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In this paper, we examined whether it is possible to predict German teacher students’ study specialization (i.e., type of school) from data on their personality (in terms of the Big Five) and vocational interests (in terms of the RIASEC model) using multinomial logistic regression. Gender and intelligence were included as control variables. Two studies are reported. The first study (N = 1,145 teacher students) took place at a German university, while Study 2 used data from the German National Education Panel Study (NEPS; data from N = 944 teacher students). In both studies, it was found that the model fit increased significantly after adding personality and vocational interests as predictors (compared with a baseline model containing only gender and intelligence as predictors). Findings show that the model of vocational interests and the Big Five personality model can be used to differentiate between teacher students with different specializations. In the long run, results like these could be used in the field of counseling to help clients who are determined to become a teacher but unsure about which specialization might be most appropriate for them.
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1 Introduction

Choosing a career when graduating from high school is one of the most important decisions a person will ever have to make (Porter and Umbach, 2006). For many high school graduates, their career choice will require them to choose a program of study at a university or college. This decision has strong implications for career paths; dissatisfaction and detrimental effects on well-being (even burnout) might result from choosing a college (Gilbreath et al., 2011) or a career path (Tong et al., 2015) that does not fit one’s individual needs. Finding the right study program for their clients is an important task for high school counselors (Cimsir, 2019; University of Massachusetts Global, 2021). However, in order to give sound advice, counselors need reliable information on how to use individual interests and other individual characteristics when giving advice. For example, Moakler and Kim (2014) investigated individual characteristics that made choosing a study program from the fields of science, technology, engineering, or mathematics (STEM) more likely. The authors argued that their findings could help counselors find the right study program for their clients and bring more talented people into STEM fields.

Reasons to pursue a career in teaching have been examined thoroughly. While earlier research (e.g., Schutz et al., 2001) relied on qualitative data, later studies often used standardized questionnaires, especially the FIT-Choice instrument (Watt and Richardson, 2007) which is based on the expectancy-value approach (cf. Wigfield and Eccles, 2000). Using that instrument in an international comparison study, Watt et al. (2012) examined the reasons to become a teacher in a sample of teacher students from the US, Australia, Germany, and Norway. For example, in all countries, perceived teaching abilities and the intrinsic value of that career were among the most highly rated motivations. Personal utilitarian motivations (e.g., job security or time for family) were rated as less important. Results from these and related studies can be used by counselors to determine whether a career in teaching is a good choice for their clients. However, after choosing a career in teaching in general, individuals typically have to decide which type of school they want to teach in. Results on differences among teachers or teacher students are quite rare. Retelsdorf and Möller (2012) examined differences among teacher students intending to teach at different types of school in Germany using a questionnaire similar to the FIT-Choice. For example, they found that students intending to teach at primary schools indicated more pedagogical motives (e.g., working with children) than those intending to teach at secondary schools. Regarding subject-related interests as a motive (interest in the chosen school subjects), the result pattern pointed in the opposite direction with students intending to teach at secondary schools scoring higher. Weiß et al. (2009) also compared students intending to teach at different types of (German) schools using a self-developed questionnaire.

A different line of research deals with individual characteristics (in particular personality and vocational interests). Several studies investigated individual characteristics of teacher students and students not intending to become a teacher (e.g., Neugebauer, 2013; Savage et al., 2021). Findings on differences in individual characteristics among teacher students by the type of school are rare. In one of the few studies on this issue, Klusmann et al. (2009) examined differences in personality and vocational interests between German teacher students intending to teach at different types of schools. Substantial differences were found on the Openness and Agreeableness dimensions of personality as well as the Social and Investigative dimensions of vocational interests; however, several types of schools were grouped together in the comparisons. More research was done on differences in personality (Hartmann and Ertl, 2021) and vocational interests (Kaub et al., 2014; Hartmann et al., 2022) between teacher students intending to teach different subjects. Nonetheless, the question whether a career decision (i.e., decision for a specific type of school or school subject) could be predicted (i.e., explained) by differences in individual characteristics has only been examined by Klusmann et al. (2009).

The aim of the present studies was to examine individual differences in vocational interests and personality between German teacher students intending to teach at different types of school. We hope that this reduces the scarcity of research on this issue and provides better insights into the decision on the type of school made by teacher students. We also examined whether individual differences in vocational interests and personality could be used to predict the type of school that teacher students aim to teach in. These results might later be used to help counselors to find the right type of school for their clients.

Two studies are reported. In Study 1, data from our institution is used; Study 2 draws on data from the German National Educational Panel Study (NEPS; FDZ-LIfBi, 2023). Other studies have already demonstrated that students’ study program can be predicted by vocational interests and personality (e.g., Larson et al., 2010; Pinxten et al., 2015), but these studies did not include teacher students with the exception of the study by Klusmann et al. (2009). So, our aim was to examine whether this approach of predicting can be applied to teacher students using a wide range of types of schools as dependent variable.


1.1 Model of vocational interests

According to John Holland’s model of the structure of interests, individuals’ vocational interests can be described with six distinct dimensions (Holland, 1966; Darcy and Tracey, 2007). Each dimension entails preferences for specific work environments and tasks and can be characterized and operationalized by a set of activities. Despite the availability of competing models (see, e.g., Nagy et al., 2010), Holland’s model is the most widely used of the models representing the structure of vocational interests (Ertl et al., 2022). One reason for this popularity is the assumption that environments can also be described using these six dimensions (Darcy and Tracey, 2007). Holland further proposed that interests guide individuals’ acquisition of skills in such a way that they learn the abilities that make it easier for them to execute activities that are in line with their interests (Darcy and Tracey, 2007). Holland (1966) described the six interest dimensions as follows (see Kaub et al., 2016 for a more detailed description): Realistic interests typically involve activities that require the ordered or systematic manipulation of objects or tools. Individuals with high Realistic interests typically possess manual or technical competencies and might work as craftspeople or engineers. Individuals with high Investigative interests prefer activities that require the observation and investigation of things. They often possess mathematical or scientific competencies and might work as scientists. Individuals with strong Artistic interests, by contrast, are attracted by activities that can be executed in an ambiguous or unsystematic way and might possess competencies in the fields of language or writing. Social interests lead individuals to work in an environment that requires interactions with other people. These individuals often possess competencies that support human relationships (e.g., in the field of education) and might work as a teacher. Individuals with strong Enterprising interests have a preference for activities that entail leadership or persuasion. They typically possess interpersonal and persuasive competencies and might work as a manager or run their own business. Individuals with pronounced Conventional interests are mainly interested in activities that require the ordered and systematic processing of data (e.g., documentation). These individuals typically have high administrative competencies and might choose clerical or administrative work.

