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Objective assessment criteria 
reduce the influence of 
judgmental bias on grading
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Past research has indicated that students with a migration background are graded 
worse than those without a migration background, despite them showing the 
same level of academic performance. Negative implicit associations of teachers 
associated with these student characteristics could explain these findings. 
Objective assessment criteria, such as error tables, provide user-independent 
rules for the interpretation of results and could therefore help to ensure that 
the influence of student characteristics on assessment is reduced. To test 
this hypothesis, 157 pre-service teachers assessed a dictation. Two aspects 
were varied: the presentation of an error table for assessment and the name 
of the student who had written the dictation (with vs. without a supposed 
Turkish migration background). An implicit association test measured implicit 
associations of the pre-service teachers toward the performance of Turkish and 
German people. When no error table was used and the pre-service teachers had 
negative implicit associations toward the performance of people with a Turkish 
migration background, they graded students with a migration background 
worse than students without a migration background. No grading disparities 
were found when the error table was used. To reduce judgmental bias, the use 
of objective assessment criteria can therefore be recommended.
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1 Introduction

Personal features such as social origin and migration background play a decisive role in 
educational success (OECD, 2019). Prior research showed that educational careers as well as 
the performance in school differs between students with and without a migration background 
(Kristen et al., 2008; Henschel et al., 2022). For example, students with a migration background 
are more likely to drop out of school than their fellow students without a migration background 
(González-Rodríguez et al., 2019). Further, Turkish people form the largest minority group in 
Germany (DESTATIS, 2019; Henschel et  al., 2022). Especially in Germany, where this 
investigation takes place, Turkish students represent the majority of students in lower school 
tracks and the minority in higher school tracks (Henschel et al., 2022). Turkish students 
perform worse in standardized tests compared to students without a migration background 
and face negative stereotyping, especially concerning performance (Gebhardt et al., 2013; 
Froehlich et al., 2016). Given these findings, it is particularly important to pay special attention 
to Turkish students when examining educational disparities in Germany.
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For years now, research and policymakers have been discussing the 
causes of differences in performance depending on students’ 
backgrounds (Bundesregierung, 2023). Even though many factors 
contribute to some student groups being disadvantaged, the role of 
teachers has also been discussed (Jussim and Harber, 2005; McKown 
and Weinstein, 2008). Within this debate, it is of crucial importance that 
reported differences between students with a migration background and 
those without a migration background are observable, even after taking 
differences in standardized tests into account (Bonefeld et al., 2017; 
Triventi, 2020). Especially judgments (e.g., grading) that are not guided 
by a set of clear rules seem to be influenced not only by performance 
but also by student characteristics such as migration background. The 
current work investigates potential reasons for differences in grading 
dependent on the migration background of students beyond 
performance, on the one hand, and examines first approaches to prevent 
these differences, on the other hand.

1.1 Teachers’ judgments and their 
formation

Teachers’ judgments, for example in the form of grades can in both 
positive and negative ways, to shape students’ educational paths. For 
example, grades continue to be decisive for admission to universities or 
for obtaining a job and can therefore fulfill a gatekeeping function. In 
addition to deciding on the exercises that students complete and the 
support they receive, teachers also assign performance evaluations and 
grades. The awarding of grades faces various challenges that can influence 
both the assessment process and the outcomes (Trapmann et al., 2007). A 
fundamental issue is that grades are often considered uniform standards 
for complex performances, which can lead to simplification and distortion 
of actual performance. Additionally, there are often no clear guidelines on 
which level of performance corresponds to which grade. This leads to 
significant variance among teachers in their grading practices (Südkamp 
et al., 2012; Drüke-Noe, 2014). School grades therefore often show a lack 
of comparability, e.g., between individual schools and their individual 
grading practices (Hübner et  al., 2024). Moreover, personal biases, 
subjective judgments, and unconscious biases on the part of teachers can 
influence the assessment process, resulting in unfair grading and unjust 
outcomes. In this performance assessment in particular, other factors 
besides performance also play a role. These are, for example, student 
characteristics like personality traits, migration background or gender 
(Glock, 2016; Bonefeld et al., 2017; Holder and Kessels, 2017; Bonefeld 
and Dickhäuser, 2018; Hübner et al., 2024).

Previous research has revealed a connection between migration 
background and the judgments of teachers. For instance, data from 
experimental studies has shown that pre-and in-service teachers 
graded students with a migration background worse compared to 
students without a migration background, even when their 
performance was comparable or exactly the same (Glock et al., 2015). 
This bias holds for language subjects as well as mathematics.

1.1.1 Formation of judgments and role of 
associations

One angle to explain the influence of student characteristics on 
teachers’ judgments is the formation of judgments. Dual process 
models propose that individuals have the capacity to employ two 
distinct strategies when forming evaluations of others (e.g., Fiske and 

