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Chapter 9 

9 Is Secondary School Teacher Judgment Accuracy Related to the 

Development of Students’ Reading Literacy?1 

Constance Karing, Maximilian Pfost, and Cordula Artelt 

Summary 

The present work focuses on the relation between teacher judgement accuracy and 

the development of students’ reading literacy and whether this relation is 

moderated by instructional variables. Longitudinal data were obtained from a 

sample of 502 students and their 40 German language teachers in the context of 

the BiKS-8-14 longitudinal study (measurement points: at the ends of Grade 5 and 

1 The results reported in this book chapter rely on the article „Is there a relationship between lower 
secondary school teacher judgment accuracy and the development of students’ reading and 
mathematical competence?“ by Constance Karing, Maximilian Pfost, and Cordula Artelt, published first 
in the Journal for Educational Research Online (Karing, Pfost & Artelt, 2011).  

Die in diesem Beitrag berichteten Ergebnisse beruhen im Wesentlichen auf dem Artikel „Hängt die 
diagnostische Kompetenz von Sekundarstufenlehrkräften mit der Entwicklung der Lesekompetenz und 
der mathematischen Kompetenz ihrer Schülerinnen und Schüler zusammen?“ von Constance Karing, 
Maximilian Pfost und Cordula Artelt, zuerst veröffentlicht im Journal for Educational Research Online 
(Karing, Pfost & Artelt, 2011). 
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Grade 6). Teacher judgement accuracy was measured by the task-specific hit rate 

and the rank-order component. German language teachers showed a moderate hit 

rate (M = 0.66). For the rank-order component, we found a mean correlation of ̅19. = ݎ. Multilevel analyses revealed a significant positive relation between the task-

specific hit rate and the development of students’ reading literacy. Furthermore, 

this significant relation was moderated by instructional variables such as teachers’ 

use of structural cues and the degree to which lessons were individualized. A high 

task-specific hit rate in combination with a high degree of individualization of 

lessons was significantly associated with an increased development in students’ 

reading literacy. However, a high task-specific hit rate in combination with a low 

frequency of structural cue use during lessons was also significantly related to an 

increase in the development of students’ reading literacy. For the rank-order 

component, no significant positive relations or interactions were found in the 

domain of reading. Altogether, these findings support the assumption that 

teachers’ diagnostic competence in combination with instructional variables is 

positively related to an increase in the development of students’ reading literacy. 

The implications of these findings for research and practice are discussed. 

Theoretical Background 

Teachers’ diagnostic sensitivity is seen as a crucial factor for successful teaching 

(Helmke & Schrader, 1987; Weinert, Schrader, & Helmke, 1990). Accurate judgments 

of students’ cognitive understanding and achievement as well as of the difficulty level 

of tasks and questions are required for planning and delivering instructions (Artelt & 

Gräsel, 2009; Helmke, Hosenfeld, & Schrader, 2004; Rogalla & Vogt, 2008; Schrader, 

2011). In particular, accurate judgments are important to be able to adapt one’s 

teaching to the students’ characteristics (Helmke & Schrader, 1987; Schrader & 

Helmke, 2001). For example, the failure to adapt learning materials or instructions to 

the students’ level of knowledge could lead to less learning success as well as to 

demotivation among students (Schrader, Helmke, Hosenfeld, Halt, & Hochweber, 

2006). 

Research investigating judgment accuracy usually differentiates between three 

different components of teacher judgment accuracy: the rank-order component, the 
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level component, and the component of differentiation (e.g., Schrader & Helmke, 

1987; Spinath, 2005; Südkamp, Möller, & Pohlmann, 2008) because measuring 

accuracy by only one global component results in a confusion of different judgment 

biases (Helmke & Schrader, 1987; Helmke et al., 2004). According to Helmke and 

colleagues (2004), the rank-order component is regarded as the core component of 

teacher judgment accuracy. This component describes the accuracy with which 

teachers are able to judge the rank order between their students. The rank-order 

component is operationalized as a correlation between teacher judgments and 

students’ actual performance at the class level. This means that a high rank-order 

component is achieved if the teacher can rank his or her students in the same order as 

is indicated by the students’ achievement on a standardized competence test. Most 

previous studies have shown a moderate correlation between student achievement and 

teacher judgments of student achievement (e.g., Hoge & Coladarci, 1989: Mdn r = .66; 

Südkamp, Kaiser, & Möller, 2012: Mdn r = .53). However, these studies found large 

variability among teachers in their judgment accuracy.  

In addition to the “classic” components of teacher judgment accuracy, another 

component, the task-specific hit rate, can be operationalized. This component includes 

an exact comparison of teacher judgment and students’ actual performance at the item 

level (see Karing, Matthäi, & Artelt, 2011). Thus, the task-specific hit rate takes into 

account whether teacher judgment and students’ actual performance are in agreement 

or not. This component is based on task-specific judgments of individual students. 

