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A constructive error climate as an element 
of effective learning environments 

Gabriele Steuer1 & Markus Dresel2 

Abstract 

Although making errors while learning is common, it is also frequently perceived by students as 
something negative, shameful and experienced as a potential threat to self-worth. These perceptions 
often prevent students from regarding errors as learning opportunities. The result is that the poten-
tial to learn from them – which is inherent to errors – is not being realized. However, a favorable 
error climate can support learning from errors and hence foster learning progress. Based on earlier 
work our intent was to analyze the factor structure of classroom’s error climate (Steuer, Rosentritt-
Brunn, & Dresel, 2013). A second aim was to explore different error climate patterns. Finally, we 
were interested in the interrelations between error climate and student performance in mathematics. 
These aspects were investigated in a study with N = 1,525 students from 90 classrooms in German 
secondary schools in the subject of mathematics. Results were consistent with the presumed factor 
structure of error climate. Moreover, the results showed a set of three clusters of classrooms with 
distinct error climates. These clusters additionally support the assumption that differentiating sepa-
rate  error climate subdimensions is important. Furthermore the analyses revealed interrelations 
between error climate and achievement in mathematics. Here as well, a set of specific subdimen-
sions seems to be related to learning from errors at school. 
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Environmental characteristics of educational settings have proven to be relevant deter-
minants of student learning (cf. Dorman, Fisher & Waldrip, 2006). Many different fac-
tors in a classroom environment have been addressed as important factors concerning 
learning outcomes. Some examples are teacher support, equity, classroom climate and 
classroom goal structure (e.g., Fraser, 1989; Klem & Connell, 2004; Meece, Anderman, 
& Anderman, 2006). This paper focuses on a concept that, although seldom in focus in 
the past, seems to be fruitful for explaining student learning: error climate (Oser & 
Spychiger, 2005; Steuer, Rosentritt-Brunn, & Dresel, 2013). 

Errors occur in almost all spheres of life, in some they are more salient than in others, 
e.g. at school. In the scholastic context the absence of errors frequently indicates that 
something was learned or known. As more errors emerge, the likelihood for bad grades 
increases in many classroom environments (e.g. Weingart, 2004; Yerushalmi & 
Polingher, 2006). Thus, errors become negative cues that are associated with negative 
emotions (like fear, anger or shame) and dysfunctional cognitions. The result is that the 
potential to learn from them – which is inherent to errors – is not being realized (cf. Oser 
& Spychiger, 2005). In seeking to increase negative knowledge, a favorable handling of 
errors in the classroom would be advantageous. Problems in learning are often ascribed 
to factors within the individual student (cf. Reusser, 2000). However, one cannot disre-
gard the important role a learning environment plays. From research in the field of or-
ganizational psychology we know that the environment – depending on the prevalent 
characteristics – can either foster or hinder learning from errors (e.g. Cannon & Edmond-
son, 2005; Edmondson, 1996). In the past few years awareness that errors are an integral 
part of the learning process has increased (Althof, 1999). Still, insights are lacking con-
cerning the processes, mechanisms and necessary antecedents of learning from errors in 
the classroom. 

Theories often cite error climate as important factor, but in empirical studies this con-
struct is often neglected or inadequately differentiated from the individual handling of 
errors – the latter moreover indicates grave deficits regarding theoretical conceptualiza-
tion. Additionally, further delineations on other context variables, such as classroom goal 
structure, are also missing. 

Steuer et al. (2013) defined a favourable error climate as the perception, evaluation and 
utilization of errors as integral elements of the learning process within the social context 
of the classroom. Consequences of an adaptive error climate are the construction of 
stable knowledge, the amelioration of emotional states and the generation of better stu-
dent performance (Spychiger, Oser, Hascher, & Mahler, 1997). Unfortunately, empirical 
evidence for these assumptions is largely absent at present. 

We suppose that the error climate is primarily determined by the behavior of the teacher 
(e.g. teacher support after errors), nevertheless, the behavior of classmates in error situa-
tions also affects this construct. On the whole, error climate comprises the quality and 
quantity of verbal and nonverbal interactions in the classroom context (Spychiger et al., 
1997). 

