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Abstract 

This study examined the relation between classroom disciplinary problems in language 

classes, student achievement, and three facets of student motivation: competence self-

perceptions, test anxiety, and engagement. The analyses were conducted with the German 

sample from the Progress in International Reading Literacy Study (PIRLS) 2006 (N = 7,899). 

The results demonstrated that discipline problems are directly and negatively related to 

achievement and to all motivation constructs considered. In most cases, the relation between 

classroom disciplinary problems and motivation constructs was mediated by verbal 

achievement. Boys were found to report more frequent discipline problems in classrooms than 

girls. This study contributes to research by assessing the impact of classroom disciplinary 

problems using doubly latent multilevel structural equation models in order to properly 

disaggregate effects occurring at the student, versus classroom level.  
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Classroom management encompasses actions taken by the teacher to maintain order and 

maximize on-task time (Evertson & Weinstein, 2006; Kunter, Baumert, & Köller, 2007). 

Research supports the role of effective classroom management as a key determinant of 

learning and achievement (Hattie, 2009; Seidel & Shavelson, 2007). Fewer studies have 

looked at the relations between classroom management and student motivation, yet they 

confirm the beneficent effects of effective classroom management. For example, Piwowar, 

Thiel, and Ophardt (2013) evaluated the effectiveness of classroom management training for 

secondary school teachers. Students of participating teachers showed an increase in their class 

engagement compared to students taught by control teachers.  

Classroom management encompasses different facets that potentially share differential 

relations with students’ outcomes (e.g., Seidel & Shavelson, 2007). For example, the 

TARGET framework describes six instructional strategies (Task, Authority, Recognition, 

Grouping, Evaluation, and Time) that have been shown to facilitate the adoption of a mastery 

goal structure in classrooms, and to help improve student motivation and achievement (Ames, 

1992; Bergsmann, Lüftenegger, Jöstl, Schober, & Spiel, 2013; Urdan, 2004). In this study, we 

focus on classroom disciplinary problems as an indicator of inadequate classroom 

management. In Seidel and Shavelson’ (2007) recent meta-analysis of teacher effects on 

learning, classroom discipline belonged to an “organization of learning” component of 

teaching, which was demonstrated to have a substantial impact on student achievement. The 

related (opposite) construct of classroom chaos has also been shown to have a negative effect 

on students’ achievement in Marsh et al.’s (2012) study. Empirical results suggest that 

classroom disciplinary problems might also negatively impact student motivation. For 

instance, rule clarity and teacher monitoring (indicating low levels of classroom disciplinary 

problems) were found to enhance students’ interest in math (Kunter et al., 2007).  

In this study, we explore the relations between classroom disciplinary problems and three 

motivational outcomes (i.e., students’ self-perceptions of competence, anxiety, and 
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engagement). Given the consistently found relations between effective classroom 

management (including classroom discipline) and achievement on the one hand (Seidel & 

Shavelson, 2007), and between achievement and motivation on the other hand (Hancock, 

2001; Marsh & Craven, 2006), we additionally test whether student achievement might 

mediate the association between classroom disciplinary problems and motivational outcomes. 

To ensure conceptual clarity in the identification of these relations, we rely on doubly latent 

multilevel structural equation models (Lüdtke et al., 2008; Lüdtke, Marsh, Robitzsch, & 

Trautwein, 2011; Marsh et al., 2009) allowing us to locate the effects occurring at the 

classroom level versus the individual student level.  

1. Contextual and Climate Effects 

In research on classroom characteristics, it is important to distinguish between contextual 

and climate effects (Marsh et al., 2012; Morin, Marsh, Nagengast, & Scalas, 2014). 