Based on the first letter of each dimension (Realistic, Investigative, Artistic, Social, Enterprising, and Conventional), this model is often called the RIASEC model. Due to the fact that environments can be described using the same six dimensions (Darcy and Tracey, 2007), this model can be applied in counseling contexts. In that case, individual and occupational interest profiles have to be compared to determine fit [for an overview of older comparison indices, see Brown and Gore (1994)]. Kroustalis et al., 2010 describe a later developed index. Nagy et al. (2010) could confirm the factorial validity of the RIASEC model using confirmatory factor analysis methodology.



1.2 Vocational interests among teacher students

In the following, we discuss research on teacher students’ vocational interests. Vocational interests of teacher students have mainly been investigated in the German context so far. Therefore, we briefly explain the German system of teacher education. For the academic part of teacher education in Germany, teacher students enroll in a teacher training program at university and select their specialization in terms of the type of school they want to teach in as well as (typically) two school subjects they intend to teach later. Typically, the candidates can choose one of five types of schools: primary schools (Grades 1 to 4 in Germany; Grade 1 is the first year of mandatory schooling), special schools (schools for students who have special educational needs, e.g., due to learning difficulties), “Hauptschule”/“Realschule” (Grades 5 to 10; in the following, the term K-10 is used as an abbreviation), “Gymnasium” (Grades 5 to 13; in the following: K-13), or vocational schools (students who choose vocational training have to attend this school in addition to getting trained on the job). The teacher education program entails courses that prepare teacher students to teach the two selected school subjects as well as general educational content courses that prepare them to work as a teacher. Teacher students in Germany study for around 5 years before starting a paid traineeship (“Referendariat”) of typically 18 months (duration differs by federal state; range: 12 to 24 months) to obtain the required certification. A state certification is awarded after successful completion of the study program (in some federal states, students also earn a Bachelor’s and a Master’s degree during their studies).

The model of vocational interests proposed by Holland (1966) can be understood in terms of the person-environment fit approach which has already been applied to student populations (e.g., Etzel and Nagy, 2016). The premise is that performance and well-being depend on the fit (congruence) between individual interests and the environment (e.g., Brown and Gore, 1994). Therefore, it is assumed that individuals choose study programs and career paths that fit their individual characteristics (i.e., vocational interests) or withdraw (i.e., change their study program) if they do not see fit. The occupation as a teacher differs by the type of school; for example, primary school teachers are expected to teach a multitude of subjects in one or two classes while teachers in secondary schools (K-10 and K-13 school) are specialized in specific subjects (Blömeke, 2006). These differing requirements are mirrored in the teacher training programs at university. For example, study programs for future secondary school teachers typically focus on two subjects in Germany while study programs for primary school teachers offer broader content. These differences in the characteristics of study programs (and later work environments) should attract individuals with different characteristics. Klusmann et al. (2009) reported differences in vocational interests between German teacher students striving to teach at different types of schools; however, students intending to teach at primary schools, special schools, and K-10 schools were treated as one group and compared with those intending to teach at K-13 schools. The authors found that future K-13 teachers showed higher Investigative interests, but lower Social interests than the other group. Roloff Henoch et al. (2015) and Hartmann et al. (2022) also examined vocational interests among German teacher students, but focused on differences between teacher students who would later teach a STEM subject and students enrolled in study programs preparing for other school subjects. In the latter study, it was found that future STEM teachers had higher Realistic and Investigative and lower Artistic interests than teacher students intending to teach non-STEM subjects at school. Relationships between the combination of school subjects chosen and the vocational interest dimensions among German teacher students were examined by Kaub et al. (2012). They found significant main effects on four of the six vocational interest dimensions. For example, students intending to teach two STEM subjects scored significantly higher on the Investigative dimension than the other groups of teacher students. However, the authors did not examine whether vocational interests differed as a function of the type of school the students intended to teach at later, and their sample did not include future primary or special school teachers. Similar results were reported in later publications by the same research group (Kaub et al., 2014, 2016). Regarding research on teacher students’ vocational interests, it can be summarized that differences in vocational interests between teacher students intending to teach at different types of schools or striving to teach different (combinations of) school subjects have been found. However, research examining differences in vocational interests across teacher students intending to teach at different types of schools is quite rare.



1.3 Personality among (teacher) students

Another important way to capture individual differences is through personality. Regarding the description of individual differences in personality, consensus has grown in recent decades that most important individual differences can be described in terms of the Big Five: Extraversion, Agreeableness, Conscientiousness, Neuroticism, and Openness (Soto and John, 2017).

Personality has often been understood as predictor of performance in educational settings; especially the Conscientiousness dimension has been found to be a predictor of performance (O’Connor and Paunonen, 2007). However, personality has not that often been examined in terms of person-environment fit (e.g., Etzel and Nagy, 2016). Applying that approach to career choice, it is assumed that individuals choose study programs which are in line with their personality or withdraw from study programs as soon as they realize that it does not fit their personality (cf. Vedel, 2016). Therefore, it can be assumed that differences in personality can be found between individuals enrolled in different study programs. In a systematic review, Vedel (2016) summarized 12 studies that examined differences on the Big Five dimensions between students enrolled in different study programs. Most studies included reported such differences. Vedel (2016) argues that these findings could be used in guiding students to find the study program that fits their personality best. As described above, German teacher training programs differ by the type of school to mirror differences in the later work environments. So, individuals with different personality characteristics should be attracted by the different teacher training programs. Differences in personality among German teacher students can therefore be expected and were examined by Klusmann et al. (2009); the authors reported that students intending to teach at primary schools, special schools, or K-10 schools scored lower on Openness and higher on Agreeableness than students intending to teach at K-13 schools. Hartmann and Ertl (2021) examined differences on the Big Five dimensions among German teacher students striving to teach different subjects. The most notable differences were reported for the Openness dimension where one finding was that teacher students intending to teach German had higher scores than those intending to teach mathematics.



