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Admissions procedures to teacher education programmes are traditionally dominated
by cognitive criteria. Until now, there is little knowledge about how to use alternative,
profession-relevant non-cognitive criteria in the context of university admissions
procedures. This study investigates the prerequisites of pre-service teacher candidates
by systematical analyses of application documents: Content analyses of letters of
motivation give information on study motives. Curricula vitae are used to assess
previous experiences in pedagogical fields and final school grades serve as cognitive
criteria. A descriptive overview of the prerequisites of a complete cohort (N = 238;
winter term 2011/12) of pre-service teacher candidates is given. Cluster analysis reveals
five distinct groups with excellent to critical prerequisites for the teacher profession.
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|. Introduction

Student selection has internationally become a very topical theme in the
tertiary education sector. This development is caused by greater numbers
of students and a growing competition between universities to attract the
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best candidates. Student selection for teacher training programmes inherits
a further relevance: “teachers make a difference” (Wright, Horn & Sanders,
1997, p. 57) in students’ learning. Teacher effects are revealed as the most
dominant factor in student gain (ibid.). As the teacher’s personality is
considered to be changeable only to a limited extent (Mayr, 2011), selecting
the right people for teacher training programmes is a highly responsible
task.

The topic of student selection is treated in various ways across different
countries, universities and faculties. However, there is a common trend
towards the diversification of admissions requirements and criteria (Heine
et al., 2006). Standardized test scores and high school achievements, espe-
cially scholastic assessment test (SAT) scores and high school grade point
averages (HSGPAs), are traditionally used for college admissions (Schmitt,
2012; Schmitt et al., 2009). For example, in Germany HSGPAs are used in
81.4 % of German higher education institutions. It is the most commonly
used admissions criterion (Spiel, Litzenberger & Haiden, 2006). Only
recently, the inclusion of non-cognitive factors “to provide a more holistic
view of student potential” (Schmitt, 2012, p. 18) is growing. However, there
is a lack of valid instruments which allow adequate student selection (Tara-
zona, 2006). Compared to other professional fields such as medicine, there
is little research on admissions to teacher education programmes (Smith &
Pratt, 1996). Consequently, there is no agreement among practitioners and
researchers about relevant criteria and their measurement.

In order to find out more about admissions to teaching, the TUM
School of Education (Technische Universitit Miinchen, Germany) estab-
lished a research project to evaluate various aspects, including selection
interviews, of its admissions procedure to the teacher training programme.
In contrast to earlier research, we focus on a complete cohort of potential
student teachers. This sub-study focuses on pre-service teacher candidates’
cognitive and non-cognitive prerequisites and forms the basis for further
research on the students’ development during their studies. Our approach
is a systematic analysis of application documents of a complete cohort (N =
238) of pre-service teacher candidates. Although many universities demand
extensive application dossiers, their use as predictors of study and voca-
tional success has hardly been investigated. Our research questions are: (1)
What information can be gained from systematic analyses of pre-service
teacher candidates’ application documents? (2) Which clusters of pre-ser-
vice teacher candidates’ prerequisites can be identified based on this infor-
mation?

140



Motivational, Personal and Cognitive Prerequisites of Pre-service Teacher Candidates

2. Theoretical framework

2.1 Aptitude testing for teacher education programmes

There are two different research paradigms which serve as a basis of argu-
menttation for selective access and the consideration of non-cognitive
criteria in admissions to teacher education programmes.

Firstly, there is a body of research on the teaching personality which gives
evidence for the significance of stable personality traits for (a) teaching
quality, and (b) teachers’ health. Studies on the teacher’s personality are
often based on McCrae and Costa’s (1987) five-factor model (FFM) of
personality. Although there are several studies which report positive inter-
relations between the quality of teaching and several facets of the FFM
(e.g. Emmerich, Rock & Tarpani, 2006), the findings are often contra-
dictory. Findings on teachers’ health are more obvious. Compared to
other professional groups, teachers show striking tendencies to burn-out
(Schaarschmidt, 2007). This indicates a misfit between the profession’s high
requirements and the suitability of some teachers. Many studies report
positive correlations between neuroticism and burnout (e.g. Foerster, 2006;
Kokkinos, 2007) as well as neuroticism and teachers’ lack of job satisfaction
(e.g. Urban, 1992). In contrast, extraversion has a positive impact on both
variables (Lipowsky, 2003; Mayr & Neuweg, 2006). As personality charac-
teristics turned out to be relatively stable (Mayr, 2011; Roberts & DelVec-
chio, 2000), it is striking that Schaarschmidt (2004) revealed unfavourable
personality patterns for 40 % of pre-service teachers. Aptitude testing before
study entry could prevent unsuitable persons from entering the profession
and foster suitable persons to become teachers.