Steuer et al. (2013) proposed eight subdimensions that can be theoretically categorized 
into three groups. Four of the subdimensions focus on teacher attitudes and teacher be-
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havior. The first aspect (1) error tolerance by the teacher comprises an error prevention 
or error avoidance attitude on the part of the teacher towards mistakes by students (e.g., 
only addressing questions to students from whom the teacher expects a correct answer). 
The subdimension (2) irrelevance of errors for assessment describes the extent to which 
student mistakes result in negative evaluations of student performance (i.e. grades). (3) 
Teacher support following errors refers to the measure of help (e.g., further explana-
tions) offered by the teacher following student mistakes. The last of the teacher related 
dimensions is (4) absence of negative teacher reactions, which refers to the degree of 
disapproval in verbal and non-verbal reactions by teachers to student errors (e.g., demon-
strations of anger, annoyance, and ridiculing students). 

The next two of the eight proposed subdimensions of error climate in the classroom deal 
with classmate reactions to errors. One of them is the (5) absence of negative classmate 
reactions. Negative reactions by classmates, for instance laughing or taunting, are usual-
ly associated with negative emotions on the part of the student who made the mistake. 
The other dimension is (6) taking the error risk. It describes whether students are confi-
dent enough to say something during class without being completely sure if it is correct.  

The remaining two of the eight presumed subdimensions of error climate in the class-
room refer to the social processes of learning from errors in a narrower sense. One of 
them is the (7) analysis of errors. It describes the magnitude of both analyses of errors 
and communication about errors. The other is (8) functionality of errors for learning. 
This subdimension describes whether errors are used to initiate learning processes in the 
classroom. However, it can be assumed that most of the facets described must be estab-
lished before the functionality of errors for learning can be achieved. 

Interplay among the subdimensions of error climate 

Due to the fact that error climate is a rather new construct, not much is known about it as a 
classroom characteristic. Theoretically it is assumed that error climate has multiple favora-
ble outcomes regarding students’ learning behavior and performance (e.g., Spychiger et al., 
1997; Oser & Spychiger, 2005). The relatively few studies which have been conducted in 
the educational context do confirm these theoretical assumptions (cf. Steuer et al., 2013). It 
has been shown that error climate correlates positively with other classroom characteristics 
like classroom goal structure (cf. Steuer et al., 2013) or characteristics of teaching quality 
such as classroom management, classroom climate and cognitive activation (cf. Steuer, 
2014). Despite these (moderate) correlations the error climate comprises distinct compo-
nents. Above and beyond the lack of evidence regarding positive outcomes, evidence con-
cerning classroom differences is missing as well. Again, there are some hints of differences 
between classrooms in the perception of the error climate. For instance, in the DESI-Study3 
relatively huge intraclass-correlations were found for error climate in English and German 
instruction (DESI Konsortium, 2008). Steuer et al. (2013) found moderate to large intra-
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class-correlations as well for mathematics instruction, which can be regarded as evidence 
for substantial classroom differences with respect to error climate. Currently, nothing is 
known about potential specifications or profiles concerning error climates in different 
classrooms. It is conceivable that the different dimensions of error climate may vary dis-
tinctively between classrooms although positive covariations between them have been 
evidenced in earlier work. This means that different configurations of the error climate 
dimensions are imaginable. For a functional error climate all dimensions should be evaluat-
ed as high, but a simple distinction between high and low may not adequately describe a 
specific classroom's error climate.  

Interrelations between error climate and achievement  

The error climate can be regarded as a component of instructional quality in the class-
room. It is assumed that a positive error climate in the learning environment enhances the 
quantity and quality of learning processes, leading in turn to stable knowledge and im-
proved achievement (see Spychiger et al., 1999). More specifically, the rather affective 
and motivational aspects of an error climate (for example an absence of negative teacher 
reactions) may constitute the precondition for learning from errors in the classroom. The 
more cognitive aspects (e.g., analysis of errors) depict concrete activities and may there-
fore lead in a more direct manner to increased knowledge.  

For context variables, like classroom goal structure and classroom climate, some evi-
dence demonstrates that these constructs and achievement correlate with one another 
(e.g., Church, Elliot, & Gable, 2001, Walberg, 1990, Wolters, 2004). Concerning error 
climate in particular, these questions have rarely been addressed in prior research. One 
exception is the DESI-Study which showed positive correlations between test data and 
self-reported error climate in the subject of English (r = .24 and r = .25) (see Helmke et 
al., 2008). Whether these findings are transferable to other non-linguistic subjects re-
mains an open question.    