1.4 Predicting the study program from personality and interests

Research has shown that the Big Five and the RIASEC dimensions share a substantial amount of variance. However, the amount of unshared variance is large enough to warrant the simultaneous use of both constructs (de Fruyt and Mervielde, 1996). Individual differences in characteristics between tertiary education students from different study programs can be used to predict an individual’s study program. The study program then becomes the dependent variable. To our knowledge, there are only a few studies that have chosen that approach. The first study to systematically examine this issue was conducted by de Fruyt and Mervielde (1996) using a sample of Belgian university graduates. Students were grouped by their study program, resulting in a total of 21 groups. Predictor variables were personality in terms of the Big Five and vocational interest scores. Discriminant function analysis was used to determine whether participants’ study program could be predicted from their vocational interests and personality. The instruments used allowed for the calculation of scores for broad domains as well as smaller facets of personality and vocational interests. A combination of the 30 personality facets and the 18 vocational interest scales was most effective (nearly 51% of participants were classified correctly). When the broader domains for personality and vocational interests were used (these predictors are equivalent to the predictor variables used in the present research), nearly 29% of the participants could be classified correctly. Given that the likelihood of correct classification by chance was around 5%, this means that the combination of predictors proved useful.

In a similar study, Larson et al. (2010) examined whether U.S. undergraduate students’ family of majors could be predicted from personality, vocational interests, and self-efficacy regarding occupational activities that could be mapped onto the six dimensions of Holland’s model. The Multidimensional Personality Questionnaire (for a description, see, e.g., Patrick and Kramer, 2017) was used to assess personality. The affiliation with one of nine families of majors was the dependent variable in a set of discriminant function analyses; gender was entered as a control (predictor) variable. A combination of gender, personality, vocational interests, and self-efficacy led to the correct classification of 53% of the participants (exceeding the likelihood of correct classification by chance, which was 11%). By successively adding predictor variables, the authors showed that including vocational interests and self-efficacy significantly improved the prediction over a model containing gender and personality as the only predictors.

In a study with students from German institutions, Päßler and Hell (2012) examined whether the field of study (study programs were assigned to one of four clusters by the authors) could be predicted from vocational interests and ability scores (scores on verbal, numerical, and spatial ability were available). Using vocational interests alone, the prediction of the field of study was correct in 61% of the cases while the likelihood of correct classification by chance was only 25%. When vocational interests and ability measures were used together, nearly 64% of the cases could be classified correctly.

Using multinomial logistic regression, a recent study of Belgian university students (Pinxten et al., 2015) examined whether students’ field of study (study programs were grouped into eight clusters by the authors) could be predicted from a range of variables including not only vocational interests, but also school subject uptake in high school as well as knowledge of mathematics and Dutch. The authors found that the prediction of field of study could be improved by adding vocational interests as predictor variables. However, the instrument used to assess vocational interests did not rely on the RIASEC model, so the results can be compared to the results of other studies only to a limited extent. Nonetheless, they confirm the important role of vocational interests in the selection of a study program.

One of the analyses conducted by Klusmann et al. (2009) entailed the prediction of study program among German students using multinomial logistic regression. Students were assigned to one of four groups: (1) teacher students intending to teach at primary schools, K-10 schools or special schools, (2) teacher students intending to teach at K-13 schools, (3) non-teaching students at universities and (4) non-teaching students at universities of applied sciences (German “Fachhochschulen”) or vocational colleges (German “Berufsakademie”). Aside from vocational interests and personality, the final grade from K-13 school, intelligence, performance test scores in mathematics and English, the socio-economic status and gender were included as predictors. The coefficients of five vocational interest dimensions reached significance for at least two comparisons.



1.5 Aim of the present research

The aim of the present research was to examine whether vocational interests and Big Five personality dimensions predict teacher students’ specialization in terms of the type of school.1 Furthermore, we included gender and intelligence as control variables. There is research evidence suggesting that the intelligence scores of teacher students differ by the type of school they intend to teach in Klusmann et al. (2009) and by the combination of school subjects (Kaub et al., 2012). Furthermore, in a sample of students (including teacher students), Roloff Henoch et al. (2015) found that students studying at least one STEM subject had significantly higher cognitive abilities than students enrolled in other study programs. Additionally, the gender ratio among German teacher students differs by the type of school (Statistisches Bundesamt, 2021) and by the school subjects (Roloff Henoch et al., 2015).

Two studies are reported. In study 1, data from our institution is used; Study 2 draws on data from the German National Educational Panel Study (NEPS; Blossfeld and Roßbach, 2019). To make sure that our findings from Study 1 are relevant in the context of counseling, we included only data from students with scores that were above the midpoint on the satisfaction with course contents scale. A similar case selection criterion was applied by Päßler and Hell (2012).2 Nonetheless, satisfaction with course content does not necessarily lead to successful completion of the study program. Furthermore, data was collected at a single institution. Study 2 can tackle these limitations as data used for Study 2 was collected at several institutions and data is longitudinal. So, it was possible to include only data from those students who completed their studies successfully without changing the intended type of school. The analytical approach will be the same in both studies. Using multinomial logistic regression, we computed three models to investigate unique effects (incremental contributions of specific predictors beyond the effects of the other predictors): The first model contained only gender and intelligence as predictors. The second model additionally contained personality variables, and the third model additionally contained vocational interest variables.

The hypotheses apply to both studies. Hypothesis 1 stated that the rate of correct classification would increase with each group of predictors (i.e., personality and vocational interest variables) additionally included. As vocational interests were the focus of this research, these variables were added last to examine their incremental effects. As in previous studies (e.g., Pinxten et al., 2015), interactions among the predictor variables were not included as there was no theoretical foundation for including them. Hypotheses 2a, 2b, 3a, and 3b referred to the personality variables (i.e., the dimensions of the personality model). Based on the findings by Klusmann et al. (2009), we expected the personality dimensions Openness (Hypothesis 2a) and Agreeableness (Hypothesis 2b) to be important predictors of the type of school in the multinomial logistic regression analysis (a variable is considered to be an important predictor in this context if it’s coefficients reach significance for two or more comparisons). Additionally, we expected future K-13 school teachers to score higher on Openness (Hypothesis 3a) and lower on Agreeableness (Hypothesis 3b) than students intending to teach at other types of schools. Hypotheses 4a, 4b, 5a and 5b referred to the vocational interest variables. Also based on Klusmann et al. (2009), we expected the Investigative (Hypothesis 4a) and Social (Hypothesis 4b) dimensions to be important predictors of the type of school. Additionally, we expected future K-13 school teachers to score higher on the Investigative (Hypothesis 5a) and lower on the Social dimension (Hypothesis 5b) than students intending to teach at other types of schools. The study by Klusmann et al. (2009) did not include students intending to teach at vocational schools, so our hypotheses do not apply to this group.