Neuberg, 1990). One strategy is known as the category-based or 
heuristic approach, which is assumed to operate in a mostly automatic 
manner. This involves initiating information processing by focusing 
on the social categories to which the subject being evaluated belongs 
(e.g., Fiske and Neuberg, 1990). These social categories are triggered 
by relevant information and are utilized during the judgment 
formation process (Macrae and Bodenhausen, 2000). Various types of 
information can serve as cues in this process, including easily 
accessible categories like perceived gender (Swim et al., 1989; Hoffman 
and Hurst, 1990) or ethnicity (Devine, 1989; Hewstone et al., 1991). 
By employing social categories to process personal information, 
individuals can quickly form judgments while conserving cognitive 
resources (Macrae et al., 1994). However, this heuristic approach often 
leads to biased judgments. The heuristic process is particularly evident 
when making judgments about individuals who exhibit information 
that aligns with stereotypes and therefore the activated categories. For 
instance, teachers tend to exhibit bias when evaluating students who 
possess stereotype-consistent characteristics, such as a migration 
background and lower academic performance (Pit-ten Cate and 
Glock, 2018). Another approach involves a more deliberate strategy 
that is integrative in nature (e.g., Fiske and Neuberg, 1990) or rule-
based (Smith and DeCoster, 1999; Ferreira et  al., 2006). In this 
scenario, judges do not rely solely on a limited set of category-related 
details; instead, they examine all pertinent information to inform their 
judgments. Integrating all relevant information facilitates more 
accurate judgments that are less influenced by social categories like 
immigrant background (Fiske et al., 1999).

1.2 Implicit associations and judgmental 
biases

The influence of social categories on judgments in the judgment 
process can be explained, among other things, by stereotypes and 
implicit associations of the person (Greenwald and Banaji, 1995). 
These implicit associations of objects (e.g., members of a group) 
correspond to positive or negative evaluations (Fazio, 2007). Past 
research has shown that people with a migration background in 
Germany and people with a migration background in general are 
associated less strongly with performance and success-related 
attributes by other Germans compared to Germans without a 
migration background (Kahraman and Knoblich, 2000; Froehlich 
et  al., 2016;). This finding holds as well for the associations of 
teachers, who show negative associations concerning the 
performance of students with migration background in Germany 
(Bonefeld and Dickhäuser, 2018; Bonefeld et al., 2020). The impact 
of these associations is evident in the school context: Past research 
suggests that especially biases against students with a migration 
background, depend on the type of association a teacher holds (van 
den Bergh et  al., 2010; Peterson et  al., 2016; Bonefeld and 
Dickhäuser, 2018). Furthermore, it has been shown that teachers 
rate students with a migration background as less capable than 
students without a migration background (Glock and Krolak-
Schwerdt, 2013). Such perceptions and associations can influence 
information processing and guide attention (Roskos-Ewoldsen and 
Fazio, 1992; Bonefeld et  al., 2020) and in turn affect teachers’ 
judgments (Dee, 2005; Parks and Kennedy, 2007; Wiggan, 2007). 
Judgmental biases could for example result from specific 

https://doi.org/10.3389/feduc.2024.1386016
https://www.frontiersin.org/journals/education
https://www.frontiersin.org


Peter et al. 10.3389/feduc.2024.1386016

Frontiers in Education 03 frontiersin.org

perceptions of teachers about the future performance level of 
students from a specific group (Jussim and Harber, 2005; Lorenz, 
2018). This is particularly important for the assessment of students 
with a migration background and could be one explanation for the 
above mentioned biases in the grading process (Bonefeld et al., 
2017; Bonefeld and Dickhäuser, 2018): If teachers hold negative 
associations about the performance potential of students with a 
migration background in general, they could make judgments 
based on additional information about the student related to 
characteristics that do not exist or, at least, that cannot be observed 
and this in turn leads to biases in grading depending on student 
characteristics like the migration background (Taylor, 1981; Walton 
and Spencer, 2009; van Ewijk, 2011).

Whereas explicit associations are conscious evaluations of an 
object that require cognitive effort and control, implicit associations 
are often unconscious evaluations of an object that are triggered by 
the mere presence of the object (Fazio, 2001; Gawronski and 
Bodenhausen, 2006). Given this nature in the context of biased 
grading, implicit associations are particularly important because 
they lead to automatic, heuristic information processing (Gawronski 
and Bodenhausen, 2006; van den Bergh et al., 2010) and a person 
is often not even consciously aware of them which means that these 
associations cannot be controlled or corrected. Thereby they can 
impact teachers’ perceptions of their students (Olson and Fazio, 
2009) without teachers even knowing. Past research provides 
findings on these theoretical assumptions and it was demonstrated 
that implicit associations toward students from minorities predict 
teachers’ non-verbal behavior and the general impression they form 
(Nosek et  al., 2002; van den Bergh et  al., 2010). Furthermore, 
previous research could show the influence of implicit associations 
on teachers’ judgments like for example grading (Bonefeld and 
Dickhäuser, 2018). Thus, they may provide an explanation for how 
teacher judgments are influenced by student characteristics.

1.3 Reduction of the influence of 
judgmental bias

From the assumptions made so far, it can be concluded that (1) 
student characteristics can influence teachers’ judgments (Glock et al., 
2015), (2) this can be explained, e.g., by implicit associations related 
to these students’ characteristics (e.g., Bonefeld and Dickhäuser, 
2018) and (3) implicit associations are automatic, often unconscious 
and therefore harder to control (Gawronski and Bodenhausen, 2006). 
Therefore, it is crucial to determine how the influence of student 
characteristics, moderated by implicit associations, can be reduced. As 
implicit associations in particular are difficult to regulate due to their 
automatic nature, they must be countered by other means. The basic 
prerequisite for heuristic or systematic information processing is that 
the available material can be viewed and evaluated objectively (Petty 
and Cacioppo, 1983; Chaiken et al., 1989). It is argued that one should 
reduce the discretion in judgments by developing evidence-based 
guidelines (Spencer et al., 2016). In school, these are then, for example, 
evaluation criteria that reduce the room for discretion. This can 
be achieved by a clear standardization of requirements to prevent 
subjective components from being included in grading (Birkel and 
Tarnai, 2018). As mentioned above, previous research has shown that 
pre-service and in-service teachers’ grading can be biased based on 

