et al., 2007)
and correlates considerably with teacher education students’ (pedagogical) content
knowledge (Krauss et al., 2017; Lindl & Kloiber, 2017). With regards to educational
choices, it should be noted that the effect of Abitur grades does not necessarily in-
dicate processes of self-selection, but also results from selection by others. The var-
iable takes on values between 1 (very good) and 4 (sufficient).

To measure general interest orientation, the NEPS used a short 18-item in-
strument that covers the six dimensions of Holland’s (1997) RIASEC model
(Wohlkinger et al., 2019). The dimensions were measured by three items each. Be-
cause of rather low values of Cronbach’s alpha for enterprising and convention-
al interests, we only examined realistic (a = .63), investigative (a = .65), artistic
(a = .60), and social interests (a = .69). The scales entered the analysis as compos-
ite scores (mean of the respective variables with non-missing values) ranging from
1 (very little interest) to 5 (very strong interest).

According to often used thresholds, the alpha values might be considered ques-
tionable. However, in the original sample the internal consistency is more satisfy-
ing (realistic: a = .70; investigative: a = .62; artistic: a = .62; social: a = .73) and
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explorative factor analysis (iterated principal factor method with promax rotation)
yielded a clear factor pattern with a simple structure corresponding to the postulat-
ed measurement model. In addition, it should be noted that alpha is very sensitive
to the number of items in a scale (Yang & Green, 2011) and that our scales consist
of only three items each. Nonetheless, the fact remains that some variables consti-
tuting a factor had low loadings. A closer inspection of the item wording revealed
that the items measure distinct aspects of a broader construct, which must not nec-
essarily correlate (e.g., the social interest items “reading or interpreting poetry/lit-
erature” and “drawing pictures”; the wording for all items can be found in Leibniz
Institute for Educational Trajectories, 2014; Leibniz-Institut fiir Bildungsverldufe
e.V., 2014), and that, therefore, they might be considered to be formative rather
than reflective measures (for this distinction, see Christophersen & Grape, 2009).
An adequate way of dealing with formative indicators is index construction by
computing the (weighted) sum of the variables or — as we did — averaging the sum
(Latcheva & Davidov, 2019).

The Big Five personality traits were assessed by a short 11-item operationali-
zation developed by Rammstedt and John (2007). Since the reliability of most of
the factors was quite low, we focused on extraversion, which was measured by two
items (one true-scored and one false-scored; r = —.61). We included the scale as a
composite variable, ranging from 1 (very low/weak) to 5 (very high/strong).

Social determinants of educational decisions are not the focus of our present
study. However, some of these factors are known to affect the choice of teacher
training. Therefore, we controlled for gender (0 = male; 1 = female), parents’ ed-
ucation (0 = no parent with a degree; 1 = at least one parent with a degree), and
migration background (one dummy variable indicating first-generation and sec-
ond-generation migrants; reference category: third generation or no migration
background). In addition, we took into account that admission to particular de-
gree courses depends on the Abitur grades (Numerus clausus, NC). Therefore, we
included the information as to whether the admission was based on the final grade
of the university entrance qualification (0 = no ; 1 = yes) as a control variable. This
data was collected in the initial paper-and-pencil questionnaire.

2.3 Analytical Strategy

We used multinomial logistic regression to estimate the effects of individual char-
acteristics on the choice of study programs and teaching degrees. We controlled for
study major by conducting the analysis separately for STEM and non-STEM ma-
jors. As we are not only interested in comparing the choice of different teacher ed-
ucation programs with the decision for other university programs, we present the
estimates for all possible pairs of outcome categories.

We report odds ratios because we seek to contrast the different categories of a
multinomial response variable and to analyze the dynamics among various educa-
tional choices. Under these circumstances, odds ratios are more suitable than av-
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erage marginal effects (Long & Freese, 2014). Odds ratios represent the factor by
which the odds of one outcome versus another outcome are expected to change
for a unit change in the predictor. Values smaller than 1.00 indicate a decrease in
the odds (a negative effect), values greater than 1.00 an increase (a positive effect;
Long & Freese, 2014).

With one exception (information on admission restrictions, i.e., NC: 17.8%
missing values in the sample used for analysis), non-response on the explanato-
ry variables measured in the first panel wave was ignorable (Abitur grades: 1.8%;
variables measuring interest orientation: up to 0.1%; parents’ education: 0.2%)
or not present (gender, migration background). However, information on the Big
Five personality factors was collected in the second telephone interview and, there-
fore, affected by panel dropout. Because panel attrition was considerable and the
two items measuring extraversion had 25.1% missing values in the sample used for
analysis, we imputed the missing data using multiple imputation (MI) methods.