Research questions 

Our first aim was to replicate the error climate factor structure that had already been 
evidenced in a previous study (Steuer et al., 2013). We expected to confirm two models: 
one with eight factors and one with the eight factors and one superordinate factor. The 
second research question deals with potentially different error climate patterns. Under an 
exploratory focus, we sought to identify different typical profiles of the eight postulated 
error climate subdimensions. Derived from the assumption of a superordinate uniform 
factor for classroom error climate, we expected that differences in the overall levels of 
error climate would be predominant between identified patterns – nevertheless we also 
expected, to a lesser extent, profile differences (i.e. that different patterns would be char-
acterized by specific strengths and weaknesses in the error climate profiles). A third goal 
was to examine relationships between error climate and student performance. Based on 
theoretical considerations and findings from comparable fields of research, we presumed 
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to find low to moderate correlations with achievement measures which should vary with 
the different subdimensions of error climate.     

Method 

Participants 

The research questions were addressed in a study conducted in the subject of mathemat-
ics. The sample comprised N = 1,525 students from 90 seventh, eighth and ninth grade 
classrooms at different German secondary schools. The proportion of female students 
was 43% and the average age was 14.4 years (SD = 1.08). Almost 40% of the students 
had a migrant background and 19% of the students reported that the primary language 
spoken in their homes was not German. Student participation was voluntarily, but paren-
tal permission was required. 

Measurements 

The perceived error climate in mathematics classrooms was assessed via student percep-
tions of eight error climate subdimensions utilizing an instrument developed by Steuer et 
al. (2013). The descriptive statistics are depicted in Table 1. The instrument comprises 
31 items in total; each subdimension was measured with three to four items: Error toler-
ance by the teacher (4 items; sample item: “In Math our teacher doesn’t like  something 
is done incorrectly”), irrelevance of errors for assessment (4 items;  “If someone in our 
Math class says something wrong, it has an immediate effect on his grade”), teacher 
support following errors (4 items; “If someone in our Math class can’t solve an exercise 
correctly, the teacher will help him”), absence of negative teacher reactions (4 items; “If 
someone in our Math class does something incorrectly, he might be mocked by the 
teacher”), absence of negative classmate reactions (4 items; “If someone in our Math 
class makes mistakes, his classmates will sometimes make fun of him”), taking the error 
risk (3 items; “In our Math class a lot of students don’t dare to say anything because they 
are afraid it is wrong”), analysis of errors (4 items; “In our Math class we discuss it in 
detail when something is done incorrectly”), and functionality of errors for learning (4 
items; “In our Math class wrong answers are often a good opportunity to really under-
stand the material”). Six-point Likert-type scales which ranged from 1 (strongly disa-
gree) to 6 (strongly agree) were used. The internal consistencies for the eight subscales 
were acceptable to high on the level of individual perceptions (α = .66–.92). Cronbach’s 
alpha was also computed on the classroom level and good internal consistencies were 
found (α = .85–.96). As another indicator for the reliability of the subscales, intraclass-
correlations ICC24 were calculated for the different subscales and were in the acceptable 
to good range (ICC2 = .61–.81).  

                                                                                                                         
4
 The ICC2 can be interpreted as a measure for the homogeneity of student perceptions in the classroom 

(cf. Lüdtke, Robitzsch, Trautwein, & Kunter, 2009).  
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Table 1: 
Descriptive results of the error climate subscales 

    α   

 Items M SD Student 
Level 

Classroom 
Level 

ICC1 ICC2 

Error tolerance by the teacher 4 4.19 0.99 .68 .85 .11 .69 

Irrelevance of errors for 
assessment 

4 4.21 0.95 .66 .95 .10 .67 

Teacher support for errors 4 5.03 1.00 .88 .91 .18 .80 

Absence of negative teacher 
reactions 

4 4.80 1.07 .77 .92 .19 .81 

Absence of negative classmate 
reactions 

4 4.94 1.14 .86 .96 .08 .61 

Taking the error risk 3 3.15 1.18 .84 .92 .14 .61 

Analysis of errors 4 4.53 1.26 .92 .95 .08 .75 

Functionality of errors for learning 4 4.23 0.99 .86 .91 .09 .64 

Superordinate factor 8a 4.40 0.64 .73 .87 .23 .84 

Notes. N = 1,525 students in 90 classrooms.  a The means of the 8 subdimensions were treated as items in 
this context.  