student characteristics such as migration background (Glock and 
Krolak-Schwerdt, 2013; Bonefeld et  al., 2017; Bonefeld and 
Dickhäuser, 2018), while a simple true/false judgment, such as the 
detection of errors is not biased by these features (Bonefeld and 
Dickhäuser, 2018). While judgments regarding errors detected based 
on universally known rules (e.g., spelling errors) are comparably easy 
to form, the absence of clear assessment norms for grading might lead 
to biases. This could be  because without clear standards and, 
consequently, higher ambiguity in judging, it is more difficult to judge 
systematically and heuristic components can take up more space in 
judgments, since one has to fill in missing information (Petty and 
Cacioppo, 1986; Chaiken et al., 1989). This finding from many social 
psychological experiments is transferable to performance assessment 
without clear standards or evaluation criteria.

In the case of unclear or incomplete information, which 
includes grading without a clear evaluation scheme, this 
information is usually categorized and interpreted using existing 
knowledge (Smith and DeCoster, 1999). This process can 
be compared with heuristic information processing (Chaiken et al., 
1989). Non-observed details can be  replaced by recourse to 
memory, and existing, automatically activated knowledge based on 
associations can influence the assessment (Smith and DeCoster, 
1999). The use of objective assessment criteria can be helpful in this 
respect in three ways. One aspect is that their use reduces the 
influence of associations on behavior. According to dual process 
models, the context and social situation play a role in whether an 
association influences behavior (Fazio, 1986). So-called standards, 
i.e., the knowledge of what is appropriate in a particular situation 
or not, are decisive (Fazio, 1986). Objective assessment criteria, 
such as error tables, which are used to assign grades based on a 
specific number of errors, form an external standard as orientation. 
As a result, this external standard determines the grade rather than 
associations. Objective assessment criteria therefore constitute a 
guideline, so that teachers no longer need to draw on associations 
as a source of information in cases of uncertainty. When applied, 
error tables based on clear criteria provide the basis for an objective 
performance assessment. In addition, these objective assessment 
criteria provide user-independent rules for the interpretation of 
results and contribute to an independent assessment.

Uhlmann and Cohen (2005) also argued that biases in judgments 
take place, above all when there is ambiguity regarding the criteria to 
be applied. This ambiguity is reduced by the use of error tables. As an 
error table assigns a grade depending on the number of errors, grading 
is less ambiguous and should be  performed using an error table. 
Associations can obviously still exist, but their influence on grading 
should be reduced and participants are less likely to draw on associations 
in the assessment process since they have clear criteria and rules for 
grading. Closely related to this is another advantage of such objective 
assessment criteria: the judges themselves do not have to be aware of 
their implicit associations toward different student groups. This is a very 
important aspect, because it is in the nature of implicit associations that 
they are activated automatically, are often unconscious, and are difficult 
to control (Gawronski and Bodenhausen, 2006).

To date, research on the application and use of objective 
assessment criteria to avoid biases in teachers’ judgments 
dependent on student characteristics is still rare. One example in 
this field is the ASSET project (Assessing Students’ English Texts), 
where an assessment tool based on didactic criteria was provided 

https://doi.org/10.3389/feduc.2024.1386016
https://www.frontiersin.org/journals/education
https://www.frontiersin.org


Peter et al. 10.3389/feduc.2024.1386016

Frontiers in Education 04 frontiersin.org

to pre-service teachers to assess students’ performance. The results 
suggested that irrelevant characteristics such as migration 
background did not influence performance assessment when using 
the tool (Jansen et al., 2019). Another study has shown that the 
objectivity of oral examinations could also be increased by using 
assessment criteria, which precisely define what performance and 
skills must be shown to what grade (Westhoff et al., 2002). The 
disadvantage of these studies is the lack of a control group, where 
no evaluation criteria are used. In an experimental study, teachers 
showed racial bias only when they used a vague grade-level 
evaluation scale to assess a writing sample. When teachers used a 
rubric, which defined the scoring domain of interest and provided 
more specific scale points - therefore providing clearer evaluation 
criteria - no racial bias was evident (Quinn, 2020).

To summarize: Social information processing models can be used 
to explain how errors of judgment occur and the role that person 
characteristics might play in this (e.g., Fiske and Neuberg, 1990). A way 
of objectifying judgment processes and reducing errors of judgment 
based on student characteristics and related subjective associations 
could be  the specification of objective assessment criteria. These 
provide user-independent rules for the assessment of performance. 
Further, they might help the judge to focus on performance-relevant 
characteristics and reinforce more objective assessments (Jansen et al., 
2019). In this work we aim to examine whether objective assessment 
criteria can reduce migration-related judgmental bias by limiting the 
influence of negative implicit associations.