Teachers have to compare student ability with the difficulty levels of tasks. In order to 

achieve a high task-specific hit rate, teachers need good knowledge about the 

individuals as well as good knowledge about the tasks’ characteristics. This means that 

there is an overlap between teachers’ diagnostic competence, content knowledge, and 

pedagogical content knowledge (Helmke, Hosenfeld, & Schrader, 2003; Karing et al., 

2011). Little research has actually taken this component into account. For example, 

Coladarci (1986) found that elementary school teachers correctly judged 73% of their 

students’ answers in the domain of reading. A similar result for elementary school 

teachers was found by Demaray and Elliott (1998), who reported that the teachers 

accurately gauged 79% of their students’ answers in the domain of reading. Findings 

from the COACTIV study (Brunner, Anders, Hachfeld, & Krauss, 2011) showed a 



282 

different picture of secondary school teachers. In this study, a task-specific hit rate of 

only 51% was obtained for mathematics teachers. However, beyond the differences 

between the studies in the reported mean accuracy level, all studies showed 

considerable differences between teachers regarding their judgment accuracy of 

students’ performance.  

Relevance of Teacher Judgment Accuracy for Students’ Learning Success 

According to Helmke and Schrader (1987), one prerequisite for effective teaching is 

the ability to adapt one’s teaching to the characteristics of one’s students (e.g., 

appropriate difficulty levels for tasks and questions, optimal instructional events). In 

order for teachers to adapt their teaching behavior to individual differences among 

students, they must have adequate diagnostic knowledge about students’ abilities as 

well as about the difficulty levels of tasks and questions. Thus, the combination of 

accurate teacher judgments and adequate instructional techniques should be critical 

for successful teaching (Haag & Lohrmann, 2007; Helmke & Schrader, 1987; 

Ingenkamp, 1992; Schrader & Helmke, 2001). Despite the assumption that teacher 

judgments play an important role in effective teaching, it is surprising that only a few 

empirical studies have thus far examined the relation between teacher judgment 

accuracy and students’ learning success. These studies have been restricted to the 

domain of mathematics and have shown heterogeneous results. In the study by 

Helmke and Schrader (1987, see also Schrader, 1989), secondary school teacher 

judgment accuracy was not related in general to the development of mathematical 

competence in lower academic track students in Grade 5. Teacher judgment accuracy 

was operationalized as the correlation between teachers’ predicted scores for individual 

students and students’ actual performance on a mathematics test (rank-order 

component). However, a significant interaction between teacher judgment accuracy 

and the frequency of structural cue use as well as individualized supportive contact was 

found: Students’ learning success was highest when high judgment accuracy was 

combined with high instructional quality (high frequency of structural cue use or 

supportive individual contact). Teachers’ use of structural cues included, among other 

things, attention-regulating comments emphasizing important information and 

teachers’ supportive individualized contact as reflected by teachers’ individual contact 
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with their students during class work (e.g., giving students tips or answering their 

questions). Taken together, teacher judgment accuracy was important for students’ 

learning success but only after taking teachers’ instructional practices into account.  

Lehmann and colleagues (2000) found a positive relation between teachers’ accuracy in 

judging the difficulty levels of mathematics tasks (rank-order component) and 

students’ mathematical competence at least for some grades and school types. A 

similar result was obtained by Anders and colleagues (2010; see also Brunner et al., 

2011). In their study, teacher judgment accuracy was investigated using two indicators. 

First, the accuracy of secondary school teachers in estimating the difficulty levels of 

mathematics tasks in their classes (task-related bias as the mean absolute value 

between the actual proportion of correct answers in class and teacher judgments) and, 

second, their accuracy in judging the rank order of different students with regard to 

the students’ mathematical achievement (rank-order component). The authors found a 

significant relation between the two indicators and the development of students’ 

mathematical competence from Grade 9 to Grade 10. Furthermore, the relation 

between teachers’ accuracy in judging the difficulty levels of mathematics tasks and 

students’ learning success was mediated by teachers’ cognitive activation potential in 

mathematics instruction. Thus, a higher accuracy in judging the difficulty levels of 

mathematics tasks was related to a higher cognitive activation potential, which, in turn, 

had a positive influence on the development of students’ mathematical achievement. 

However, this was not found for the relation between the rank-order component and 

the development of students’ mathematical competence. 

Research Questions 

As outlined above, the research that has been conducted in this area so far has focused 

in particular on the rank-order component, thus neglecting other measures of teacher 

judgment accuracy. Furthermore, studies that took the task-specific hit rate into 

account were restricted to elementary school teachers. Finally, little research has 

actually been conducted on the relation between teacher judgment accuracy and 

students’ learning success and this research has been restricted to the domain of 

mathematics. Consequently, the following research questions will be addressed in this 

chapter: 
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Method 

Participants 

Longitudinal data were obtained from a sample of 502 students and their 40 German 

language teachers at the ends of Grade 5 (T1) and Grade 6 (T2) in the context of the 

BiKS-8-14 study. The German language teachers were on average 46.5 years old 

(SD = 12.0) at T1 and had 17.8 years of teaching experience (SD = 11.1). More than half 

of these teachers were female (57.5 %). 

The student sample consisted of 294 (58.6%) females and 208 (41.4%) males. Their 

mean age at T1 was 11.4 years (SD = 0.4). About 15% of the students had immigration 

backgrounds. The students attended 29 secondary schools (lower, middle, and higher 

academic tracks) across Germany (28 secondary classes in Bavaria, 12 in Hesse). Ten 

percent of the students were from the lower academic track (“Hauptschule”), 12.5% 

were from the middle academic track (“Realschule”), and 77.5% were from the higher 

academic track schools (“Gymnasium”). 

