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A B S T R A C T   

Teacher judgments of student achievement influence students’ school transitions. Teachers not only evaluate 
student achievements but also other competencies, such as metacognitive knowledge. Therefore, students’ 
metacognitive knowledge could affect teachers’ school track recommendations. The aim of this study (N = 5870 
elementary school students from the German National Educational Panel Study) was to explore the extent to 
which students’ metacognitive knowledge influences teacher judgments, teacher school track recommendations, 
and students’ transition to gymnasium. We employed a multilevel path model to test the effects of metacognitive 
knowledge on teacher judgments, school track recommendations, and students’ transition to gymnasium. 
Moreover, we found that metacognitive knowledge has a significant indirect effect on school track recommen
dations and students’ transition to gymnasium via teacher achievement judgments. The implications of these 
results for teacher education are discussed.   

Educational relevance statement 

Secondary school track assignments based on teacher recommen
dations have been shown to contribute to inequalities in students’ school 
careers, which can affect their employment prospects. Thus, it is 
important to investigate the direct and indirect factors that influence 
students’ school careers. Students’ metacognitive knowledge can man
ifest in metacognitive knowledge about learning strategies that rely on 
this metacognitive knowledge and that affect teacher judgments of 
student achievement. In turn, these judgments impact teacher recom
mendations for school tracks and students’ actual school transitions. By 
exploring data from the German National Educational Panel Study, we 
found that elementary school students’ metacognitive knowledge 
directly influences teacher judgments and indirectly influences teacher 
school track recommendations and students’ transition to a higher sec
ondary school track (i.e.,”Gymnasium”) via teacher achievement 
judgments. 

1. Introduction 

Teacher evaluations of student achievement affect students’ educa
tional trajectories (Neuenschwander & Malti, 2009). Such evaluations 

are especially important with regard to teacher recommendations for 
secondary schools and students’ actual school transitions (Maaz & Nagy, 
2010). The few studies on this topic have shown that teachers’ recom
mendations for elementary school students which secondary school type 
they should pursue are based on their judgments of various student 
competencies, which go beyond the official criteria of student achieve
ment in mathematics and reading literacy (e.g., Boone & Van Houtte, 
2013). These include aptitudes that are less visible at first glance, such as 
metacognitive knowledge. Metacognitive knowledge (i.e., knowledge of 
learning strategies and the conditions under which they can be appro
priately used) has been shown to be very important for students’ school 
success (Schneider et al., 2022). 

The present study explores the extent to which students’ meta
cognitive knowledge influences teacher judgments, teacher school track 
recommendations, and students’ transition to a higher secondary school 
track. This addresses a research gap since, to our knowledge, no studies 
have examined the potential impact of students’ metacognitive knowl
edge on these aspects, which are important for their long-term school 
careers. The lack of research in this area is surprising, given that teacher 
recommendations are known to strongly affect whether students attend 
secondary school in the highest academic track (known as “Gymnasium” 
in German-speaking countries) or in the middle or lower academic 
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tracks (known as “Realschule” and “Hauptschule,” respectively; Maaz & 
Nagy, 2010). This allocation to different school tracks at the secondary 
level has been shown to contribute to inequalities in educational out
comes (Maaz et al., 2008). The current study focuses on the effects of 
teacher judgments in the German school system, which has a clear 
tracking system. In a transition situation, these judgments become 
influential for students’ long-term school careers. Moreover, even if 
school systems in other countries are less rigid and more permeable, 
such effects may also occur in these countries, albeit in a somewhat 
weaker form. Thus, it is important to understand the role that elemen
tary school students’ metacognitive knowledge might play in teacher 
judgments of student achievement, school track recommendations, and 
students’ transition to gymnasium. In the following sections, we provide 
an overview of studies on teacher judgments and school recommenda
tions, which affect students’ school transitions, and explain how stu
dents’ metacognitive knowledge may influence these judgments. 

1.1. Teacher judgments 

Teachers judge student competencies in school. According to Wei
nert (2001), competencies not only include knowledge but also learning 
strategies in a broader sense. Thus, student competencies include met
acognitive knowledge about the use of learning strategies. Teachers’ 
judgments of student achievement in a subject refer to student compe
tencies, including content knowledge in the subject (Wyatt-Smith et al., 
2024) and various learning aspects, such as strategy use (Carr & Kurtz, 
1991). Thus, teacher judgments about student competencies are not 
only influenced by student achievement (e.g., content knowledge) but 
also students’ metacognitive knowledge. 

1.1.1. Teacher judgments of metacognitive knowledge 
Many studies have investigated teacher judgments of student 

achievement (for a meta-analysis, see Südkamp et al., 2012), and some 
have explored teacher judgments of student characteristics, such as 
student aptitudes (Brandmiller et al., 2020; Kriegbaum et al., 2019) and 
students’ socioeconomic status, gender, and immigrant background 
(Brandmiller et al., 2020). Students’ characteristics and classroom be
haviors are visible to teachers and have been shown to affect teacher 
judgments (Batruch et al., 2023). By contrast, few studies have focused 
on teacher judgments of their perceived metacognitive knowledge of 
students (Carr & Kurtz, 1991; Carr & Kurtz-Costes, 1994; for a review, 
see Urhahne & Wijnia, 2021). Evaluating student competencies that are 
not directly visible, such as metacognitive knowledge, can be chal
lenging for teachers (Kriegbaum et al., 2019; Stang & Urhahne, 2016). 

According to its broad conceptualization, metacognition is defined as 
“any knowledge or cognitive activity that takes as its cognitive object, or 
that regulates, any aspect of any cognitive activity” (Flavell et al., 1993, 
p. 150). Although various models of metacognition have been proposed 
with different emphases, one of the most important components of 
metacognition is metacognitive knowledge (see Brown, 1987;Flavell, 
1979; Schraw & Moshman, 1995). Metacognitive knowledge refers to 
explicit knowledge about oneself as a learner and factors such as task 
and strategy-related characteristics that affect one’s performance (Fla
vell, 1979; Schraw & Moshman, 1995). It can be assumed that meta
cognitive knowledge, especially knowledge about strategies, constitutes 
a prerequisite for the selection of adequate strategies. Empirical support 
for this view comes from cross-sectional studies that show that meta
cognitive knowledge is related to strategy use and memory performance 
(Schneider et al., 1998; Schneider & Pressley, 1997). Moreover, longi
tudinal studies have demonstrated that general metacognitive knowl
edge and metacognitive knowledge about strategies are predictive of 
subsequent strategy use in elementary school children (Grammer et al., 
2011; Schlagmüller & Schneider, 2002), which supports the assumption 
that children would not make use of learning strategies until they have 
adequate levels of metacognitive knowledge (Schneider et al., 2022). In 
addition, teachers’ perception of students’ academic ability is positively 

correlated with students’ metacognitive knowledge about the use of 
strategies (Carr & Kurtz, 1991). Thus, teachers appear to have a holistic 
perspective on student achievement: students with higher achievement 
are perceived as learners with higher metacognitive knowledge (Carr & 
Kurtz, 1991). 

