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ABSTRACT 

 

In heterogeneous classrooms, teachers frequently make diagnostic decisions about how to 

differentiate instruction and allocate learning materials. However, research suggests that 

adaptive teaching decisions should be guided by data-based decision-making rather than 

social comparisons or personal traits. This study examines how N = 350 primary school 

students (grades 2 and 3) were assigned to differentiated reading materials – either intuitively 

by teachers or based on standardized reading assessments. Grouping patterns, decision 

factors, and biases were analyzed. Teachers matched the assessments in 52 % of cases, 

underestimated 34 %, and overestimated 14 %. They also tended to create comparable sized 

groups (24 % – 41 %), whereas standardized assessments identified 51 % of students as high-, 

44 % moderate- and 5 % low-performing. Providing teachers with standardized results led to 

minor adjustments – 82 % of students remained in the intuitively assigned group. Multinomial 

logistic regressions indicated that intuitive group assignments and discrepancies between 

intuitive and standardized assignments were associated with selected student-related 

characteristics, including individual performance relative to the class mean, documented 

migration background, and documented behavioral or work-related issues. The findings 

highlight challenges in implementing data-based decision-making in everyday classroom 

practice and underline the importance of strengthening the systematic use of assessment data 

in teacher education. 
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SAŽETAK 

 

U heterogenim razredima nastavnici često donose dijagnostičke odluke o tome kako 

diferencirati nastavu i rasporediti nastavne materijale. Međutim, istraživanja ukazuju na to da 

bi odluke o prilagođavanju nastave trebale biti zasnovane na podacima, a ne na socijalnim 

poređenjima ili ličnim karakteristikama učenika. U ovom istraživanju ispitano je kako je 350 

učenika osnovne škole (drugog i trećeg razreda) raspoređeno prema diferenciranim 

materijalima za čitanje – bilo intuitivno, na osnovu procjena nastavnika, bilo na osnovu 

standardiziranih procjena čitanja. Analizirani su obrasci grupiranja, faktori koji utiču na 

donošenje odluka i pristrasnosti. Procjene nastavnika podudarale su se sa standardiziranim 

procjenama u 52 % slučajeva, dok su u 34 % slučajeva sposobnosti učenika bile potcijenjene, 

a u 14 % precijenjene. Nastavnici su također bili skloni formiranju grupa približno jednake 

veličine (24–41 %), dok su standardizirane procjene pokazale da 51 % učenika postiže visoke 

rezultate, 44 % umjerene, a 5 % niske rezultate. Upoznavanje nastavnika s rezultatima 

standardiziranih procjena dovelo je samo do manjih promjena – 82 % učenika ostalo je u 

grupi u koju su prvobitno intuitivno raspoređeni. Multinomijalne logističke regresijske analize 

pokazale su da su intuitivno raspoređivanje učenika u grupe i odstupanja između intuitivnog 

raspoređivanja i raspoređivanja zasnovanog na standardiziranim procjenama bili povezani s 

odabranim karakteristikama učenika, uključujući individualni uspjeh u odnosu na prosjek 

razreda, dokumentirano migracijsko porijeklo te dokumentirane probleme u ponašanju ili 

radu. Rezultati ukazuju na izazove u primjeni odlučivanja zasnovanog na podacima u 

svakodnevnoj nastavnoj praksi i naglašavaju važnost jačanja sistematske upotrebe podataka 

dobijenih procjenom u obrazovanju nastavnika. 

Ključne riječi: grupiranje prema sposobnostima; odlučivanje zasnovano na podacima; 

inkluzivno obrazovanje 

INTRODUCTION 

Developing strong reading skills for all children is a central goal of primary education (KMK, 

2024). In today’s inclusive classrooms, teachers must accurately assess students’ reading 

abilities to provide appropriate and effective support for diverse learners (Hußmann et al., 

2017). Differentiated instruction is currently regarded as the state-of-the-art approach to 

addressing classroom heterogeneity and promoting effective teaching for diverse learners 

(Gheyssens et al., 2023). Nevertheless, it should not be seen as a universal or uncritically 

applicable model for inclusive education, as its effectiveness depends strongly on contextual 

and structural conditions (Letzel-Alt & Pozas, 2023; Lindner & Schwab, 2025). 

At the core of differentiation lies the teacher’s assessment of student performance. These 

assessments guide the formation of learning groups and the allocation of instructional 

materials but are often influenced by cognitive biases and reference group effects (Südkamp 

et al., 2012). Research shows that teachers may overestimate or underestimate students based 

on classroom context or student background characteristics rather than on actual performance 

data. Such biases threaten the accuracy of group assignments and, ultimately, the fairness of 

instructional differentiation. 
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Against this background, the present study examines how primary school teachers form 

differentiated reading groups, which indicators they rely on in this process, and how 

accurately these groupings reflect students’ actual performance. We hypothesize that teachers’ 

group assignments are systematically related to student performance indicators and contextual 

factors such as classroom reference effects. Furthermore, we expect that providing teachers 

with objective assessment data will lead to more consistent and data-based group assignments. 