1.4 The present study

In this experimental study we  investigated judgmental bias 
regarding grading and how the influence of student characteristics on 
it can be  reduced using objective assessment criteria. Therefore, 
we  focused on judgments of pre-service teachers who assessed 
students’ performance in a dictation. The judgment involved counting 
errors and giving a grade for the performance. We were interested to 
see whether grading depended on the students’ supposed migration 
background and the underlying implicit associations of pre-service 
teachers about the performance of people with a migration 
background. Most importantly, we  looked at the role of objective 
assessment criteria and their effects on grading. Therefore, all 
participants received the same dictation with an identical number of 
errors. We experimentally varied the perceived migration background 
of the student (with vs. without migration background) and the use of 
objective assessment criteria (no error table vs. error table). The 
following two hypotheses were formulated.

H1: Negative implicit associations toward people with a migration 
background were expected to lead to worse grading of the student 
with a migration background if no error table was provided.

H2: If an error table was provided, the influence of implicit 
associations on grading the student with migration background 
would be reduced.

Error counting is a rule-based process which should not 
be influenced by associations. Therefore, the hypotheses do not apply 
to the counted errors.

2 Materials and methods

2.1 Sample

Our sample consisted of 188 pre-service teachers (72.34% female, 
1.06% diverse, 26.60% male). The participants mean age was 
21.59 years (SD = 2.94). Out of them 16 majored in primary school 
education, 168 in secondary school education and 4 in special needs 
education. They had completed an average of 3.90 semesters 
(SD = 2.94) of their teacher training program and 65.43% of our 
sample completed a school teaching internship. In terms of prior 
experience 17.55% stated they had experiences in grading dictations 
and 60.63% studied the subject German.

The participants were recruited via personal contacts, flyers at 
schools and universities, e-mails, and social media. The participants 
either received study participation credits which they must collect 
during their studies at some universities in Germany, had the chance 
to win a 10 Euro Amazon voucher or choose to receive no reward.

2.2 Materials

2.2.1 Dictation
The participants assessed a dictation by a third grader used in a 

previous study by Bonefeld and Dickhäuser (2018). Dictations are a 
widely used method to detect spelling skills. Teachers read texts out 
loud, and students are instructed to write down the text they have 
heard correctly. The dictation had 30 errors, which corresponds to a 
low performance. In a pre-test, pre-service teachers counted an 
average of 26.28 (SD = 5.51) errors and awarded an average grade of 
4.85 (SD = 1.16) (Bonefeld and Dickhäuser, 2018).

2.2.2 Objective assessment criteria
An error table to assess dictations in elementary schools 

operationalized objective assessment criteria. An error table assigns a 
specific grade to each number of errors, ranging from 1 (very good) 
to 6 (insufficient) (see Figure  1). The error table was created by 
school experts.

2.2.3 Migration background
We manipulated the migration background by changing students’ 

names. The participants were briefly informed that the dictation was 
written either by Emre or Lukas: “The following dictation was written 
by Emre [Lukas]. He is a third-grade student and 8 years old.” In a 
pre-test, the name Emre was strongly associated with a Turkish 
background and the name Lukas with a German background. In 
addition, both names were associated with a male name, and the 
differences regarding perceived intelligence and attractiveness were 
also relatively low (Bonefeld and Dickhäuser, 2018).

2.2.4 Implicit association test
An online-based implicit association test (IAT) using word and 

visual stimuli was performed to measure performance-related implicit 
associations toward Turkish and German people (see Figure  2; 
Bonefeld, 2019). Aim of an IAT is to test how strongly people associate 
certain attribute concepts with certain target concepts. During the test, 
participants are asked to rapidly sort words and/or images into 
categories according to predetermined criteria. In case of strong 
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associations between certain attribute concepts and target concepts, 
the reaction time should be faster if the same reaction (=pressing the 
same key) is necessary for the categorization of the corresponding 
attributes and targets. Based on the response time researchers can 
determine the strength of association between the target and attribute 
concepts (Greenwald et al., 1998; Nosek et al., 2005).

In our IAT the participants completed 12 practice trials (for each 
category), the participants assigned visual material (photographs of 
German- and Turkish-looking faces) to the right target concepts 
(German vs. Turkish) and assigned performance-related attributes 
(e.g., gifted, untalented) to the right attribute concepts (high 
performance vs. low performance). After that, they assigned the faces 

and attributes at the same time in another 24 practice trials and in 48 
critical trials (measurement trials).

In the next step, the categorization was changed. The target 
concepts changed their position, whereas the attribute concepts stayed 
in the same position. Again, the participants reported their 
associations in 12 practice trials for each concept and sorted them 
afterwards in 24 trials together. This was followed by 48 critical trials. 
Therefore, we had a compatible block (German-looking faces paired 
with high performance adjectives) and an incompatible block 
(Turkish-looking faces paired with high performance adjectives). To 
reduce sequential effects, the order of the blocks varied randomly 
between the participants.

Participants with negative implicit associations toward people 
with a migration background showed faster response times when 
Turkish faces were linked with weak adjectives rather than with strong 
ones. A D-score indicates the strength of an implicit association. In 
our study, this was calculated based on the improved scoring 
algorithm by Nosek et al. (2005). In this study, a D-score below zero 
indicated more positive associations toward people with a migration 
background compared to people without a migration background. A 
D-score over zero indicated more negative implicit associations 
toward people with a migration background compared to people 
without a migration background.

2.3 Procedure and design

This study was based on a 2 (migration background: yes vs. no) × 2 
(objective assessment criteria: yes vs. no) between-subjects 
experimental design. The participants were therefore randomly 
assigned to four experimental conditions [student without migration 
background and error table (ntotal = 43), student without migration 
background and no error table (ntotal = 44), student with migration 

FIGURE 1

Split-screen view of instruction, dictation, and provided error table. Imagine your school implemented a standardized error table in the teachers’ 
conference. The table assigns a specific grade to each error. Please evaluate the dictation! German – English translation: Fehlertabelle – error table, 
Note – grade, Fehler – error, Diktat – dictation.