Based on these findings, it can be assumed that students’ meta
cognitive knowledge could become visible to teachers and be relevant 
for teacher judgments, as children with more sophisticated meta
cognitive knowledge might approach learning tasks differently by using 
more elaborate learning strategies in a classroom context. Moreover, 
they might also reflect more on their own learning activities and show 
more metacognitive knowledge, such as defining tasks, planning, 
monitoring, and evaluating. Teachers judge how students approach 
learning tasks by observing their performance (Efklides, 2006; Salonen 
et al., 2005). 

Taken together, these metacognitive knowledge-related learning 
strategies inform teachers about how students learn. Moreover, teachers 
might incorporate these strategies into their judgments about student 
achievement since they must evaluate not only the latter but also student 
competencies. 

1.1.2. Metacognitive knowledge and domain-specific teacher judgments 
Because teachers evaluate a range of domain-specific competencies, 

engagement, and other characteristics before assigning a school grade to 
students (Brookhart et al., 2016; Carr & Kurtz, 1991), we assumed that 
students’ metacognitive knowledge also affects teacher judgments of 
domain-specific competencies. Some studies that have explored stu
dents’ metacognitive knowledge and teacher judgments are situated 
within the context of mathematics (e.g., Carr & Kurtz, 1991; Carr & 
Kurtz-Costes, 1994; Desoete, 2008). For example, Carr and Kurtz-Costes 
(1994) showed that third-grade elementary students’ achievement and 
metacognitive knowledge predicted teachers’ perceptions of their gen
eral ability, metacognitive knowledge, self-concept, effort attributions 
for success, and ability attributions for success. However, few studies 
have explored students’ metacognitive knowledge and teacher judg
ments of reading literacy, which can be measured through reading and 
writing tasks (Carr & Kurtz, 1991; van Kraayenoord & Schneider, 1999). 
For instance, Carr and Kurtz (1991) found a high positive correlation 
between the students’ ability and students’ metacognitive knowledge 
which are both perceived by teachers (r = 0.82, p < .01). Moreover, a 
study by van Kraayenoord and Schneider (1999) showed that teacher 
judgments of third-grade elementary school students’ reading achieve
ment were positively associated with students’ metacognitive knowl
edge. Taken together, these studies provide some indication that 
students’ metacognitive knowledge might play a role in the formation of 
teacher judgments of mathematics and reading. 

1.1.3. Judgment of metacognitive knowledge, school track 
recommendations, and school transition 

In many European countries, the transition from primary to sec
ondary education involves the allocation of students to specific school 
tracks based on teacher judgments of their achievement (Maaz et al., 
2008; van Leest et al., 2021). In Germany, teachers generate track rec
ommendations based not only on students’ potential for academic suc
cess but also their grades, in line with state regulations (Maaz et al., 
2008). Teachers usually evaluate student achievement, which forms the 
basis for their grades (Kriegbaum et al., 2019). In addition to achieve
ment, teachers take other variables into account when providing school 
track recommendations (Batruch et al., 2023; Sneyers et al., 2018). 
Students’ metacognitive knowledge-related learning strategies (e.g., 
planning how to solve a task or using an appropriate strategy for a task; 
Rüede et al., 2023) is one variable that affects teacher judgments of 
student achievement (Boone & Van Houtte, 2013; Grammer et al., 
2011). For instance, Boone and Van Houtte (2013) found that teachers’ 
track recommendations included a consideration of students’ planning 
capacity, as well as their independence, punctuality, and responsibility 
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(Boone & Van Houtte, 2013). Other studies have also identified associ
ations between school track recommendations and school-appropriate 
behaviors, such as independence and the ability to plan (Sneyers 
et al., 2018; Neuenschwander & Malti, 2009). A recent study that 
explored data from the German National Educational Panel Study found 
that students’ consciousness, which was defined as their ability to be 
goal-directed, plan, and follow norms and rules, plays a significant role 
in educational transitions (Gil-Hernández, 2021). 

The impact of teacher judgments of student achievement on school 
track recommendations and school transitions may be explained by the 
halo effect. The halo effect occurs, for example, when one of a student’s 
positive qualities (e.g., high student engagement in the classroom, such 
as strategically solving a mathematical problem) positively influences 
teacher judgments of their achievement (Kaiser et al., 2013; Urhahne & 
Wijnia, 2021). Drawing on these previous findings, we assumed that 
student metacognitive knowledge likely has a halo effect on teacher 
judgments of student achievement. More specifically, we assumed that a 
high level of student metacognitive knowledge can lead to positive 
teacher judgments of student achievement. Students’ metacognitive 
knowledge may become visible to teachers through their use of learning 
strategies (e.g., planning or strategy use; Boone & Van Houtte, 2013; 
Rüede et al., 2023) related to metacognitive knowledge. 

In summary, studies have found that metacognitive knowledge- 
related learning strategies are positively associated with school track 
recommendations and school transitions. Based on previous findings 
(Flavell et al., 1993; Grammer et al., 2011; Veenman et al., 2006), we 
assumed that students’ metacognitive knowledge can be considered a 
prerequisite for metacognitive knowledge-related learning strategies (e. 
g., planning and strategy use), which in turn affects teachers’ school 
track recommendations. 

1.2. Teacher judgments as a mediator in the relation between students’ 
metacognitive knowledge, school track recommendations, and the 
transition to gymnasium 

As mentioned earlier, teacher judgments of student achievement 
make reference to different student variables (Urhahne & Wijnia, 2021) 
and competencies (Weinert, 2001). These judgments affect students’ 
school track recommendations and transition to a secondary school 
track (Maaz & Nagy, 2010; Pietsch & Stubbe, 2007). School track rec
ommendations and decisions should be based on students’ academic 
achievement, as research has shown that student achievement is the best 
predictor of school track decisions (Ditton et al., 2005; Glock et al., 
2013). However, teachers have a holistic view of student achievement 
and consider different student characteristics (Carr & Kurtz, 1991; 
Urhahne & Wijnia, 2021), which supports the halo effect assumption. 
This influences teacher judgments of student achievement (Urhahne & 
Wijnia, 2021) and their school recommendations (Batruch et al., 2023). 
More specifically, teacher judgments of student achievement and 
different student characteristics or learning strategies in the classroom 
are integrated into their school recommendations for students (Batruch 
et al., 2023; Glock et al., 2013). Moreover, studies have found that 
teacher judgments of student achievement influence school track rec
ommendations, which in turn affect students’ transition to a secondary 
school type after elementary school (Ditton & Krüsken, 2006; Maaz & 
Nagy, 2010). However, the effect of students’ planning as a meta
cognitive knowledge related construct on school track recommendations 
has been investigated in only a few studies (Boone & Van Houtte, 2013; 
Sneyers et al., 2018), and the role of metacognitive knowledge for school 
track recommendations has not been explored. Moreover, teachers’ 
school track recommendations often shape students’ actual school track 
choices (Rottermann et al., 2015). Thus, we assumed that teachers’ 
recommendations determine students’ transition to a particular sec
ondary school track. Since teacher judgments of their academic abilities 
are associated with student metacognitive knowledge (Carr & Kurtz, 
1991), and teacher judgments of student achievement are related to 

their school track recommendations (Ditton & Krüsken, 2006), we ex
pected to find positive effects of student metacognitive knowledge on 
both teacher judgments of student achievement and school track rec
ommendations. We also expected that teacher achievement judgments 
mediate the effect of students’ metacognitive knowledge on teachers’ 
school track recommendations and students’ school transition. To our 
knowledge, the effect of students’ metacognitive knowledge on teacher 
judgments of student achievement, school track recommendations, and 
their actual transition to secondary school have not been investigated. 
Thus, the present study aims to address this research gap. 

