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A growing body of research indicates that teacher quality—is 
the most important in-school factor for student achievement 
and motivation—and thus their educational attainment 
(Hattie, 2009; Rivkin, Hanushek, & Kain, 2005). It has been 
found that high-quality teachers influence their students’ 
achievement and motivation through their ability to provide 
high instructional quality (Hill, Blazar, & Lynch, 2015; 
Kunter, Klusmann, et al., 2013). The question of how to 
improve teachers’ instructional quality has recently received 
much attention from researchers and politicians all around 
the world (Klassen et al., 2017; Schleicher, 2016; Wayne & 
Youngs, 2003). One prominent assumption is that the recruit-
ment and selection of teacher candidates with favorable char-
acteristics before entering teacher education in terms of 
personality traits, cognitive and academic abilities is an 
important prerequisite in the attempt to raise later instruc-
tional quality (Auguste, Kihn, & Miller, 2010; Kelly & 
Northrop, 2015; Klassen, Durksen, Rowett, & Patterson, 
2014). This assumption is supported by empirical findings 
across various occupational groups, which have shown that 
personality and cognitive and academic abilities are valid 
predictors of occupational success even over long time peri-
ods (Barrick, Mount, & Judge, 2001; Kuncel, Hezlett, & 

Ones, 2004; Poropat, 2009; Richardson, Abraham, & Bond, 
2012; Schmidt & Hunter, 2004; Spengler et al., 2015; 
Trapmann, Hell, Hirn, & Schuler, 2007). Despite some 
attempts to raise teachers’ instructional quality through selec-
tion of teacher candidates based on specific characteristics 
before entering teacher education, there is only little empiri-
cal evidence for the predictive validity of such characteristics 
for later instructional quality (Klassen & Kim, 2018; Rimm-
Kaufman & Hamre, 2010).

Using data of 3,768 German secondary school students 
and longitudinal data on their 113 teachers, the main aim of 
the present study was to investigate the predictive validity of 
teachers’ personality traits as well as cognitive and academic 
abilities prior to entering teacher education for teachers’ 
instructional quality as rated by their students up to 10 years 
later.

Instructional Quality as Central Indicator of Teachers’ 
Occupational Performance

Instructional quality has been described as a mediating 
process between teacher characteristics and student out-
comes, for example, student achievement and motivation 
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(Kunter, Klusmann, et al., 2013; Rimm-Kaufman & Hamre, 
2010; Seidel & Shavelson, 2007). Thus, favorable student 
outcomes depend among other factors on teachers’ ability to 
provide high-quality instruction. Reviewing previous inter-
national findings on instructional quality, we decided to set 
the focus on the following aspects of instructional quality, 
which have been shown to be empirically associated to stu-
dents learning and motivation: efficient classroom manage-
ment with low disturbance levels and maximized time use 
(Emmer & Stough, 2001; Kounin, 1970; Pianta & Hamre, 
2009), cognitively challenging instruction offered to the stu-
dents (Baumert et al., 2010; Hill, Kapitula, & Umland, 2011; 
Klieme, Pauli, & Reusser, 2009), formation of a supportive 
social environment in which students feel secure and person-
ally valued (Mainhard, Oudman, Hornstra, Bosker, & Goetz, 
2018; Ryan & Powelson, 2014; Wang & Eccles, 2012), and 
an appropriate instructional tempo that neither bores stu-
dents nor goes beyond students’ capabilities (Berliner, 1990).

Following Kunter, Klusmann, et al. (2013), one line of 
research on the improvement of teachers’ instructional quality 
highlights the importance of teachers’ entry characteristics—
cognitive and psychosocial qualities which can already be 
assessed prior to applicants’ entering of teacher education 
(Kennedy, Ahn, & Choi, 2008; Yeh, 2009). Many research-
ers and politicians have further argued that teachers’ instruc-
tional quality and student outcomes can best be raised 
through recruitment and selection of those individuals who 
show favorable personality traits, cognitive and academic 
abilities prior to entering teacher education (Auguste et al., 
2010; Klassen et al., 2017).

Teachers’ Personality, Cognitive and Academic Abilities, 
and Instructional Quality

For decades, teachers’ personality traits—dispositional 
explanations of human behavior—have been hypothesized 
to contribute to teachers’ instructional quality and student 
outcomes (Barr, 1952; Dodge, 1943; Duckworth, Quinn, & 
Seligman, 2009; Getzels & Jackson, 1963; Haberman, 
1993, 1995; Klassen & Tze, 2014; Start, 1966). In contem-
porary research, the five-factor model of personality is 
used as a standard model to describe specific personality 
traits (John, Naumann, & Soto, 2008; McCrae & Costa, 
2008). The model comprises five personality traits, often 
referred to as the Big Five: (1) Neuroticism (people with 
high scores on this trait can be described as being anxious, 
hostile, depressive, self-conscious, impulsive, and vulner-
able); (2) Extraversion (warm, gregarious, assertive, active, 
excitement seeking, and positive); (3) Openness to new 
experiences (curious, creative, inventive, and imaginative); 
(4) Agreeableness (altruistic, sympathetic, trustworthy, and 
nurturing); and (5) Conscientiousness (organized, punc-
tual, goal oriented, and honest). Empirical findings have 
shown that the Big Five (particularly conscientiousness 

and emotional stability) are valid predictors of occupa-
tional success across various occupational groups even 
over long time periods (Barrick et al., 2001; Spengler et al., 
2015). It might reasonably be assumed that the Big Five 
also predict teachers’ occupational behavior, such as 
instructional quality. For example, in line with findings 
indicating that agreeableness is related to job performance 
for jobs that involve interpersonal interactions (Mount, 
Barrick, & Stewart, 1998), it is likely to expect that a 
teacher who is agreeable might be more able to establish a 
supportive social environment in which students feel secure 
and personally valued. Up to now, only few studies inves-
tigated links between teachers’ Big Five personality 
traits and their teaching quality or student outcomes 
(De Jong et al., 2014; Emmerich, Rock, & Trapani, 
2006; see also Kim, Jörg, & Klassen, 2019; Klassen & 
Tze, 2014). Most recently, Kim et al. (2019) found in their 
meta-analysis significantly positive associations between 
student ratings of teaching quality and extraversion (r = .32, 
p < .05), conscientiousness (r = .19, p < .05), and open-
ness (r = .17, p < .05). Moreover, Bastian, McCord, 
Marks, and Carpenter (2017) found conscientiousness to 
be significantly associated with higher teacher value-added 
estimates and higher evaluation ratings in first-year public 
school teachers.