Secondly, research on the professional development of teachers argues that
teachers’ learning processes are fostered or impeded by more or less favour-
able prerequisites. The so-called integrative perspective on teacher devel-
opment (e.g. Kunter et al., 2011; Mayr, 2010) emphasizes that individual
prerequisites such as cognitive, motivational and personal factors moderate
the way in which learning opportunities are noticed and utilized. This
accounts for both academic and practical contexts. In summary, teacher
education programmes are more or less efficient depending on the students’
prerequisites. As a consequence, some researchers and practitioners claim
that if developmental needs seem to be unbridgeable, the admission to
teacher education should be questioned.
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2.2 Why school grades are insufficient as admissions criteria for teacher
training programmes

Until now, the admissions procedures to most study programmes are
dominated by cognitive criteria. Usually, the candidates’ high school grade
point average (HSGPA) is used as the single criterion or it is combined
with other criteria (Heine et al., 2006). Such cognitive measures can be
applied objectively and efficiently to a large number of college applicants
and allow comparability across students with varying educational back-
grounds (Schmitt et al., 2009). Its application is well accepted. HSGPAs
correlate comparatively well with academic grades (e.g. r = .41; Robbins et
al., 2004) and currently constitute the best predictor for study success (Gold
& Souvignier, 2005; Rindermann & Oubaid, 1999). However, as substantial
parts of variance remain unexplained, their use as an exclusive admission
criterion is questioned (Stemler, 2012). Furthermore, academic grades do
not correlate very well with other aspects of academic success (e.g. student
satisfaction, engagement or study duration) or job performance (Cappelli,
1991). On the basis of statistical simulation studies, Miiller-Benedict (2010)
argues that the accuracy with which school grades are used for allocating
university places does not relate to its expressiveness.

Beyond this rather general criticism, the transferability of common
findings in research on aptitude testing to the teacher domain is questioned
for two reasons (Blomeke, 2009). Firstly, teacher training programmes
are comparably heterogeneous (ibid.). Besides two or more different
subjects, the programme also includes didactic and educational-psycho-
logical content as well as practical phases. This explains why correlations
between HSGPAs and final university examinations were much weaker in
a sample of mathematics teachers (r = .23) compared to a sample of
diploma mathematicians (corresponds to the Master’s degree; r=.43; ibid.).
Secondly, as the teacher profession is a well-defined occupation and the
vocational demands are known, it is improper to consider only academic
success criteria within admissions procedures. Apart from that, school
grades revealed as insufficient in predicting teachers’ self-reported occupa-
tional success (Mayr, 2010). In summary, the usage of school grades as the
single admissions criterion for teacher training programmes seems unsatis-
factory.
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2.3 Alternative criteria relevant for academic success

Whereas a large amount of earlier research assumed that student achieve-
ment depends on general cognitive ability (Sternberg & Grigorenko, 2002),
recent studies show that measuring a broader range of abilities accounts
for more incremental variance (e.g. Stemler, 2012). Current studies high-
light the benefits of non-cognitive predictors. Crede and Kuncel’s (2008)
meta-analysis, for example, revealed study habits and skill measures to
be strong predictors of academic success. However, personality traits and
motivational aspects still play a minor role in research on aptitude testing
(Blomeke, 2009). Stemler (2012, p. 12) points out that

[...] despite the promise of these new and broader measures of ability,
none are yet sufficiently refined for administration at the large-scale level
of hundreds of thousands of students, and evaluating further data on their
utility at this scale is advisable.