2 Study 1

Study 1 took place at a German university. The aim was to examine whether the hypotheses could be confirmed before they would be applied to a sample from multiple institutions.


2.1 Methods


2.1.1 Participants and procedure

Data were collected using paper-and-pencil questionnaires during the 2018–2019 winter term at a German university. Participants of courses for teacher students were asked to complete the questionnaire voluntarily during their regular course time; no compensation was offered. Among other measures, we collected data on personality, vocational interests, intelligence, satisfaction with course contents, and some demographic information. Overall, N = 1,789 students completed questionnaires. However, n = 228 participants indicated that they did not intend to become a teacher (these courses are also open to students from a wide range of study programs), so data from these cases were excluded from further analyses. Further data from n = 16 cases had to be discarded as they were not decided yet regarding their future type of school or the information given regarding the school subjects selected was implausible (e.g., the two subjects were identical). Data from n = 5 participants who had indicated their gender to be diverse were also excluded because this group size was too small for analysis. Further data from n = 12 participants were excluded because these participants had given wrong answers on more than 15 (out of 64) items on an intelligence screening instrument (which can be regarded as careless responding). Next, data from n = 202 participants with missing data regarding their satisfaction with course content, gender or the type of school they intend to teach in were removed. In the last step of data screening, data from participants whose satisfaction with course contents score was below the midpoint of the scale (5.5 as the scale ranged from 1 to 10) were excluded from the analysis, reducing the sample size by a further n = 160 participants. Missing data on personality, vocational interest and intelligence variables3 was handled using multiple imputation (see the data analysis section for details). As the multiple imputation procedure chosen required that at least one item of each scale relevant in the analyses was not missing, data from n = 16 participants had to be discarded in this step. After multiple imputation, n = 5 cases were identified as multivariate outliers and hence removed from all further analyses (see the data analysis section for details). Hence, the available sample consisted of N = 1,145 participants.4 The majority (74%) of the final sample was female; the average age was M = 21.47 years (SD = 2.87; Range: 16–38, information was missing from 8 participants). Out of these, 83% were enrolled in a Bachelor’s program, and the remaining 17% were enrolled in a Master’s program. Most students intended to teach at a primary school (44%)5 or a K-13 school (German Gymnasium; 27%). Around 18% intended to teach at a special school (German Förderschule), approximately 9% at a K-10 school (German Hauptschule/Realschule), and around 2% at a vocational school (German Berufsbildende Schule). The vast majority of students were in their first year (around 59%), around 15% were in their second year, and around 7% were in their third year. Around 10% were in their fourth year (Master level students were asked to include the number of years they had studied to obtain their Bachelor’s degree), and around 5% were in their fifth year. The remaining students were in their sixth year or had already studied for more than 6 years (the standard period of study to obtain a Bachelor’s and a Master’s degree is 5 years at this university).



2.1.2 Instruments


2.1.2.1 Vocational interests

To assess vocational interests, we used a 48-item instrument that was developed for research purposes (Astrid Schütz, personal communication, October 02, 2018). Its advantages are that it can be used without license fees, and it is somewhat shorter than established German instruments, such as the 60-item AIST-3 (“Allgemeiner Interessen-Struktur-Test” [General Interest-Structure-Test]; Bergmann and Eder, 2019). Each item on the instrument described a work activity6 (sample item for the Social dimension: “to manage other people’s affairs,” translation by the authors), and participants were asked to indicate how much they would be interested in that activity on a 5-point Likert scale (1 = not at all to 5 = very interested). The instrument included eight items for each of the six RIASEC scales; for each scale, the mean of the corresponding items was computed and used as an individual’s interest score. An unpublished previous study (N = 149) showed that the internal consistency (Cronbach’s α) of the six RIASEC scales ranged from α = 0.81 to α = 0.95. Correlations between the scales from this instrument and the AIST-3 scales (Bergmann and Eder, 2019) were computed as part of this previous study; the correlations between the corresponding scales (convergent correlations) ranged from 0.77 to 0.92 (all correlations were significant after the alpha-level adjustment). Internal consistencies were acceptable in the present Study 1 as well: McDonald’s Omega ranged from ω = 0.79 to ω = 0.88.



2.1.2.2 Personality

The German short version of the Big Five Inventory (Rammstedt and John, 2005) was used to assess personality. This instrument measures five broad domains of personality with 21 items (k = 4 items for each domain except for Openness with k = 5). Each item consisted of a statement (e.g., “I get nervous easily” for the Neuroticism dimension, translation by the authors) and had to be answered on a 5-point rating scale. Results regarding internal consistency (Cronbach’s alpha) reported by the authors (i.e., α between 0.59 and 0.86) can be considered acceptable as this is a short version, and the reliability is usually negatively affected by the length of the scale (Niemi et al., 1986). They also reported part-whole correlations between the scales from the short version and the corresponding scales from the long version of the instrument (k = 45) that ranged from r = 0.85 to r = 0.95, supporting the validity of the instrument. In the present Study 1, McDonald’s Omega ranged from ω = 0.66 to ω = 0.84. As in the publication by Rammstedt and John (2005), the Agreeableness scale showed the lowest internal consistency.