Instruments 

Student variables. 

Reading literacy. To assess students’ reading literacy, we used sample texts with 43 

multiple-choice items at the end of Grade 5 and sample texts with 31 multiple-choice 

items at the end of Grade 6. The reading tests were developed by the BiKS research 

group. For the reading literacy tests, the students had to read a given text, search the 

text for relevant information, and make more or less high inferences from the text to 

answer the given items. These tests were linked by a common item design with 

nonequivalent groups (anchor-item test design; see Holland, Dorans, & Petersen, 2007; 

Kolen & Brennan, 2004) to obtain a common metric of the individual reading literacy 

estimators. First, for all the reading literacy items at T1, the item difficulty parameters 

were estimated within an Item Response Theory framework (1-parameter Rasch 

model) by using the ConQuest software package (Wu, Adams, Wilson, & Haldane, 

2007). Subsequently, every item difficulty parameter was fixed to guarantee a common 

metric of the individual reading literacy estimator. The individual student’s ability was 

estimated by Weighted Likelihood Estimates (WLEs). In the next step, for all the 
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reading literacy items at T2, the item difficulty parameters were estimated by using the 

fixed item difficulty parameters from T1 (separate estimation), and WLEs were 

estimated for students’ ability at T2. With regard to the criterion validity, a correlation 

of r = -.39 between the reading literacy test and German grades at T1 was obtained. At 

T2, a correlation of r = -.40 was found. The internal consistency (Cronbach’s alpha) of 

the test was satisfactory at both measurement points (αT1 = .79, αT2 = .82). 

General cognitive abilities. At the end of Grade 5, students’ general cognitive abilities 

were measured by a set of 15 items from the matrices subtest of the CFT-20-R 

(German version, Weiß, 2006). This test assessed the ability to recognize and solve 

problems of figural relations and of formal figural reasoning with different levels of 

complexity. The tasks contained a 2x2 or 3x3 matrix, but one cell was left blank. The 

student had to fill in the correct answer by choosing one out of five provided 

alternatives. According to the test manual, the psychometric properties of the test are 

acceptable (the correlation between the matrices subtest and the total test score is 

r = .82). 

 

Table 1. Means and Standard Deviations (SD) of Students' Competence for the Total 
Sample and for the Different School Types in Grade 5(T1) and Grade 6 (T2) 
 

 Total 
(N = 502) 

Lower and middle 
academic tracks 

(N = 113) 

Higher academic track 
(N = 389) 

 M (SD) T1 M (SD) T2 M (SD) T1 M (SD) T2 M (SD) T1 M (SD) T2 

Reading literacy 0.91 (0.77) 1.23 (0.99) 0.31 (0.72) 0.47 (0.74) 1.08 (0.69) 1.45 (0.95) 

General cognitive 
abilities (T1) 

11.45 (2.10) __ 10.64 (2.18) __ 11.76 (1.97) __ 

Note. For reading literacy, WLE scores are depicted; for general cognitive abilities, raw scores were used. 
 

Socioeconomic status. Students’ socioeconomic status was measured using the 

International Socio-Economic Index of Occupational Status, which is based on family 

members’ income and educational background (ISEI; Ganzeboom, De Graaf, & 

Treiman, 1992). The ISEI scale ranges from 16 (low socioeconomic status) to 90 (high 

socioeconomic status). For the present study, we used the highest socioeconomic 

status in the family (HISEI). The mean HISEI at T1 of the analyzed sample was 
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M = 55.8 (SD = 16.7), whereas the national average HISEI was M = 47.6 in 2008 

(Mikrozensus 2008; see Nold, 2010).  

Teacher variables. 

Teacher judgment accuracy. Teacher judgment accuracy of students’ reading literacy was 

assessed in Grade 5 using a questionnaire that contained one reading literacy text with 

seven multiple-choice items and the judgment measures. This reading literacy text was 

chosen because of good item discrimination values and item difficulty values (with 

low, medium and high difficulty items). To reduce the workload for the teachers, we 

randomly selected seven students from each class. Teachers were asked to indicate 

whether each of the randomly selected students would pass (coded as 1) or fail (coded 

as 0) each item on the reading literacy test (see Figure 2).  

 

 

 

Figure 2. The judgment form on which the teacher indicated whether each of the 
students would pass or fail each item. 
 

On the basis of these judgments, two indicators of teacher judgment accuracy - the 

rank-order component and the task-specific hit rate - were calculated. The rank-order 

component was computed as the correlation between teacher judgment and students’ 

actual performance at the class level. Teacher judgment was computed by summing 

the number of items that the teacher had judged the student would pass (each coded as 

1). A measure of each student’s performance was formed by summing each student’s 

correct answers (each correct answer was coded as 1). The task-specific hit rate was 

computed by summing the number of items for which a teacher’s judgment and a 

student’s actual performance were in agreement and then dividing by the number of 

items (see Karing et al., 2011, and the Appendix). 