 

Assessment for differentiating students 

Differentiation is an educational approach aimed at adapting instruction to the personal 

learning needs of students within a class. It is defined as the adjustment of curriculum, tasks, 

and teaching methods to meet individual learning requirements (Kyriakides & Creemers, 

2008). While the principles of data-based and individualized decision-making for 

differentiation originate in special education research, they are increasingly relevant to all 

teachers in inclusive and primary education classrooms. Three main approaches to 

differentiation can be distinguished (Eikeland & Ohna, 2022). Differentiating teaching 

involves adapting instructional methods to address varying learning needs. Differentiating 

content entails providing diverse learning materials tailored to different performance levels. 

Differentiating students refers to assigning students to various groups based on prior material 

differentiation. Typically, content differentiation precedes the grouping of students, as they are 

assigned to groups only after materials have been tailored to different levels (Pozas et al., 

2019). For this process to be effective, teachers need to accurately assess students' abilities in 

relation to the pre-differentiated materials to ensure each student receives fitting material and 

to ensure that the material is not fundamentally too easy or too difficult for the class. Since 

materials are often created in levels of differentiation, this process often results in the 

formation of rather homogeneous ability groups, where first all students in a class are grouped 

by their performance levels and then receive the same material within the assigned group. 

Differentiated instruction can be viewed as a classroom-based form of ability grouping, 

aiming to address diverse learning needs through flexible grouping and task adaptation. 

Although it has become a widely adopted pedagogical practice in response to classroom 

heterogeneity (Lindner, 2020; Gheyssens et al., 2023), empirical evidence on its effectiveness 

remains inconclusive. Meta-analytic research shows that within-class ability grouping yields, 

at best, small effects on student achievement and offers no consistent advantages for any 

performance group (Steenbergen-Hu et al., 2016). Consequently, while differentiated 

instruction represents the prevailing instructional approach, it should not be considered the 

ultimate pathway toward inclusive education (Letzel-Alt & Pozas, 2023). 

The assessment of student performance relies on three reference norms (Jungjohann & 

Gebhardt, 2022). The individual reference norm evaluates a student’s progress over time, 

using their own learning trajectory as the benchmark. The social reference norm compares 

students within the same class, identifying higher- and lower-performing groups (Becker & 

Rosen, 1992). The criterial reference norm measures performance against predefined learning 

objectives, e.g. anchored in the curriculum, which must be transparent and accessible to all 

students. Educational standards i.e. emphasize the social and critical reference norm, while in 

the context of inclusion, the individual reference norm is preferred (Holder & Kessels, 2018). 
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Teachers favor the social reference norm when they assume stable personality traits in 

students or when instruction is minimally differentiated (Rheinberg, 2001), but it is also often 

applied unconsciously (Lintorf & Buch, 2020). In contrast, the individual reference norm is 

more commonly used when evaluating long-term development or when variables are 

perceived as complex constructs (Rheinberg, 2001). Also, special education teachers, who are 

expected to rely more heavily on the individual reference norm, often draw on social 

comparisons (Wilbert & Gerdes, 2009). Social reference norms are also assumed to be used to 

distinguish and assess performance levels both within-class and within-student (Ebenbeck et 

al., Review). 

Differentiation decisions in the classroom are made by evaluating an individual student’s 

performance in relation to both the other students in the class and the content being taught. 

Teacher judgments about student performance can be divided into three components 

(Schrader & Helmke, 1987): 

1. The rank component measures the correlational agreement between teacher 

judgments and actual student performance. It describes how accurately teachers can 

rank students within the class. Studies show that the accuracy of these judgments 

varies significantly among teachers (Karing et al., 2011; Ebenbeck et al., Review). 

2. The level component measures the absolute accuracy of teacher assessments. 

Teachers tend to systematically overestimate student performance, particularly for 

low-achieving students (Martin & Shapiro, 2011). Anders et al. (2010) found that 

teachers often inaccurately assess task difficulty, with a tendency to underestimate how 

challenging tasks are. The accuracy of these judgments varies widely among teachers, 

which may be attributed to individual judgment tendencies and educational content 

knowledge (Anders et al., 2010). 

3. The differentiation component indicates how accurately teachers can assess the 

spread of student performance. This refers to their ability to correctly perceive the 

differences between high- and low-achieving students (Lorenz, 2011). While some 

studies have examined the accuracy of teacher judgments regarding this component, 

findings remain inconsistent (Hoffmann, 2017; Schrader, 2013; van Ophuysen, 2010). 

Similarly, although teacher judgments and expectations have been widely studied (e.g., 

Südkamp et al., 2012; Steenbergen-Hu et al., 2016), evidence on how these judgments 

inform teachers’ group assignments for differentiated instruction is still limited and 

inconclusive, underscoring the need for further empirical investigation. 