2.1.2.3 Intelligence

To assess intelligence efficiently, the mini-q instrument (Baudson and Preckel, 2016) was used. The instrument consists of 64 items. Each item consists of a figure and an accompanying statement. Each figure shows three geometric forms (a circle, a triangle and a square) with the triangle being in between the two other objects. In each figure, the triangle is closer to one of the two other objects and the participants are told that two objects being closer to each other is an indication of mutual liking or preference. The accompanying statement (e.g., “the triangle prefers the circle,” translation by the authors) describes a possible relationship between the objects and participants are asked to indicate whether the statement matches the figure (i.e., whether it is true). Following the instructions by Baudson and Preckel (2016), participants were given 3 min to complete as many items as possible; the number of correctly answered items was used as the intelligence score in further analyses (see Baudson and Preckel, 2016 for sample items). Regarding convergent validity, the authors reported correlations with the CFT 20-R (Weiß, 2008) of 0.51 (0.60 when corrected for attenuation) and with a newly developed short instrument based on the established German language instrument I-S-T 2000 R (Amthauer et al., 2001) of 0.67 (0.74 when corrected for attenuation).



2.1.2.4 Satisfaction with course content

To examine satisfaction with course content, the respective subscale (k = 3) of the instrument developed by Spies et al. (1996) was used. Participants were asked to indicate how well each item (sample item: “Overall, I am satisfied with my current course of study,” translation by the authors) applied to them on a 10-point rating scale. In the sample of the present Study 1, McDonald’s ω was 0.79. For participants who had omitted any of the three items, no mean score was computed.



2.1.2.5 Demographic information

Participants were also asked to provide some demographic information. Data on gender and selected type of school (primary school, special school, K-13 school, K-10 school, and vocational school) were used in the analyses.




2.1.3 Data analysis

All computations were conducted using the R statistical environment (R Core Team, 2023). Missing data were handled by multiple imputation (see, e.g., Enders, 2010) using the R-package mice (van Buuren and Groothuis-Oudshoorn, 2011). As only a small percentage of the data was missing (less than 2%), we decided to use five imputations (i.e., five datasets were created). So, we did not follow the recommendation by van Buuren (2018) to set the number of imputations to the percentage of missing data; however, we did not want to use only two imputations. To preserve the relationships between item variables and scale variables (scale variables typically represent the mean of the corresponding item variables), we followed the three-step-imputation approach described by Enders (2010, pp. 271–272). First, before the imputation phase, temporary scale (mean) scores were computed by averaging the relevant item scores available. As the mice package only accepts complete predictor variables in the imputation process, data from participants who did not answer any item of a certain scale had to be discarded. Second, during the imputation phase, these temporary scale scores were used to impute missing data on item variables and the intelligence test score, creating multiple datasets. In the third step, those temporary scale scores were deleted from each imputed dataset and the final scale scores were computed based on the corresponding item variables in each imputed dataset. All imputed variables (the item variables measuring vocational interests and personality as well as the intelligence test score variable) were metric; predictive mean matching was used as imputation method (see van Buuren, 2018). Only variables without any missing values were used as predictors for the imputation phase (these were type of school, gender, the three satisfaction with course content item variables and the temporary scale scores of the vocational interests and personality instruments).

Next, data were screened for multivariate outliers for each dataset separately. As described by Tabachnick and Fidell (2014, p. 108), the Mahalanobis distance was computed for the set of variables including all predictor variables (interval scale variables were z-standardized for data screening). Mahalanobis distances follow a chi-square distribution with degrees of freedom equal to the number of variables (13 in our case); cases significant at the p < 0.001 level can be considered outliers (Tabachnick and Fidell, 2014, p. 133). The same five cases met this criterion in each dataset; data from these cases were excluded from each dataset.

For the multinomial logistic regression analyses, the categorical predictor variable gender was coded 0/female and 1/male (i.e., female was the reference category). The nnet package [version 7.3–19, see Venables and Ripley (2002)] was used to compute the multinomial logistic regression analyses. The effect of a predictor variable in (multinomial) logistic regression is typically interpreted in terms of the odds ratio (OR), which indicates the change in the odds of the target category of the outcome variable for a 1-unit increase in the predictor variable (controlling for all other predictor variables in the model). If the OR is above (below) 1, the odds of the outcome category in question increase (decrease) as the predictor variable increases. For example, an OR of 2.75 indicates that the odds of the target category (i.e., the ratio of the probability of the target category over the probability of the reference category) increase by a factor of 2.75 for a 1-unit increase in the predictor variable (Tabachnick and Fidell, 2014, p. 507). Primary school was selected as the reference category because it was the largest group of students. Pooling of the results from the five imputed datasets depended on the statistic in question.7




2.2 Results

Table 1 presents mean scores and standard deviations for the relevant variables for each type of school and for the whole sample. As can be seen in Table 1, significant group differences were found for three dimensions of personality as well as for all dimensions of the model of vocational interests, except for the Realistic dimension. Intelligence did not differ between school types, but gender did. A table of the intercorrelations of the relevant metric variables can be found in Section A of the supplementary online materials.



TABLE 1 Mean scores and standard deviations for relevant variables and percentage of female students by type of school (Study 1).
[image: Table1]

Hypothesis 1 stated that the type of school could be predicted from vocational interests and personality while controlling for the effects of gender and intelligence. Specifically, we expected that the prediction would become better with each group of predictors added. Multinomial logistic regression was used for the analysis. The type of school was the dependent variable with five categories: primary school (reference category), special school, K-10 school, K-13 school, and vocational school.

The first model contained only gender and intelligence as predictor variables. This model classified 49% of the cases correctly (exceeding a rate of 20%, which would be expected by chance); the LRT (likelihood-ratio test; comparison of the model with a baseline model that contains only the intercept) resulted in F(8, 3866783.79) = 14.26 (p < 0.001) with an average χ2 (df = 8) of 114.17, and the Nagelkerke R2 was 0.10.

The second model additionally contained the personality variables. This model classified 51% of the cases correctly; the LRT resulted in F(28, 424915.67) = 6.90 (p < 0.001) with an average χ2 (df = 28) of 193.40, and the Nagelkerke R2 was 0.17. A comparison of Model 1 and Model 2 revealed that Model 2 fit the data significantly better: F(20, 448131.35) = 3.96, p < 0.001 (average χ2 (df = 20) = 79.23).

The third model additionally contained the vocational interest variables. The percentage of correctly classified participants increased to 55%; the LRT resulted in F(52, 8298.67) = 9.28 (p < 0.001) with an average χ2 (df = 52) of 486.32, and the Nagelkerke R2 was 0.37. A comparison of Model 2 and Model 3 revealed that Model 3 fit the data significantly better, F(24, 7973.93) = 12.09, p < 0.001 (average χ2 (df = 24) = 292.93). Coefficients for the predictors along with the OR from Model 3 can be obtained from Table 2.