Teachers’ use of individualization during lessons. The degree of individualization of 

lessons was measured in Grade 5 by a short scale consisting of four items (adapted 
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from Clausen, 2002). The Likert-type response scale ranged from 1 (I disagree) to 4 (I 

agree). An example item is: “Depending on students’ abilities, they are given tasks with 

different difficulty levels.” Cronbach’s alpha was α = .85, indicating a satisfactory 

internal consistency. 

Teachers’ use of structural cues during lessons. The use of structural cues during lessons 

was assessed by three items in Grade 5. An example item is: “I summarize the lesson 

so they can remember the gist” (adapted from Rakoczy, Buff, & Lipowsky, 2005, and 

self-developed items). The Likert-type response scale ranged from 1 (never) to 4 (very 

much). Internal consistency for the scale was satisfactory, reaching α = .80. 

 

Table 2. Means and Standard Deviations (SD) for Instructional Variables 
(Individualization, Structural Cues) for the Total Sample in Grade 5 and for the Different 
School Types  
 

 Total Lower and middle 
academic tracks 

Higher  
academic track 

t 

 M (SD) M (SD) M (SD)  

Individualization 2.28 (0.74) 2.84 (0.82) 2.07 (0.59) 3.29* 

Structural cues 3.43 (0.71) 3.79 (0.40) 3.30 (0.76) 2.01# 

Note. Total: N = 40. Lower and middle academic tracks: N = 11. Higher academic track: N = 29. 
# p < .10. * p < .05. 
 

Statistical Analyses 

To test the second and third research questions, the nested structure of the data 

(students are nested within classes) had to be taken into account. Multilevel analyses 

were applied because they integrate analyses between the student and class levels 

(Raudenbush & Byrk, 2002). HLM 6.08 software (Raudenbush, Bryk, Cheong, & 

Congdon, 2004) was used as a tool for multilevel analyses. Random intercept fixed-

slope models were estimated. The method of estimation was restricted maximum 

likelihood. For the analyses, continuous variables were z-standardized. The variable 

indicating the school track was dummy-coded (0 = lower and middle academic tracks, 

1 = higher academic track). The lower and middle academic tracks were combined into 

one category because of their small sample sizes. 
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The dependent variable in all models was students’ reading literacy in Grade 6. First, 

the intercept-only model was computed to determine the intraclass correlation. 

Second, we specified a model that included only a set of control variables that typically 

affect reading literacy (Baumert & Schümer, 2001; Drechsel & Artelt, 2007; Hornberg, 

Valtin, Potthoff, Schwippert, & Schulz-Zander, 2007; Retelsdorf & Möller, 2008; 

Schaffner, Schiefele, & Schneider, 2004) and which were also used as controls on the 

individual level in the multilevel context in the study by Anders and colleagues (2010). 

Control variables at the student level (Level 1) consisted of general cognitive abilities at 

T1, HISEI at T1, and gender and reading literacy at T1. At the second level, the class 

level, school type was controlled. Third, the rank-order component and the task-specific 

hit rate were included separately at the second level in the model to examine the 

relation between teacher judgment accuracy and the development of students’ reading 

literacy. Then, to test whether this relation was moderated by instructional variables, 

median splits were computed for both instructional variables (individualization: 

Mdn = 2.25; structural cues: Mdn = 3.67). Finally, within each subsample (low and high 

degree of individualization, low and high frequency of structural cue use), the 

influences of the rank-order component and the task-specific hit rate on reading 

literacy were analyzed separately while controlling for reading literacy at T1, cognitive 

abilities, HISEI, gender, and school type. 

Missing values at the student level were imputed (m = 5) by using the multiple 

imputation module in the SPSS software package. All analyses were run five times, 

and the estimated results were automatically integrated by the HLM software. 

Results 

1. How Accurately do Teachers Judge Students’ Reading Literacy? 

German language teachers showed a mean task-specific hit rate of M = 0.66 

(SD = 0.11), meaning that they correctly judged 66% of their students’ answers in the 

domain of reading. For the rank-order component, a mean correlation of ̅19. = ݎ 

(SD = 0.51) in the domain of reading was found. The results for teacher judgment 

accuracy are presented in Table 3. The standard deviations for the two indicators of 

teacher judgment accuracy of students’ reading literacy indicated that there was large 
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variability among teachers in their judgment accuracy (see Table 3 as well as Figures 3 

and 4). 

 

Table 3. Teacher Judgment Accuracy: Task-Specific Hit Rate and Rank-Order Component 
in Grade 5 
 

 M SD Min Max 
Task-specific hit rate 0.66 0.11 0.40 0.86 
Rank-order component .19 0.51 -.85 .93 

Note. N = 38 - 40 teachers. For the rank-order component, the average correlation was  
computed using Fisher’s Z transformation. 
 

 

 

 

Figure 3. Teachers’ judgment accuracy: task-specific hit rate.  
Theoretical Range: Min = 0, Max = 1.00. 
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Figure 4. Teachers’ judgment accuracy: rank-order component.  
Theoretical Range: Min = -1.00, Max = 1.00. 
 

2. Is There a Relation between Teacher Judgment Accuracy and the Development of 

Students’ Reading Literacy? 