1.3. Domain-specific competencies, socio-economic status, gender, and 
cognitive abilities as important control variables 

Previous domain-specific competencies and grades are crucial pre
dictors of teachers’ school track recommendations and students’ tran
sition to a secondary school track (Maaz & Nagy, 2010). Consequently, 
most large-scale studies that explore school track recommendations or 
school transition effect controlled for students’ mathematical and 
reading competencies or grades (Ditton & Krüsken, 2006; Dumont et al., 
2019). In addition to domain-specific competencies, other factors may 
also influence school track recommendations and school transitions. 
One such factor is socio-economic status (SES). A large body of studies 
has shown that teacher judgments are directly affected by students’ SES 
(Batruch et al., 2023; Boudon, 1974). 

Students’ gender can also influence teacher judgments in mathe
matics and reading literacy. For instance, research has found that 
teachers tend to underestimate female students’ mathematics perfor
mance compared to male students who perform and behave similarly. In 
turn, this underestimation of female students affects the mathematics 
grade assigned by teachers (Robinson-Cimpian et al., 2014). The 
converse is true with regard to reading literacy, as teachers demonstrate 
lower expectations of boys than girls. Some studies have shown the in
direct impact of gender on school track recommendations (via teacher 
judgments; Timmermans et al., 2018) and students’ transition to lower 
secondary school tracks (Neuenschwander et al., 2012). Finally, teacher 
judgments of student achievement in mathematics and literacy are also 
affected by students’ cognitive abilities. Studies have confirmed that 
students’ cognitive abilities affect teacher judgments (Baudson et al., 
2016; Gnas et al., 2022; Sneyers et al., 2018) and influence their tran
sition to lower secondary school tracks (Brandt et al., 2020). 

1.4. Present study 

The present study has two aims. First, we investigated the effect of 
students’ metacognitive knowledge on teacher judgments and school 
track recommendations. Second, we investigated the mediating effects 
of teacher judgments of student achievement on the relation between 
metacognitive knowledge and teachers’ school track recommendations 
and students’ transition to gymnasium. The study is based on data from 
the German National Educational Panel Study, which includes a repre
sentative sample of German elementary school children. In Germany, 
students attend a comprehensive primary school from age 6, usually for 
four years (except in Brandenburg and Berlin, where common primary 
school lasts until Grade 6). They are then assigned to one of three tracks 
at the lower secondary level. Tracks and school types in secondary ed
ucation are hierarchical in terms of learning requirements, curricula, 
level of difficulty, track duration, and attainable qualifications upon 
leaving school. Regular secondary schools lead to either the lower sec
ondary school leaving certificate (“Hauptschulabschluss”), the inter
mediate secondary school leaving certificate (“Realschulabschluss”), or 
the upper secondary school leaving certificate (“Abitur”). The upper 
secondary school track (i.e., gymnasium) opens the way to tertiary ed
ucation. However, since the structure of the educational system is very 
heterogeneous at the secondary level in Germany and the availability of 
school types and attendance rates differ among federal states 
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(Henninges et al., 2019), the comparability of school types, especially 
regarding the lower and intermediate tracks, is limited. Upper secondary 
school (i.e., gymnasium, which is the highest track) is the only school 
type that is available in all federal states. Therefore, a distinction is made 
between upper secondary school (gymnasium) and other school types. 
To obtain more conclusive findings, we controlled for SES, gender, 
student achievement in mathematics and reading, and students’ cogni
tive abilities. Accordingly, we focused on the following research 
questions: 

Research Question 1a: To what extent does students’ metacognitive 
knowledge affect teacher judgments of mathematical and written 
language skills? 
Research Question 1b: To what extent does students’ metacognitive 
knowledge affect teachers’ school track recommendations? 
Research Question 2a: To what extent does students’ metacognitive 
knowledge indirectly affect teachers’ school track recommendations 
via teacher judgments of mathematical and written language skills? 
Research Question 2b: To what extent does students’ metacognitive 
knowledge indirectly affect their transition to gymnasium via 
teacher judgments of mathematical and written language skills and 
school track recommendations? 

With regard to the research questions 1a and 1b, we formulated two 
hypotheses. First, we hypothesized that students’ metacognitive 
knowledge affects teacher judgments of mathematical and written lan
guage skills, after controlling for students’ mathematical and reading 
competencies, cognitive abilities, SES, and gender (Hypothesis 1a). Sec
ond, we hypothesized that students’ metacognitive knowledge affects 
school track recommendations (Hypothesis 1b). With regard to research 
questions 2a and 2b, we also formulated two hypotheses. First, we hy
pothesized that teacher judgments of mathematical and written lan
guage skills mediate the effect of students’ metacognitive knowledge on 
teachers’ school track recommendations, after controlling for students’ 
mathematical and reading competencies, cognitive abilities, SES, and 
gender (Hypothesis 2a). Second, we hypothesized that both teacher 
judgments and school track recommendations mediate the effect of 
students’ metacognitive knowledge on their transition to gymnasium, 
after controlling for students’ mathematical and reading competencies, 
cognitive abilities, SES, and gender (Hypothesis 2b). 

2. Method 

2.1. Sample 

To test the hypotheses, we used data from the German National 
Educational Panel Study (NEPS1; NEPS Network, 2021; Blossfeld & 
Roßbach, 2019), which follows multiple cohorts of children, adoles
cents, and adults across their life course. This study focuses on the 
representatively drawn kindergarten cohort of the NEPS (for more in
formation on sampling strategy, see Steinhauer et al., 2016). The 

analytical sample for this study consists of children from Starting Cohort 
2 who participated in competence testing in second grade, which is the 
first measurement point included in this study. Since our main interest is 
students’ transition to tracked secondary school, which mostly takes 
place after fourth grade in Germany, we excluded children from two 
federal states in Germany (Berlin and Brandenburg) where students’ 
transition to secondary school only occurs after sixth grade. Further
more, we excluded children who did not attend fourth grade (e.g., due to 
repeating or skipping a grade) at the time when the majority of the 
sample was tested in Grade 4. This resulted in a sample size of N = 5870 
children (51.4 % of whom were girls) who attended 890 different pri
mary school classes. The mean age of the children at the measurement 
point in Grade 4 was 9 years and 9 months (SD = 4.6 months), and 
around 32 % of them had a migration background. Families’ highest 
international socio-economic status (HISEI; see Ganzeboom et al., 1992; 
Ganzeboom, 2010) was 58.42 (SD = 19.05) on average. According to 
Nold (2010), the mean HISEI of students in Germany in 2008 was 47.6. 
Thus, this indicates that a comparatively higher proportion of highly 
educated parents participated in our study. Furthermore, N = 554 
teachers participated in the study. 