According to Feinberg and Shapiro (2009), teachers are accustomed to evaluating student 

performance in comparison to other students in the class. As a result, they find it easier to rank 

students than to assess the individual learning process of each child. Standardized assessments 

can therefore support teachers in inclusive classrooms by providing objective data to identify 

students at risk and to plan differentiated instruction accordingly. However, in Germany, 

teachers frequently rely on intuitive assessments to make educational decisions and assign 

students to differentiated learning groups, as inclusive structures are not yet widely 

implemented (Letzel-Alt & Pozas, 2023). Additionally, standardized tests are often perceived 

as time-consuming and requiring specific diagnostic competencies (Müller et al., 2017). 
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Weinert (1997) showed that teachers use a hypothetical "average student" as a benchmark in 

instructional planning, whose assumed performance level shapes teaching decisions. This 

practice resembles economic reference models, where median or mean values serve as 

decision-making benchmarks (Heller, 2009). This concept allows teachers to efficiently 

differentiate instruction and create differentiated instructional material but makes it difficult to 

individualize instruction at the student level (Bromme, 1992). The judgment of when a 

student is "too far" from the average depends heavily on the performance spread within the 

class (Labhart et al., 2018). In classes with high performance heterogeneity, teachers 

increasingly use within-class differentiation strategies, providing differentiated tasks for the 

entire class, while goal-differentiated instruction, where students are expected to achieve 

different learning outcomes, is less frequently deemed necessary. Instead, instruction again 

tends to be adapted to a hypothetical average student (Labhart et al., 2018; Pozas et al., 2020). 

 

Bias in Assessment 

Educational decisions in the classroom can be influenced by systematic biases, such as those 

stemming from the use of social reference norms and classroom composition effects, as well 

as student- and teacher-related characteristics that may introduce bias into assessments (e.g. 

Südkamp et al., 2012). This may especially be the case, when teachers rely on intuitive 

decisions, instead of standardized testing to gather information (Schellekens et al., 2021), as is 

often the case in the decision-making process in the classroom (Carter et al., 2020). 

The social reference norm significantly impacts grading practices. For example, students with 

identical standardized test scores tend to receive better grades in low-achieving classes than in 

high-achieving classes (Schrader & Helmke, 2001). In classes with lower average 

performance, only the weakest students are identified as needing additional support, whereas 

in high-achieving classes, even average-performing students may be deemed to require 

intervention (Koßmann et al., 2024). Direct assessments unrelated to grading, however, 

appeared to be less influenced by the overall performance level of the class (Schrader & 

Helmke, 2001). 

Closely related to this is the Big-Fish-Little-Pond Effect, which posits that students in high-

achieving classes tended to develop a lower academic self-concept (Marsh, 1987). At the 

same time, teachers systematically rated students in high-achieving classes more harshly than 

equally capable students in lower-achieving classes (Meissel et al., 2017). Empirical path 

analyses confirmed this relationship (Marsh, 1987; Gerlach et al., 2007). Conversely, this 

likelihood decreases significantly if the at-risk student is in a class with peers who have 

special educational needs in the emotional and social domain (Koßmann et al., 2024). These 

mechanisms have long-term consequences for educational trajectories and transition 

recommendations (Rothenbusch, 2016). 

Beyond social reference norms, Südkamp et al. (2012) provided evidence in their meta-

analysis that factors at both the student and teacher level can distort or influence assessment 

decisions. A key factor is teacher experience. It is often assumed that greater teaching 

experience correlates with higher diagnostic accuracy, based on the idea that experienced 

teachers have more opportunities to develop diagnostic skills through teaching practice, 

collegial exchange, or professional development (McElvany et al., 2009). However, empirical 
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findings on this are mixed. While McElvany et al. (2009) found only a weak relationship 

between experience and judgment accuracy, other studies showed no clear effect (Praetorius 

et al., 2011). More recent evidence suggested that experience can contribute to higher 

accuracy and more elaborate diagnostic reasoning patterns, as experienced teachers tended to 

draw on a broader repertoire of observation and inference criteria when assessing student 

profiles (Kosel et al., 2024). 

In addition to professional factors, there is also a link between intelligence and assessment 

literacy. According to Klauer et al. (2011), teachers’ cognitive abilities were positively 

associated with the precision of their judgments. Demographic characteristics such as gender, 

however, had no measurable influence (Lorenz, 2011). There is consensus, however, that 

negative attitudes and biases toward certain student groups can distort assessments. 

Comparative research showed that teacher judgments were systematically influenced by 

students’ social and migration backgrounds, often leading to over- or underestimations that 

affect long-term learning trajectories (Olczyk et al., 2022). Klug et al. (2016) further 

demonstrated that teachers’ preconceptions can shape pedagogical decisions. Assumptions 

about students’ backgrounds or learning behavior may subtly affect how teachers interpret 

performance data and form judgments (Terhart, 2022). At the same time, teachers with 

positive attitudes and higher self-efficacy tended to engage more systematically in diagnostic 

activities and to use assessment information more strategically for lesson planning (Ohle et 

al., 2015). Thus, variation in teacher beliefs represents one of several factors that can 

influence the quality of diagnostic decisions, without being the central focus of the present 

study. 