Results for the second research question are presented in Table 4. First, the intercept-

only model revealed an intraclass correlation coefficient of .337, meaning that 33.7% of 

the variance occurred between classes at T2. Consequently, 76.3% of the total variance 

occurred at the individual level. Second, the student- and class-level (control-) variables 

were included in the model (Model 1). At the student level, we found that reading 

literacy at T1 (B = 0.37, p < .01), gender (B = 0.29, p < .01), general cognitive abilities 

(B = 0.13, p < .01), and HISEI (B = 0.11, p < .05) were significantly related to students’ 

reading literacy at T2. Moreover, a significant effect of school type at the class level 

(B = 0.37, p < .01) was found. Furthermore, results indicated that 40.2% of the total 

variance was explained by the student- and class-level variables. Third, the task-specific 

hit rate (Model 2) and the rank-order component (Model 3) were introduced separately 

into the model to examine the relation between teacher judgment accuracy and the 

development of students’ reading literacy. Analyses revealed that the task-specific hit 
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rate had a significant positive relation with the development of students’ reading 

literacy (B = 0.15, p < .05, see Model 2),2 whereas the rank-order component was not 

significantly positively related to the development of students’ reading literacy  

(B = -0.02, p > .05, see Model 3). The percentage of total variance that was explained by 

Model 2 was 41.9%; by Model 3, it was 40.7%. 

 

Table 4. Results from the Multilevel Analyses Predicting Reading Literacy in Grade 6 (T2) 
 

Note. a reference: lower and middle academic tracks; gender: 0 = male, 1 = female; five classes in the 
lower academic track, six classes in the middle academic track, and 29 classes in the higher academic 
track; 502 students; b Model 3: five classes in the lower academic track, six classes in the middle academic 
track, and 27 classes in the higher academic track; 476 students; ICC: intraclass correlations (variance 
between classes [u0]/ total variance [r + u0]). 
*p < .05. **p < .01. 
 

  

                                                 

2 Higher academic track teachers had a significantly higher task-specific hit rate than teachers in the 
middle and lower academic tracks (t = 3.92, p < .01; higher academic track: M = 0.70, SD = 0.10; middle 
and lower academic tracks: M = 0.56, SD = 0.09). Thus, the analyses were computed again using only the 
higher academic track teachers. The results show a positive relation between the task-specific hit rate 
and the development of reading literacy but reached statistical significance only at the 10% level 
(B = 0.17, p < .10). 

 Intercept-
only model

      Model 1 
 

Model 2      Model 3b 

 B SE (B) B SE (B) B SE (B)

Class level  

School type: higher tracka  0.37** 0.11 0.19 0.18 0.37** 0.11 

Task-specific hit rate (T1)  __ __ 0.15* 0.09 __ __ 

Rank-order component (T1)    __ __ -0.02 0.05 

Student level  

Reading literacy (T1)  0.37** 0.04 0.36** 0.04 0.36** 0.04 

General cognitive abilities (T1)  0.13** 0.03 0.13** 0.03 0.13** 0.03 

HISEI (T1)  0.11* 0.05 0.10* 0.05 0.10* 0.05 

Gender  0.29** 0.07 0.29** 0.06 0.27** 0.06 

Intercept (γ00)  0.77** 0.08 0.90** 0.11 0.77** 0.09 

Residual variance  

Class level (u0) 0.337 0.081  0.065  0.090  

Student level (r) 0.663 0.517  0.516  0.467  

ICC 0.337 0.135  0.112  0.162  

R2  0.402  0.419  0.407  
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3. Is the Relation between Teacher Judgment Accuracy and the Development of 

Students’ Reading Literacy Moderated by Instructional Variables? 

To test whether this relation was moderated by instructional variables, multilevel 

analyses were computed separately for each subsample (low and high degree of 

individualization, low and high frequency of structural cue use during lessons). First, 

the results for teachers’ use of individualization during lessons are presented (Table 5). 

For teachers who used a high degree of individualization during lessons, we found a 

significant positive relation between the task-specific hit rate and the development of 

students’ reading literacy (B = 0.23, p < .05), whereas for teachers who applied a low 

degree of individualization during lessons, the task-specific hit rate was not 

significantly related to the development of students’ reading literacy (B = 0.10, p > .05). 

For the rank-order component, again, no relation between this indicator and the 

development of students’ reading literacy was found: A significant positive relation 

between the rank-order component and students’ reading literacy development was not 

demonstrated in the group with a low degree of individualization (B = -0.04, p > .05) or 

in the group with a high degree of individualization (B = 0.03, p > .05). 
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Table 5. Results from the Multilevel Analyses Predicting Reading Literacy in Grade 6 (T2) 
Separately for Low and High Degrees of Individualization 
 

Note. a reference: lower and middle academic tracks; gender: 0 = male, 1 = female; low degree of 
individualization: four classes in the middle academic track and 14 classes in the higher academic track; 
235 students; b Model 2: four classes in the middle academic track and 12 classes in the higher academic track; 
209 students; high degree of individualization: five classes in the lower academic track, two classes in the 
middle academic track, and 15 classes in the higher academic track; 267 students; ICC: intraclass correlations 
(variance between classes [u0]/ total variance [r + u0]). 
*p < .05. **p < .01. 
 