2.2. Measures 

The NEPS includes large, representatively drawn samples and aims 
to perform longitudinal measurements of various areas of competence 
that are considered to be important for educational trajectories. Due to 
the large number of constructs measured, it was not possible to survey 
every construct on an annual basis. Therefore, not all variables of in
terest were assessed at the same measurement point. Our analyses drew 
on four measurement points for Starting Cohort 2. The cognitive 
competence measures were assessed in Grades 2, 3, and 4. The assess
ments took place in schools during the first half of each academic year 
between November and January. To obtain information on teacher 
judgments and teachers’ school recommendations, we used data from a 
questionnaire completed by teachers when the children were in Grade 4 
(i.e., a few months before they provided official school transition rec
ommendations for secondary school). On average, teachers provided 
judgments for six students (M = 6, SD = 3.6, min = 1, max = 19). 
Finally, we drew on data from telephone interviews with parents to 
obtain information on family background variables and actual school 
transitions once children attended Grade 5. More information about the 
procedures and test and survey instruments used in Starting Cohort 2 is 
available online (https://www.neps-data.de/sc2). 

2.2.1. Cognitive competence measures 
The competence tests were administered in small groups by trained 

test administrators at the respective schools. All test administrators 
underwent extensive training, which was designed in cooperation with 
the relevant NEPS units and conducted by employees of the survey 
institute. Students’ cognitive abilities were measured in Grade 2, their 
metacognitive knowledge was measured in Grade 3, and their reading 
and mathematical competencies were measured in Grade 4. All cogni
tive competence measures were assessed using paper-based achieve
ment tests that were specifically designed for administration in the 
NEPS. Furthermore, except for the test of cognitive abilities, a compa
rable scaling procedure was adopted for all tests (see Pohl & Carstensen, 
2012), which provided unidimensional proficiency scores. 

2.2.1.1. Cognitive abilities. The test of cognitive abilities (reasoning) 
was administered in Grade 2 and included 12 matrix items. Each item 
consisted of several horizontally and vertically arranged fields, in which 
different geometrical elements were shown; only one field remained 
free. Students were required to identify the figural element that logically 
completed the stimulus set (Lang et al., 2014). The matrix items were 
presented in two sets of six items each, with a testing time of 3 min. The 

1 The NEPS study is conducted under the supervision of the German Federal 
Commissioner for Data Protection and Freedom of Information (BfDI) and in 
coordination with the German Standing Conference of the Ministers of Educa
tion and Cultural Affairs (KMK) and the Educational Ministries of the respective 
Federal States. All data collection procedures, instruments, and documents were 
checked by the data protection unit of the Leibniz Institute for Educational 
Trajectories (LIfBi). The necessary steps are taken to protect participants’ 
confidentiality according to national and international regulations of data se
curity. Participation in the NEPS study is voluntary and based on the informed 
consent of participants. This consent to participate in the NEPS study can be 
revoked at any time. All analyses were conducted using data from starting 
cohort 2 of the National Educational Panel Study (NEPS; https://doi.org/10.5 
157/NEPS:SC2:10.0.0). All participants of this study or their parents gave 
informed consent to participate in the study. 
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items were scored dichotomously, with 0 indicating an incorrect 
response and 1 indicating a correct response. In the analyses, the sum 
score (with a maximum score of 12 points) was used. The reliability of 
the test was good (Cronbach’s α = 0.74). 

2.2.1.2. Metacognitive knowledge. In Grade 3, students’ metacognitive 
knowledge was measured through a scenario-based competence test that 
primarily focused on different aspects of strategy knowledge, which can 
be seen as a prerequisite for actual strategy use (Schneider et al., 2022). 
The test was based on the general rationale of tests used with secondary 
school children (e.g., the metacognitive strategy knowledge test con
cerning reading strategies implemented in several languages within the 
OECD states participating in the Programme for International Student 
Assessment; Artelt et al., 2009). These tests provide clear standards 
against which students’ responses can be evaluated and have been 
shown to be reliable and economical in use (Artelt & Schneider, 2015). 
The test used in the present study was used to assess metacognitive 
knowledge in a broad and domain-general way and consisted of 10 
scenarios that referred to conditional metacognitive knowledge (i.e., 
knowledge about the appropriateness of different strategies in diverse 
situations). The test was used to assess knowledge about solving 
cognitive tasks, such as remembering or organizing information, or 
knowledge about metacognitive strategies, such as planning and regu
lating (see Fig. 1 for an example of a scenario). Six of the scenarios were 
related to a school or learning context, while the remaining scenarios 
were embedded in out-of-school contexts. For each scenario, three 
strategies of differing quality were presented, and children had to rate 
the usefulness of each strategy on a three-point Likert scale (for more 
information about the test, see Lockl, 2017; Lockl et al., 2018). The 
testing time was 15 min. To score the test, pair comparisons (Option X is 
more or less useful than Option Y) were made with reference to experts’ 
judgments of the relative usefulness of the presented strategies. These 
pair comparisons were scored as dichotomous variables, with 1 indi
cating a correct response (judgment of a strategy pair that aligned with 
the experts’ ratings) and 0 indicating an incorrect response (judgment of 
a strategy pair that was contrary to the experts’ ratings or the two 
strategies in a pair were considered equal). On average, children 
correctly solved slightly more than half of the 20 valid pair comparisons 
(M = 11.7, SD = 3.5). Scores for each child were calculated as weighted 
maximum likelihood estimates (Warm, 1989). The reliability was close 
to the threshold that can be considered acceptable (Expected-A-Poste
riori (EAP) / Plausible Values (PV) reliability = 0.67; Nunnally & 
Bernstein, 1994). 

2.2.1.3. Reading competence. The reading competence test was admin
istered in Grade 4 and lasted 28 min. The test included five texts that 
referred to different everyday situations and 31 multiple-choice items 
that referred to these texts. Gehrer et al. (2013) provided further details 
on the theoretical framework that guided the construction of the test, 
while Rohm et al. (2017) summarized its psychometric properties. Re
sponses were scaled using a one-parametric item response model (Rasch, 
1960), which resulted in good reliability (EAP/PV reliability = 0.82). 
Reading proficiency for each respondent was estimated as a weighted 
maximum likelihood estimate (Warm, 1989). 

2.2.1.4. Mathematical competence. As for reading, the mathematics test 
was administered in Grade 4. Again, the mean test duration was 28 min. 
The mathematics test included 24 items that represented different 
content areas (e.g., quantity, change and relationship, space and shape, 
and data and chance) and cognitive components (for more information 
on the theoretical framework, see Neumann et al., 2013). The items 
required either multiple-choice or short-constructed responses. Mathe
matical competencies were modeled using item response theory (Pohl & 
Carstensen, 2012), and the test demonstrated good item fit and reli
ability (EAP/PV reliability = 0.75; Schnittjer et al., 2020). 

2.2.2. Teacher judgments and school recommendations 
The survey items were integrated into a paper-based teacher ques

tionnaire that classroom teachers were asked to complete when the 
children were in Grade 4. 