MI requires that the data are missing at random (MAR), that is, the probability
of a particular variable being missing depends on other observed variables but not
on the values of the particular variable or any other unobserved variable (Enders,
2010; Graham 2012). If the data are MAR, complete case analysis (aka listwise de-
letion) yields biased estimates while imputed data can produce unbiased estimates
(Enders, 2010).

Unfortunately, it cannot be tested whether the missing data mechanism is MAR,
unless follow-up data from non-respondents are available (Enders, 2010; Schafer
& Graham, 2002). Regarding the NC variable, we are confident that MAR holds.
Non-response on this variable resulted from intentionally shortening the survey
program by skipping several less important questions for those who did not receive
the initial paper-and-pencil questionnaire in the later recruitment phase but were
directly interviewed via telephone (details of the recruitment process are given in
Steinwede & Aust, 2012). There is no indication that the mode of recruitment de-
pends on the value of the NC variable. Regarding the extraversion items, we know
from non-response analyses that panel attrition is substantively related to gen-
der, parents’ education, migration history, competencies, age, and enjoying study-
ing (Zinn et al. 2016). All these variables were included in the imputation model
so that missing not at random (MNAR) data might have been effectively convert-
ed to MAR (Enders, 2010; Liidtke et al., 2007; Schafer & Graham, 2002). Even if
we falsely assume MAR and the data are MNAR, MI is superior over ad hoc miss-
ing data techniques such as listwise deletion and produces acceptable estimates,
unless the causes of missingness are strongly correlated with outcomes (Collins et
al. 2001; Liidtke et al., 2007). Taking these arguments together, we concluded that
imputation is to be preferred over listwise deletion.

We applied multiple imputation by chained equations (MICE) using the statisti-
cal software Stata, version 14. Following the rule of thumb that the number of im-
putations should be at least equal to the fraction of missing information (Graham
et al., 2007; White et al., 2011), we generated 30 data sets. As recommended by
White et al. (2011), we used all variables of the analysis model in the imputation
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model. As mentioned above, we additionally included auxiliary variables assumed
or known to influence the missing data mechanism (school grades in mathematics
and German, enjoyment of studying, subjective likelihood of successfully complet-
ing the degree course, age, children at Wave 1).

In NEPS Starting Cohort First-Year Students a complex sampling design was
realized using cluster sampling, stratification, and unequal probabilities of selec-
tion (ABmann et al., 2011). To get correct point estimates and standard errors, we
used sampling weights and took the clustering of the data into account.

Stata does not report pseudo R? values when fitting a logit model to multiply
imputed data. To get an idea of the explanatory power of the full models, we esti-
mated the logit models for each of the 30 datasets and computed the average pseu-
do R? (McFadden).

3. Results
3.1 Academic Abilities

Based on previous research, we assumed that students with lower academic abili-
ties will more often choose teacher training instead of other programs, regardless
of their study major (Hz1). In addition, we put forward the hypothesis that students
with higher academic abilities more often choose a teaching degree for upper sec-
ondary education than for primary and special or lower secondary education (H2).
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Table 2:  Multinomial Logit Model for the Choice of Degree Program Within STEM Majors
(Odds Ratios)

STEM majors (N = 3062)

External perspective Internal perspective

Predictor 1vs. 4 2Vs. 4 3Vs. 4 1vs. 2 1vs. 3 2vs. 3
Academic abilities

Abitur grades 1.42 3.25 ** 0.90 0.44 ** 1.58 3.61 %%
Interests

Realistic 111 1.15 1.17 0.96 0.95 0.98

Investigative 0.28 ** 0.38 ** 0.50 ** 0.73 ** 0.56 ** 0.76 **

Artistic 1.39 ** 1.21 1.22 ** 1.15 1.15 0.99

Social 4.52** 3.31 %% 2.44 ** 1.37% 1.85 ** 1.35 **
Personality

Extraversion 1.22 1.48 ** 1.41 %% 0.82 0.86 1.05
Controls

Parents’ education: degree 0.68* 0.56 ** 0.74* 1.22 0.92 0.75*

Gender: female 3.40 ** 2.46 ** 1.11 1.38 3.07 ** 2,00 **

Migrants 0.43 ** 0.63 0.60 ** 0.68 0.72 1.05

Numerus clausus (NC) 16.00%* 2.32 1.44 6.89 ** 11.10%* 1.61
Intercept 0.00 0.00 0.02 0.81 0.00 0.01
Average pseudo R? .21
(McFadden)

Note. Degree programs: 1 = Teaching: primary & special education; 2 = Teaching: lower secondary
education; 3 = Teaching: upper secondary education; 4 = Other university degree programs.
*p <.05. **p < .01.