Next to personality traits, teachers’ cognitive and aca-
demic abilities are often presumed to be important prerequi-
sites in the attempt to raise later instructional quality (e.g., 
Wayne & Youngs, 2003). Kennedy et al. (2008) proposed 
the hypothesis that “the best teachers are bright, well-edu-
cated people who are smart enough and thoughtful enough 
to figure out the nuances of teaching in the process of doing 
it” (p. 1250). Kunter, Klusmann, et al. (2013) called this the 
bright-person hypothesis. Consequently, the cognitive abili-
ties (also often referred to as intelligence, see Ackerman & 
Heggestad, 1997) and general academic ability prior to 
entering teacher education, as indicated by high school GPA 
or school achievement test scores (according to Kunter, 
Klusmann, et al., 2013), are presumed to be important fac-
tors for teachers’ instructional quality. However, up to now, 
empirical support for this hypothesis is inconclusive, with 
international research on cognitive abilities (as measured 
with standardized ability tests) and general academic ability 
showing, if at all, weak associations to professional success 
in the teaching profession (Aloe & Becker, 2009; Rockoff, 
Jacob, Kane, & Staiger, 2011; Yeh, 2009; Zumwalt & Craig, 
2005). For example, in their meta-analysis, Aloe and Becker 
(2009) found only a weak association between teachers’ ver-
bal ability (a specific aspect of cognitive abilities) and teach-
ing effectiveness, primarily indicated by student achievement 
or in terms of principal or researcher ratings of teacher 
behavior. Yeh (2009) compared the cost-effectiveness of two 
approaches to improve student performance in math and 
reading: (1) employing high-ability teachers (employing 
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only those teachers with a minimum score of 1,000 in the 
Scholastic Achievement Test, as an indicator for their gen-
eral academic ability, and raising teacher salaries) and (2) 
the implementation of systems that provide formative 
assessment feedback to students and teachers. He found 
employing high-ability teachers to be much less cost-effec-
tive in improving student achievement. Moreover, Kunter, 
Klusmann, et al. (2013) found no association between 
German secondary school teachers’ high school GPA and 
their instructional quality or student outcomes in mathemat-
ics. However, it is not yet possible to say whether this also 
holds for German secondary school teachers with other 
subjects.

Most of the studies reported up until now have a weak-
ness in their design when it comes to the question of whether 
teachers’ instructional quality can be raised through recruit-
ment and selection of individuals with specific entry charac-
teristics to the teaching profession, as teacher characteristics 
were assessed after entering teacher education and the teach-
ing profession (e.g., Bastian et al., 2017; De Jong et al., 
2014; Emmerich et al., 2006; Kim, Dar-Nimrod, & MacCann, 
2018; Rockoff et al., 2011; Tok & Morali, 2009). Although 
the Big Five describe personality traits that are relatively 
stable across time (Meeus, Van de Schoot, Klimstra, & 
Branje, 2011; Roberts & Del Vecchio, 2000) possible effects 
of socialization might take place during teacher education 
(cf. a systematic review of personality trait change: Roberts 
et al., 2017).

Teacher Education and Instructional Quality

Though internationally there are already some attempts to 
raise teachers’ instructional quality through the selection of 
teacher candidates based on specific characteristics before 
entering teacher education, in Germany, admission to the 
teaching profession depends on grades from teacher educa-
tion. Teacher education in Germany is more than in other 
European countries or the United States divided into two 
consecutive phases (for a detailed description on German 
teacher education, see Cortina & Thames, 2013). The first 
phase is a teacher education program at university. This uni-
versity training offers primarily formal and also informal 
(e.g., peer learning) learning opportunities for subject-spe-
cific content knowledge (CK) and subject-specific pedagog-
ical content knowledge (PCK) in two subjects as well as 
subject-unspecific psychological-pedagogical knowledge 
(PPK). Teacher candidates’ studies for the academic track 
last about nine semesters and focus on CK in their two teach-
ing subjects. The studies for the nonacademic track last 
about seven semesters and focus on PCK and PPK. Both 
groups graduate with the first state examination. The aver-
age grade of the first state examination (in the following first 
exam grade) is based on teacher candidates’ performance in 
oral or written examinations during the university training as 

well as the grade of a final thesis. Unlike in the United States, 
teacher education in Germany is highly standardized by the 
requirements of this examination. Passing the first state 
examination is obligatory to continue with the second part of 
teacher education.

The second part of teacher education is a monitored in-
school induction program. This part lasts from 18 months to 
2 years and ends with the second state examination. During 
this induction program, teacher candidates attend some 
courses on subject-specific pedagogical content and subject-
unspecific psychological-pedagogical content (about 1 to 
1.5 days per week). However, they have to teach lessons and 
gradually take on responsibility for their classes under the 
supervision of a mentor teacher for 3.5 to 4 days per week. 
The average grade from the second state examination (in the 
following second exam grade) is based on several examina-
tion parts: teachers’ performance in the lessons during train-
ing, a final thesis, at least one examination lesson for each 
subject taught, oral examinations, and sometimes also evalu-
ations by the school. In Germany, admission to the teaching 
profession depends on teacher candidates’ first and second 
exam grades.

International findings have already shown the predic-
tive validity of grades from teacher education for teaching 
quality and favorable student outcomes. In their review on 
teacher characteristics and student achievement gains, 
Wayne and Youngs (2003) stated that teachers’ college rat-
ings were positively related to student achievement gains 
and positive effects of grades, coursework, and certifica-
tion were reported for mathematics. Moreover, D’Agostino 
and Powers (2009) found in their meta-analysis that pre-
service teachers’ GPA during teacher education predicted 
later teaching performance (e.g., principal rating, student 
achievement, student evaluation) with an average effect 
size of d = .25.

At the same time, university education grades were found 
to be significantly associated with cognitive abilities, gen-
eral academic ability prior to entering university education, 
and personality traits across various professions (Kuncel 
et al., 2004; Poropat, 2009; Richardson et al., 2012; 
Trapmann et al., 2007; Westrick, Le, Robbins, Radunzel, & 
Schmidt, 2015). Given these findings, the question remains, 
in what way a joint consideration of entry characteristics and 
grades from teacher education affect their predictive validity 
for teaching quality. To the best of our knowledge, there is 
no study until now to investigate at the same time associa-
tions between teachers’ entry characteristics, teachers’ 
grades in the first and second state examination, and instruc-
tional quality.