FIGURE 2

Split-screen view of the IAT (incompatible block). German – English 
translation: Türkisch – Turkish, Deutsch –German, leistungsstark – 
high performance, leistungsschwach – low performance.
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background and error table (ntotal = 45), student with migration 
background and no error table (ntotal = 44)]. Implicit associations were 
assessed as a continuous variable using the D-score (Nosek et al., 2005).

The participants were informed about the contents of the study 
and provided an informed consent in accordance with the guidelines 
of the German Research Foundation (DFG). They were informed that 
they were participating in a study investigating the effectiveness of 
dictation in assessing student performance and testing different rating 
scales and rater characteristics that may play a role in this process. 
Further, we informed them, that they therefore will assess a dictation 
and participate in a reaction time task. First, the participants filled in 
demographic information. Then, they were provided with a short 
overview of the following steps and information on the name, age, and 
class level of the student. Finally, they were given the dictation and, if 
applicable, the error table (Figure 1). Participants who received the 
error table were instructed as follows: “Imagine your school 
implemented a standardized error table in the teachers’ conference. 
The table assigns a specific grade to each error number. Please evaluate 
the dictation.” Otherwise, the instruction was as follows: “Please 
evaluate the dictation.” Afterwards all participants were asked to count 
the errors and to grade the dictation (“How many errors did the 
dictation have?” and “What grade would you award the student for 
this dictation?”). To grade the dictation, the German grading system 
was used (ranging from 1 to 6 with 1 indicating the best performance 
and 6 the worst performance). This means high values of the variable 
grade represented a low performance assessment. The performance 
assessment was followed by a manipulation check. Participants were 
asked to specify the name and class level of the student and whether 
they thought the student had a migration background or not. As a last 
step, the IAT was completed. Participants were given the opportunity 
to provide their email address in order to learn more about the 
research project, the study background (with debriefing) and the 
results of the study in the follow-up.

2.4 Data analysis

To check whether the manipulation of the migration 
background worked, we looked at the names and the background 
assigned to the students by the participants. A total of 87.77% of the 
participants mentioned the correct or a suitable German or Turkish 
name or identified the students with a supposed migration 
background correctly. However, 9.04% of the participants did not 
remember a name and mentioned no migration background. 
We excluded six participants (3.19%) from the analysis because they 
either specified a name associated with another ethnic group (e.g., 
Tim instead of Emre), associated Emre with no migration 
background, or specified a name used in the study published by 
Bonefeld and Dickhäuser (2018). Second, we analyzed whether the 
participants who received the error table actually used it. This was 
the case for the majority, 89.01% of these participants. We therefore 
excluded 20 participants, who did not use the error table.

Some participants raised the suspicion of not having worked 
carefully because they counted very few errors. We decided to exclude 
participants who counted less than 10 errors (3 participants). In 
addition, we  excluded two participants for whom no D-score 
measuring implicit associations could be calculated due to too many 
processing errors. This resulted in a total of 31 excluded participants.

With the final sample consisting of 157 participants, we calculated 
a hierarchical regression analysis using IBM SPSS Statistics 29.0 (IBM 
Corp, 2022) to analyze the effects of the error table, migration 
background, and implicit associations on the dependent variables 
grade and counted errors. We  specified three models for each 
dependent variable and tested whether each model revealed 
significantly more variance. In Model 1, we included the main effects 
error table, migration background, and implicit associations. In Model 
2 we  added the two-way interactions between migration 
background × error table, between migration background × implicit 
associations, and between error table × implicit associations. Model 3 
also included the three-way interaction between migration 
background × error table × implicit associations. Given our directional 
hypotheses, we applied a 95% one-tailed confidence interval level. For 
a better interpretation of the regression results we mean centered the 
continuous variable implicit associations.

Our main research interest was the three-way- interaction effect 
of migration background x error table x implicit associations (Model 
3), as we expected that only negative implicit attitudes should affect 
the grading and only if no error table was present (Hypothesis 1–2). 
We calculated a sensitivity analysis with G*Power 3.1 (Faul et al., 2007) 
to determine the size of the effect, which we were able to determine 
with a power of 0.80 with our sample size of 157. With a one-sided 
alpha level of 0.05 and seven predictors, the analysis showed that 
we were able to detect an effect equal to or greater than f2 = 0.040. This 
corresponds to a small effect according to Cohen (1988) classification.

To determine the direction of the three-way-interaction effect, 
we  also calculated simple slope (Cohen et al., 2013) and slope 
differences tests (Dawson and Richter, 2006).

3 Results

3.1 Descriptive

See Table 1 for the descriptive.

3.2 Implicit associations

The average D-score in this sample, which measured implicit 
associations, indicated that the participants associated people with 
a migration background with lower performance levels than 

TABLE 1 Descriptive for the dependent variables grade and counted 
errors.

Grade Errors

Condition n M (SD) M (SD)

Error table

Migration background
37 5.83 (0.53) 28.81 (4.86)

Error table

No migration background
32 5.90 (0.41) 29.62 (4.52)

No error table

Migration background
44 4.16 (1.04) 29.89 (5.34)

No error table

No migration background
44 3.88 (1.08) 32.02 (4.03)
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people without a migration background (D = 0.32, SD = 0.37), 
t(156) = 10.81, p < 001, d = 0.86. The order of the blocks showed no 
differences concerning the D-score. Therefore, both conditions were 
evaluated jointly.