2.2.2.1. Teacher judgments. Teachers were asked to assess the child’s 
written language skills (reading and writing) and mathematical skills (e. 
g., handling numbers and quantities). In the process, they were 
instructed to provide their assessment of each child in comparison to 
other children of the same age. Teacher judgments of students’ written 
language skills and mathematics were assessed on a five-point Likert 
scale that ranged from 1 (much worse) to 5 (much better). In the ana
lyses, each item was treated as a distinct variable. 

2.2.2.2. Teacher school recommendations. Teachers were asked to 
answer the following question: “From today’s perspective, what school 
type would you recommend for this child?” They could select the 
following school types: schools with a basic academic track (Haupt
schule), schools with an intermediate academic track (Realschule), 
schools with a high academic track (gymnasium), schools with several 
courses of education (e.g., comprehensive school), and schools for stu
dents with special needs. For the reasons described in chapter 1.4, we 
differentiated between upper secondary school (gymnasium) and other 
school types. Thus, teachers’ school recommendations were scored as a 
dichotomous variable, with 1 for upper secondary school (gymnasium) 
and 0 for all other school types. 

2.2.3. Additional variables 

2.2.3.1. Actual school transition. Information on actual school transi
tions was obtained by asking parents about the type of school that their 
children attended in Grade 5. Again, answers were coded as a dichoto
mous variable, with 1 for upper secondary school (gymnasium) and 0 for 
all other school types. 

2.2.3.2. SES. Children’s SES was indicated by their parents’ occupa
tions as reflected in the International Socio-economic Index of Occu
pational Status (ISEI-08; Ganzeboom, 2010). In case a score of the ISEI- 
08 was available for both parents, the highest ISEI-08 value (HISEI) was 
selected. The HISEI has a theoretical range of 12 to 99, with larger values 
indicating a higher status. 

2.3. Analyses 

To investigate our research questions, we applied a path analysis. 
During the analysis, cognitive competencies (metacognitive knowledge, 
reading, mathematics, and cognitive abilities) and background variables 
were treated as predictive (exogenous) variables. Teacher judgments, 
teacher school recommendations, and actual school transitions were 
treated as mediating or outcome (endogenous) variables (see Fig. 2). 
Furthermore, a continuous outcome variable and dichotomous outcome 
variables were included in the analysis. Thus, the path analysis com
bined linear and probit regression. To account for the fact that teachers 
made judgments and recommendations for all children in their respec
tive classes, a multilevel analysis was performed, in which the teacher 
(or class) level was entered at Level 2 and the individual student level 
was entered as Level 1. 

The path analysis was conducted using MPlus Version 7.4 (Muthén & 
Muthén, 2015). To address missing data, we applied the full information 
maximum likelihood (FIML) approach (e.g., Arbuckle, 1996) in MPlus. 
The FIML approach uses valid information from all observations for 
model estimation. It has been shown to be superior to other missing data 
strategies (e.g., listwise deletion or mean replacement) and provide 
more accurate estimates of regression coefficients and variance 
accounted (Enders, 2001). To support the FIML approach and offer a 
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Fig. 1. Example of a Scenario in the Metacognitive Knowledge Test.  

Fig. 2. Results of the Path Model Predicting Teacher Judgments, Teachers’ School Track Recommendation and School Transition. 
Note: For reasons of clarity the intercorrelations between the predictor variables are not displayed in the figure. Non-significant paths (p > .05) are shown in dashed 
grey lines. a This effect is not standardized (due to the categorical independent variable). Socio-economic status (SES) was measured by HISEI. 
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broader data basis for dealing with missing data, we included children’s 
reading and mathematical competencies and teacher judgments of 
mathematics and written language skills (all of which were assessed in 
Grade 2) and migration background as auxiliary variables. These 
auxiliary variables were selected based on the results of an attrition 
analysis (see supplement in Appendix A). As described in detail in Ap
pendix A, the attrition analyses showed only minor sample selection bias 
across the different measurement points due to nonresponse. Never
theless, as argued by Graham (2009), including auxiliary variables in the 
missing data model is a useful way of reducing estimation bias due to 
attrition and missingness not at random. Finally, all continuous vari
ables were z-standardized before being entered into the analysis. Thus, 
the respective effects can be interpreted as standardized regression 
weights.2 

3. Results 

In the following sections, we first report descriptive statistics for the 
variables included in the analysis and present intercorrelations between 
them. Then, we present the main results of the path analysis (see Fig. 2). 

3.1. Descriptive statistics 

Table 1 provides a summary of descriptive statistics for the children’s 
cognitive competencies, teacher judgments, teacher school recommen
dations, and students’ transition to gymnasium. With regard to cognitive 
abilities, on average, children solved around half of the 12 items 
correctly (M = 6.83, SD = 2.59). Metacognitive knowledge, mathe
matical competencies, and reading competencies were estimated as 
weighted maximum likelihood estimates (WLEs, Pohl & Carstensen, 
2012). As a result of the scaling, mean scores for metacognitive 
knowledge and mathematical competencies were approximately zero, 
whereas the mean score for reading competencies was negative (M =
− 0.55, SD = 1.28). This is because these WLEs were linked to the scale of 
the same reading competencies test administered in Grade 5 of Starting 
Cohort 3 of the NEPS (Rohm et al., 2017). Regarding metacognitive 
knowledge, there were no significant differences between boys (M =
0.03, SD = 0.93) and girls (M = 0.01, SD = 0.87), t(5,108) = 0.68, p =
.50. Teacher judgments were M = 3.45 (SD = 1.06) for mathematics and 

M = 3.33 (SD = 1.13) for written language skills. Thus, they were 
somewhat higher than the expected value of 3, which would mean that 
the children’s skills were estimated to be as good as those of other 
children of the same age. Furthermore, 45 % of children received a 
teacher recommendation for the highest school track (gymnasium). 
Finally, among the children who remained in the study in Grade 5, 64 % 
attended the highest school track. As described in the attrition analyses, 
this high percentage may be because information about children’s 
school attendance in Grade 5 is more likely to be available to children 
from higher-status households (see Appendix A). 

3.2. Intercorrelations 

Table 2 shows intercorrelations between the variables included in 
the study. First, metacognitive knowledge was positively associated with 
all indicators of children’s cognitive competencies, teacher judgments, 
teacher school recommendations, and the transition to gymnasium (r =
0.22 to r = 38, all p < .001). As expected, positive correlations were also 
found between the other cognitive competencies (i.e., between cognitive 
abilities, reading competencies, and mathematical competencies; r =
0.32 to r = 0.65; all p < .001). Moreover, teacher judgments about 
mathematics and written language skills were positively associated with 
each other (r = 0.61, p < .001) and teachers’ school recommendations (r 
= 0.60 and r = 0.65 for mathematics and written language skills, 
respectively; p < .001). In addition, somewhat weaker but still signifi
cant correlations emerged between children’s socio-economic back
ground (HISEI) and all indicators of children’s cognitive competencies, 
teacher judgments, teacher recommendations, and the transition to 
gymnasium (r = 0.15 to r = 33, all p < .001). Finally, significant cor
relations were found between teacher judgments and gender (r = 0.16 
and r = − 0.16 for written language skills and mathematics, respectively; 
p < .001). This indicates that girls, on average, received higher judg
ments in written language skills, whereas boys obtained higher judg
ments in mathematics. Although the corresponding correlations with the 
test scores point in a similar direction, the correlation coefficients were 
lower (r = 0.09 and r = − 0.05 for written language skills and mathe
matics, respectively; p < .001). 