Until now, there has been no consensus about which prerequisites pre-
service teacher candidates should have before study entry. The choice of
predictors depends largely on the criteria to be predicted. Objective success
criteria (e.g. academic grades) can best be predicted by cognitive indicators
(e.g. HSGPAs), whereas subjective success criteria (e.g. student satisfac-
tion or job satisfaction) can best be predicted by psychological and moti-
vational predictors (Blomeke, 2009). Based on theoretical knowledge and
empirical findings, Blomeke (2009) suggests using three bundles of admis-
sions criteria — including subjective and objective predictors — in order to
predict teachers’ study and occupational success reliably: these are cognitive
criteria, motivational criteria and person-related criteria. This classification is
supported by German nationwide educational standards (Kultusminister-
konferenz, KMK, 2004) and Kunter and colleagues’ (2011) model of profes-
sional development.

In the following, we rely on the three bundles cognitive, motivational and
personal prerequisites as potential dimensions for admissions procedures in
the teacher domain. The next sections summarize empirical findings on
the predictive validity of these dimensions for various academic and occu-
pational success indicators. The findings are reported either from general
working contexts or, if available, from teacher research.

Cognitive prerequisites. Scholars widely agree on considering cogni-
tive ability as a necessary condition for both academic and occupational
achievements. Numerous national and international empirical studies have
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confirmed good to excellent validities of school grades in predicting
academic grades (Robbins et al., 2004; Trapmann, 2008). Apart from school
grades, Trapmann (2008) found significant interrelations between cogni-
tive achievement tests and academic grade criteria, study duration as well as
the non-cognitive criterion satisfaction with stress coping. A meta-analysis
by Gottfredson (2003) revealed the factor general cognitive ability (g) to
be the best predictor for job performance. Performance predictions based
on general cognitive ability turned out to be more reliable than predic-
tions based on specific skills and abilities (ibid.). Overall, the importance
of cognitive criteria is considered verified for various academic and occu-
pational achievement criteria.

Motivational prerequisites. Current research on students’ achievements
highlights “the contribution of both motivational and cognitive factors for
student academic success” (Linnenbrink & Pintrich, 2002). Researchers’
understanding of student motivation has changed from a single global
construct to a multifaceted one. According to Linnenbrink and Pintrich
(2002), the four motivation facets self-efficacy beliefs, adaptive attribu-
tions, intrinsic motivation and adaptive goal orientation are most relevant
to learning in academic and other contexts. There are numerous empirical
studies which underline the relation between students’ motivation and
their achievements. Blomeke (2009), for example, found significant nega-
tive correlations between mathematics teachers’ interest in mathematics
and their study duration (r = -.11) as well as their intention to dropout (r
=-.17), but positive correlations concerning the teachers’ job satisfaction (r
=.16). Subject-specific study motivation reduces the intention to dropout
(r = -.18) and stress experience (r = -.13) and fosters students’ results in
terms of university exit exams (r = -.231). Regression analyses by Fellenberg
and Hannover (2006) revealed subject-specific interest to be the strongest
predictor for the intention to abort studies (f = -.43). In a meta-analysis,
Credé and Kuncel (2008) identified study motivation as a strong predictor
(p =.39) of freshman GPAs. Furthermore, study motivation showed incre-
mental validity over HSGPAs in predicting academic performance.

Especially in teacher research, a qualitative differentiation of motiva-
tional aspects, e.g. intrinsic versus extrinsic motivation, is reasonable. There
are a variety of studies which describe teacher aspirants’ study motives
(e.g. Pohlmann & Moller, 2010; Retelsdorf & Moller, 2012; Rothland,

1 In the German educational system high grades are classified as good achievements, whereas
low grades mean poor achievements. For this reason the cited interrelation is negative.
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2011). However, there has been little research investigating the relationship
between teacher aspirants’ study motives and performance-related criteria.
The few existing studies reveal contradictory results. Albisser, Kirchhoff
and Albisser (2009) did not find correlations between teachers’ voca-
tional motivation and their experience of stress. Kiinsting and Lipowsky
(2011) found intrinsic motivation to predict student teachers’ self-reported
strategy use (ff = .34) and their satisfaction with the study programme (f8
= .49), whereas extrinsic motivation did not correlate significantly with
these criteria. Concerning occupational success, the predictor achievement
motivation is considered to be essential to occupational success (Amelang
& Schmidt-Atzert, 2006). In sum, there is strong empirical evidence which
attests medium correlations between motivational criteria and academic
and vocational outcomes.