 

Research question 

To assign students to differentiated materials teachers need to make accurate educational 

decisions and assessments regarding student performance within their class. However, these 

decisions are often biased and influenced by reference group effects. We therefore examine 

how teachers group students for differentiated instruction in their classrooms, what factors 

they consider when making these decisions, and which elements contribute to the over- or 

underestimation of students within a class. We hypothesize that teachers’ group assignment 

for differentiated instruction are systematically related to student performance indicators and 

contextual factors such as classroom reference effects. Furthermore, it is expected that 

providing teachers with objective assessment data will lead to more consistent and data-based 

group assignments. 

METHODS 

Sample 

The sample included N = 350 students from second-grade (N = 7 classes) and third-grade (N = 

10 classes), as well as their teachers (N = 17), across five primary schools in the German 

federal states of North Rhine-Westphalia and Bavaria. The participating teachers, all of whom 

were female, had an average age of M = 39.35 years (SD = 10.3, Min = 27, Max = 60). All 

teachers held degrees in primary education and had an average of M = 11.18 years of teaching 
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experience (SD = 10.35, Min = 1, Max = 33). The student sample had an average age of M = 

9.15 years (SD = 0.76, Min = 8, Max = 11) and consisted of 128 females, 153 males, and 69 

students for whom gender information was not available. Among the students, teachers 

reported for 15 special educational needs, including autism (N = 1), emotional and social 

development difficulties (N = 5), hearing impairment (N = 1), learning disabilities (N = 1), 

reading and spelling difficulties (N = 5), and speech and language impairments (N = 2). 

Design and Instruments 

The study design was based on triple-differentiated reading comprehension instruction 

materials for third-grade students (Diehl & Hanke, 2024). The materials included a text with 

the same content presented at three different levels of language complexity, along with 

accompanying comprehension questions.  

The study followed a mixed-method design conducted across two cohorts. In the first cohort, 

teachers assigned students to groups based on their intuitive judgments and conducted a 

screening with their students independently of their initial group assignments. For the 

qualitative component, teachers were asked to briefly justify their decision for each student 

(free-text responses).  

In the second step, students participated in a standardized reading screening (Jungjohann et 

al., 2023) administered through the digital testing platform Levumi.de. This assessment 

evaluated reading proficiency using two subtests: a Rapid Reading Test (RRT) and a Sentence 

Reading Test (SRT) (Jungjohann et al., 2023). In the second cohort, teachers (N = 8) were 

asked to reflect on their initial intuitive assessments in light of the raw test scores and, if 

necessary, adjust their assignments. 

In the final step, we assigned all students criterion-based to one of the three differentiated 

groups based on the standardized test results. The criteria for group assignment were as 

follows: Students who scored 21 or more points on the SRT were assigned to Group 3 (most 

challenging material). Students who scored 23 or fewer points on the RRT or 7 or fewer 

points on the SRT were assigned to Group 1 (easiest material). All remaining students were 

assigned to Group 2 (intermediate material) (Diehl & Hanke, 2024). This design enabled a 

comparison between intuitive and data-based decision-making. 

 

Analysis 

All statistical analyses were performed using RStudio (R core team, 2021) and the dplyr-

package (Wickham et al., 2023). Given that the teachers' assessments are ordinally scaled, 

Pearson's Chi-squared test was used to determine whether the individual teacher has a 

significant impact on the intuitive teacher assessments and Spearman's Rho correlations were 

used to determine whether the intuitive teacher assessments correlated with the standardized 

test results. For teachers who revised their assessments based on raw test scores, this step was 

included in a further correlation analysis. 

The differences in teachers' assessments were examined at both the student and class levels. 

At the student level, we analysed the extent to which differences between intuitive and 

standardized assignments could be attributed to individual student characteristics as 

predictors. We then calculated the mean of these differences for each teacher, with the average 
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intraindividual difference serving as an indicator of whether teachers tended to perceive 

uniform or differentiated reading profiles among their students at the class level. 

Teacher justifications were analyzed using an inductive content analysis approach. Categories 

were developed directly from the material without predefined coding schemes. All 

justifications were coded dichotomously (1 = criterion mentioned, 0 = not mentioned). The 

final coding categories that emerged from the data were: (a) migration background, (b) special 

educational needs (SEN), (c) behavioral issues, (d) reading difficulties, (e) general positive 

performance characteristics, and (f) performance relative to the class average. To ensure 

coding reliability, two independent raters coded the data. Interrater agreement was calculated 

and reached a very high level (Cohen’s κ = .99). Discrepancies were discussed and resolved 

through consensus. The coded qualitative data were then linked to the quantitative dataset to 

examine patterns in teachers’ decision-making. To investigate factors associated with 

discrepancies between intuitive and standardised group assignments, we estimated two 

multinomial logistic regression models. Model 1 included the categories of assignment to 

Group 1, 2 or 3, with Group 1 serving as the reference. Model 2 included the three nominal 

outcome categories: accurately estimated, underestimated, and overestimated. Accurate 

estimation was specified as the reference category. Both models included documented 

migration background and individual performance relative to the class mean. These predictors 

were selected because they showed sufficient variation and cell coverage for model 

estimation. 