The Present Investigation

Our main aim was to examine the predictive validity of 
teachers’ personality traits as well as cognitive and 
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academic abilities prior to entering teacher education for 
their later instructional quality (Research Question 1). 
Based on Kennedy et al. (2008) and previous research (Aloe 
& Becker, 2009; Kim et al., 2019; Kunter, Klusmann, et al., 
2013; Mount et al., 1998; Yeh, 2009), we expected modest 
positive predictive validity of cognitive abilities and gen-
eral academic ability as well as agreeableness, extraversion, 
conscientiousness, and openness for teachers’ instructional 
quality.

Furthermore, we set out to explore in what way grades 
from teacher education (Research Question 2a) and a joint 
consideration of teachers’ entry characteristics and grades 
from teacher education (Research Question 2b) have predic-
tive validity for teachers’ instructional quality. We expected 
teachers’ grades from teacher education to have substan-
tial predictive validity for teachers’ instructional quality. 
Furthermore, we expected grades from teacher education to 
remain statistically significant predictors for instructional 
quality after controlling for their entry characteristics, 
whereas we expected the predictive validity of teachers’ 
entry characteristics to decrease after controlling for teacher 
education grades (Research Question 2b). Finally, we 
explored whether grades from teacher education act as a 
mediator for the relationship between teachers’ entry charac-
teristics and later instructional quality (see Figure 1).

We decided to use student ratings to assess teachers’ 
instructional quality as teachers’ self-reports may be compro-
mised and biased due to teaching ideals and self-serving 
strategies (Wubbels, Brekelmans, & Hooymayers, 1992), and 
observer ratings are rather cost and time intensive and observ-
ers can only observe very short time periods (Hill et al., 2015; 
cf. Praetorius, Lenske, & Helmke, 2012). Moreover, research 
shows that teacher behavior is assessed well when student 
ratings are aggregated at the classroom level and that the 
quality of student ratings is related to data from external 
observers (De Jong & Westerhof, 2001; Downer, Stuhlman, 
Schweig, Martínez, & Ruzek, 2015).

Method

Sample

This study complements data from the longitudinal study 
TOSCA (Köller, Watermann, Trautwein, & Lüdtke, 2004; 
Trautwein, Neumann, Nagy, Lüdtke, & Maaz, 2010) with an 
add-on study on teachers’ instructional quality. TOSCA fol-
lows the educational and personality development of two 
cohorts of students from secondary school to tertiary educa-
tion and an occupational career. The time frame of the cur-
rent study is displayed in Figure 2. Starting in 2002, the first 
cohort consisted of 4,730 students in 149 randomly selected 
upper secondary schools in Germany. The second cohort 
began in 2006 and included 6,177 students from 158 schools. 
The participation rate at the student level was more than 
80% for both cohorts. At the first measurement point (Time 

1), the students (who were in their final year of upper sec-
ondary schooling) completed various achievement tests and 
personality questionnaires. Participants then completed 
postal questionnaires every second year, that is, Time 2 (the 
second measurement point) was in 2004 for the first cohort 
and in 2008 for the second cohort, including questions about 
their current vocational situation and personality question-
naires. In the current study, we used data on cognitive abili-
ties, general academic ability, and personality traits from 
Time 1.

The add-on study used the information on the last known 
current vocational situation of the first cohort participants 
who participated at least once in 2006, 2008, and 2010 (N = 
2,312), as well as of second cohort participants who partici-
pated at least once in 2008 and 2010 (N = 3,048). Subsuming 
both cohorts, 4,514 TOSCA participants declared at least 
once that they were enrolled in or had already finished uni-
versity education. Of these, 464 (10.3%) were identified as 
becoming or being teachers, which is comparable to the 
overall proportion of students enrolled in teacher education 
in Germany (Statistisches Bundesamt, 2004). In 2013, postal 
questionnaires were sent to them in order to collect informa-
tion on their professional career paths, grades from teacher 
education, and to assess their instructional quality as rated 
by students in two of their classes. The Time 1 assessments 
were reviewed by the ministry of education and cultural 
affairs of the state of Baden-Württemberg (the state where 
the assessment took place). Back then, the ministry took sole 
responsibility for reviewing research ethics/privacy issues in 
all state-wide research studies that took place in schools. It 
also approved the follow-up contacting of participants. 
Furthermore, we obtained ethical approval/permission to 
administer the instructional quality questionnaire to students 
from all ministries of the states in which our participants 
were teaching in 2013. In sum, 174 participants responded 
(response rate: 37.7%). Comparing respondents and nonre-
spondents’ personality traits and cognitive and academic 
abilities, the respondents differed from nonrespondents in 
neuroticism, openness to new experiences, agreeableness, 
and conscientiousness. However, the magnitude of these dif-
ferences was indicative of only moderate selectivity effects 
(.19 ≤ d ≤ .30). Student ratings of their teachers’ instruc-
tional quality were sent by 133 teachers. We excluded 20 
teachers from elementary and special needs schools, result-
ing in a total N = 113 secondary school teachers (Cohort 1: 
n = 69, Cohort 2: n = 44), with 3,768 students (Cohort 1: 
n = 2,368, Cohort 2: n = 1,400) in 213 classes with diverse 
school subjects (e.g., mathematics, German, music). On 
average, 17.69 students per class (SD = 5.98; Min = 2, 
Max = 30) with a mean grade level of 8.16 (SD = 2.09) 
took part in the study. Teachers’ mean age was 29 years (SD 
= 2.11; 79.5% female) with a teaching experience of 2 years 
on average (SD = 2.02). A total of 32.1% of the teachers 
were still enrolled in the second part of teacher education.
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Measures

Entry Characteristics. We used the Kognitiver Fähigkeit-
stest (KFT 4–12 + R; Heller & Perleth, 2000), a German 
version of the Cognitive Abilities Test of reasoning skills 
(Thorndike & Hagen, 1971) to measure prospective teach-
ers’ cognitive abilities, implementing the subtests verbal 
analogies (e.g., Creating correlates of relationships 
between terms: “fire” is to “hot” as “ice” is to . . .) and 
figure analogies (e.g., Creating correlates of relationships 
between figures: : □ = : . . .). To ensure that the mean 
of the total sample of students who participated in Time 1 
was 100 (SD = 15) for each cohort, the raw values were 
transformed (Trautwein, Köller, Lehmann, & Lüdtke, 
2007). The mean of cognitive abilities of the teacher sam-
ple was 101.17 (SD = 12.81).