 
 

In order to assess achievement in mathematics independently from teacher evaluations a 
test – oriented on the scholastic curriculum of grades seven, eight or nine – was used. 
The test consisted of a set of core items that were assessed in all three grades. The rest of 
the items were varied so that each student answered 14 items adjusted to the competence 
level of their respective grade. Each item was evaluated as either correct or incorrect 
(i.e., rated as 1 or 0). The mean was 7.1 (SD = 2.91) and the internal consistency α = .77.  

Results 

Preliminary analyses 

Descriptive statistics including intraclass-correlations for all constructs can be found in 
Table 1. Moderate to large differences between classrooms were evident with respect to 
all facets of error climate.  

Factor structure of the error climate 

In order to confirm the dimensionality of perceived error climate in classrooms (see 
Steuer et al., 2013), we conducted confirmatory factor analyses followed by two-level 
exploratory factor analyses using Mplus 6 (Muthén & Muthén, 2010). In order to dupli-
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cate the methodical approach used in the first publication (Steuer et al., 2013), we treated 
all items as ordered categorical variables utilizing a Means and Variance Adjusted 
Weighted Least Squares Estimator (WLSMV).  

Regarding the confirmatory factor analysis, the fit-indices for all three models – the one-
factor model, the eight-factor model and the model with eight factors and the superordi-
nate uniform factor – are displayed in Table 2. The first model did not fit the data. In the 
second model, with eight factors, all items showed standardized loadings on the respec-
tive latent variables exceeding λ = .70. The only exception was one item from the dimen-
sion error tolerance by the teacher, which showed a smaller loading (λ = .34). The third 
model, with eight factors and one superordinate uniform factor, revealed some fit indices 
that were slightly below the usual cut-off-values. One possible explanation for this could 
be the subdimension taking the error risk which only had a small loading on the superor-
dinate factor (λ = .07). This dimension also showed the lowest loading in the prior study 
(see Steuer et al., 2013). Testing the three models against each other revealed that both 
hypothesized models fit the data better than the one-factor model. Despite being more 
restrictive, the model with eight factors and a unique superordinate factor (Model 2) 
showed only a slightly worse fit than the eight-factor model.  

In order to collect further evidence regarding the dimensionality of perceived error cli-
mate on the classroom level, we performed two-level exploratory factor analyses with 
Geomin rotation (Muthén & Asparouhov, 2010). A series of models with eight factors on 
the within-level (as a result from the confirmatory factor analyses) and varying numbers 
of between-level factors from 1 to 8 were estimated to determine the number of factors 
on the classroom level. We additionally estimated a model that was unrestricted on the 
classroom level to obtain a reference for the fit of the previous models. The model with 
only one classroom level factor had already demonstrated a good fit to the data (χ² = 
1,048.2; df = 679; p < .001; CFI = .99; RMSEA = .02). Between-level factor loadings  
 

Table 2:  
Fit-Indices and model comparison of the confirmatory factor analyses of the error climate 

Models df χ² RMSEA CFI TLI 

Model 1: 1-factor-model 434 27771.4* .20 .55 .52 

Model 2 : 8-factor-model 406 3667.8* .07 .95 .94 

Model 3 : 8-factor-model 
with superordinate factor 

426 7221.5* .10 .89 .88 

Model comparison Δdf Δχ²    

Model 1 vs. Model 2 26 24103.6*    

Model 1 vs. Model 3 8 20549.9*    

Model 2 vs. Model 3 20 3553.7*    

Notes. N = 1,525 students (within-level) from 90 classrooms (between-level). Analyses were performed 
with Mplus 6 (Muthén & Muthén, 2010). All items were treated as ordered categorical, utilizing the 
WLSMV estimator. * p < .05. 
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Table 3:  
Results of the two-level exploratory factor analyses of the error climate 

Number of factors 
on individual level 

Number of factors on 
classroom level 

df χ² CFI RMSEA 

8 1 679 1048.2* .99 .02 

8 2 649 1103.3* .99 .02 

8 3 620 1110.0* .98 .02 

8 4 592 1110.8 .98 .02 

8 5 565 1126.3* .98 .03 

8 6 539 1127.2* .98 .03 

8 7 514 1114.5* .98 .03 

8 8 490 1113.3* .98 .03 

8 unrestricted 245 805.4* .98 .04 

Notes. N = 1,525 students (within-level) from 90 classrooms (between-level). Analyses were performed 
with Mplus 6 (Muthén & Muthén, 2010), using Geomin rotation. All items were treated as ordered 
categorical, utilizing the WLSMV estimator. * p < .05. 