TABLE 2 Regression coefficients for the prediction of type of school using all predictor variables (Study 1 Model 3).
[image: Table2]

Hypotheses 2a, 2b, 4a and 4b predicted that two dimensions from the personality and vocational interest models each would be important predictors of the type of school. Agreeableness as well as Investigative and Social interests were important predictors of the type of school (two significant coefficients in the multinomial logistic regression analysis) while Openness was not (see Table 2). Regarding Hypotheses 3a, 3b, 5a and 5b, significant differences (overall Anova) by type of school occurred for Agreeableness as well as Investigative and Social interests, but not for Openness (see Table 1).



2.3 Discussion

Hypothesis 1 stated that the prediction of type of school would improve by adding personality traits and vocational interests as predictors. Even though the rates of correctly classified participants improved only marginally by adding predictors, model comparison tests and the increasing Nagelkerke R2 indicated that adding personality and vocational interest variables both increased model fit. Therefore, Hypothesis 1 could be considered confirmed.

Regarding the dimensions of the Big Five model, it was specifically assumed that Openness (Hypothesis 2a) and Agreeableness (Hypothesis 2b) would be important predictors of the type of school. While Agreeableness met our criterion (two or more significant coefficients), this cannot be said about Openness; therefore, only Hypothesis 2b could be confirmed. This is mirrored by the findings regarding Hypothesis 3a (assuming that future K-13 school teachers would score higher on Openness) which could not be confirmed. Hypothesis 3b could be confirmed, though, as K-13 school teacher students showed lower values on Agreeableness than teacher students intending to teach at primary or special schools.

Regarding the role of vocational interests as predictors, it was expected that Investigative (Hypothesis 4a) and Social (Hypothesis 4b) interests would be important predictors of the type of school. Both hypotheses could be confirmed. Hypothesis 5a stated that future K-13 school teachers would score higher on Investigative interests than students intending to teach at other types of schools which was found. Hypothesis 5b stated that future K-13 school teachers would score lower regarding Social interests than students intending to teach at other types of schools which could also be found. So, Hypotheses 5a and 5b could be confirmed.

Some of our findings were not part of our hypotheses (especially, significant group differences regarding Neuroticism and Enterprising interests). Regarding neuroticism, it was found that future primary school students showed higher values. A different study reported that students who chose teaching as a career because they perceived the study program as less demanding were more likely to choose to primary school than other types of school (Retelsdorf and Möller, 2012). Maybe, this can be interpreted in the sense that students aiming to teach at primary schools are more skeptical and apprehensive regarding their own capabilities. Future research might investigate this further.

Nonetheless, findings reported above stem from a population recruited at a single university. Thus, the generalizability of our findings remains an open question. Further, it remains unclear whether participants actually finished their studies successfully. The decision to only include participants who indicated that they were at least somewhat satisfied with their studies was made to mitigate this problem. However, satisfaction with studies does not guarantee successful completion. Additionally, the sample was heterogeneous regarding their study progress. As data was cross-sectional, this implied that individual characteristics were assessed among students with differing study progress. The latter can be considered problematic as there is evidence that vocational interests change during the course of studies (Abel, 2011; Ertl et al., 2023). Study 2 was conducted to overcome these limitations.




3 Study 2

Study 2 draws on data collected in the course of the German National Education Panel Study (NEPS, see FDZ-LIfBi, 2023). This allows us to overcome the limitations of Study 1 mentioned above. First, data was collected at multiple institutions. Second, data is of longitudinal nature, so it is possible to analyze only data from students who completed their studies successfully without changing the intended type of school. Third, vocational interests were assessed during the first year of studies for all participants. A small difference between the studies is that a measure of reasoning skills (in the following cognitive abilities) was used in Study 2 instead of the measure of intelligence used in Study 1.


3.1 Methods


3.1.1 Participants and procedure

For our analyses, we used publicly available data from the NEPS starting cohort 5 which focused on students who started their tertiary education in the winter term 2010/11 (NEPS-Netzwerk, 2023). If a higher education institution declared cooperativeness, possible participants were recruited via conventional mail or via personal information in lectures for first year students (FDZ-LIfBi, 2023). Data on vocational interests was obtained during wave 1 (2010/2011); data on personality during wave 3 (2012) and data on cognitive abilities during wave 5 (2013).

In total, starting cohort 5 consists of data from N = 17,909 students, out of which n = 5,824 indicated that they studied to become a teacher. We further excluded data from students with inconsistent information regarding their year of birth or gender and data from students born before 1980 or after 1992, leading to n = 5,701. A similar criterion regarding the year of birth was used by Ertl et al. (2022) to make sure that the population examined was homogenous regarding age. Additionally, only data from those students who indicated at later data collection waves that they had finished their studies successfully without changing the type of school were retained, what reduced the sample available for analysis further to n = 1,379. Next, only data from participants with complete information regarding all relevant variables was retained what led to n = 947. Finally, screening for multivariate outliers on basis of the Mahalanobis distance as described by Tabachnick and Fidell (2014, p. 133) identified three cases as multivariate outliers. So, the sample used for analysis was n = 944.

The average age of our sample was M = 21.24 (SD = 1.54), 76% were female. The sample included participants from 57 institutions across all 16 federal states of Germany. The majority of the sample intended to teach at a K-13 school (66%), followed by K-10, special and primary schools (10% each). Around 4% of the participants studied to teach at a vocational school.



3.1.2 Instruments


3.1.2.1 Vocational interests

For the assessment of vocational interests following the RIASEC model, the IILS (Interest Inventory Life Span; see Wohlkinger et al., 2011) was used. Each dimension was measured using k = 3 items, which results in a total of k = 18 items. Participants responded to items using a Likert scale ranging from 1 to 5 (1 = little interested to 5 = very interested). Internal consistency in terms of Cronbach’s α ranged from 0.46 to 0.61 in our sample which can be considered acceptable given the small number of items per scale (see, Niemi et al., 1986).