We used the teachers’ high school GPA as a profession-
unspecific indicator of teachers’ general academic ability 
prior to entering teacher education. The German high school 
GPA ranges from 1 = outstanding to 6 = fail. Information 
on high school GPA were provided by the schools where the 
participants finished their final year of secondary schooling. 

The mean of the high school GPA of the teacher sample in 
the current study was 2.33 (SD = 0.59). To facilitate the 
interpretation of the results, the high school GPA was reverse 
coded for all analyses so that higher scores reflected a better 
GPA.

A German version of the NEO Five-Factor Inventory 
(NEO-FFI; Costa & McCrae, 1992) was used to measure 
the Big Five personality traits: (1) neuroticism, incorporat-
ing anxiety, hostility, depression, self-consciousness, impul-
siveness, and vulnerability; (2) extraversion, reflecting 
warmth, gregariousness, assertiveness, activity, excitement-
seeking, and positive emotions; (3) openness to new experi-
ences, incorporating fantasy, aesthetics, feelings, actions, 
ideas, and values; (4) agreeableness, comprising altruism, 
sympathy, trust, and nurturance; and (5) conscientiousness, 
reflecting organization, punctuality, achievement, and hon-
esty. Items were rated on a 4-point Likert-type answering 
scale (1 = strongly disagree; 4 = strongly agree). Previous 
work has shown the reliability, validity, and comparability 
of the German NEO-FFI (Borkenau & Ostendorf, 1991; 
Lüdtke, Trautwein, Nagy, & Köller, 2004). The internal 
consistencies of the scales were acceptable to satisfactory 

FIGURE 1. Conceptual overview of the four meditational analyses that were conducted for the four measures of instructional quality.

FIGURE 2. Time frame of the study and final sample sizes.
Note. X = assessment in the context of TOSCA.
1See online Supplemental Figure S1 for further information.

https://journals.sagepub.com/doi/suppl/10.1177/2332858419897884
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(neuroticism: α = .80; extraversion: α = .75; openness to 
new experiences: α = .66; agreeableness: α = .70; consci-
entiousness: α = .82).

Grades From Teacher Education. Two grades were used: 
(1) the final grade from the first state examination (first 
exam grade; M = 2.08, SD = 0.46) and (2) the final grade 
from the second state examination (second exam grade; 
M = 1.90, SD = 0.46). Both grades were based on self-
reports of the teachers (for the accuracy of self-reported 
grades, see Sanchez & Buddin, 2016). The grades ranged 
from 1 = outstanding to 6 = fail and, to facilitate the inter-
pretation of results, grades were reverse coded for all analy-
ses so that higher scores reflected better grades.

Instructional Quality. Students rated four aspects of their 
teachers’ instructional quality with instruments previously 
applied in the context of the COACTIV study (Baumert 
et al., 2009) using a 4-point Likert-type answering scale 
(1 = strongly disagree, 4 = strongly agree): cognitive acti-
vation (13 items, e.g., “Our teacher lets us use our own strat-
egies to solve difficult problems”; α = .67), classroom 
management (6 items, e.g., “A lot of lesson time is wasted,” 
reverse coded; α = .80), perceived social support (19 items, 
e.g., “Our teacher soon notices if a student has difficulty 
following the lesson”; α = .86), and instructional tempo 
(6 items, e.g., “We move on so quickly in lessons that a 
lot of students have difficulty keeping up,” reverse coded; 
α = .92). As we had student data on teachers’ instructional 
quality from two classes for most of the teachers (88%), we 
used three-level multilevel models for all analyses involving 
instructional quality, with student data being modeled simul-
taneously at the student, class, and teacher level. Before con-
ducting our analyses, we investigated whether the aggregated 
student ratings could be generalized across classes and pro-
vided reliable indicators of instructional quality (Lüdtke, 
Robitzsch, Trautwein, & Kunter, 2009). To this end, the total 
variance of the individual student ratings for each construct 
was decomposed into the variation between students, classes, 
and teachers, using an empty three-level model (see Hox, 
2010). In the case of a three-level structure (students nested 
within classes nested within teachers), the intraclass correla-
tion (ICC) indicates the proportion of variance between 
classes or teachers in relation to the total variance in the indi-
vidual ratings. The amount of variance for each level as well 
as ICC values for teacher and class level are displayed in 
Table 1. The ICC values ranged from 0.12 to 0.19 at the 
class level and from 0.05 to 0.17 at the teacher level, reflect-
ing substantive variance in the ratings of instructional qual-
ity on both levels. The reliability of the aggregated student 
ratings at the teacher level is a function of these variance 
components and the number of students within classes 
and the number of classes (Jeon, Lee, Hwang, & Kang, 
2009; see also Hox, 2010).1 The estimated reliability for the 

aggregated means of the student ratings at the teacher level 
was .35 for cognitive activation, .59 for classroom manage-
ment, .51 for perceived social support, and .44 for instruc-
tional tempo. These relatively low reliability values can be 
explained by the very small number of classes that provided 
ratings for each teacher (due to our study design, the maxi-
mum number of classes per teacher was two). At the class 
level, the reliability values were .72 for cognitive activation, 
.84 for classroom management, .82 for perceived social sup-
port, and .78 for instructional tempo, indicating that the 
class-averaged student ratings are sufficiently reliable indi-
cators of instructional quality for classrooms.

Statistical Analyses

Research Question 1 concerned the predictive validity of 
teachers’ personality traits and cognitive and academic abili-
ties for teachers’ instructional quality. Our data have a hierar-
chical structure: teachers’ entry characteristics and teacher 
education grades were assessed at the teacher level and stu-
dents’ ratings of teachers’ instructional quality were assessed 
at the student level. As described above, we used three-level 
multilevel models for all analyses involving teachers’ instruc-
tional quality. Although our research question only concerned 
the teacher level, multilevel models are recommended for 
this type of data as they account for the hierarchical structure 
of the data (Hox, 2010; Raudenbush & Bryk, 2002). All mul-
tilevel analyses were conducted using the Mplus 7 software 
(Muthén & Muthén, 1998–2012) with type = THREE 
LEVEL to control for the clustering of students within class-
rooms within teachers. Robust maximum likelihood estima-
tion procedures in Mplus were used to estimate the models. 
We investigated models that included teachers’ entry charac-
teristics as predictors for cognitive activation (Model I-1), 
classroom management (Model II-1), social support (Model 
III-1), and instructional tempo (Model IV-1).