3.3. Path model 

To test our hypotheses, we applied a path analysis. Table 3 shows the 
standardized regression weights obtained in the model, as specified in 
Fig. 2. This model assumes direct and indirect paths and is a saturated 
model that allows all variables to be intercorrelated (AIC: 185741.092; 
BIC: 186555.073).3 

With regard to Hypothesis 1a, the results showed that metacognitive 
knowledge significantly contributed to predicting teacher judgments of 
written language skills (β = 0.06, p < .001) and mathematics (β = 0.07, 
p < .001) after accounting for students’ mathematical and reading 
competencies, cognitive abilities, SES, and gender. Thus, Hypothesis 1a 
was supported by the data, but the effect was rather small with regard to 
teacher judgments in both competency domains. As shown in Table 3 
and Fig. 2, all of the other variables entered into the regression analyses 
were also found to be significant predictors of teacher judgments of 
written language skills and mathematics, which underlines the impor
tance of including and controlling for them in analyses. 

To investigate whether metacognitive knowledge affects school track 
recommendations (Hypothesis 1b), we calculated the total effect of 
metacognitive knowledge on school track recommendations, which, in 

Table 1 
Descriptive Statistics.   

N Min Max M SD 

Grade 2: Cognitive abilities  5658  0  12  6.83  2.59 
Grade 3: Metacognitive knowledge  5114  − 4.60  3.58  0.02  0.90 
Grade 4: Mathematical competence  5083  − 4.91  4.88  0.04  1.11 
Grade 4: Reading competence  5081  − 4.32  3.84  − 0.55  1.28 
Grade 4: Teacher judgment: 

Mathematics  
3879  1  5  3.45  1.06 

Grade 4: Teacher judgment: Written 
language skills  

3900  1  5  3.33  1.13 

Grade 4: Teacher school 
recommendationa  3799  0  1  0.45  0.50 

Grade 5: School transitiona  2969  0  1  0.64  0.48  

a School type: 1 = gymnasium (higher secondary school track), 0 = other 
school types. 

2 The criteria for using FIML are multivariate normal distribution which is 
very difficult to test in practice and a missing (completely) at random mecha
nism. Although we cannot completely rule out “missing not at random” we have 
shown on the basis of the attrition analyses that only minor sample selection 
bias across the different measurement points occurred due to nonresponse. In 
addition, we included a large number of auxiliary variables in the analyses, 
which makes a possible bias unlikely. 

3 We compared this saturated model with other models with a reduced 
number of paths. That is, in these models, we systematically left out different 
paths (e.g., the direct paths from teacher judgments to school transition). 
However, the model fit of all other models was worse in comparison to the 
model fit of the saturated model. 

S.Y. Mok et al.                                                                                                                                                                                                                                  



Learning and Individual Differences 112 (2024) 102456

8

turn, is composed of a direct and an indirect effect via teacher judgments 
(see Fig. 2). As shown in Table 4, the total effect of metacognitive 
knowledge on school recommendations was significant (β = 0.16, p <
.001), which supports Hypothesis 1b and underlines the relevance of 
metacognitive knowledge for teachers’ school track recommendations. 

To examine how metacognitive knowledge affects school track rec
ommendations in greater depth, we assessed whether teacher judgments 
of mathematical and written language skills mediated the effect of stu
dents’ metacognitive knowledge on teachers’ school track recommen
dations, after controlling for students’ mathematical and reading 
competencies, cognitive abilities, SES, and gender (Hypothesis 2a). The 
results of the path analysis confirmed Hypothesis 2a and showed that 
metacognitive knowledge indirectly predicted teachers’ school recom
mendations (βInd = 0.10, p < .001) via its direct effect on teacher 
judgments of written language skills and mathematics. The findings also 

demonstrated that teachers’ school track recommendations were largely 
based on their perceptions of students’ skills—that is, their judgments of 
written language (β = 0.87, p < .001) and mathematics skills (β = 0.65, 
p < .001). In addition to these indirect effects, which are mediated via 
teacher judgments, there were direct effects of children’s mathematical 
competencies (β = 0.28, p < .001) on school track recommendations as 
well as, to a smaller degree, effects of socio-economic background (β =
0.20, p < .001), cognitive abilities (β = 0.11, p = .001), and reading 
competencies (β = 0.09; p = .033). Gender (β = 0.06; p = .052) did not 
directly predict school track recommendations when the indirect path 
via teacher judgments was considered simultaneously. Likewise, the 
direct effect of metacognitive knowledge on school track recommen
dations (β = 0.06, p = .086) was not found to be significant. 

Finally, with regard to Hypothesis 2b, the results demonstrated that 
metacognitive knowledge also contributed to predicting students’ 
transition to gymnasium, as mediated through teacher judgments and 
teacher school recommendations (bInd = 0.21, p < .001). Thus, the re
sults support the hypothesis that metacognitive knowledge indirectly 
affects students’ transition to gymnasium via teacher judgments of their 
mathematical and literacy skills and teachers, school track recommen
dations, after controlling for students’ mathematical and reading com
petencies, cognitive abilities, SES, and gender (indirect effect). The total 
effect of metacognitive knowledge on school transition was b = 0.50 (p 
< .001). The results showed that the school track that children actually 
attended in Grade 5 was significantly predicted by teachers’ school track 
recommendations in Grade 4 (b = 1.16, p < .001). However, other 
smaller direct effects on students’ transition to the gymnasium emerged; 
these were not mediated by teachers’ school track recommendations. 
Specifically, students’ transition to gymnasium was significantly 

Table 2 
Pearson Correlations.   

1 2 3 4 5 6 7 8 9 10 

1. Metacognitive knowledge – 0.23*** 0.38*** 0.37*** 0.30*** 0.31*** 0.29*** 0.22*** 0.22*** − 0.01 
2. Cognitive abilities  – 0.32*** 0.37*** 0.28*** 0.33*** 0.28*** 0.24*** 0.15*** 0.07*** 
3. Reading competence   – 0.65*** 0.55*** 0.47*** 0.48*** 0.37*** 0.31*** 0.09*** 
4. Mathematical competence    – 0.50*** 0.57*** 0.50*** 0.42*** 0.33*** − 0.05*** 
5. Teacher judgment: written language skills     – 0.61*** 0.65*** 0.48*** 0.29*** 0.16*** 
6. Teacher judgment: mathematics      – 0.60*** 0.46*** 0.28*** − 0.16*** 
7. Teacher: school recommendation       – 0.61*** 0.31*** 0.05** 
8. School transitiona        – 0.29*** 0.03 
9. HISEI         – − 0.01 
10. Genderb          –  

a School type: 1 = gymnasium, 0 = other school types. 
b Gender: 1 = female, 0 = male. 
** p < .01. 
*** p < .001. 

Table 3 
Standardized Regression Weights Obtained in Model 1 (Full Model).   