 
 

were in the range of λ = .20 – .96.5 More complex models did not increase the model fit 
substantially and showed further disadvantages such as substantial cross-factor loadings 
on the between-level or non-substantial loadings on postulated factors. Thus, we con-
cluded that a model with eight within-level factors and one between-level factor repre-
sents the data well due to the fact that it was the most efficient and easiest to interpret.  

Typical error climate patterns in classrooms 

In the next step we addressed the question of whether typical error climate patterns could 
be identified, i.e. clusters of classrooms with similar profiles for the eight subdimensions 
of error climate. An exploratory hierarchical cluster analysis (using Ward’s method and 
Euclidean distances) with classroom means of the error climate subdimensions suggested 
a solution with three clusters (referring to the dendrogram). These clusters are depicted 
in Figure 1. A subsequent 8 (error climate subdimension) x 3 (cluster membership) anal-
ysis of variance with repeated measurement on the first factor revealed a large main 
effect (F(2,87) = 118.0; p < .001; η2  = .731), reflecting large differences in the overall 
levels of error climate between the three clusters of classrooms. Nevertheless, a moderate 
to large interaction effect between the factors of error climate subdimension and cluster 
membership (F(14,609) = 9.1; p < .001; η2  = .173) was also evident. The latter effect  
 

                                                                                                                         
5
 The item with the relatively low loading of .20 was from the subdimension taking the error risk (“In our 

Math class a lot of students would rather say nothing at all than something that is wrong.”). All other 
loadings were at least >= .36 and neglecting the subdimension taking the error risk at least >=.53. 
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Figure 1:  

Means (and Standard errors) of error climate subdimensions for three clusters of classrooms 
with similar error climates (Presented are values that were standardized on the level of 

classrooms) 

 
 

indicates profile differences between clusters beyond overall level differences (rf. Figure 
1). More specifically, despite an overall weak error climate in cluster 3, negative class-
mate reactions were relatively absent and students took the error risk relatively frequent-
ly in this cluster. In contrast, these two subdimensions were relatively unfavorably pro-
nounced in cluster 2 – despite an average overall level of error climate and a relatively 
strong functionality of errors in the learning process. Cluster 3 was characterized by a 
pattern that reflects a constructive error climate in all subdimensions.  

Interrelations between achievement and error climate 

We hypothesized that achievement shows associations with the perception of a favorable 
error climate in a positive manner, as well as for the different dimensions of error climate 
and with the subordinate factor. Correlations between results on the student performance 
tests and the various dimensions of the perceived error climate are displayed in Table 4. 
Positive although rather weak correlations were evident for the superordinate factor 
indicating that, generally, better evaluations of classroom error climate were associated  
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Table 4:  
Correlations between subscales of error climate and achievement measures 

Error climate Student Level Classroom Level 

Error tolerance by the teacher .06* .11 

Irrelevance of errors for assessment .03 .15 

Teacher support following errors .06* .08 

Absence of negative teacher reactions .01 .00 

Absence of negative classmate reactions –.01 .17 

Taking the error risk .07* –.05 

Analysis of errors .03 .23* 

Functionality of errors for learning .07* .18* 

Superordinate factor .07* .18* 

Notes. N = 1,525 students (level 1) in 90 classrooms (level 2). * p < .05. 

 
 

with better achievement. This was evident on the student level and even more so on the 
classroom level (higher coefficients on classroom levels are common findings).  

Additionally, a number of subdimensions were associated positively with student 
achievement – relatively strong correlations were evident for the aspect of analyzing 
errors and the functionality of errors in the learning process.  