To examine Research Question 2a, we included the first 
and second exam grades as predictors for cognitive activa-
tion (Model I-2a), classroom management (Model II-2a), 
social support (Model III-2a), and instructional tempo 
(Model IV-2a). In order to investigate Research Question 
2b, we simultaneously included teachers’ entry characteris-
tics and first and second exam grades as predictors for cog-
nitive activation (Model I-2b), classroom management 
(Model II-2b), social support (Model III-2b), and instruc-
tional tempo (Model IV-2b). Finally, we wanted to explore 
whether grades from teacher education act as a mediator for 
the relationship between entry characteristics and later 
instructional quality and estimated the indirect effect.

Introducing teacher gender or years of professional expe-
rience as covariates into the analyses did not change the 
interpretation of the findings. All significance testing was 
performed at the .05 level. In the present investigation, data 
on the second exam grade was available for N = 78 teachers. 
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Thus, analyses including the second exam grade are based 
on these teachers and their 2,643 students. Comparing entry 
characteristics of teachers with and without information on 
second exam grade revealed statistically significantly higher 
values in neuroticism for teachers with information on the 
second exam grade (d = .76). The average percentage of 
missing data for Big Five personality traits was 19.5%, 
mainly due to missing by design: The NEO-FFI was admin-
istered to all participants of the 2002 starting cohort, but to 
maximize the number of instruments that were administered 
to the participants in the TOSCA cohort starting in 2006, two 
different versions of the questionnaire were used with only 
one of them containing NEO-FFI items. For this reason, 
around 50% of the NEO-FFI data in the 2006 starting cohort 
were missing by design. Concerning all other teacher-level 
variables, the average percentage of missing data was 2.1%, 
ranging from no missing data for teachers’ cognitive abilities 
to 6.2% missing data for teachers’ first exam grade. Teachers 
with missing data on gender, high school GPA, and first 
exam grade did not differ in entry characteristics from those 
without missing data. In addition, the average percentage of 
missing data for student ratings of teachers’ instructional 
quality was below 3%. Based on the missing at random 

assumption (Enders, 2010), we applied the Mplus software 
for multiple imputation, using a three-level imputation 
model. Following the advice of Graham, Olchowski, and 
Gilreath (2007), we generated 1,000 data sets in which all 
missing data were replaced by plausible values. Thereby, all 
information on teachers’ gender, cognitive abilities, high 
school GPA, personality traits (assessed at Time 1 and in 
2012) grades from teacher education, as well as student-
rated instructional quality were used in the imputation phase. 
In addition, information on the Big Five personality traits 
assessed in the 2006 starting cohort through a five-item mea-
sure (Rammstedt, Koch, Borg, & Reitz, 2004) which was 
administered to all participants of this cohort were used as 
auxiliary variables in the imputation phase. The resulting 
data sets were analyzed separately and the results for each 
data set were combined using Rubin’s rules, as implemented 
in the Mplus software (see Enders, 2010).

Results

Table 2 provides an overview of the descriptive statis-
tics and intercorrelations for teachers’ entry characteris-
tics. Correlation analyses revealed statistically significant 

TABLE 1
Variance Components and Intraclass Correlations for Instructional Quality

Variance Components Proportion of Variance Between (ICC)

 
Students 
(Level 1)

Classes 
(Level 2)

Teachers 
(Level 3)

Classes— 
V2/(V1 + V2 + V3)

Teachers— 
V3/(V1 + V2 + V3)

Cognitive activation 0.124 0.018 0.007 0.121 0.047
Classroom management 0.343 0.101 0.092 0.188 0.172
Social support 0.195 0.050 0.034 0.179 0.122
Instructional tempo 0.281 0.056 0.030 0.153 0.082

Note. N = 3,768 students in 213 classes with 113 teachers. ICC = intraclass correlation coefficient; V1 = variance on Level 1; V2 = variance on Level 2; 
V3 = variance on Level 3. Calculations are based on empty three-level models (see Hox, 2010).

TABLE 2
Descriptive Statistics and Intercorrelations of the Entry Characteristics and Teacher Education Grades on Teacher Level

M SD 1 2 3 4 5 6 7 8

1. Cognitive abilities 101.17 12.76 —  
2. High school GPA 2.33 0.59 .31 —  
3. Neuroticism 2.20 0.45 −.06 .13 —  
4. Extraversion 2.99 0.39 −.04 −.20 −.45 —  
5. Openness 2.68 0.41 −.03 .01 .19 .12 —  
6. Agreeableness 3.07 0.36 −.09 −.02 −.19 .35 .08 —  
7. Conscientiousness 2.96 0.46 −.09 .15 −.12 −.18 −.01 .16 —  
8. First exam grade 2.08 0.47 .10 .47 −.03 .06 −.01 .05 .04 —
9. Second exam gradea 1.90 0.46 .10 .31 −.24 .12 −.01 .10 .22 .32

Note. N = 113 teachers. Correlations statistically significant at p < .05 are shown in boldface.
aN = 78.
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positive correlations between cognitive abilities and high 
school GPA (r = .31, p < .001). In addition, extraversion 
was statistically significantly negatively associated with 
neuroticism (r = −.45, p < .001) and positively with agree-
ableness (r = .35, p = .001). However, analyses of collin-
earity among the teachers’ entry characteristics revealed no 
serious collinearity problems (cf. additional information 
online Supplemental Table S5).

Entry Characteristics as Predictors of Instructional Quality

Our first research question concerned the predictive valid-
ity of teachers’ entry characteristics for teachers’ instructional 
quality. Four three-level multilevel models were estimated, 
and cognitive activation (Model I-1 in Table 3), classroom 
management (Model II-1 in Table 3), social support (Model 
III-1 in Table 4), and instructional tempo (Model IV-1 in 
Table 4) were regressed on teachers’ entry characteristics 
entered simultaneously. High school GPA was a valid posi-
tive predictor of teachers’ classroom management (β = .25, 
p = .023), indicating that teachers with high general aca-
demic ability were able to manage time and disturbances in 
their classroom more effectively after controlling for cogni-
tive abilities and Big Five personality traits. Thereby, all 
entry characteristics entered simultaneously as predictors 
explained 21% of the variance between teachers. In addition, 
teachers’ social support was statistically significantly posi-
tively predicted by agreeableness, indicating that high school 
leavers with high agreeableness provided strong social sup-
port (β = .30, p = .047) in their lessons, after controlling for 
cognitive abilities, high school GPA, and other personality 
traits. All entry characteristics entered simultaneously 
explained 17% of between-teacher variance in social sup-
port. None of these teacher characteristics statistically sig-
nificantly predicted cognitive activation or instructional 
tempo. Cognitive abilities, high school GPA, and personality 
traits entered simultaneously as predictors explained 19% of 
the variance between teachers in cognitive activation and 
11% of the variance between teachers in their instructional 
tempo.