3.1.2.2 Personality

For the assessment of personality in terms of the Big Five, a short version of the Big Five Inventory was used which contains k = 11 items (Rammstedt and John, 2007). There are two items for each dimension, except for the Agreeableness dimension which is measured using three items. Participants responded to items using a Likert scale ranging from 1 to 5 (1 = does not apply to me to 5 = fully applies to me). Internal consistency in terms of Cronbach’s α ranged from 0.33 to 0.77 in our sample which can also be considered acceptable given that items were selected to capture core aspects of each dimension without being highly redundant (Rammstedt and John, 2007). As further indication of reliability the authors reported the stability of the scale scores across a six weeks interval for a German sample; correlations ranged from 0.66 to 0.87.



3.1.2.3 Cognitive abilities

The NEPS-MAT (Haberkorn and Pohl, 2013) is a matrix test which assesses reasoning skills. Each item shows several fields in which different geometrical elements are depicted. One field is empty; participants are shown multiple possible solutions and have to identify the right one. In total, there are 12 items. However, as the test was administered using three modalities (paper and pencil, computer based [both proctored] and web based [unproctored]) and mean test scores differed substantially by modality. To make the scores comparable, scores were z-standardized separately for each modality and the result of this transformation was later used for analysis.



3.1.2.4 Demographic information

Participants were asked to indicate whether they had completed their studies successfully at wave 11 (2016/2017) and at later waves. For the type of school selected at the time of enrollment, information provided during waves 1 or 2 (2010/2011) was used. This was compared to the type of school indicated at wave 8 (2014) or at later waves to identify participants who did not change the type of school they wanted to teach in.




3.1.3 Data analysis

All analyses were computed using the R statistical software (R Core Team, 2023). For the multinomial logistic regression analyses, the categorical predictor variable gender was coded 0/female and 1/male (i.e., female was the reference category). The type of school was the dependent variable with five categories: primary school (reference category), special school, K-10 school, K-13 school, and vocational school. Primary school was chosen as reference category to make findings comparable to those from Study 1. The nnet package (version 7.3–19, see Venables and Ripley, 2002) was used for the multinomial logistic regression analyses.




3.2 Results

Descriptive statistics for the relevant variables grouped by type of school and for the whole sample are displayed in Table 3. As can be seen in Table 3, significant group differences were found for the Openness and Agreeableness dimensions of personality as well as for all dimensions of the model of vocational interests, except for Realistic interests. Additionally, the gender ratio differed substantially by type of school. Cognitive abilities, though, did not differ significantly by type of school.



TABLE 3 Mean scores and standard deviations for relevant variables and percentage of female students by type of School (Study 2).
[image: Table3]

To examine Hypothesis 1, three models with an increasing number of predictor variables were computed. The first model contained only gender and cognitive abilities as predictor variables. This model classified 66% of the cases correctly (exceeding a rate of 20%, which would be expected by chance); the LRT resulted in χ2 (df = 8) = 44.46 (p < 0.001), and the Nagelkerke R2 was 0.05.

The second model additionally contained the personality variables. This model classified 66% of the cases correctly; the LRT resulted in χ2 (df = 28) = 106.69 (p < 0.001), and the Nagelkerke R2 was 0.12. A comparison of Model 1 and Model 2 revealed that Model 2 fit the data significantly better, χ2 (df = 20) = 62.23 (p < 0.001).

The third model additionally contained the vocational interest variables. The percentage of correctly classified participants was 66%; the LRT resulted in χ2 (df = 52) = 272.69 (p < 0.001), and the Nagelkerke R2 was 0.28. A comparison of Model 2 and Model 3 revealed that Model 3 fit the data significantly better, the LRT resulted in χ2 (df = 24) = 166.00 (p < 0.001). Coefficients for the predictors along with the OR from Model 3 can be obtained from Table 4.



TABLE 4 Regression coefficients for the prediction of type of school using all predictor variables (Study 2 Model 3).
[image: Table4]

The remaining hypotheses referred to dimensions of personality and vocational interests. Out of the dimensions of the Big Five model, only Agreeableness proved to be an important predictor of the type of school (see Table 4). Nonetheless, significant group differences could be found for Agreeableness and Openness (see Table 3). Almost all of the vocational interest dimensions were important predictors of the type of school (see Table 4). The only dimension for which no significant group differences could be found was Realistic (see Table 3).



3.3 Discussion

Hypothesis 1 stated that the prediction of type of school would improve by adding personality traits and vocational interests as predictors. Even though the rates of correctly classified participants did not improve by adding predictors, model comparison tests and the increasing Nagelkerke R2 indicate that adding personality and vocational interest variables both increased model fit. Therefore, Hypothesis 1 could be considered confirmed based on results from Study 2. It should be noted that the types of schools were distributed quite unevenly in our sample with more than half of the participants intending to teach at a K-13 school. This can explain why gender and cognitive abilities alone could reach a correct classification rate of more than 50%.

Out of the personality dimensions, only Agreeableness was an important predictor of the type of school. So, Hypothesis 2a could not be confirmed, while Hypothesis 2b could. In contrast to our expectations, K-13 school teacher students did not score significantly higher on Openness than most other groups, Hypothesis 3a could also not be confirmed. However, K-13 school teacher students scored significantly lower on Agreeableness than most other groups which confirmed Hypothesis 3b.

Regarding vocational interests, Investigative and Social interests were important predictors of the type of school. Hence, Hypotheses 4a and 4b were confirmed. As expected, K-13 school teacher students showed significantly higher Investigative interests and significantly lower Social interests when compared to most other groups. Hence, Hypotheses 5a and 5b were also confirmed.




4 General discussion

The aim of this research was to examine whether German teacher students’ specialization could be predicted from their vocational interests and personality, after controlling for the effects of gender and intelligence. To our knowledge, this is the first research to examine whether this prediction is feasible among teacher students when differentiating between five school types. It is also one of few studies to examine the same set of hypotheses using two separate larger datasets.

In both studies (i.e., both datasets), the same result pattern could be found.8 Hypothesis 1 could be confirmed in both studies. Adding personality and vocational interest variables improved model fit (and Nagelkerke R2). Applying the guidelines for the interpretation of R2 by Cohen (1988, p. 412) showed that a small effect could be observed when only gender and intelligence were used as predictors. In both studies, this increased to a large effect when all predictor variables were included. Nonetheless, the actual rate of correctly classified participants only increased marginally in Study 1 and did not change in Study 2. This can be explained by the unequal distribution of types of schools in both studies which was even more pronounced in the dataset used for Study 2. While students intending to become primary school teachers were the largest group in Study 1 (around 44%), students intending to become K-13 school teachers were the largest group in Study 2 (around 66%).