With regard to the teachers’ use of structural cues during lessons (Table 6), an 

unexpected result was found. The results revealed that for teachers with a low 

frequency of structural cue use during lessons, there was a significant positive relation 

between the task-specific hit rate and the development of students’ reading literacy 

(B = 0.36, p < .01), whereas no significant relation was found for teachers who 

frequently used structural cues during lessons (B = 0.01, p > .05).3 Again, no 

significant relation between the rank-order component and the development of 

students’ reading literacy was found, either in the subsample with a low frequency of 

                                                 

3 Analyses were computed again using only the higher academic track teachers because of their 
significantly higher task-specific hit rate compared to teachers in the middle and lower academic tracks. 
The findings again showed a positive relation between the task-specific hit rate and the development of 
reading literacy for teachers with a high degree of individualization (B = 0.35, p < .01) and for teachers 
who used few structural cues during lessons (B = 0.36, p < .01). For the other groups, no significant 
relations were found. 

 Low degree of individualization High degree of individualization 

       Model 1       Model 2b       Model 1       Model 2 

 B SE (B) B SE (B) B SE (B) B SE (B) 

Class level       

School type: higher tracka 0.39 0.19 0.50** 0.16 -0.02 0.21 0.31* 0.13 

Task-specific hit rate (T1) 0.10 0.09 __ __ 0.23* 0.09 __ __ 

Rank-order component (T1) __ __ -0.04 0.04 __ __ 0.03 0.11 

Student level       

Reading literacy (T1) 0.42** 0.08 0.41** 0.08 0.30** 0.04 0.32** 0.04 

General cognitive abilities (T1) 0.16** 0.05 0.19** 0.05 0.11** 0.04 0.10** 0.04 

HISEI (T1) 0.00 0.09 -0.03 0.08 0.17** 0.04 0.18** 0.05 

Gender 0.28* 0.11 0.23 0.12 0.28** 0.07 0.30** 0.07 

Intercept (γ00) 0.87** 0.10 0.81** 0.13 0.96** 0.16 0.72** 0.11 

Residual variance         

Class level (u0) 0.054  0.083  0.047  0.081  

Student level (r) 0.612  0.503  0.426  0.427  

ICC 0.081  0.142  0.099  0.159  

R2 0.361  0.379  0.467  0.427  
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structural cues (B = 0.05, p > .05) or in the subsample with frequently used structural 

cues (B = -0.07, p > .05). 

 

Table 6. Results from the Multilevel Analyses Predicting Reading Literacy in Grade 6 (T2) 
Separately for Low and High Frequencies of Structural Cue Use During Lessons  
 

Note. a reference: lower and middle academic tracks; gender: 0 = male, 1 = female; few structural cues: 
two classes in the middle academic track and 15 classes in the higher academic track; 213 students; b Model 2: 
two classes in the middle academic track and 14 classes in the higher academic track; 204 students; a lot of 
structural cues: five classes in the lower academic track, four classes in the middle academic track, and 
14 classes in the higher academic track; 289 students; c Model 2: five classes in the lower academic track, 
four classes in the middle academic track, and 13 classes in the higher academic track; 272 students; ICC: 
intraclass correlations (variance between classes [u0]/ total variance [r + u0]). 
*p < .05. **p < .01. 

Discussion 

The aim of the study was, on the one hand, to examine the accuracy of secondary 

school teacher judgments in the domain of reading and, on the other hand, to 

investigate the relation between teacher judgment accuracy and the development of 

students’ reading literacy and whether this relation was moderated by instructional 

variables. 

As predicted, German language teachers showed a moderate hit rate. They accurately 

judged 66% of their students’ answers. Compared to findings from studies with 

 Low frequency  
of structural cue use 

High frequency  
of structural cue use 

       Model 1       Model 2b       Model 1     Model 2c 

 B SE (B) B SE (B) B SE (B) B SE (B) 

Class level       

School type: higher tracka -0.14 0.22 0.33 0.19 0.36* 0.17 0.38* 0.15 

Task-specific hit rate (T1) 0.36** 0.09 __ __ 0.01 0.07 __ __ 

Rank-order component (T1) __ __ 0.05 0.08 __ __ -0.07 0.05 

Student level       

Reading literacy (T1) 0.36** 0.08 0.34** 0.08 0.36** 0.05 0.36** 0.05 

General cognitive abilities (T1) 0.11* 0.05 0.12* 0.05 0.15** 0.03 0.14** 0.04 

HISEI (T1) 0.06 0.06 0.07 0.06 0.15* 0.06 0.12 0.07 

Gender 0.20* 0.08 0.21 0.08 0.35** 0.09 0.31** 0.09 

Intercept (γ00) 1.14** 0.19 0.80** 0.17 0.78** 0.09 0.77** 0.10 

Residual variance         

Class level (u0) 0.046  0.165  0.041  0.047  

Student level (r) 0.559  0.502  0.489  0.446  

ICC 0.076  0.248  0.077  0.095  

R2 0.381  0.261  0.476  0.491  
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elementary school teachers, the task-specific hit rate in our study was smaller than the 

task-specific hit rate reported in studies with elementary school teachers (see 

Coladarci, 1986; Demaray & Elliott, 1998). For the rank-order component, we found 

quite a low correlation between teacher judgments and students’ actual reading 

performance (̅19. = ݎ). A possible explanation for the low correlation could be that the 

seven items of the reading literacy test did not differentiate sufficiently well between 

the students. Such a restriction of variance can substantially depress correlations and 

thus lead to an understatement of the relation between teacher judgments and 

students’ actual performance. In addition, the rank-order component in our study was 

also smaller than the rank-order component reported in studies with elementary 

school teachers (Demaray & Elliott, 1998; Feinberg & Shapiro, 1998). For example, 

Demaray and Elliott (1998) obtained a correlation of r = .82 in the domain of reading. 