Entry Characteristics and Grades From Teacher Education 
as Predictors for Instructional Quality

We included the first and second exam grade in the four 
multilevel models (Research Question 2a; Tables 3 and 4). 
The second exam grade statistically significantly positively 
predicted efficacy in classroom management (β = .44, 
p = .001) and instructional tempo (β = .34, p = .038), after 
controlling for the first exam grade. The first and second 
exam grade entered simultaneously as predictors explained 
6% of the variance between teachers in cognitive activation, 
16% in classroom management, 6% in social support, and 
10% in instructional tempo.

In the next step, we included the first and second exam 
grade and teachers’ entry characteristics simultaneously in 
the four multilevel models (Research Question 2b; Tables 3 
and 4). The results showed that the second exam grade sta-
tistically significantly positively predicted efficacy in class-
room management (β = .43, p = .005), after controlling for 
entry characteristics and first exam grade. In addition, the 
second exam grade was found to statistically significantly 
positively predict teachers’ instructional tempo (β = .41, 
p = .019) after controlling for teachers’ entry characteristics 
and first exam grade. Whereas high school GPA was not a 
statistically significant predictor of classroom management 
after controlling for grades from teacher education, the 
results showed that agreeableness remained a statistically 
significant positive predictor of social support even when 
teachers’ grades from teacher education were included in the 
regression analyses. This indicates that, if we compare 
teachers with the same grades from teacher education, those 
teachers who described themselves as altruistic, sympa-
thetic, trustworthy, and nurturing in their last year of high 
school were able to provide stronger social support to their 
students several years later. All predictors entered simultane-
ously explained 23% of between-teacher variance in cogni-
tive activation, 35% of variance in classroom management, 
23% of variance in social support, and 24% in instructional 
tempo.

Finally, we explored whether grades from teacher educa-
tion act as a mediator for the associations between teachers’ 
entry characteristics and later instructional quality. We set up 
four mediation models to investigate whether the second 
exam grade mediated the effect between entry characteris-
tics and teachers’ instructional quality. We found a statisti-
cally significant positive indirect effect (β = .16, p = .029) 
of high school GPA mediated through the second exam grade 
on classroom management. The nonsignificant relationship 
between high school GPA and classroom management in 
Model IV-2b indicated a full mediation. Calculating the ratio 
of the indirect effect to the total effect, 63% of the total effect 
is explained by the indirect effect (Wen & Fan, 2015). 
Furthermore, we found a statistically significant positive 
indirect effect (β = .16, p = .028) of high school GPA medi-
ated through the second exam grade on instructional tempo. 
The mediation models on cognitive activation and social 
support did not show significant mediation effects.

Discussion

The main aim of the present study was to investigate the 
link between teachers’ entry characteristics and instructional 
quality. Our first research question addressed the question of 
whether teachers’ Big Five personality traits, cognitive abili-
ties, and general academic ability (indicated by the high 
school GPA) can predict secondary school teachers’ instruc-
tional quality, as rated by their students up to 10 years later. 

https://journals.sagepub.com/doi/suppl/10.1177/2332858419897884
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Drawing on a longitudinal study, our findings indicate that 
some entry characteristics of teachers have predictive valid-
ity for their later instructional quality. However, the size of 
these effects can be rated as small to moderate. Furthermore, 
we found the second exam grade to have predictive validity 
for teachers’ instructional quality.

Which Teacher Characteristics Lead to High-Quality 
Instruction?

Entry Characteristics and Instructional Quality. In our first 
research question, we investigated the predictive validity of 
teachers’ entry characteristics for teachers’ instructional 
quality, as rated by their students. We found that teachers 
who enter teacher education with high values in agreeable-
ness are able to provide a supportive social environment in 
which students feel secure and personally valued. This is in 
line with Mount et al. (1998) who already found that agree-
ableness is associated with job performance in jobs with 
interpersonal interactions. In addition, teachers’ high school 
GPA was predictive of classroom management. However, 
cognitive abilities were not predictive of instructional qual-
ity. Instead, high school GPA and cognitive abilities were—
though not statistically significantly—negatively related to 
cognitive activation. This finding is intriguing, raising ques-
tions about the appropriateness of students’ ratings concern-
ing cognitive activation as well as underlying processes 
explaining these findings. Summarizing, our findings give 
only limited support for the bright person hypothesis which 
proposed that the best teachers are bright, well-educated 
people (Kennedy et al., 2008). These findings are also con-
trary to previous research across various professions show-
ing that cognitive abilities are valid predictors of occupational 
success (Schmidt & Hunter, 2004). One possible explana-
tion for this difference might be that those studies used other 
indicators for occupational success, for example, salary or 
status of the profession. However, these indicators are less 
suitable to differentiate between German teachers as teach-
ers’ salary is not performance-related but depends to a large 
extent on school type and years on the job. Another possible 
explanation for this difference is that there are characteris-
tics of a teachers’ workplace that differ largely from those of 
other occupations: the complexity of teachers’ work mainly 
results from their interactions with students (Doyle, 1986; 
Rowan, 1994). Teaching therefore seems to require other 
characteristics, for example, agreeableness, as discussed 
before. Research on other entry characteristics which are 
more closely related to teachers’ interactions with students, 
such as the ability to perceive, express, and manage emo-
tions (Salovey, Bedwell, Detweiler, & Mayer, 2000)—might 
be promising. Another explanation for the finding that con-
scientiousness was not predictive for instructional quality 
might be a strong restriction in the variance in our sample of 
teachers for two reasons. First, our sample might have been 

positively selected as only those teacher candidates who had 
finished the first part of teacher education without delay 
(e.g., failed exams) were included in our sample. However, 
a comparison of our sample to all students who wanted to 
become a teacher two years after finishing high school 
revealed no significant selection effect. Second, people 
who choose teacher education might differ in their person-
ality characteristics from those who choose other profes-
sions. However, using the data of the TOSCA study, Roloff 
Henoch, Klusmann, Lüdtke, and Trautwein (2015) and 
Klusmann, Trautwein, Lüdtke, Kunter, and Baumert (2009) 
found no differences in conscientiousness between teacher 
candidates and other students.