Discussion 

Based on earlier work (e.g., Steuer et al., 2013), the central aims of the present work 
were to examine perceived classroom error climate with regard to factor structure, differ-
ent profiles and associations with achievement.  

The structure of perceived error climate was analyzed by using confirmatory factor anal-
yses (first research question). In accordance to prior results, we could demonstrate that 
student perceptions of the error climate in the classroom comprise several subdimensions 
– one can conclude that it is inevitable considering the full breadth of the construct in 
order to measure and describe the contextual and instructional facets associated with the 
use of errors in the learning process. This finding underpins the assumed multidimen-
sionality of classroom error climate that had been discussed in prior research (e.g., 
Spychiger, Mahler, Hascher, & Oser, 1998; Steuer et al., 2013).  

Furthermore the subdimensions jointly constitute one superordinate factor which considers 
students’ overall perceptions of classroom error climate. The fit for the “eight-plus-one-
model” was slightly worse than that for the eight-factor model, but was still reasonable6. 

                                                                                                                         
6
 For models with large numbers of items and factors, milder interpretations of the cutoff values for 

acceptable fit indexes are suggested (cf. Marsh, Hau, & Wen, 2004). 
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Conceptualizing the superordinate uniform factor of the error climate neglects some of the 
students’ impressions, but is generally quite adequate. Nevertheless the subdimensions 
remain highly significant. Only by considering the breadth of the error climate construct 
can assessment with sufficient content and construct validity become feasible. 

The dimensionality of error climate was not only addressed on the level of students’ 
individual perceptions but also on the classroom level. Often the dimensionality of con-
structs on a cluster level will differ from dimensionality on an individual level: It is 
usually simplified (cf. Marsh et al., 2012; Muthén, 1989). The exploratory two-level 
factor analyses indicated that the unidimensional model of perceived error climate on the 
classroom level is appropriate. However, the superordinate uniform factor on the level of 
individual perceptions on the individual level corresponds with a superordinate uniform 
factor of error climate on the level of shared perceptions within classrooms. As men-
tioned before, the validity of the uniform classroom level factor is based on subdimen-
sions on the student level.  

With respect to the subdimensions of error climate that refer to teacher attitudes and 
teacher behavior, classmate reactions following errors and the social processes of learn-
ing from errors in a narrower sense, we identified three typical patterns in our classroom 
sample (second research question). In accordance with the confirmation of a superordi-
nate factor of error climate in the classroom, differences in the overall levels of error 
climate between these identified patterns were predominant. Nevertheless, profile differ-
ences between typical patterns of error climates in classrooms were also in evidence, i.e. 
the three different patterns had specific strengths and weaknesses. This finding addition-
ally underpins the adequacy and usefulness of considering not only an overall measure of 
classroom error climate but also its various subfacets. The typical patterns found in the 
present study under an exploratory focus differed particularly with respect to two error 
climate dimensions that deal with classmate reactions following errors, namely the ab-
sence of negative classmate reactions and the degree to which students took the error 
risk. This can be interpreted through variations in the amount of control a teacher has 
over the different error climate facets. While the remaining six subdimensions of error 
climate are more or less under the direct control of teachers, the two subdimensions that 
deal with classmate reactions are only indirectly controllable by teachers (e.g., by means 
of an appropriate classroom management or realizing a constructive error climate in 
other subdimensions).  

Regarding the interrelation between error climate and achievement (third research ques-
tion) small but significant positive associations were evident on both the student and 
classroom levels. The correlations on the classroom level are particularly significant. We 
expected rather small effects due to the fact that, on the one hand, the error climate is a 
rather specific construct that only pertains to an error event or how an error event is 
handled. Therefore smaller effects were expected than that seen for macroscopic con-
structs like classroom goal structure or classroom climate. On the other hand, achieve-
ment is not determined by a single variable but rather depends on numerous factors such 
as intelligence, prior knowledge etc.  
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Another issue is the fact that the direction of the relationship between error climate and 
student achievement remains unclear. One's (subjectively perceived) achievement has 
retroactive effects on different motivational variables, but also on the perception of con-
text variables (e.g., Helmke & Weinert, 1997). This means that better achievement leads 
to a positive evaluation of context variables. Both directions are plausible: positive con-
text variables lead to better achievement, and better achievement leads to a better evalua-
tion of context variables. Most theories of scholastic learning account for these recursive 
effects (e.g., Helmke, 2009). Previous research on classroom climate has revealed that 
better student achievement leads to higher ratings in the perception of the classroom 
climate (e.g., Eder, 1996; Griffin, 2004; Walberg, 1990). Simultaneously a better climate 
is an important precondition for successful learning. Taking a closer look at the signifi-
cant correlations of test score and error climate on the classroom level suggests that error 
climate affects achievement. Analysis of errors and functionality for learning turns out to 
be important. This indicates that one can learn from errors, especially if the errors are 
communicated and utilized within the classroom. As a conclusion one can verify that not 
only emotional climate aspects, but in particular the cognitive aspects of the error climate 
in the classroom seem to be important for learning from errors.  