Several additional coded categories, including SEN, reading difficulties, general positive 

performance characteristics, and mathematics-related performance information, were rare and 

displayed empty cells across outcome categories. These variables were consequently reported 

descriptively but were not included in the regression model. 

Given the presence of separation in some of the coded indicators, the multinomial model was 

estimated using mean bias-reduced adjusted scores with the brmultinom() function from the 

brglm2 package (Kosmidis, 2026; Kosmidis & Firth, 2011). This approach provides finite 

estimates under complete or quasi-complete separation and reduces small-sample estimation 

bias. We report regression coefficients (b), standard errors (SE), odds ratios (OR), 95% Wald 

confidence intervals, and two-sided Wald p values. 

 

RESULTS 

Comparison of intuitive and data-based group assignment 

Based on the results of the standardized reading screening, 51 % of students demonstrated 

high reading performance and were assigned to Group 3. 44 % showed moderate reading 

ability (Group 2) and 5 % were assigned to Group 1.  

Teachers intuitively formed comparably sized groups rather than strongly disproportionate 

ones. On average, 24 % of students were assigned to Group 1 (SD = 13.67), 37 % to Group 2 

(SD = 13.84), and 41 % to Group 3 (SD = 15.48). The correlation analysis showed a moderate 

correlation between the intuitive and the standardized group assignment with r = .34. 

Most teachers (with the exception of one) assigned all three reading materials to their 

students. The proportion of students assigned to Group 1 ranged from 5 % to 56 %, with an 

average deviation of 12.6 percentage points from the standardized placement (SD = 10.25, 

Min = 0, Max = 31.58). Assignments to Group 2 ranged from 18 % to 67 %, deviating on 

average by 18 percentage points (SD = 13, Min = 0, Max = 43). For Group 3, placements 

ranged from 20 % to 68 %, with an average deviation of 24 percentage points from the 
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standardized grouping (SD = 15, Min = 0, Max = 47). In some cases, the group distribution 

followed a normal pattern (e.g., T6). As shown in Figure 1, four teachers (T10, T11, T12, 

T15) assigned students in a way that was closely aligned with the standardized grouping. 

These four teachers justified their intuitive decisions as follows: 28 % of students were placed 

based on their ―migration background‖, 7 % due to ―negative work behavior,‖ 3 % due to 

―positive work behavior,‖ and 1 % due to ―reading difficulties‖ or ―dyscalculia.‖ 

 

Figure 1. Intuitive and Standardized Group Assignment across all Students (A) and per 

Teacher (B) 

The comparison between intuitive and standardized student grouping revealed clear 

discrepancies, as 52 % were placed accurately (N = 180), 34 % of students were 

underestimated (N = 119) and 14 % were overestimated (N = 50). 

Students were therefore more than twice as likely to be underestimated as overestimated, 

suggesting a systematic tendency among teachers to assign students to lower rather than 
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higher ability groups. A chi-square test confirmed the pattern of Figure 1 with χ²(32) = 115.61, 

p < .001 and V = .41, indicating that misjudgements were not randomly distributed, but 

instead showed a systematic relationship to individual teachers’ decisions.  

 

Toward data-based instructional decisions using test results 

Furthermore, eight teachers (N = 8) had the opportunity to revise their initial intuitive group 

assignments of students (N = 167) and were explicitly instructed to base their revisions on the 

standardized test data. After reviewing the results, most teachers made only minor 

adjustments to their original decisions. Four teachers made no changes at all. The majority of 

students (83 %) remained in their original group. A total of 16 % were moved up or down by 

one level, and only 2 % (N = 3 students) experienced a shift of two group levels. The decision 

was therefore rarely revised, although the results of the standardized test suggested this for 48 

% of the students. 

It is noteworthy that two teachers reassigned a student from Group 3 directly to Group 1, 

while only one teacher made a reverse change from Group 1 to Group 3. Most of the 

adjustments were made by three teachers and involved 20 students who were moved one level 

downward. Only one teacher reassigned a single student one level upward. Adjustments with 

student results slightly increased the correlation between intuitive teacher and standardized 

assignment from r = .34 to .39. Overall, the review of raw standardized test results led to only 

limited changes in group assignments. 