Personal prerequisites. Research on the teaching profession as well as theo-
ries from work and organizational psychology stress the role of person-
ality traits besides cognitive and motivational characteristics in predicting
teachers’ occupational success (Blomeke, 2009). As personality characteris-
tics are considered to be relatively stable (Mayr, 2011; Roberts & DelVecchio,
2000), their relevance for aptitude testing is obvious.

Kiinsting and Lipowsky (2011) showed that conscientiousness predicts
student teachers’ satisfaction with their study programme (f = .13) and
their use of strategies (f§ = .47) significantly. In contrast, neuroticism turned
out to have a negative effect on student satisfaction (ff = -.26) and no signi-
ficant interrelation with use of strategies. Among other criteria, Fellenberg
and Hannover (2006) investigated first year students’ general and subject-
related self-concept and found strong correlations with their intention to
dropout (r = -.22; r = -.39). In a subsample of N = 130 students of MINT
subjects, these interrelations were even higher (r = -.31; r = -.48).

The personality trait instrumentality showed clear effects on both various
academic (final university examinations: r = -.15; intentions to dropout: r
= -.11; stress experience: r = -.19) and self-reported occupational success
criteria (adequate job position: r = .11; job satisfaction: r = .15; Blomeke,
2009) in a mathematics teachers sample. Fairly similar but generally weaker
correlations were found concerning the personality trait expressiveness.
Keller-Schneider (2009) identified six beginning teachers’ profiles based
on the Big Five personality traits. Within these profiles, extraversion and
neuroticism were meaningful predictors of coping with occupational stress.
A retrospective survey by Mayr (2007) revealed extraversion, conscious-
ness and partly openness as suitable long-term predictors of teachers’
occupational learning and consequently various pedagogical competencies.
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Urban, Reisinger and Samac (2010) found similar results for a sample of
N = 540 student teachers: the personality traits consciousness, neuroticism
and extraversion as well as shyness, together with divergent thinking were
able to explain 75,5 % of variance of profession-relevant competencies.
In contrast, years of teacher experience do not influence the relationship
between personality measures and quality of teaching significantly (Emme-
rich, Rock & Tarpani, 2006). In summary, there are a number of studies
which reveal significant but rather small or medium-sized effects between
personality scales and (prospective) teachers’ success.

There is no consensus yet about the use and measurement of personal
prerequisites in the context of university admission. Insufficient predic-
tive power and measurement errors keep practitioners from using person-
ality tests as authoritative admissions criteria. Alternatively, Smith and
Pratt (1996) suggest the use of biographical data in admission to teaching.
Prior life experiences are considered empirically and conceptually as strong
predictors of job performance (Cappelli, 1991). It was already shown that
the quantity and quality of student teachers’ previous experiences in peda-
gogical fields interrelate with interests for teacher-specific tasks (Mayr,
1998; Nieskens, 2009). However, in order to use biographical data as admis-
sions criteria, more research is needed (Smith & Pratt, 1996).

After having given evidence for the relevance of cognitive, motivational
and personal factors for teachers’ academic and occupational success, we
describe this study’s operationalization of these variables.

3. Methodology

3.1 Sample

Our sample consists of a complete cohort of pre-service teacher candidates
(N = 238) who applied for the winter term 2011/12 to the TUM School
of Education. Each application which was completed within the applica-
tion deadline (15t July 2011) is considered. N = 149 (62.6 %) females
and N = 89 (37.4 %) males applied for the teacher training programme.
The applicants’ mean age was M = 19.55 (SD = 2.39) years. The TUM
School of Education’s teacher training programme ends with a Bachelor’s
degree (Bachelor of Education) and educates teachers in the following
subject combinations for teaching in grammar school: biology/chemistry
(42.4 %), mathematics/physics (23.9 %), mathematics/sports (15.5 %),
mathematics/chemistry (13.0 %), mathematics/informatics (5.0 %).

146



Motivational, Personal and Cognitive Prerequisites of Pre-service Teacher Candidates

3.2 Operationalization of variables

This study’s approach is a systematic analysis of pre-service teacher candi-
dates’ application documents. Applying at the TUM School of Education
requires the certificate of having passed the Abitur?, a letter of motivation
(free from requirements concerning format or content) and a curriculum
vitae. If existing, applicants can add documents and certificates attesting
special commitment at school, internships, engagement in sports clubs
or other extracurricular activities. The application documents were used
to operationalize the pre-service teachers’ cognitive, motivational and
personal prerequisites. Table 1 gives an overview of the obtained variables.