Our findings, presented in Table 2 (for STEM majors) and Table 3 (for non-STEM
majors), partially support and partially contradict our hypotheses. H1 is support-
ed as poor Abitur grades reduced the likelihood of choosing non-teaching programs
over teacher education for the lower secondary level (column 2 vs. 4). However, a
negative selection into teacher training could not be observed regarding teacher ed-
ucation for primary and special schools (column 1 vs. 4) and upper secondary edu-
cation (column 3 vs. 4). Independent of the study major, the likelihood of choosing
these programs over comparable non-teaching university programs was not signifi-
cantly affected by students’ Abitur grades.
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Table 3:  Multinomial Logit Model for the Choice of Degree Program Within Non-STEM
Majors (Odds Ratios)

Non-STEM majors (N = 5890)

External perspective Internal perspective

Predictor 1VS. 4 2Vs. 4 3Vs. 4 1vs. 2 1vs. 3 2Vvs. 3
Academic abilities

Abitur grades 1.26 2.91 ** 0.89 0.43 ** 1.42 ** 3.28 **
Interests

Realistic 1.36 ** 1.44 ** 1.21%% 0.95 1.12 1.19*

Investigative 0.66 ** 0.67 ** 0.70 ** 0.99 0.94 0.95

Artistic 1.05 0.98 1.08 1.06 0.97 0.91

Social 2,79 ** 1.88 ** 1.58 ** 1.48 ** 1.76 ** 1.19*
Personality

Extraversion 1.11 1.34 ** 1.39 ** 0.83* 0.80 ** 0.97
Controls

Parents’ education: degree 0.79 * 0.55 ** 0.85 1.44 * 0.93 0.65 **

Gender: female 1.83 ** 1.70 ** 0.71% 1.08 2.58 ** 2.40 **

Migrants 0.45 ** 0.76 0.76 0.59 % 0.58 ** 0.99

Numerus clausus (NC) 21.39 ** 0.89 0.88 24.09 ** 24.41%% 1.01
Intercept 0.00 0.00 0.02 0.24 0.00 0.01
Average pseudo R? 11
(McFadden)

Note. Degree programs: 1 = Teaching: primary & special education; 2 = Teaching: lower secondary
education; 3 = Teaching: upper secondary education; 4 = Other university degree programs
*p <.05. %*p < .01.

Regarding the internal selection hypothesis (H2), we found a strong negative se-
lection into teacher education programs for lower secondary education. The poor-
er the Abitur grades, the higher the likelihood of being enrolled in a track for lower
secondary education instead of tracks for primary and special (column 1 vs. 2) or
upper secondary education (column 2 vs. 3). Significant differences between teach-
er candidates for primary and special education and for upper secondary education
could only be observed in the group of students with non-STEM majors. Thus, ac-
cording to our results on the impact of Abitur grades, H2 holds by and large only
insofar as teacher education students for the lower secondary track have worse
Abitur grades than other teacher candidates.

This finding parallels the results of Spinath et al. (2005) but contradicts oth-
er studies, which found that teacher candidates for primary education had poor-
er Abitur grades than students preparing for upper secondary education. Possible
reasons for these discrepancies might be differently defined comparison groups,
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changes regarding admission requirements or different samples, partly limited to
a single federal state or a small number of institutions. Another reason lies in the
fact that we considered the clustering of the data.

3.2 Interests

In line with previous research, our results show that teacher education programs
attract students with high social interests whereas students with high investigative
interests more often choose non-teaching university programs — hence confirming
Hzi. The effects were significant for each of the three teacher training programs (as
opposed to other university programs) and both students with and without a STEM
major. For non-STEM students, the effects were weaker.