References 

Althof, W. (1999). (Ed.). Fehlerwelten. Vom Fehlermachen und Lernen aus Fehlern [Error 
worlds. Error making and learning from errors]. Opladen: Leske + Budrich. 

Cannon, M. D., & Edmondson, A. C. (2005). Failing to learn and learning to fail (intelligent-
ly). How great organizations put failure to work to innovate and improve. Long Range 
Planning, 38, 299–319. 

Church, M. A., Elliot, A. J., & Gable, S. L. (2001). Perceptions of classroom environment, 
achievement goals, and achievement outcomes. Journal of Educational Psychology, 93, 
43–54. 

DESI-Konsortium (Eds.). (2008). Unterricht und Kompetenzerwerb in Deutsch und Englisch. 
Ergebnisse der DESI-Studie [Instruction and competence acquisition in German and Eng-
lish: Results of the DESI-study]. Weinheim, Germany: Beltz. 

Dormann, J. P., Fisher D. L., & Waldrip, B. G. (2006). Classroom Environment, Students’ 
Perceptions of Assessment, Academic Efficacy and Attitude to Science: A LISREL Anal-
ysis. In D. L. Fisher & M. S. Khine, (Eds.), Contemporary Approaches to Research on 
Learning Environments: Worldviews (pp. 1–28). Singapore: World Scientific Publishing. 

Eder, F. (1996). Schul- und Klassenklima: Ausprägung, Determinanten und Wirkungen des 
Klimas an weiterführenden Schulen [School and classroom climate: Forms, determinants 
and consequences of climate in high schools]. Innsbruck, Austria: StudienVerlag. 

Edmondson, A. C. (1996). Learning from mistakes is easier said than done. Group and organ-
izational influences on the detection and correction of human error. Journal of Applied 
Behavioral Science, 32, 5–32. 

Fraser, B. J. (1989). Twenty years of classroom climate work: progress and prospect. Journal 
of Curriculum Studies, 21, 307–327. 



G. Steuer & M. Dresel 274

Griffin, B. W. (2004). Grading leniency, grade discrepancy, and student ratings of instruction. 
Contemporary Educational Psychology, 29, 410–425. 

Helmke, A. (2009). Unterrichtsqualität und Lehrerprofessionalität. Diagnose, Evaluation und 
Verbesserung des Unterrichts [Quality of instruction and professional competences of 
teachers. Diagnosis, evaluation and improvement of instruction]. Seelze-Velber, Germa-
ny: Klett Kallmeyer. 

Helmke, A., & Weinert, F. E. (1997). Bedingungsfaktoren schulischer Leistungen. [Determi-
nants of school achievement]. In F. E. Weinert (Ed.), Psychologie des Unterrichts und der 
Schule. Enzyklopädie der Psychologie [Psychology of teaching and school. Encyclopedia 
of psychology] (pp. 71–176). Göttingen: Hogrefe. 

Helmke, A., Helmke, T., Schrader, F.-W., Wagner, W., Klieme, E., Nold, G. et al. (2008). 
Wirksamkeit des Englischunterrichts. [Effectiveness of English instruction]. In DESI-
Konsortium (Eds.), Unterricht und Kompetenzerwerb in Deutsch und Englisch. Ergebnis-
se der DESI-Studie [Instruction and acquisition of competences in German and English. 
Results of the DESI-study] (pp. 382–397). Weinheim: Beltz. 

Klem, A. M. & Connell, J. P. 2004. Relationships Matter: Linking Teacher Support to Student 
Engagement and Achievement. Journal of School Health, 74, 262–273. 