Teacher judgment: written language skills Teacher judgment: mathematics School recommendation (teacher) School transition 

Cognitive competencies     
Metacognitive knowledge 0.064** 0.070** 0.058 0.044 
Reading competence 0.327** 0.177** 0.088* 0.038 
Mathematical competence 0.245** 0.367** 0.280** 0.198** 
Cognitive abilities 0.076** 0.160** 0.110** 0.040 

Background variables     
HISEI 0.117** 0.103** 0.197** 0.216** 
Gender (1 = female; 0 = male) 0.140** − 0.175** 0.062 0.027 

Teacher judgments     
Written language skills   0.874** 0.167** 
Mathematics   0.645** 0.143** 

School recommendation (teacher)     
1.164**,a  

* p < .05. 
** p < .01. 
a This effect is not standardized (due to the categorical independent variable). 

Table 4 
Estimates of Indirect and Total Effects of Metacognitive Knowledge.   

Unstandardized 
Coefficients 

School recommendationa  

Mediated via teacher judgments 0.101** 
Total 0.159** 

School transitiona  

Mediated via school recommendation and teacher judgments 0.206**b 

Total 0.250**b  

a School type: 1 = gymnasium, 0 = other school types. 
b These effects are not standardized (due to the categorical independent 

variable). 
** p < .01. 
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predicted by teacher judgments of mathematical (β = 0.14, p = .006) 
and written language skills (β = 0.17, p = .001) and children’s mathe
matical competencies (β = 0.20, p < .001) and SES (β = 0.22, p < .001). 
Metacognitive knowledge, reading competencies, cognitive abilities, 
and gender were not found to have significant direct effects on students’ 
transition to gymnasium (all p > .05) when the indirect effect via 
teacher-school track recommendations was considered simultaneously. 

4. Discussion 

In the present study, we investigated the effects of students’ meta
cognitive knowledge on teacher judgments of student achievement, 
school track recommendations, and students’ actual transitions to 
gymnasium using a representative sample of 5870 elementary school 
students drawn from German NEPS data. We analyzed the total and 
indirect effects of students’ metacognitive knowledge in a multilevel 
path model. With regard to total effects, we found that students’ meta
cognitive knowledge significantly predicted teacher judgments of their 
mathematics and written language skills (Research Question 1a) and 
school track recommendations (Research Question 1b), after controlling 
for students’ mathematical and reading competencies, cognitive abili
ties, SES, and gender. The total effects were small but significant. With 
regard to the indirect effect of metacognitive knowledge on school track 
recommendations (Research Question 2a), we found that students’ met
acognitive knowledge indirectly affected teachers’ school track recom
mendations via teacher judgments of mathematical and written 
language skills, after controlling for the included covariates. Moreover, 
we showed that students’ metacognitive knowledge indirectly affected 
their transition to gymnasium via teacher judgments and school track 
recommendations, after controlling for the included covariates 
(Research Question 2b). Both indirect effects of students’ metacognitive 
knowledge were significant but relatively small. 

Our results are in line with correlational findings that suggest that 
teacher evaluations of student academic abilities are associated with 
teachers’ perceptions of student metacognitive knowledge, especially 
with regard to strategy use (Carr & Kurtz, 1991; Urhahne & Wijnia, 
2021). The findings of our study also contribute to the large body of 
literature on teacher judgments of student achievement (Südkamp et al., 
2012; Urhahne & Wijnia, 2021). In accordance with earlier studies, 
which suggested that teachers use a comprehensive achievement eval
uation based on different students’ characteristics, achievement, and 
behaviors (Bonefeld et al., 2020; Kriegbaum et al., 2019), we showed 
that students’ metacognitive knowledge directly affects teacher judg
ments of their mathematical and written language skills. Moreover, the 
teachers in our study appeared to include some aspects of metacognitive 
knowledge related learning strategies in their judgments of domain- 
specific skills, which may indicate a holistic perspective that includes 
different student competencies (Weinert, 2001) in the assessment of 
their academic abilities (Carr & Kurtz, 1991). This is also in line with the 
halo effect assumption with regard to teacher judgments: teacher 
judgments of student achievement and aptitudes are positively corre
lated with teacher judgments of student motivation (Kaiser et al., 2013; 
Kriegbaum et al., 2019) or classroom behavior (Batruch et al., 2023). 
Thus, teachers who perceive one positive aspect of a student, such as 
metacognitive knowledge-related learning strategies, are likely to judge 
their achievement or aptitude in a similarly positive manner. Interest
ingly, we found that students’ metacognitive knowledge affects teacher 
judgments of student achievement despite controlling for students’ 
actual competencies in mathematics and reading in our analyses. 
Moreover, we supplement previous findings about the relation between 
student planning and teacher judgments as a basis for school track 
recommendations (Boone & Van Houtte, 2013; Sneyers et al., 2018) by 
showing that students’ metacognitive knowledge, which is an indicator 
for students’ metacognitive knowledge-related learning strategies, af
fects teachers’ school track recommendations. However, in our study, 
the effect of students’ metacognitive knowledge on teachers’ school 

track recommendations was mediated by teacher judgments of student 
achievement. We also contribute to the research on school transitions by 
showing that students’ metacognitive knowledge had an indirect effect 
(beyond students’ mathematical and reading skills) on their transition to 
gymnasium via teacher judgments of student achievement and school 
track recommendations (Maaz & Nagy, 2010). This indirect effect 
demonstrates the long-term impact of elementary school students’ 
metacognitive knowledge on their actual transition to gymnasium. 
Hence, this stresses the relevance of students’ metacognitive knowledge 
for teachers’ school track recommendations and the school transition 
process, in addition to students’ domain-specific achievement. 

In our study, we used a standardized scenario-based test to assess 
students’ metacognitive knowledge-related learning strategies (Lockl, 
2017; Lockl et al., 2018). In comparison to other measures described in 
the literature (e.g., self-reports on strategy use, interviews, or ques
tionnaires), our measure has several advantages. First, it can be 
considered more objective and valid than student self-reports, as it in
cludes a clear benchmark of evaluation (see Händel et al., 2013). Sec
ond, how the items are presented (i.e., scenarios and suggested 
strategies through pictures) does not place high demands on children’s 
language skills or working memory capacity, as would likely be the case 
with interviews or questionnaires; therefore, their presentation can be 
considered appropriate for elementary school children (Lockl et al., 
2016; see also Schneider et al., 2022). By showing an indirect effect of 
students’ metacognitive knowledge based on a scenario-based test, our 
finding that students’ metacognitive knowledge has an indirect effect on 
teachers’ school track recommendations complements previous studies 
that have reported that teachers’ subjective perception of some students’ 
metacognitive knowledge-related learning strategies (e.g., planning 
skills) are important for school track recommendations (Boone & Van 
Houtte, 2013; Gil-Hernández, 2021; Sneyers et al., 2018). 