3.3 Grade

To analyze the main effects on the dependent variable grade, 
we looked at Model 1 more closely. Model 1, which included error 
table, migration background, and implicit associations predicted 
52.91% (corrected R2) of the variance of the grade, F(3, 153) = 59.43, 
p < 0.001. The error table had a significant main effect on the grade, 
β = 1.84, p < 0.001. With addition of the error table, the dictations 
(M = 5.86, SD = 0.47) were rated worse than dictations without 
addition of the error table (M = 4.02, SD = 1.07).

Model 2 did not significantly explain more of the variance, F(3, 
150) = 1.89, p = 0.067, R2 = 0.54 ΔR2 = 0.02. Also, no significant two-way 
interaction was found between error table × migration background, 
β = −0.14, p = 0.078.

Model 3 explained a significantly higher proportion of variance of 
the grade, F(1, 149) = 3.64, p = 0.029, R2 = 0.55, ΔR2 = 0.01. A significant 
three-way interaction effect was found between migration 
background, error table, and implicit associations, β = −0.22, p = 0.029.

A detailed analysis of the significant three-way interaction effect 
can be found in Figure 3. In addition, we calculated the predicted 
values of the grade under certain conditions (error table: yes vs. no, 
migration background vs. no migration background). The implicit 
associations were plotted for a standard deviation above the mean 
(indicating positive associations) and for one standard deviation 
below the mean (indicating negative associations). Subsequently, 
we performed a simple slope analysis to determine whether the slopes 
differed significantly from zero (Cohen et al., 2013), and we used a 
slope differences test to analyze whether two slopes differed 
significantly from each other (Dawson and Richter, 2006). If no error 
table was provided, the relationship between migration background 

and the grade differed depending on the valence of implicit 
associations (positive vs. negative associations), t(157) = 2.75, 
p = 0.007. Negative associations toward people with a migration 
background were associated with worse grades for the student with a 
migration background., t(157) = 3.14, p = 0.002. No such relationship 
was found for positive implicit associations, t(157) = −0.74, p = 0.460.

If an error table was available, the relationship between migration 
background and the grade did not differ depending on the valence of 
implicit associations (positive vs. negative associations), t(157) = −0.03, 
p = 0.974. The migration background did not affect grading for 
negative associations, t(157) = −0.26, p = 0.799, and positive 
associations, t(157) = −0.2, p = 0.842.

3.4 Counted errors

Model 1 predicted 4.43% (corrected R2) of the variance of the 
counted errors, F (3, 153) = 3.41, p = 0.019. The error table had a 
significant main effect, β = −0.18, p = 0.024. If an error table was 
provided, the participants identified fewer errors (M = 29.19, 
SD = 4.69) than those who did not have an error table (M = 30.95, 
SD = 4.82).

Model 2 did not reveal a statistically significant increase in the 
predicted variance of the counted errors, F(3, 150) = 0.26, p = 0.856, 
R2 = 0.03 ΔR2 = 0.01. None of the two-way interaction effects were 
statistically significant (see Table 2).

Also Model 3 did not increase the predicted variance significantly, 
F(1, 168) = 0.19, p = 0.890, R2 = 0.02, ΔR2 = 0.00. There was no 
significant three-way interaction (see Table 2).

4 Discussion

We tested the effectiveness of using objective assessment criteria 
during grading to reduce the influence of student characteristics on 
grading (e.g., bias against students with migration background). 

FIGURE 3

Grade as a function of migration background, error table, and implicit associations. Coding: positive implicit associations  =  Mean – 1 SD, negative 
implicit associations  =  Mean  +  1 SD.
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We assumed that students with a migration background would only 
be disadvantaged if no objective assessment criteria were provided, as 
the judge would then draw on invalid information (migration 
background and implicit associations) to make his or her assessment.

Contrary to our expectations and previous research on this topic 
(e.g., Bonefeld et al., 2017; Bonefeld and Dickhäuser, 2018), we found 
no disadvantage for students with a migration background across 
conditions when no error table was provided. Nevertheless, the 
significant three-way-interaction indicated a moderation effect of 
implicit association. As expected, negative associations toward people 
with a migration background were associated with worse grades for 
the student with a migration background. This association was not 
evident if an error table was provided. This finding shows that implicit 
associations play an important role in decision making when there are 
no given assessment criteria. This is in line with other studies which 
have found an impact of implicit associations on judgments (e.g., 
Peterson et  al., 2016; Bonefeld and Dickhäuser, 2018). The 
implementation of evaluation criteria has also been found to be a 
successful approach to making judgments more objective in other 
studies (Quinn, 2020).