 

Prediction of bias in group assignment 

Nine out of 17 teachers provided justifications for the group assignments of their N = 172 

students. The distribution of assignment accuracy in this subsample differed slightly from that 

in the full sample with 74 students (43 %) were accurately estimated, 88 students (51 %) were 

underestimated, and 10 students (6 %) were overestimated. 

The written justifications of those nine teachers contained several student-related criteria. The 

most frequently documented justification for the decision was a standardized large-scale test 

(IQB, 2024), mentioned for 132 students. Teachers’ own observations also played an 

important role (83 mentions). In addition, teachers referred to migration background (61), 

observed reading difficulties (10), behavioral issues such as ADHD (6), , and generally 

positive performance characteristics (5). Interestingly, positive performance in mathematics as 

explanation for reading instruction decisions was documented for two students. Seven 

teachers based their entire class assignment on the large scale test, five of them uniformly for 

all students in the class without differentiation. Two teachers added their own observations in 

addition to the large-scale test. Generally positive performance traits were only noted for 

students placed in the highest group.  

Several coded indicators were therefore too sparse for inclusion in the final regression model. 

Reading difficulties were documented for 10 students, of whom seven were accurately 

assigned according to the standardised grouping and three were underestimated. General 

positive performance characteristics were documented for five students; three were accurately 

assigned and two were overestimated. Mathematics-related performance information was 
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documented for two students, both of whom were underestimated. Behavioral or work-related 

issues were documented for six students, with one accurately assigned student and five 

underestimated students. Among the nine students with documented special educational 

needs, five were accurately assigned and four were underestimated; none was overestimated. 

These sparse distributions resulted in empty outcome cells and would have produced unstable 

estimates in a conventional multinomial regression. Accordingly, these variables are reported 

descriptively only and were not included in the final regression models. 

To examine whether student- or class-related factors appear systematically in individual group 

assignments, a first bias-reduced multinomial logistic regression model was estimated with 

intuitive Group 1 as the reference category. To investigate predictors of teachers’ intuitive 

group assignments, a second  bias-reduced multinomial logistic regression model analyzed 

predictors of over- or underestimation of student performance by teachers with accurate 

estimation as reference category. Both models included documented migration background 

and individual performance relative to the class mean. These variables were selected because 

they showed sufficient variation and cell coverage for model estimation.  

The first bias-reduced multinomial logistic regression model examined predictors of intuitive 

group assignment, with Group 1 as the reference category. Migration background was 

significantly associated with assignment to both Group 2 and Group 3 relative to Group 1. 

Students with a documented migration background had lower odds of being intuitively 

assigned to Group 2 rather than Group 1 than students without such documentation (OR = 

0.33, 95% CI [0.13, 0.83], p = .019). The association was even stronger for assignment to 

Group 3 rather than Group 1 (OR = 0.02, 95% CI [0.004, 0.06], p < .001). Individual 

performance relative to the class mean was significantly associated with intuitive assignment 

to higher groups. For each one-unit increase in performance relative to the class mean, the 

odds of assignment to Group 2 rather than Group 1 increased by a factor of 5.68 (95% CI 

[2.37, 13.58], p < .001). Likewise, higher relative performance was associated with 

substantially higher odds of assignment to Group 3 rather than Group 1 (OR = 29.51, 95% CI 

[9.36, 92.76], p < .001). 

The second bias-reduced multinomial logistic regression model examined predictors of 

discrepancies between intuitive and standardised group assignments, with accurate estimation 

as the reference category. Migration background was strongly associated with 

underestimation. Students with a documented migration background had substantially higher 

odds of being underestimated rather than accurately estimated than students without such 

documentation (OR = 25.82, 95% CI [8.99, 74.17], p < .001). Migration background was not 

significantly associated with overestimation relative to accurate estimation (OR = 2.68, 95% 

CI [0.36, 19.73], p = .333). 

Performance relative to the class mean was not significantly associated with underestimation 

(OR = 1.46, 95% CI [0.71, 2.99], p = .302). However, higher relative performance was 

associated with lower odds of overestimation rather than accurate estimation (OR = 0.34, 95% 

CI [0.12, 0.94], p = .038). Thus, students performing relatively higher within their class were 

less likely to be assigned to a higher intuitive group than indicated by the standardised 

grouping. 
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Table 1. Results of the Multinomial Logistic Regression on Over- and Underestimation 

 Underestimation Overestimation 

Predictors b SE  OR  95%-CI  p  b  SE  OR  95%-CI p  

Migration 

background 
3.25 0.54 25.82 

[8.99, 

74.17] 
< .001 0.99 1.02 2.68 

[0.36, 

19.73] 
.333 

Performance 

compared to 

class 

average 

0.38 0.37 1.46 
[0.71, 

2.99] 
.302 −1.08 0.52 0.34 

[0.12, 

0.94] 
038 

Note. b = regression coefficient, SE = standard error, OR = odds ratio, 95%-CI = 95% confidence 

interval, p = significance level. Significant results in bold. 