Dimension Indicator Data source
Cognitive prerequi- HSGPA Certificates of having
sites passed the Abitur

Corresponding subject choice in
upper school and university

Motivational Intrinsic study motives Letters of motivation
prerequisites

Social influences
Extrinsic study motives

Personal prerequi-  Private tutoring Curricula vitae,
sites (pedagogical official documents &
experiences) certificates

Didactical experiences
School-related experiences
Socio-educational experiences

Table 1: Overview of the obtained variables.

Applicants’ certificates of having passed the Abitur give information on
HSGPAs and courses taken in upper school. We used HSGPs as indicators
for the applicants’ cognitive ability. Furthermore, we proved if subject
choices in upper school correspond to one or both of the chosen teaching
subjects. A corresponding subject choice indicates solid previous knowl-
edge.

Although their usage has increased, universities widely vary in their evalu-
ation of letters of motivation (Schmitt et al., 2009). Consequently, we induc-

2 German university entrance qualification.

147



Franziska Frost, Tina Seidel & Manfred Prenzel

tively developed 18 categories to analyse the pre-service teacher candi-
dates’ study and career choice motives. We identified three supergroups:
intrinsic study motives (e.g. interest in working with youth and kids, subject-
related interest), social influences (e.g. parent is teacher, role model teachers)
and extrinsic study motives (e.g. financial reasons, reconciling work and
family life). Individual text passages were coded with the help of the soft-
ware MAXQDA (version 10). 50 % of the letters of motivation were coded
by two raters to ensure interrater reliability. As Cohen’s Kappa K cannot be
interpreted for variables with unsymmetrical marginal distributions (Wirtz
& Caspar, 2002), which applies to all our variables, we used alternative indi-
cators: Percentage agreements were calculated separately for the cases with
at least one coding and cases with no coding in the corresponding category.
Systematic interrater agreement is given if the percentage agreements differ
clearly from the coincidental agreements and if Cohen’s Kappas K is revealed
as significant (ibid). This is given for all of our variables.

We used biographical data (Smith & Pratt, 1996) gained from curricula
vitae as well as from certificates and documents as indicators for the appli-
cants’ previous experience in the pedagogical field. We assume that peda-
gogical experience gives persons the chance to self-check the fit between
their personal abilities and specific demands of the working field and thus
enable adequate occupational choices. We categorized the biographical
data into four different categories to distinguish the type of pedagogical
experience: giving private tutoring lessons to other students, didactical
experiences in school or tuition institutes, school-related experiences (e.g.
special engagement as class representative or internships at school) and
social pedagogic experiences (e.g. training children in sports or leading
youth groups). Information gained from curricula vitae and certificates
were coded into the same categories. As only 28.2 % (N = 67) of the
pre-service teacher candidates included certificates which (partly) prove
their pedagogical experiences, most data were gathered from curricula
vitae.

3.3 Statistical methods

We used descriptive statistics and frequency tables to give an overview of
the pre-service teacher candidates’ prerequisites. Two-step cluster analysis
was used to identify generalizing clusters based on selected variables.
The aim of cluster analysis is to distinguish a set of objects into several
groups by allocating similar objects to the same cluster and allocating
considerably differing objects to different clusters (Brosius, 2011). Two-

148



Motivational, Personal and Cognitive Prerequisites of Pre-service Teacher Candidates

step clustering allows the inclusion of continuous and categorical vari-
ables and automatically determines the optimal number of clusters (Schen-
dera, 2010). Log likelihood was used to measure distances between the
cases. Schwarz’s Bayesian Criterion (BIC) serves as clustering criterion.
All analyses were conducted with the help of the statistical software SPSS
(version 20).

4. Results

In this section descriptive statistics are listed for all variables (sections 4.1 to
4.3). Some of the obtained variables were used for cluster analysis (section
4.4).