Lüdtke, O., Robitzsch, A., Trautwein, U., & Kunter, M. (2009). Assessing the impact of 
learning environments: How to use student ratings of classroom or school characteristics 
in multilevel modeling. Contemporary Educational Psychology, 34 (2), 120–131. 

Marsh, H. W., Hau, K.-T., & Wen, Z. (2004). In search of golden rules: Comment on hypoth-
esis-testing approaches to setting cutoff values for fit indexes and dangers in overgeneral-
izing Hu and Bentler’s (1999) findings. Structural Equation Modeling, 11, 320–341. 

Marsh, H. W., Lüdtke, O., Nagengast, B., Trautwein, U., Morin, A., Abduljabbar, A. et al. 
(2012). Classroom climate and contextual effects: Conceptual and methodological issues 
in the evaluation of group-level effects. Educational Psychologist, 47 (2), 106–124. 

Meece, J. L., Anderman, E. M., & Anderman, L. H. (2006). Classroom goal structure, student 
motivation, and academic achievement. Annual Review of Psychology, 57, 487–503. 

Muthén, B. O. (1989). Latent variable modeling in heterogeneous populations. Psychometri-
ka, 54, 557–585. 

Muthén, L. K., & Muthén, B. O. (2010). Mplus6 [Computer Software]. Los Angeles: Muthén 
& Muthén. 

Muthén, B. O., & Asparouhov, T. (2010). Beyond multilevel regression modeling. Multilevel 
analysis in a general latent variable framework. In J. J. Hox & J. K. Roberts (Eds.), Hand-
book of advanced multilevel analysis (pp. 15–40). New York: Routledge. 

Oser, F., & Spychiger, M. (2005). Lernen ist schmerzhaft: Zur Theorie des Negativen Wissens 
und zur Praxis der Fehlerkultur [Learning is painful: On the theory of negative 
knowledge and the culture of mistakes in practice]. Weinheim, Germany: Beltz. 

Reusser, K. (2000). Success and failure in school mathematics. Effects of instruction and 
school environment. European Child & Adolescent Psychiatry, 9 (2), 17–26. 



A constructive error climate as an element of effective learning environments 275

Spychiger, M., Oser, F., Hascher, T., & Mahler, F. (1997). Untersuchung und Veränderung 
von Fehlerkultur in der Schule: Der Situationsansatz [Examination of and changing the 
error culture at school: The situational approach]. Fribourg, Switzerland: University. 

Spychiger, M., Mahler, F., Hascher, T., & Oser, F. (1998). Fehlerkultur aus Sicht von Schüle-
rinnen und Schülern. Der Fragebogen S-UFS [Error culture from students’ point of view: 
The questionnaire S-UFS]. Fribourg, Switzerland: University 

Steuer, G. (2014). Fehlerklima in der Klasse: Zum Umgang mit Fehlern im Mathematikunter-
richt [Error climate in the classroom: On handling errors in mathematics instruction]. VS 
Verlag, Germany: Wiesbaden. 

Steuer, G., Rosentritt-Brunn, G., & Dresel, M. (2013). Dealing with errors in mathematics 
classrooms. Structure and relevance of perceived error climate. Contemporary Education-
al Psychology, 38 (3), 196–210. 

Walberg, H. J. (1990). A theory of educational productivity: Fundamental substance and 
method. In P. Vedder (Eds.), Fundamental studies in educational research (pp. 19–34). 
Amsterdam/Lisse: Swets & Zeitlinger. 

Weingart, M. (2004). Fehler zeichnen uns aus. Transdisziplinäre Grundlagen zur Theorie und 
Produktivität des Fehlers in Schule und Arbeitswelt [Failures are our distinguishing 
marks. Transdisciplinary basics on theory and productivity at school and at work]. Bad 
Heilbrunn, Germany: Klinkhardt. 

Wolters, C. A. (2004). Advancing achievement goal theory: Using Goal Structures and Goal 
Orientations to predict students’ motivation, cognition, and achievement. Journal of Edu-
cational Psychology, 96 (2), 236–250. 

Yerushalmi, E., & Polingher, C. (2006). Guiding students to learn from mistakes. Physics 
Education, 41 (6), 532–538. 

 

 

 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