DISCUSSION 

 

Instructional decisions in the classroom are often based on the teacher's gut feeling instead of 

standardized data (Carter et al., 2022) and are therefore vulnerable to bias. Teachers’ intuitive 

assignment to differentiated instructional groups diverged from grouping based on 

standardized test results. According to the screening data, half of all students were placed in 

the group with the hardest material (Group 3), slightly fewer in the intermediate group (Group 

2), and only 5.43% in the l group with the easiest material (Group 1). This distribution aligned 

with our expectations based on the design of the instructional materials and the sample, which 

are second- and third-grade primary students, who, according to curriculum standards, are 

expected to read fluently (KMK, 2024). Nevertheless, it is precisely the accurate identification 

and targeted support of low-achieving students that is essential to ensure equitable learning 

opportunities in the classroom (Lindner & Schwab, 2020).  

Teachers intuitively assigned significantly more students to the lowest-performing group than 

the standardized screening indicated. Their groupings were roughly evenly distributed across 

the three groups: 24 % of students were assigned to Group 1, 37 % to Group 2, and 41 % to 

Group 3. However, these proportions varied considerably across teachers, in line with prior 

research showing that the accuracy of differentiation judgments differs among teachers 

(Karing et al., 2011; Zellner & Gebhardt, 2025). While no specific instructions were given 

regarding the group size and how to allocate students, the near-equal distribution suggests that 

some teachers may have assumed all three groups needed to be filled, reflecting a norm-

referenced rather than need-based approach. Such practices may inadvertently reinforce 

inequities by reproducing perceived ―normal‖ distributions instead of responding to actual 

learner diversity. This pattern is consistent with the "rank component" described by Schrader 

and Helmke (1987), in which teachers rank students by performance and distribute them 

accordingly. Some teachers, (e.g., T15) appeared to have followed this trichotomous strategy. 

Others (e.g., T6) seemed to identify only the highest and lowest performers, placing all other 

students in the middle group. Another explanation might be that some teachers relied on a 

social norm based on a perceived average student, assigning most students to that group and 

only reallocating those who clearly deviated from it (e.g., T8, T11). Alternatively, some 

teachers may have applied a criterial norm, setting a performance standard for the class and 

differentiating only those who fell above or below it. Both approaches align with the 
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"differentiation component" (Schrader & Helmke, 1987), which reflects teachers’ sensitivity 

to intra-class performance variation and their ability to identify both high and low achievers 

(Weinert, 1997; Labhardt et al., 2018; Lorenz, 2011).  

Teachers intuitively placed about half of the students in the appropriate group, one third were 

underestimated, and one sixth were overestimated – meaning students were twice as likely to 

be underestimated as overestimated. However, prior research stated that teachers tend to 

overestimate student performance, particularly for low-achieving students (Martin & Shapiro, 

2011). In addition, we also found in line with prior research that teacher judgments are 

systematically influenced by students’ social and migration backgrounds, potentially leading 

to incorrect intuitive teacher judgements that can affect students’ long-term learning 

trajectories and educational opportunities (Olczyk et al., 2022). Anders et al. (2010) found that 

teachers often misjudge task difficulty, with a tendency to underestimate how demanding 

learning materials are. This raises the possibility that inaccurate grouping reflects inaccurate 

perceptions of instructional material difficulty rather than inaccurate assessments of students. 

Alternatively, teachers may act out of a general pedagogical mindset aimed at avoiding 

negative learning experiences of students by assigning tasks that are more likely to be 

manageable. These interpretations remain speculative, as they are only based on quantitative 

data analysis and theoretical reasoning. To validate these assumptions, future research should 

include interviews or think-aloud studies to further understand teacher´s intuition. 

Theoretical and empirical work emphasizes that standardized test data can support teachers in 

making informed, data-based instructional decisions (e.g., Fuchs & Fuchs, 2006). However, 

our findings showed that teachers made only minimal adjustments after receiving students’ 

test scores. In 82 % of all cases, no changes were made to the initial group assignments. The 

remaining students were mostly adjusted by one group. This raises the question of why data 

are not used to inform decisions more consistently. One possible explanation is that teachers 

are not adequately trained to interpret standardized test results and may lack the data literacy 

required for data-based decisions. So, this points to a gap not in data availability but in data 

literacy and professional self-efficacy. Diverse learner profiles among preservice teachers 

require different instructional approaches (Zellner et al., 2024; Zellner & Gebhardt, 2025). 

Teacher education and professional development should therefore explicitly address barriers 

to evidence use, including uncertainty, mistrust, and habitual reliance on intuition. Teachers 

who lack confidence in using standardized test data for instructional decisions benefit most 

from a carefully scaffolded teacher education approach. This approach should begin with 

solid theoretical foundations, progress through guided case work, and gradually advance to 

complex application scenarios. Applied, classroom-oriented training formats like classroom-

simulations (e. g. diagnostic conversations with an AI-generated teacher avatar; Zellner et al., 

2025), foster data-based decision-making more systematically in teacher education programs, 

ideally allowing teachers not only to acquire knowledge but also to actively apply it in 

practical settings (Hauck-Thum, 2021). 