The focus of this study was on teachers’ instructional qual-
ity, which seems reasonable as instruction is the “core busi-
ness of teaching” (Baumert et al., 2013). Nevertheless, the 
work of a teacher comprises more than instruction—aspects 
which are not included in student ratings of instructional 
quality—and we suggest that teachers’ entry characteristics, 
such as conscientiousness, are important predictors of some 
other aspects of teaching (e.g., school development, engage-
ment in further training, counseling). We expect, for example, 
a highly conscientious teacher to be more engaged at prepar-
ing lessons, teaching additional courses (e.g., if other teachers 
are sick), and engaging in further training. Future research 
might benefit from including other measures of teachers’ job 
performance.

Many researchers and politicians have argued that recruit-
ment and selection of individuals who show favorable entry 
characteristics might raise teachers’ instructional quality 
(Auguste et al., 2010; Kim et al., 2018; Klassen et al., 2014). 
Although the predictive validity of teachers’ entry character-
istics on instructional quality was, if at all, moderate in size, 
the current study showed that teachers with a good high 
school GPA had an advantage for their later classroom 
management. This finding is especially important as stu-
dent discipline problems (which might result from a lack of 
classroom management) are one of the most important rea-
sons for teacher turnover (Ingersoll, 2001). In addition, 
teachers who scored high on agreeableness provided higher 
social support to their students. Considering current research 
findings, showing that personality traits change through 
intervention (Roberts et al., 2017), it might reasonably be 
assumed that relevant personality traits, such as agreeable-
ness, can be supported in a favorable way through adequate 
programs during teacher education (e.g., training on social 
skills). We performed some additional analyses on the stabil-
ity of personality during teacher education as well as predic-
tive validity of personality assessed in the year 2010 for 
instructional quality. The results show that stability of per-
sonality traits is moderate with correlations ranging from .50 
to .62 (see online Supplemental Table S2). More important 
in the present context, associations between personality 
traits assessed in 2010 and student ratings on their teachers’ 

https://journals.sagepub.com/doi/suppl/10.1177/2332858419897884
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instructional quality are quite similar compared with the 
relationship between personality assessed in Time 1 and 
instructional quality (see online Supplemental Tables S3 and 
S4)—37 of the 40 associations have identical significant/
nonsignificant associations with instructional quality. Still 
unknown is whether the associations between teacher char-
acteristics and instructional quality vary throughout their 
professional career, depending on other teacher characteris-
tics. For example, most beginning teachers are highly moti-
vated when entering the teaching profession and this 
motivation may suppress, for example, effects of conscien-
tiousness. The initial motivation might decrease after a few 
years of teaching and effects of conscientiousness on teach-
ers’ behavior in the classroom may then become more appar-
ent (e.g., see Trautwein et al., 2015, for compensatory effects 
of interest and conscientiousness in students). Further 
research is needed on how the phase of the professional 
career (e.g., beginning vs. experienced teachers) moderates 
the relevance of teacher characteristics throughout the pro-
fessional careers of teachers (see also Richter, Kunter, 
Klusmann, Lüdtke, & Baumert, 2011, for associations 
between the phase of teachers’ professional career and their 
uptake of learning opportunities).

Moreover, based on the offer/take-up model (Göbel & 
Helmke, 2010), Kunter, Kleickmann, Klusmann, and Richter 
(2013) suggested that teachers’ entry characteristics might 
have an indirect effect on teachers’ instructional quality 
through their impact on the use of learning opportunities 
during teacher education and in-service teacher training. 
This, in turn, influences the development of professional 
knowledge and skills, which are assumed to be a key factor 
in teachers’ instructional quality (Baumert et al., 2010; 
Krauss, Baumert, & Blum, 2008; Krauss, Brunner, et al., 
2008; Kunter, et al., 2007). Further research is needed on 
these indirect effects of teachers’ entry characteristics 
through the development of professional knowledge and 
skills.

Grades From Teacher Education and Instructional Quality.  
In recent years, a growing body of research has focused on 
the predictive validity of characteristics of teachers’ educa-
tion, such as grades from teacher education, having a major 
in the field to be taught, or teachers’ certification status,2 for 
teachers’ instructional quality and student outcomes (Dar-
ling-Hammond, 2000; Hill et al., 2015; Wayne & Youngs, 
2003). Our study contributes to this research in that it inves-
tigated the relative predictive validity of grades from German 
teacher education and teachers’ entry characteristics for 
teachers’ instructional quality. We found the second exam 
grade to positively predict classroom management and 
instructional tempo when teachers’ entry characteristics were 
controlled for, whereas the first exam grade had no predictive 
validity for teachers’ instructional quality. Interestingly—
though not statistically significantly—the first exam grade 

related negatively to student ratings of instructional quality. 
Due to the division of German teacher education in two sepa-
rate phases, the first exam grade mainly reflects the amount 
of declarative knowledge (e.g., knowledge of how to react to 
disturbances in lessons) acquired during university educa-
tion, whereas the second exam grade may be an indicator of 
teacher candidates’ procedural knowledge (e.g., the ability to 
make use of this theoretical knowledge). Our findings point 
in the direction that procedural knowledge, which builds on 
declarative knowledge from university education, is more 
proximal to instructional behavior. Nonetheless, it is impor-
tant to note that grades are only distal indicators of the 
acquired knowledge. However, when interpreting our results 
on the first exam grade it needs to be kept in mind that uni-
versity grades might vary in their meaning due to different 
grading practices between different subjects (e.g., German, 
English, mathematics) and universities. Thus, teachers’ first 
exam grade might not be comparable across subjects and uni-
versities which might limit its predictive validity. The second 
exam grade might be more comparable across subjects, as the 
focus of this phase is on practical training and pedagogical 
content. When interpreting the predictive validity of the sec-
ond exam grade for instructional quality, it should be noted 
that there is some kind of overlap between these constructs, 
as the second exam grade is partly based on ratings of teach-
ers’ instructional quality. However, there are considerable 
differences in time of assessment, context, and rater (exami-
nation board vs. students).