The further hypotheses specifically addressed one of the personality and vocational interest dimensions. Hypotheses 2a and 3a could not be confirmed in both studies while the remaining hypotheses could be confirmed. It should be noted that those hypotheses were derived from the results by Klusmann et al. (2009) in whose study students intending to teach at primary schools, special schools, and K-10 schools were treated as one group and compared to those intending to teach at K-13 schools. Future vocational school teachers were not part of the sample examined by Klusmann et al. (2009). This different grouping of participants might explain why these two hypotheses could not be confirmed in our studies.

Regarding Agreeableness, it was found that future K-13 school teacher scored significantly lower than future primary or special school teachers. The same pattern could be observed regarding Social interests. Investigative interests, though, were more pronounced among the K-13 school group. The same pattern was found by Klusmann et al. (2009). This is further in line with the requirements of the occupations the students will later work in: It can be assumed that Agreeableness and Social interests are more important when working with younger children (primary school) and when dealing with individuals with special educational needs (special school). Contrastingly, the occupation as K-13 school teacher requires more scientific work as this type of school leads to the German university entrance qualification, hence higher Investigative interests among future teachers. As mentioned in the introduction, a different line of research investigates motives to become a teacher and differences regarding these motives by the type of school. Retelsdorf and Möller (2012) found that future primary school teachers showed higher pedagogical motives, while future K-13 school teachers showed higher subject-related interest as a motive. It seems plausible to assume that pedagogical motives and Social interests are highly related. The same applies to subject-related interest as a motive and Investigative interests.

To sum up, our findings show that vocational interests and personality can be used to predict teacher students’ specialization, extending the findings of Larson et al. (2010) and others to teacher students. The rates of correct classification (between 55 and 66%) were better than chance and similar to or higher than the correct classification rates reported by similar studies: Using comparable predictors, de Fruyt and Mervielde (1996) reported the correct classification of around 30% of participants without using gender as a predictor. Larson et al. (2010) reported a correct classification rate of around 54%, and Päßler and Hell (2012) reported the correct classification of 61% of the cases. It can be assumed that choosing a study program is influenced by a range of other factors that were not part of the present studies (e.g., peers’ choices, parents’ occupations, study programs offered by institutions in the vicinity). Nonetheless, our findings show that personality and Holland’s (1966) model of vocational interests can be applied to differentiate between teacher students with different specializations. A possible application of these findings could be found in the field of career counseling. It could be used to give advice to clients who are determined to become teachers but unsure which type of school might be most appropriate for them.

Finally, several limitations of this research should be mentioned. First, the selection of predictors (gender, intelligence, personality, and vocational interests) might seem somewhat arbitrary. However, previous research has shown that especially vocational interests were helpful in distinguishing between study programs (see Hartmann et al., 2022). Second, our research is based on differences in personality and vocational interests. We did not take motives to become a teacher (cf. Watt and Richardson, 2007; Watt et al., 2012) into account. However, Retelsdorf and Möller (2012) reported differences regarding these motives between teacher students intending to teach at different types of schools. Future research might therefore investigate the combined effect as well as incremental effects of those predictors (i.e., personality, vocational interests and motives to become a teacher). Third, participants were not equally distributed across the levels of the criterion variable used in the analyses. This was even more marked in Study 2 where more than 60% of the sample intended to teach at a K-13 school. So even without any predictor variables, a substantial correct classification rate could be achieved. Future research on this issue might therefore use a quota sampling strategy.

In conclusion, the aim of this research was to address the question of whether teacher students’ study program could be predicted by personality and vocational interests. Two studies drawing on different datasets were conducted which both showed this is possible. As data for Study 1 was collected at a single university while data used in Study 2 was collected at several German institutions, our research provides evidence that the results are generalizable. Furthermore, study 2 only included data from participants who completed their studies successfully without changing the type of school. So findings are more relevant for counseling. It should be noted that result patterns were nearly identical in both studies.
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Footnotes

1   In this research, we examined whether teacher student’s type of school selected can be predicted. We conducted a second analysis on a subset of the data used in Study 1 and examined whether the combination of school subjects could also be predicted. Results can be found in section B of the Supplementary materials.

2   It should be noted that Päßler and Hell (2012) used satisfaction with the chosen major as variable for case selection. However, as German teacher students choose two school subjects when enrolling in teacher training, assessing satisfaction with the chosen major seemed inappropriate.

3   We decided not to impute data on the satisfaction with course content variables (as this score was used as case selection criterion) as well as on all relevant categorical variables. Instead, cases with missing data on these variables were excluded.

4   The data set as well as the program code for conducting the analyses can be obtained from http://doi.org/10.17605/OSF.IO/VB3JD

5   The high percentage of future primary and special school teachers can easily be explained as this is the only institution in the federal state offering the corresponding study programs.

6   All items as well a translation into English can be found in the codebook which can be downloaded together with data and code.

7   For the descriptive statistics, mean scores from the five datasets were averaged. Standard deviations were pooled by calculating the square root of the mean of the five squared standard deviations see Cohen (1988). Parameters from analyses of variance (Anova) were pooled using the corresponding function from the miceadds package Robitzsch and Grund (2022) while parameters from independent samples t-tests were pooled using the corresponding function of the MKmisc package Kohl (2022). McDonald’s ω scores were averaged. Pearson correlations were pooled using the corresponding function from the miceadds package Robitzsch and Grund (2022) while the coefficients of the multinomial logistic regression analysis were pooled using the pooling function from the mice package van Buuren and Groothuis-Oudshoorn (2011). OR and the corresponding confidence intervals were computed from the pooled coefficients of the multinomial logistic regression analysis. Hit ratios were averaged while model comparisons and model tests (comparison to a baseline model) were pooled using the micombine.chisquare function from the miceadds package Robitzsch and Grund (2022). Nagelkerke R2 was pooled as described by van Buuren (2018).

8   As expected, findings from both studies were not completely identical. A table in section C of the supplementary online materials compares odds ratios for all predictors (model 3) from the two studies.
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