4.1 Cognitive prerequisites

The applicants’ HSGPAs varied from 1.0 to 3.6, with 1.0 being the best and
4.0 the worst possible average grade. It was M = 2.11 (SD = .55) in mean.
39.5 % (N = 94) of the sample had “very good” (1.0 — 1.9) HSGPAs, 52.5 %
(N =125) had “good” (2.0 — 2.9) and 8.0 % (N = 19) had “satistying” (3.0
—3.9) HSGPAs. In 60.1 % (N = 143) of the pre-service teacher candidates
at least one of the upper school major subjects corresponds to one of the
teaching subjects3.

4.2 Motivational prerequisites

The word count of the letters of motivation was M = 349 (SD = 218.49)
on average and varied greatly (Min = 43; Max = 1584). One letter of moti-
vation was a blank document and so was excluded from the analyses (N
= 237). Figure 1 gives an overview of the most frequently named study
motives within the three supergroups intrinsic study motives, social influ-
ences and extrinsic study motives. Within the intrinsic study motive, we
differentiated between statements about the applicants’ interests (e.g. “I
am interested in teaching.”) and their self-concepts (e.g. “I am good at
teaching.”) in some variables. Statements about subject-related interests, for
example, were reported by 94.1 % of the sample and didactical interests by
75.9 %.

3 This percentage is mainly caused by the subject mathematics, which is a compulsory subject
in German schools (whether on basic or advanced level) and belongs to most of the TUM
School of Education’s subject combinations.
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Figure 1: Study motives mentioned in the applicants’ letters of motivation.

4.3 Personal prerequisites

Our results show that 41.2 % (N = 97) of the pre-service teacher candidates
had given private tutoring lessons to other students (cf. figure 2). Further-
more, 28.2 % (N = 66) had tutoring and other didactical pre-experiences in
school or tuition institutes. Internships and special engagement in schools
were reported by 25.6 % (N = 60) of our applicants. Socio-educational
experiences, mainly training children in sports and youth work, applies to
50.0 % (N = 118). In sum, 82.4 % (N = 196) of our sample reported having
had pedagogical experiences, among these 64.8 % (N = 127) females and
35.2 % (N = 69) males. Chi-square did not reveal a significant difference
between both groups’ pedagogical experiences (x2(1)=2.23, p>0.05). Thus,
17.6 % (N = 42) reported not having had any pedagogical experiences yet.
Non-pedagogic experiences (e.g. vocational training) were not considered
for further analyses.
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Figure 2: Pedagogical experiences according to the applicants’ CVs and certificates.

4.4 Cluster analysis

Two-step cluster analysis was conducted with a reduced selection of vari-
ables. In order to further reduce complexity and thus increase the prob-
ability for revealing clusters, variables were partly summarized (cf. table
2). List-wise case exclusion reduced the sample to N = 237 subjects in the
cluster analysis. The optimal number of clusters is determined by the lowest
BIC value (537.90) and the highest ratio of distance measure (1.77). Five
clusters were revealed (cf. table 3). Figure 3 gives a graphical overview on
the cluster distribution.
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Dimension Indicator Scale level
Cognitive HSGPA Continuous
prerequisites (z-transformed)
Motivational Working with youth Combined: Binary
prerequisites (interest) pedagogical &
didactical
interest
Subject-related interest Binary
Personal Private tutoring Combined: Binary
prerequisites Didactical experiences  pedagogical
(pedagogical School-related experi- experiences
experiences) ences
Socio-educational
experiences

Table 2: Overview of the variables used for two-step cluster analysis.

Cluster 1 is the largest group and includes 45.6 % (N = 108) of the sample;
among these 43.2 % (N = 64) females. Subjects of cluster 1 have favourable
prerequisites in all dimensions. They have the best HSGPAs in mean (M =
2.03, SD =.56) and their subjects in upper school and university correspond
to each other. Furthermore, all members of cluster 1 show excellent moti-
vational orientations and have experience in pedagogical fields. The vari-
ables corresponding to subject choice, pedagogical experiences, pedagogical
& didactical interest and subject-related interest are — in descending order
— significant in differentiating this cluster from the other clusters.