Pre-service teachers have little teaching experience and may 
therefore be insecure about grading. This might be the reason why 
their implicit associations explain judgment differences in the 
process of grading. The error table provided clear rules for grading; 
therefore, they did not need to resort to implicit associations. 
Furthermore, positive implicit associations did not seem to influence 
the relationship between migration background and the grade when 
no error table was provided. This is in line with the expectation that 

stereotypes and associations are applied especially if they correspond 
with the performance (Glock et  al., 2013; Glock and Krolak-
Schwerdt, 2013; Kleen and Glock, 2018). Interestingly, the error table 
not only reduced differences in judgment related to migration 
background but also influenced the grade across conditions. When 
working with the error table, the participants gave a worse grade 
overall. The dictation used in the study had 30 errors. In the error 
table used in this study, the worst-possible grade of 6 (insufficient) 
was assigned for 30 errors (see Figure 1). This could be attributed to 
the increased accuracy of the grading judgments. Thus, an error 
table provides information on the appropriate grade for a certain 
number of errors and therefore increases the accuracy of grading 
judgments. The ambiguity regarding the criteria to be applied is 
reduced. Accuracy was not, however, the focus of this study, 
especially because the criterion (a correct grade) is difficult to 
determine, considering that another error table could assign a 
different grade to the same number of errors.

Furthermore, as expected, counting errors as a rule-based 
procedure was not affected by migration background and implicit 
associations. Surprisingly, we found a main effect of the error table. 
The participants counted fewer errors if the error table was provided. 
We assume that the specific characteristics of the error table used 
might explain this finding. It assigned the worst grade for more than 
16 errors (see Figure  1). As the dictation used in the study had 
considerably more than 16 errors, it could be that some participants 
stopped counting the errors early on, as the grade was already fixed. It 
would be important to find out whether this effect was caused by the 
study or whether teachers would behave in the same way in everyday 

TABLE 2 Regression analysis for dependent variables grade and errors.

Model Variable Grade Errors

b SE β b SE β
Model 1 MB 0.139 0.139 0.056 −1.485 0.760 −0.154

ET 1.836*** 0.139 0.729*** −1.730* 0.760 −0.178*

IA 0.062 0.188 0.018 0.770 1.031 0.059

R2 0.538 0.063

Model 2 MB 0.319 0.186 0.128 −1.990 1.037 −0.207

ET 2.018*** 0.199 0.801*** −2.360* 1.109 −0.243*

IA −0.224 0.302 −0.066 0.635 1.685 0.049

MB × ET −0.397 0.278 −0.135 1.177 1.549 0.104

MB × IA 0.747 0.379 0.155 0.619 2.114 0.033

ET × IA −0.140 0.380 −0.028 −0.522 2.118 −0.027

R2 0.555 0.067

Model 3 MB 0.334 0.185 0.134 −1.983 1.041 −0.206

ET 1.989*** 0.198 0.790*** −2.374* 1.117 −0.245*

IA −0.508 0.335 −0.150 0.503 1.887 0.039

MB × ET −0.399 0.275 −0.136 1.176 1.554 0.104

MB × IA 1.419** 0.515 0.295** 0.931 2.906 0.050

ET × IA 0.592 0.538 0.118 −0.187 3.033 −0.009

MB × ET × IA −1.437* 0.753 −0.220 −0.668 4.250 −0.027

R2 0.566 0.068

MB, migration background (0 = no migration background, 1 = migration background); ET, error table (0 = no error table, 1 = error table); IA, implicit association (mean centered). *p < 0.05, 
**p < 0.01, and ***p < 0.001.
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school life. The latter would be unfortunate, because they should not 
only consider the students’ errors in terms of grades but also in terms 
of their development.

In view of the very high number of errors, it is questionable why 
not all assessors assign the worst possible grade. However, this pattern 
of mild assessment has already been shown in past studies (Bonefeld 
and Dickhäuser, 2018). This shows that even with such an unambiguous 
performance, an error table can be helpful since rule-based judging 
without it does not seem to be obvious or easy for all judges.

4.1 Limitations

Some limitations of our research should be kept in mind. First, the 
participants had to judge students based on limited information. They 
had no frame of reference in the sense of other students’ work because 
they only judged one dictation. Further, they judged the student 
without knowing about the students’ prior development at school. As 
they were not provided with any additional information about the 
student or the performance of other students in the class, the external 
validity of the results might be limited (Christensen et al., 2014). At 
the same time, this is not a completely artificial situation, especially 
when thinking about the transition to a secondary school or teachers 
taking over a new class. However, an experimental approach, such as 
in the present study, has a clear benefit. Different grades can, of course, 
be  rooted in actual differences in performance. The experimental 
approach allowed us to control for such differences and helped us to 
clearly identify the sole effect of migration background and of the 
error table on the different types of performance rating. If participants 
had judged two dictations from a student with and without a 
migration background (within), there would have been more of a 
direct comparison, but we would not have been able to present the 
identical dictation.

Second, we operationalized migration background in this study by 
using student names. The risk of doing this is that names might not only 
transfer information about migration background, but also give rise to 
several other associations or assumptions (e.g., socioeconomic status: 
Tobisch and Dresel, 2017). Therefore, our results could stem from 
associations with further student characteristics besides their migration 
background. For this reason, we intentionally selected two names that 
are strongly connected with the respective backgrounds and are 
comparable in terms of other variables (intelligence, attractiveness, 
gender) as a previous study (Bonefeld and Dickhäuser, 2018) suggested.

Third, migration background was only manipulated with a male 
name to control for gender stereotypes. Bonefeld et al. (2021) showed 
that characteristics of migration background and gender can interact. 
It could be possible that the male name activated also other stereotypes 
regarding spelling skills. However, these stereotypes should have been 
activated for both a student with and without a migration background. 
Further, Kleen and Glock (2018) demonstrated assessment disparities 
between underperforming female students with and without a 
migration background. Therefore, future research should replicate the 
effect for female students in this context.