For the STEM group, we also observed differences between the different teach-
ing degree programs: High investigative interests decreased the odds of choosing
teacher education for primary and special schools instead of teacher training at the
lower secondary level (OR = 0.73; column 1 vs. 2 in Table 2) or at the upper sec-
ondary level (OR = 0.56; column 1 vs. 3). Additionally, a unit increase of investiga-
tive interests decreased the odds of deciding in favor of teacher training for lower
secondary education over teacher training for upper secondary education by 26%
(OR = 0.74; column 2 vs. 3). In other words, the four groups of STEM students
can be ranked according to their investigative interests as follows: teacher candi-
dates for primary and special education, teacher candidates for lower secondary
education, future teachers at the upper secondary level, and, at the top, students in
non-teaching university courses. However, as far as non-STEM students are con-
cerned, we did not find an internal differentiation of teacher candidates according
to investigative interests. Thus, in case of investigative interests H2 is supported
for STEM students but has to be rejected for non-STEM students.

Regarding social interests, our study provided empirical evidence in favor of
both H1 and H2: The higher the social interests were, the more likely students
were to opt for teacher training instead of non-teaching university programs. Social
interests also affected the choice of different teaching careers: The odds in favor of
teacher training for primary and special education instead of lower secondary or
upper secondary education increased with higher social interests. Higher social in-
terests also increased the likelihood of choosing a teaching career for lower second-
ary education instead of upper secondary education. This finding applied to STEM
students as well as to non-STEM students. However, the effects were stronger for
STEM students. To put it differently, teacher candidates for primary and special
education reported the highest level of social interests, followed by future teachers
at the lower secondary level, teacher training students for upper secondary educa-
tion, and students in non-teaching university programs.

Compared to investigative and social interests, the other interest dimensions
were less predictive of study choice. For non-STEM students, realistic interests sig-
nificantly increased the likelihood of being enrolled in a teacher education pro-
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gram instead of a non-teaching university degree course (see Table 3). For STEM
students, artistic interests played a role when deciding to enter a teacher educa-
tion program for primary and special or upper secondary education rather than a
non-teaching university program (see Table 2).

These findings partly contradict previous research. While Roloff Henoch et al.
(2015) did not observe an effect for artistic interests, we found artistic interests
to be predictive of choosing different degree programs in the case of STEM ma-
jors. This can be explained by the fact that teacher candidates study more than
one teaching subject and often a STEM and a non-STEM major are combined. In
some teacher training tracks and some federal states, students are even obliged to
take one subject from the STEM field. Contrary to our results, Roloff Henoch et al.
(2015) reported that the odds in favor of teacher education increased with lower
realistic interests when looking at students with STEM study majors. No effect was
found for students with non-STEM majors. One reason for these differences lies in
the fact that we used distinct definitions of STEM and non-STEM majors and that
we excluded engineering and computer science, that is, STEM subjects that are al-
most exclusively offered by non-teaching degree programs.

3.3 Personality

Regarding personality factors, our analysis shows that the likelihood of prefer-
ring teacher education for lower and upper secondary education over non-teaching
university programs increased with higher levels of extraversion, both within the
group of STEM and non-STEM students (see Table 2 and Table 3). The coefficient
for teacher education for primary and special education vs. non-teaching programs
was not significant in the full model but was significant in models without other
predictors. The differences between the different teacher education tracks were not
pronounced and did not show a clear pattern. Our results corroborate earlier find-
ings and agree with Hi.

As already said, social determinants of educational decisions are not the focus
of our study. Nonetheless, some findings are worth being mentioned. In line with
previous research (Neugebauer, 2013), our analysis yields the result that teacher
education is more often chosen by females and less often by students with a high-
er educational background or a migration history. Females, in addition, more often
than males prefer teacher education tracks for primary, special, and lower second-
ary education over upper secondary careers. However, when it comes to the choice
between teacher education for upper secondary education and non-teaching uni-
versity programs, women do not necessarily favor teacher training courses more
strongly than men.

The explanatory power of the full regression models with all predictors included
varied depending on study majors. The set of independent variables was more pre-
dictive for students with STEM majors (average pseudo R? [McFadden] = .21) than
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for those with non-STEM majors (average pseudo R? [McFadden] = .11). A similar
result was found by Roloff Henoch et al. (2015).