The smallest cluster with 5.9 % (N = 14) of our sample is cluster 2. It
includes N =8 (57.1 %) females. HSGPAs are M = 2.16 (SD = .46) in mean
and 50.0 % have corresponding subjects. Almost all members of this cluster
reported pedagogical or didactical study motives, but nobody reported
subject-related interest in the letters of motivation. The majority (78.6 %)
had pedagogical experience. Concerning cluster 2, only the variable subject-
related interest is significant for group differentiation.
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Cluster 3 includes 13.5 % (N = 32) of the sample with 62.5 % (N = 20)
females. HSGPAs are M = 2.14 (SD = .60) in mean and 40.6 % have
corresponding subjects. Nobody reported pedagogical or didactical study
motives; but all of them had subject-related interests. N = 19 (59.4 %)
members of this cluster have experiences in pedagogical fields. Variables
which were significant for differentiation are pedagogical & didactical
interest and pedagogical experiences.

10.5 % (NN = 25) were allocated to cluster 4; among these 56.0 % females.
These cluster members’ HSGPAs are M = 2.18 (SD = .53) in mean and
60.0 % have corresponding subjects. All cluster members reported peda-
gogical and subject-related interests in their letters of motivation. Nobody
had pedagogical experience, which is the only significant variable in diffe-
rentiating cluster 4.

The fifth cluster includes 24.5 % (N = 58) of the sample and is strongly
dominated by females (72.4 %; N = 42). HSGPAs are M = 2.20 (SD
= .55) in mean. Nobody in this cluster has corresponding subjects but
all members have pedagogical or didactical study motives, subject-related
interests and experiences in pedagogical fields. Differentiating variables are
corresponding subjects, pedagogical experiences and pedagogical & didac-
tical interest.

HSGPAs do not significantly contribute to the group differentiations. This
is confirmed by analysis of variance (ANOVA), which did not reveal signi-
ficant differences between the individual clusters’s HSGPAs (F(4) = 1.03, p
> .05). Further, the applicants’ gender does not differ significantly between
the clusters (x2(4) = 3.54, p > .05).
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Clusters
Total 1 2 3 4 5
N=237 N=108 N=14 N=32 N=25 N=158
(100%) (45.6 %) (5.9 %) (13.5%) (10.5%) (24.5 %)
HSGPA M=211 M=203 M=216 M=214 M=2.18 M=2.20
(SD= (SD= (SD= (SD= (SD = (SD =
.55) .56) .46) .60) .53) .55)
Corre- N=143 108 7 13 15 0
sponding (60.3%) (100 %) (50.0 %) (40.6 %) (60.0 %) (0.0 %)
subject choice
Pedagogical/ N=204 108 13 0 25 58
didactical (86.1 %) (100 %) (92.9 %) (0.0 %) (100 %) (100 %)
interest
Subject- N=223 108 0 32 25 58
related (94.1 %) (100 %) (0.0 %) (100 %) (100 %) (100 %)
interest
Pedagogical N=19 108 11 19 0 58
experiences (82.7%) (100 %) (78.6%) (59.4%) (0.0 %) (100 %)

Table 3: Five cluster solution (method: two-step cluster analysis). N = 1 missing (list-

wise). Inaccuracies emerged due to rounding.
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Figure 3: Overview of the cluster distribution with key characteristics.

5. Discussion

In this study, we investigated the cognitive, motivational and personal
prerequisites of a complete cohort of pre-service teacher candidates. We
analysed certificates of having passed the Abitur, letters of motivation,
curricula vitae and certificates to obtain information on our applicants’
prerequisites. Our aim was to evaluate the information gained from the
application documents and to identify clusters based on the prerequisites
of the pre-service teacher candidates.

Descriptive results show that most pre-service teacher candidates of our
sample have high cognitive prerequisites which are favourable for academic
achievements (cf. Robbins et al., 2004; Trapmann, 2008). Thus, we do not
assume a negative selection (Rothland, 2011). Comparative studies reve-
aled good prerequisites for grammar school student teachers, too; often in
comparison to students of other types of school or other study subjects (e.g.
Giesen & Gold, 1994). More than 60 % of the pre-service teacher candidates
chose their teaching subjects already in upper school; therefore we assume a
solid subject-related previous knowledge. As mathematics is an obligatory
subject in some German states and belongs to most of the subject combina-
tions at the TUM School of Education, we cannot conclude early subject-
related interest by implication.
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Content analyses of the applicants’ letters of motivation revealed that
the applicants give a variety of reasons for their study choice. This might
be induced by the open format. Our results replicate earlier research which
revealed that teacher training aspirants have a mainly intrinsic, pedagogic
and subject-oriented study motivation (e.g. Pohlmann & Moller, 2010).
These are good preconditions for adequate study durations, low dropout
rates, high academic achievements and later job satisfaction (cf. Blomeke,
2009; Credé & Kuncel, 2008). However, we have to assume that the
measured study motives are biased due to social desirability.