However, the elementary school teachers in their study had to rate each item (52 items) 

on the reading literacy test, whereas the secondary school teachers in our study had to 

judge only seven items on the reading literacy test, thus resulting in a restriction of 

variance. Furthermore, there were differences in the manner in which the correlations 

were operationalized. In the present study, mean within-class correlations were 

computed, whereas in the study by Demaray and Elliott (1998), class membership was 

not considered when computing correlations. Looking only at the overall correlation 

and ignoring the class level, as done by Demaray and Elliot (1998), leads to a 

confounding of differences between classes and differences between students within 

classes and may therefore be affected by substantial bias (Schrader & Helmke, 1990). 

 Another possible explanation could be that actual differences between elementary and 

secondary school teachers exist. The first evidence for this comes from a study by 

Karing (2009), who found that elementary school teachers more accurately judged 

students’ reading literacy as well as students’ mathematical competence than 

secondary school teachers. This finding is consistent with the assumption that 

differences between elementary and secondary school teacher judgment accuracy are 

related to structural prerequisites such as class composition (e.g., heterogeneity of 

students’ achievement) and teachers’ education. For example, elementary school 

classes are more heterogeneous with regard to the academic performance of students 

than secondary school classes (Tillman & Wischer, 2006). Some studies have found 
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that the heterogeneity of student achievement was positive related to measures of 

teachers’ diagnostic competence (Schrader, 1989; Weinert & Lingelbach, 1995; Karing, 

2009). Furthermore, the elementary school teachers had more pedagogical and 

psychological practice in their teacher training than secondary school teachers, 

especially teachers in the higher academic track (Einsiedler, 2004; Hermann, 2004). 

As in previous studies (e.g., Hoge & Coladarci, 1989; Südkamp et al., 2012), we found 

large variability among German language teachers in their judgment accuracy of 

students’ reading literacy. The variability in correlations ranged from -.85 to .92, and 

the range for the task-specific hit rate ranged from 40% to 86%, meaning that there 

may be a substantial number of different variables (e.g., student and teacher 

characteristics) that influence teacher judgment accuracy of students’ academic 

performance.   

With regard to our analyses of the relation between teacher judgment accuracy and the 

development of students’ reading literacy, the following results were found: First, as 

expected, a significant positive relation between teachers’ task-specific hit rate and the 

development of students’ reading literacy was demonstrated. However, the significant 

relation between teachers’ task-specific hit rate and the development of students’ 

reading literacy was moderated by instructional variables: A high task-specific hit rate 

in combination with a high degree of individualization of lessons was significantly 

associated with an increased development of students’ reading literacy, whereas a high 

task-specific hit rate in combination with a low degree of individualization of lessons 

had no effect on students’ reading literacy development. Furthermore, a high task-

specific hit rate in combination with a low frequency of structural cue use during 

lessons was also significantly related to an increase in the development of students’ 

reading literacy. However, no relation was demonstrated when structural cues were 

frequently used. A possible explanation for this unexpected finding may be that high-

ability students do not depend on teachers’ use of structural cues during lessons, but 

rather rely on self-directed learning and individualized instructions because of their 

favorable learning prerequisites. On the other hand, for low-ability students, a highly 

structured learning environment makes it easier for them to focus their attention on 

relevant aspects of the lessons and to more easily combine prior knowledge with new 

knowledge (Blumberg, Möller, & Hardy, 2004; Lipowsky, 2009). For example, Möller, 
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Jonen, Hardy, and Stern (2002) found that high-ability elementary school students did 

not require highly structured lessons in social studies and science for their learning 

success, whereas low-ability students profited more from a highly structured learning 

environment. This could explain the difference between the findings of Helmke and 

Schrader (1987; see also Schrader 1989) and our study. Contrary to our study, Helmke 

and Schrader (1987; see also Schrader 1989) found that mathematics achievement 

gains were highest when high diagnostic competence was combined with the use of a 

lot of structural cues during lessons. In our study however, nearly 80% of the students 

attended higher academic track schools, whereas in the study by Helmke and Schrader 

(1987; see also Schrader 1989), the sample consisted exclusively of lower academic 

track students. 

With regard to the rank-order component, no significant positive relation with the 

development of students’ reading literacy was found. Furthermore, we found no 

significant interaction between this indicator and either instructional variable for the 

development of reading literacy. One reason for the different findings regarding the 

association between the two indicators of teacher judgment accuracy and the 

development of reading literacy might be the low correspondence between teacher 

judgment accuracy and students’ actual performance. Perhaps as a result of the low 

value of the rank-order component, no significant relation with students’ development 

of reading literacy could be identified. According to Schrader (1989), a minimal degree 

of diagnostic competence as well as instructional quality is necessary to achieve 

significant relations or interactions. Maybe there were not enough teachers in our 

study who showed the necessary minimal degree of this indicator (rank-order 

component) to achieve significant relations and interactions. 