4. Discussion

4.1 New Insights Into Teacher Education Students’ Individual
Characteristics

Previous research has considerably increased our knowledge on factors influencing
the choice of teacher training and on characteristics of teacher education students.
However, due to limitations in sample size or sample composition, most of these
studies could not adequately deal with the complexity of educational decisions.
Against this background, we re-examined the so-called negative selection hypothe-
sis, analyzing newly available data for Germany. On the one hand, our study used
the approach of Roloff Henoch et al. (2015) as a reference model as we defined
adequate comparison groups and controlled for the field of study, differentiating
STEM and non-STEM students. On the other hand, our study went beyond previ-
ous research as we finely differentiated the group of teacher education students ac-
cording to three types of teaching degrees and simultaneously analyzed the type of
degree and field of study. This procedure allowed us to account for the considera-
ble heterogeneity of teacher candidates in terms of teaching track and subjects.

Due to the differentiated approach, we were able to gain new insights. In terms
of academic abilities (Abitur grades), we found no general negative selection into
teacher training. But we observed a negative selection for lower secondary educa-
tion degrees — both for STEM and non-STEM majors.

Regarding students’ interests, our study showed that students with high so-
cial interests more often chose teacher education programs whereas students with
high investigative interests more often chose non-teaching university programs.
Comparing the different teaching tracks, social interests were most pronounced
in tracks for primary and special education, followed by lower secondary and up-
per secondary education, whereas candidates for upper secondary education with
STEM majors showed stronger investigative interests than comparable candidates
for lower secondary or primary and special education. Thus, social and investiga-
tive interests seem to be predictive of study choice, which is in line with prior stud-
ies and rational because the teaching profession is social and pedagogical, espe-
cially when it comes to working at primary and special or lower secondary schools.

In terms of personality traits and regardless of the chosen study major, our
analysis shows that students with high levels of extraversion preferred teacher ed-
ucation over non-teaching degree programs. These results corroborate earlier find-
ings and indicate a positive selection into the teaching profession regarding this
personality factor.
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All in all, we can conclude that there seems to be a systematic association be-
tween students’ individual characteristics and their choice of study programs and
teaching degrees. In line with the person-environment fit approach, students’ ed-
ucational choices seem to match their abilities, interests, and personality, which
is, in our view, a positive finding with regard to students’ and prospective teach-
ers’ well-being and future successful teaching. As opposed to previous findings, we
found no general negative selection into teacher education when controlling for
teaching degrees and the field of study.

4.2 Limitations, Future Research, and Practical Implications

As with many other studies on teacher recruitment, our analysis is affected by the
limitation that the individual characteristics were only measured after taking up
higher education, which makes it necessary to assess our results carefully in terms
of selection or socialization effects (Roloff Henoch et al., 2015). However, in our
case, students’ interests were measured shortly after entering university.

Another limitation refers to the admission requirements, as we were not able to
control for the minimum grade requirements, as well as to the rather low reliability
and internal consistency of the scales used to measure general interest orientation.
When the indicators can be considered to be formative, low values of Cronbach’s
alpha are to be expected. However, in formative measurement models all indica-
tors that form a construct should be included (Bollen & Lennox, 1991). “Omitting
an indicator is omitting a part of the construct” (Bollen & Lennox, 1991, p. 308). In
the NEPS, the requirement of a comprehensive measurement is not met. Although
our results are plausible and consistent with previous research, we, therefore, can-
not be sure whether they hold when using other measures for general interest ori-
entation.

A certain challenge when comparing prospective teachers and other students
is that the findings strongly depend on the definition and delimitation of subject
areas. We tried to meet this challenge by including only those subject areas that
can be studied by teacher candidates and other university students or that are cho-
sen by a substantial proportion of both comparison groups. However, we must be
aware that our definition may not be appropriate in future research. This will be
the case, for example, when economics and computer science gain a greater role in
German school curricula.

We found evidence for a systematic association between certain individual char-
acteristics of higher education students and educational choices. However, we did
not examine the impact of individual prerequisites on skill development, degree
completion, and professional success. Although some research has been done in
this field, the topic remains under-examined. Therefore, an important task for fu-
ture research is to further investigate the consequences of individual characteristics
for the use of learning opportunities, the development of competencies, and the
quality of instruction (Kaub et al., 2012; Rothland, 2014). This might as well shed
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new light on the diverging perspectives on the role of teachers’ characteristics, as
mentioned in section 1.1.

All in all, it seems to be crucial for researchers as well as for educational policy-
making and policy implementation to take into account teacher education students’
heterogeneity. Reflecting on individual motivations, prerequisites, and institution-
al conditions at an early stage of teacher training or even before taking up teach-
er training might be helpful to enhance recruitment processes and to foster study
success, job satisfaction, and retention in the teaching profession (see also Watt et
al., 2012).
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