The pre-service teacher candidates’ curricula vitae and certificates provide
a wealth of information on the applicants’ activities in and outside school.
Many applicants showed an impressive engagement in pedagogical fields
before study entry, especially in the social educational field and in private
tutoring. This shows early interest in pedagogical work, which is typical for
teacher aspirants (cf. Nieskens, 2009). However, as only about one third gave
evidence of their previous experience, most data is self-reported.

Cluster analyses revealed five distinct groups of pre-service teacher candi-
dates. Almost half of our sample (45.6 %, cluster 1) showed excellent
prerequisites in all dimensions. A further 24.5 % (cluster 5) differ only in
marginal worse HSGPAs and non-corresponding subject choices. However,
as subject-related study motives were reported, the non-corresponding
subject choices do rather reflect a deficit in previous knowledge instead of
motivational aspects. In conclusion, 65 % of the candidates show advanta-
geous prerequisites.

In contrast, more than 13 % (cluster 3) of our sample did not report
didactical or pedagogical study motives in their letters of motivation, which
is striking. Surprisingly, almost 60 % of these persons reported having had
pedagogical experience. Possibly, members of this group reported their
experiences instead of their study motives — which would reflect a rather
linguistic issue. However, the prerequisites of the remaining 40 % of cluster
3 who had neither pedagogical experience nor showed pedagogical interest,
are seen as very unfavourable for the teacher profession. Further investi-
gations are necessary to reveal if this group of persons actually enrolled
into the study programme. Although having excellent cognitive and moti-
vational prerequisites, 10.5 % of our applicants (cluster 4) did not have
any pedagogical experience and so might have unrealistic expectations
regarding pedagogical work and their pedagogical skills. Some candidates
(8 %, cluster 2) did not report interest in the corresponding teaching
subjects. Instead, almost all members of this group (92.9 %) showed peda-
gogical interest. With regard to the demanding study programme at the
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TUM and the future task of inspiring children and youth in knowledge
content, we consider subject interest as important. Therefore, these persons’
prerequisites are seen as rather unfavourable.

In sum, aspirants for the teacher training programme at the TUM School
of Education are a very heterogeneous group. It was possible to identify
distinct groups on the basis of the gained variables. The cognitive, motiva-
tional and personal prerequisites of the majority of candidates were excel-
lent, but there were sub-groups with rather unfavourable subject-related or
pedagogical prerequisites. Analysing the application documents of pre-ser-
vice teacher candidates revealed a promising approach to gathering mean-
ingful information.

Except for HSGPAs, all variables were revealed as significant for group
differentiation. This could reflect a methodological issue, as the effects of
continuous variables can be underestimated in two-step cluster analyses.
Our study results are limited by data losses due to the variables’ binary
format. Further research is needed to reveal if our sample is representative
for other cohorts and teacher training programmes at other universities.

6. Conclusion

As the pre-service teacher candidates’ entry requirements revealed very
heterogeneous and almost one third of our sample showed unfavourable
prerequisites in the motivational or pedagogical area, we consider aptitude
testing before study entry as crucial. Letters of motivation and curricula
vitae revealed as useful information sources and helpful complements to
cognitive criteria. The consideration of information gained from applica-
tion documents broadens the spectrum of criteria in university admissions
procedures which is crucial to teacher education. Assessments of pre-ser-
vice teachers’ cognitive, motivational and personal prerequisites could be
used as a basis for conversation in selective interviews, for example, and/or
as a starting point of a continuous consulting process aiming at the devel-
opment of teacher relevant attitudes and competencies.

However, letters of motivation and curricula vitae should be used as
supportive information sources rather than single decisive criteria in selec-
tive decisions. Further long-term research is needed in order to reveal the
predictive validity of the obtained criteria with respect to academic and
occupational success. As a final remark, it is important to add that admis-
sions criteria can optimize the input, but the output also depends on many
further conditions (Rindermann & Oubaid, 1999).
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