Fourth, the dictation at hand had many spelling mistakes, but 
since the dictation was a real student performance, we decided not to 
change it to keep the authenticity. It is possible, however, that the high 
number of errors made it more difficult to prove the teacher bias, since 
with such a high number of errors a bad grade must be given so clearly 

(also to the German student) that differences cannot be proven. In 
these cases, teachers have little to no scope for discretion. This might 
lead to a very conservative measurement in our study. If differences 
are already apparent with such clear student results, as is the case with 
pre-service teachers, then it is to be expected that differences will 
become even more prevalent with better student results. However, past 
studies have shown differences according to migration background, 
especially in the poor performance level (Bonefeld and Dickhäuser, 
2018). A conclusive answer can only be provided by further research 
that takes different performance levels into account.

Fifth, the participants completed the implicit association test right 
after assessing the dictation. Therefore, the assessment might have 
influenced (preservice) teachers’ implicit associations. However, 
we deliberately chose this order, taking into account that the previous 
completion of an implicit association test in which performance 
stimuli were assigned to Turkish and German individuals might 
influence the dictation assessment. Since implicit association tests 
based on reaction times are, in our view, more difficult to influence 
than the dictation assessment, we  decided on this order after 
careful consideration.

Furthermore, participants saw images of Turkish-looking adults, 
not students in the implicit association test. We were interested to see 
how general associations toward the performance of Turkish 
compared to German people can influence teachers in their 
assessment. Future research should investigate whether teachers 
respond differently to images of students and whether an adjusted IAT 
can explain assessment differences even better. Moreover, the 
pre-service teachers in our sample had little experience in grading 
dictations (only about 17 percent reported that they had already 
graded dictations). This is not surprising, since most of the pre-service 
teachers do not yet teach and are only being trained to do so. However, 
this must be considered when interpreting the results and at the same 
time suggests that it is important to train future teachers well and to 
prepare them adequately for the challenges they will face, since they 
need to be able to assess students at an early stage in their careers and 
to do this as well as possible. Therefore, it is important to provide 
adequate practice opportunities already during their studies.

Another aspect to consider is the use of one-sided hypothesis 
testing, which may affect the interpretation of p-values. While 
we adjusted the p-values accordingly, it’s worth noting that multiple 
testing could potentially increase these values and impact the 
significance of results, particularly concerning the three-way 
interaction effect. This limitation underscores the need for caution 
when interpreting the findings. Additionally, given the potential 
influence of multiple factors on the outcomes, conducting acceptably 
powered replication studies is essential to validate and extend the 
results obtained in this study.

4.2 Implications and future research

Our results have implications for teacher education. Our study 
highlights the importance of focusing on strategies for avoiding biases 
associated with student characteristics in teacher education. The 
present findings demonstrate the importance of working with 
objective assessment criteria such as error tables and to conduct 
further research on this topic. Based on theoretical assumptions and 
these initial findings one can conclude that pre-service teachers 
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should be  encouraged to prepare grading schemes to be  used for 
making rule-based judgments or, more precisely, judgments based on 
deduction and thus assign grades based on these fixed standards. It is 
essential to reinforce our findings with further research. For assessing 
performance in other tasks, it is clearly more difficult to provide an 
objective table. An example of such tasks is essays or other more 
creative tasks (Banta, 2008). Here tables based on objective criteria 
must leave more scope for interpretation, which leads to higher 
uncertainty. However, they are still an approximate means for 
achieving higher consistency, e.g., within a class. Examples of how to 
objectify essays in English (Jansen et al., 2019) or oral examinations 
(Westhoff et al., 2002) already exist in the literature and therefore can 
provide initial orientation for the establishment of own objective 
assessment criteria in class.

Another important point is the issue of whether teachers actually 
use the objective assessment criteria in practice. Use is related to 
motivation: the motivation to create objective assessment criteria, use 
them, stick to them, and not deviate from them. Therefore, future 
research should take motivational factors of the judge into account.

5 Conclusion

The assessment of students is a central component of the 
teaching profession. It usually involves assigning grades, which 
should be an indicator of school performance and learning success 
and are important instruments in school. Among other things, 
they guide decisions on access to further education and professions 
(Magno, 2010). For this reason, objective, reliable, and valid 
performance assessments are essential in the school context (Fiscal, 
2019). It is important to keep in mind the fact that an error table 
even if it can reduce the influence of student characteristics in 
grading, does not, of course, prevent teachers’ negative associations. 
And precisely these associations can have a variety of (negative) 
effects (e.g., in the sense of a self-fulfilling prophecy) for students 
with a migration background. Nevertheless, objective assessment 
criteria prevent effects of student characteristics on evaluation and, 
therefore, are of great importance from a practical perspective. 
Judgment errors play a crucial role when one considers that school 
grades in elementary school influence future school careers and 
also greatly impact subsequent educational access, such as 
admission to different courses or different careers (Glock and 
Krolak-Schwerdt, 2013). Thus, it is necessary that teacher 
judgments are as accurate as possible to ensure the best possibilities 
for all students. Our research provides important insights in 
relation to the usefulness of objective assessment criteria like error 
tables. The present research work follows the assumption that 
objective assessment criteria, such as an error table, reduce the 
influence of implicit associations. Linked to this assumption, it 
could be shown that an error table reduces the influence of student 
characteristics. This finding has important implications for the 
education and training of pre-service teachers.
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