Another explanation could be a lack of trust in standardized assessments. Teachers who have 

had consistently positive experiences with intuitive decision-making may not see the added 

value of relying on standardized test results. Similar hesitancy to evidence-based practices has 

been observed in other professional domains, such as medicine and psychology, where it is 
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discussed under terms like scepticism or even denialism (Prot & Anderson, 2020). The 

teachers in our study had an average of M = 11.18 years of teaching experience (SD = 10.35, 

Min = 1, Max = 33), indicating considerable heterogeneity in professional experience. This 

broad range may help explain the variation in teachers’ trust in data-based assessment, as less 

experienced teachers might rely more on standardized information, whereas more experienced 

teachers may depend on established intuitive routines. Addressing such reservations requires 

professional learning opportunities that build diagnostic competence, foster critical reflection 

on bias, and strengthen self-efficacy in interpreting data. Promoting a culture of digitality – 

integrating both analogue and digital practices – can further support this transformation 

(Hauck-Thum, 2021), enabling teachers to view standardized assessments not as a threat but 

as a complementary tool for informed, equitable decision-making in inclusive classrooms.  

The regressions analysis suggest that teachers’ intuitive group assignments were associated 

with several student- and classroom-level characteristics. Therefore, developing prospective 

teachers' ability to critically reflect on their own expectations and biases, particularly in 

relation to perceived norm deviation, may represent a core element of diagnostic training in 

teacher education. Notably, stereotypical student characteristics such as migration background 

showed distinct patterns of association. Students with a documented migration background 

had lower odds of being intuitively assigned to Group 2 and Group 3 rather than Group 1. At 

the same time, documented migration background was associated with substantially higher 

odds of underestimation relative to accurate estimation. Migration background was not 

significantly associated with overestimation. However, these findings do not imply causal 

effects of the characteristics themselves. We do not assume that the characteristics themselves 

directly influenced grouping, but rather that teachers’ perceptions of norm deviation shaped 

their decisions (Heller, 2009). The concept of normality may refer either to a teacher’s 

personal idea of what is typical or to the class average as reference. This social comparison 

mechanism, often referred to as the big-fish-little-pond effect, was evident in our data: 

Performance relative to the class mean was strongly and positively associated with intuitive 

assignment to higher groups. This pattern indicates that teachers’ intuitive assignments were 

related to students’ relative standing within their classroom. However, the exact magnitude of 

these effects should be interpreted with caution. Previous research showed that teachers’ 

expectations can unconsciously influence students’ academic self-concept and self-efficacy, 

particularly among those receiving special education support (e.g., Klassen & Lynch, 2007). 

In this light, the observed pattern of associations in teachers’ intuitive decisions warrants 

careful consideration, particularly because it coincided with a disproportionately high number 

of students being placed in the lowest group, even when their standardized scores did not fully 

align with these placements. These findings underscore the importance of making 

instructional decisions with sensitivity and awareness of their potential impact on student self-

efficacy. In inclusive elementary classrooms, where student performance can vary widely, it is 

critical to raise teachers’ awareness that norm deviation, such as atypical classroom behavior 

(Hoffmann, 2017), should not be uncritically interpreted as an indicator of low academic 

potential. A mindset shift that views standardized test results as a support rather than a threat 

to teachers professional judgment may help reduce potential biases and ensure that all 

students receive the instructional support they need. 
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Although the present study provided insights into teachers’ group assignments, it did not 

include further teacher-level variables such as attitudes toward students with migration 

backgrounds or prior diagnostic experience. This represents a limitation, as previous research 

has demonstrated that such factors can systematically influence teachers’ assessment accuracy 

and decision-making processes (e.g., Kosel et al., 2024; Olczyk et al., 2022). Furthermore, the 

regression analysis does not include an evaluation based on each individual teacher, even 

though there were differences among them. In addition, the relatively small sample size limits 

the statistical power of the analyses and may have resulted in unstable parameter estimates. 

Future studies should therefore incorporate these variables by employing larger samples to 

provide a more comprehensive understanding of teacher-related sources of variance in 

diagnostic judgments.  

Therefore, data-based decision-making in the classroom should be implemented 

collaboratively and be systematically embedded in teacher education. This is particularly 

crucial in open classroom models and in the context of individualized learning and a culture 

of digitality, where a transformation of pedagogical practice is both necessary and overdue. 

Yet in reality, many teachers continue to conceptualize their role primarily as classroom 

managers who allocate students into three equally sized groups – an approach shaped by 

systemic constraints and prevailing didactic traditions. This points to the pressing need for a 

shift in professional identity: away from static categorization toward a diagnostic, data-

informed teaching culture that emphasizes reflective practice, individual learning trajectories, 

and instructional equity. 
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