In our study, we discovered rather small but significant indirect ef
fects of metacognitive knowledge on teachers’ school track recommen
dations and students’ actual transition to gymnasium, after controlling 
for students’ mathematical and reading skills, SES, gender, and cogni
tive abilities. Nevertheless, we detected these small but significant ef
fects even when we controlled for several covariates, such as students’ 
mathematical and reading skills and cognitive abilities, which are highly 
predictive of school track recommendations and the transition to gym
nasium (Brandt et al., 2020; Gnas et al., 2022; Maaz & Nagy, 2010; 
Sneyers et al., 2018). Although they are small, the indirect effects 
discovered in our study are important for various reasons. First, the 
small effects of metacognitive knowledge can still make a difference by 
accumulating into a larger effect for students’ outcomes during an ac
ademic year (Funder & Ozer, 2019). Second, the small effect sizes 
identified in the current study are consistent with previous research 
findings from psychological studies that showed small effects on average 
(Gignac & Szodorai, 2016). With our large NEPS dataset, we were able 
to demonstrate that metacognitive knowledge had small indirect effects 
on teachers’ school recommendations and students’ transition to gym
nasium, which affected over 5000 elementary school students in Ger
many. Due to the NEPS sampling strategy, our findings are 
representative of the German school system, which allows us to draw 
important conclusions for teacher education and in-service teachers 
across Germany and countries with similar school tracking systems. 

4.1. Practical implications 

The indirect effects uncovered in this study support the relevance of 
teaching metacognitive strategies in schools because students’ meta
cognitive knowledge has an impact on teacher judgments of student 
achievement and thus on students’ school careers. Our findings are 
particularly important because interdisciplinary learning skills such as 
self-regulation, which includes metacognitive knowledge, have been 
recommended for teaching elementary school students for many years 
(Randi & Corno, 2000). Some countries, such as Switzerland, have 
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already integrated self-regulation skills into their teaching curricula as 
interdisciplinary learning skills (Högger, 2018; Karlen et al., 2022), but 
this is not yet the case in Germany. Furthermore, recent studies have 
found that German teachers still lack knowledge about metacognitive 
knowledge and are less willing to foster students’ metacognitive 
knowledge in their lessons (Dignath & Büttner, 2018). Other teacher 
characteristics, such as teaching experience, might also play a role in 
whether teachers are able to teach metacognitive knowledge to their 
students. More teaching experience benefits the teaching of meta
cognitive knowledge (van Velzen, 2012). 

These results suggest that German teachers, especially novice 
teachers, require support to learn about and teach metacognitive 
knowledge to students. One implication of our results is that pre-service 
teacher education and professional development programs should 
include discussions of the impact of students’ metacognitive knowledge 
on the teacher. Another implication is that instruction on how to develop 
and use metacognitive skills should be integrated into teacher education 
as a means of enhancing teachers’ limited knowledge about meta
cognitive knowledge in general (Dignath & Büttner, 2018). This would 
also improve students’ metacognitive knowledge and foster their suc
cessful transition to gymnasium in the long term. 

4.2. Limitations 

Our study has three limitations. First, the reliability of the test on 
metacognitive knowledge was only near the threshold of what was 
considered acceptable. The rationale for the test was guided by similar 
tests for secondary school children (e.g., Artelt et al., 2009; Schlagmüller 
& Schneider, 2007). However, some of its characteristics had to be 
modified for use with elementary school children. For instance, the 
number of alternatives presented per scenario was reduced to ensure 
that demands on the children’s working memory capacity remained low. 
This resulted in a relatively low number of available pair comparisons, 
with possible impairments to reliability. The relatively low number of 
items in the test was due to the fact that longer test times were not 
possible in a large representative study with many measured constructs 
such as NEPS. In an earlier pilot study, which allowed for more time and 
served as the basis for selecting items for the main study, reliability of 
the metacognitive knowledge items was higher (α = 0.76; Lockl et al., 
2018), which suggests that the items were suitable in principle for 
adequately capturing students’ metacognitive knowledge. Furthermore, 
the test covered a broad construct of metacognitive knowledge; thus, a 
very high consistency was not expected for the items. Second, in our 
study, we assumed that metacognitive knowledge was an indicator of 
students’ metacognitive knowledge-related learning strategies, such as 
planning or strategy use. However, we did not measure metacognitive 
knowledge-related learning strategies. Thus, we cannot confirm whether 
students exhibited such strategies. Accordingly, future studies should 
extend our research by examining the relation between metacognitive 
knowledge and observed metacognitive knowledge-related learning 
strategies in classrooms within the path model. Third, some student 
measures were assessed at different time points, which was attributable 
to the research design of the preschool (Kindergarten) cohort in the 
NEPS. In particular, students’ cognitive abilities were measured in Grade 
2, their metacognitive knowledge was measured in Grade 3, and their 
reading and mathematical competencies were measured in Grade 4. 
Metacognitive knowledge has been shown a moderate stability over 
time (Artelt et al., 2012). Therefore, we assumed that it was reflected in 
children’s learning strategies even after a time lag. However, it is also 
possible that the effect of metacognitive knowledge was underestimated 
because it was not measured at the same time as achievements. Meta
cognitive knowledge in Grade 3 could have influenced reading and 
mathematics in Grade 4, and the shared variance of the different con
structs might be attributed to reading and mathematical competencies in 
the path analysis. Ideally, students’ mathematical and reading skills and 
cognitive abilities would have all been assessed at the same point, such 

as in Grade 3, when their metacognitive knowledge was measured. Thus, 
future studies should assess these predictors at the same time point. 
Despite these limitations, we believe that the large, representative 
sample used in our study provides strong support for the generalization 
of our findings and allows us to make a pivotal contribution to the study 
of teacher judgments of student achievement and school transitions. 

4.3. Conclusions 

The indirect effects of students’ metacognitive knowledge on teacher 
school track recommendations and students’ transition to a higher sec
ondary school track (i.e., gymnasium) emphasize the pivotal role of 
metacognitive knowledge in students’ educational trajectories. The in
direct effects of metacognitive knowledge are important because stu
dents’ metacognitive knowledge cannot be directly judged by teachers 
but affects teacher judgments in different domains. Metacognitive 
knowledge is not an official criterion for students in the selection process 
for gymnasium in Germany, but it influences teachers’ school track 
recommendations nevertheless. Consequently, metacognitive knowl
edge is not only important in fostering high achievement (Desoete et al., 
2001), but it also plays a role in the transition process from elementary 
school to a higher secondary school track. Thus, the impact of students’ 
metacognitive knowledge on teacher judgments of student achievement 
should be discussed in pre-preservice teacher education and teacher 
professional development programs to increase awareness of this topic 
and its consequences for students’ school careers. 
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diagnostischen Kompetenz von Lehrkräften [how well do teachers assess the 
performance, concentration, work-related and social behavior of their students? A 
contribution to the diagnostic competence of teachers]. Psychologie in Erziehung und 
Unterricht, 63(3), 16. https://doi.org/10.2378/peu2016.art18d 

Steinhauer, H. W., Zinn, S., Gaasch, C., & Goßmann, S. (2016). NEPS technical report for 
weighting: Weighting the sample of kindergarten children and grade 1 students of the 
National Educational Panel Study (wave 1 to 3) (NEPS working paper No. 66). Bamberg: 
Leibniz Institute for Educational Trajectories, National Educational Panel Study.  
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