Despite some overlap between the second exam grade 
and the instructional quality ratings used in our study, our 
findings on the predictive validity of the second exam grade 
are very interesting for policy makers. In Germany, the deci-
sion concerning whether teacher candidates actually become 
teachers mainly depends on their second exam grade and we 
found this grade to be a valid predictor of teachers’ instruc-
tional quality. Therefore, our findings confirm the suitability 
of this selection method. The current study shows that there 
are differences in the predictive validity of teachers’ grades 
from teacher education between the investigated aspects of 
instructional quality. It might be assumed that these differ-
ences are due to variations in the amount and quality of learn-
ing opportunities during teacher education for the aspects of 
instructional quality, for example, few high-quality learning 
opportunities for cognitive activation and social support. A 
stronger integration of learning opportunities on social sup-
port into teacher education might also lead to a less pro-
nounced association between applicants’ agreeableness and 
the social support they provide later in the classroom as 
teachers.

Limitations and Future Research

The present study complements previous findings on 
teaching quality in several ways. Nonetheless, some main 

https://journals.sagepub.com/doi/suppl/10.1177/2332858419897884
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limitations need to be considered. First, we used student rat-
ings of teachers’ instructional quality to identify high-quality 
teachers, as we argued that student reports are a valid source 
of information on teachers’ instructional quality. Therefore, 
we avoided shared-method variance, which is present in 
studies using teachers’ self-reports on the quality of their 
instruction (Biermann, Karbach, Spinath, & Brünken, 2015) 
or using student ratings’ of teaching quality together with 
student ratings of the teachers’ personality (Kim et al., 
2018). However, the ratings of students might be influenced 
by their opinions on what high-quality teachers are, instead 
of actually on ratings of their teachers’ instructional quality 
(cf. Duckworth et al., 2009). The use of student achieve-
ment gains or observer ratings might solve this problem. 
Nevertheless, we believe teachers’ instructional quality as 
rated by their students to be an important criterion of teacher 
efficacy, which affects not only student achievement but 
also students’ motivation and emotions (Kunter, Klusmann, 
et al., 2013).

Second, reviewing previous empirical research on 
instructional quality, we decided to set the focus of the pres-
ent investigation on efficient classroom management, cogni-
tively challenging instruction, formation of a supportive 
social environment, and an appropriate instructional tempo. 
However, other aspects of instructional quality might also be 
important to investigate, such as enhancing students’ learn-
ing difficulties or adaption of instruction (e.g., Corno, 2008).

Third, as we described in the Method section, our sample 
was selected in terms of entry characteristics due to a self-
selection process into teacher education as well as due to 
external selection processes (e.g., only student teachers who 
successfully passed the first exam were able to participate in 
the second part of teacher education) during teacher educa-
tion. Furthermore, 32.1% of the teachers in our sample were 
still enrolled in the second part of teacher education and we 
do not know whether all of them will stay in the teaching 
profession. Moreover, we found a medium-sized selectivity 
bias concerning neuroticism between teachers still enrolled 
in the second part of teacher education and those who already 
finished teacher education. In addition, due to the data col-
lection procedure, the response rate on teacher level was 
37.7% and there is no information on the response rate on 
student level available. Reasons for attrition may be due to 
either teachers’ and students’ unwillingness to respond, 
teachers’ inability to incorporate the data collection into the 
time frame of their lessons and students’ absence from the 
lessons of data collection. Selectivity analyses concerning 
teachers’ entry characteristics of respondents and nonre-
spondents were possible and described in the methods sec-
tion. However, a conceivable high level of selectivity bias 
concerning instructional quality as well as grades from 
teacher education of respondents compared with nonrespon-
dents could not be investigated.

Fourth, there was considerable variance on the class level 
(1.8%–10.1%), indicating that class characteristics may 

influence the aggregated student ratings on the class level, 
such as subject taught, gender distribution, or age of the stu-
dents. For example, teachers’ agreeableness might be more 
important for younger students than for older ones. Further 
research is needed to investigate the influence of class char-
acteristics in the context of the present research questions 
and that includes more than two classes per teacher.

Fifth, results of the current study may point to the view 
that personality traits are not particularly important for 
teachers’ academic and job success. However, it needs to be 
kept in mind that we investigated rather objective criteria of 
teachers’ academic and job success. Previous research has 
shown that personality traits are more important for subjec-
tive criteria of academic and job success, such as job satis-
faction (Judge, Heller, & Mount, 2002; Ng, Eby, Sorensen, 
& Feldman, 2005) and affective well-being (Alarcon, 
Eschleman, & Bowling, 2009; Klusmann, Kunter, Voss, & 
Baumert, 2012).

Sixth, we tested for numerous associations and in order 
to avoid important effects to go undetected, we decided 
not to adjust the p values for multiple testing, which results 
in an increased risk of Type I errors (see Keselman, Miller, 
& Holland, 2011). Moreover, due to the three-level struc-
ture of our data (instructional quality ratings of students 
nested within classes which are nested within teachers), 
we were not able to apply bootstrapping to the mediation 
models which might limit the reliability of our findings. 
We want to caution the reader that more research in diverse 
contexts is required to investigate whether our results can 
be replicated.

Conclusions

The question of which teacher characteristics explain dif-
ferences in the quality of teachers’ instruction is central to 
research on teaching quality and students’ educational attain-
ment. The present study contributes to the existing literature 
on teachers’ instructional quality by investigating the role of 
teachers’ entry characteristics and teachers’ grades from 
teacher education based on longitudinal data regarding 
German secondary school teachers. Our findings indicate 
that the entry characteristics of teacher candidates might be 
predictive for their instructional quality which should be fur-
ther investigated in future research. Summarizing, although 
there are some important limitations, for example, concern-
ing possible selectivity bias due to the nonresponse rates, 
this investigation can be seen as an important starting point 
for further research on teacher characteristics which predict 
teachers’ instructional quality.
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Notes

1. The reliability (ρ2) of the mean of the student ratings aggre-
gated at the teacher level is given as follows (Jeon et al., 2009):

ρ 2
3

3
2 1

=
+ +

V

V
V V

n n nc c jc

where V1 is the variance between teachers, V2 is the variance 
between classes within teachers, V3 is the variance between stu-
dents within classes and teachers, nc is the average number of 
classes for teachers, and njc  is the average number of students 
within classes. As can be seen, the reliability strongly depends on 
the average number of classes for teachers

2. Standard certificate means that a teacher has been prepared in 
a state-approved teacher education program at the undergraduate or 
graduate level and has a major or minor in the field to be taught, a 
certain number of credits in education, and a few weeks of student 
teaching experience.
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