Limitations and Suggestions for Future Research 

Our study has some limitations that need to be taken into account. A perfect 

correspondence between teacher judgment of students’ performance and students’ 

actual performance cannot be expected because the competence tests reflect only a 

single performance of the students, whereas teacher judgments within the school 

context are based on different oral and written performances of the students. As in 

previous studies, the reliabilities of the two indicators of teacher judgment accuracy 
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could not be computed (McElvany et al., 2009; Schrader, 1989). According to Schrader 

(2009), the reliabilities of these indicators depend on the reliability of the judgment as 

well as on the reliability of the criterion, but are not definitively determined by these 

two variables. A further limitation is that both instructional variables were based on 

self-reports from teachers. Thus, they are limited to the views of the teachers and may 

be affected by judgment biases. Furthermore, median splits were computed for both 

instructional variables to answer the third question. However, a consequence of 

dichotomization is the loss of information about individual differences as well as the 

loss of statistical power (MacCallum, Zhang, Preacher, & Rucker, 2002; Richter, 2007; 

Schrader, 1989). Finally, due to the small sample sizes of students and teachers from 

lower and middle academic track schools, a generalization of the present findings to 

these school types should be made with caution. According to Mass and Hox (2005), a 

sample size of at least N = 50 classes (Level 2) is needed for multilevel analyses. In our 

study, we had only N = 40 classes, leading to low test power and high insecurity in the 

estimation of the model parameters.  

Despite these limitations, this study makes an important contribution to our 

understanding of the relation between teacher judgment accuracy and the 

development of students’ reading literacy. It shows that a combination of both high 

diagnostic sensitivity and appropriate instructional practices by teachers is necessary 

for effective teaching. However, our study, like previous studies (e.g., Anders et al., 

2010; Helmke & Schrader, 1987; Lehmann et al., 2000), investigated the relation 

between teacher judgment accuracy and students’ learning success only in secondary 

school and only in the domains of reading and mathematics. Thus, further research is 

needed to take into account elementary school teachers as well as other domains and 

school subjects. 

Results from the present study, like previous work (e.g., Anders et al., 2010; McElvany 

et al., 2009; Schrader, 1989), showed general deficits in teacher judgment accuracy. 

Along with the assumption that teacher judgment accuracy is important for successful 

teaching, there is a considerable need for special teacher training. A first approach is 

offered by VERA (“Vergleichsarbeiten”; Helmke et al., 2004). Here, elementary school 

teachers get feedback about their judgment accuracy in the domains of reading and 

mathematics (task-related rank-order component and level component). However, 
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merely informing teachers about the accuracy of their judgments does not seem to be 

sufficient for substantially improving their judgment accuracy. Rather, improving their 

judgment accuracy depends on how teachers apply this information about their 

judgment accuracy. Unfortunately, not much is known about this important topic, 

which urgently needs further exploration. 
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Appendix 

An example of the computation of the two indicators of teacher judgment accuracy. In 

the following table, a fictitious class is illustrated. The first part of the table contains 

students' achievement (passed = coded as 1; failed = coded as 0). The second part of the 

table includes teacher judgments. The teacher judged whether each of the seven 

students would pass (coded as 1) or fail (coded as 0) each of the seven items. 

Note. S1 to S7 = students; 1 .. 7 = items; i =1 .. l = number of students; j = 1 .. n number of teachers; k = 1 
.. m number of tasks; SDx = standard deviation of students' achievement, SDy = standard deviation of 
teacher judgments, Covariance is COVxy = 2.22, 
 

 

 

 

 Students' achievement Teacher judgment (one teacher) Hit rate 

(tj) 

 1 2 3 4 5 6 7 ෍Sijk

m

k=1

1 2 3 4 5 6 7 ෍ Lijk

m

k=1

 
 

S1 1 1 1 1 1 1 1 7 0 0 1 0 1 1 1 4 4 

S2 1 1 0 0 0 0 0 2 1 1 1 1 1 1 1 7 2 

S3 0 0 1 0 1 0 0 2 0 0 0 0 0 0 0 0 5 

S4 1 0 1 0 1 1 1 5 1 1 1 1 0 1 1 6 4 

S5 0 1 0 1 0 1 1 4 1 0 1 0 1 1 1 5 2 

S6 0 0 1 0 0 0 0 1 1 0 1 1 0 0 0 3 5 

S7 1 1 1 1 1 1 0 6 1 1 1 1 1 1 1 7 6 

SDx = 2.27 SDy = 2.51 ෍ tij

l

i=1

=	28 
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෍ Sijk

m

j=1
 = the sum of an individual student’s correct answers (= individual student’s 

performance), 

	෍ Lijk

m

j=1
 = the sum of teacher judgements of individual students' correct answers. 

Computation of two indicators of teacher judgment accuracy: 

1.) Rank-order component (rxy): 	
rxy = 

COVxy

SDx × SDy 
= 

2.22
2.27×2.51

 = 0.39 

A moderate correlation between teacher judgment and students' performance. 

2.) Task-specific hit rate (aTj): 

aTj = 1

m
෍ tij

l

i=1
= 28

49
 = 0.57  

The teacher correctly judged 57% of their students' answers. 

 

 