Contextual effects are built from meaningful individual characteristics that are aggregated at 

the classroom level where they take a different meaning. A simple example is the gender 

composition of classroom. As both individual and classroom components of variables 

involved in contextual effects are meaningful in their own right, contextual effects need to be 

controlled for corresponding individual effects (Marsh et al., 2012; Morin et al., 2014). A 

well-documented contextual effect of direct relevance here is the big-fish-little-pond effect 

(BFLPE; Marsh, 1987, 2007; Marsh et al., 2008) according to which students’ academic self-

concept is positively related to students’ individual levels of achievement, but negatively 

related to class-average achievement when controlling for individual achievement. The 

BFLPE emerges from social comparison processes involved in construction of students’ self-

concept (Möller, Pohlmann, Köller, & Marsh, 2009): Students evaluate their own relative 

standing in the classroom by comparing their own level of achievement with that of their 

classmates. Realizing that one’s own achievement falls short of the average class achievement 

yields negative effects on students’ self-concept, and these negative effects have been shown 
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to be shared among all students composing the classroom.  

Climate effects result from the direct assessment of classroom constructs, i.e., when 

students are directly asked to rate classroom characteristics. Thus, instead of rating their own 

characteristics (such as their own discipline in the classroom), students are directly asked to 

evaluate their classroom (such as their perceptions of disciplinary problems occurring in the 

classroom) and are thus theoretically interchangeable. Climate effects therefore depict 

students’ shared perceptions of their classroom environment. Given that all students are asked 

to rate the same objective environment rather than to rate themselves in this environment, 

residual inter-individual differences (occurring at the student level once shared classroom 

perceptions are controlled) in ratings of classroom climate are a form of measurement error 

(related to inter-rater agreement in relation to ratings of classroom characteristics) that needs 

to be controlled in the model. More precisely, we refer to the student-level component of 

these climate ratings as “residuals” because, in multilevel models, this component reflects 

inter-individual deviations from the average rating provided by all students forming the 

classroom. These student-level residuals of classroom climate ratings may still play a 

substantive role in the interpretation of the results, yet it is critical for the effects of such 

residual ratings to be interpreted while keeping in mind their nature (i.e., residualized inter-

individual differences in perceptions) (Marsh et al., 2012; Morin et al., 2014).  

Of direct relevance to this study, when considered at the classroom level, the effects of 

disciplinary problems represent climate effects, while those of academic achievement 

represent contextual effects. The above discussion makes it clear that the effects of classroom 

disciplinary problems should first and foremost be studied at the classroom level and properly 

represented as climate effects. Nonetheless, some studies have investigated perceptions of the 

classroom environment and student outcomes at the individual level only (e.g., Greene, 

Miller, Crowson, Duke, & Akey, 2004; Patrick et al., 2007). Other studies have relied on a 

more proper multilevel approach. For instance, Frenzel, Pekrun, and Goetz (2007) 
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demonstrated positive relations between students’ inter-individual deviations in their 

perceptions of teaching quality and their enjoyment of mathematics lessons, but negative 

relations between class-average evaluations of teaching quality and class-average levels of 

students’ enjoyment. Kunter et al. (2007) demonstrated that students’ inter-individual 

deviations in their perceptions of their teachers’ rule clarity and monitoring were positively 

related to changes in individual levels of students’ interest in math, while the class-average 

perceptions of rule clarity and monitoring were unrelated to changes in class-average levels of 

interest in math. Marsh et al. (2012) examined classroom level relations between social 

comparison focus and classroom chaos on the one hand, and math achievement and math self-

concept on the other hand. Their results demonstrated a negative effect of classroom chaos on 

math achievement. In turn, classroom characterized by a higher social comparison focus were 

found to be characterized by higher levels of students’ achievement and self-concept. Finally, 

Morin et al. (2014) documented the direct effects of a composite factor of classroom climate 

on math achievement as well as its mediated relation through math self-efficacy.  

Taken together, these studies demonstrate the importance of relying on models allowing 

for a proper disaggregation of the individual, versus classroom, components of these relations. 

So far, these studies have mainly focused on secondary school students’ perceptions related to 

math classrooms. Therefore, it remains an open question whether similar associations between 

dimensions of classroom management and student outcomes also exist in language classes 

and for younger students. Furthermore, although some of these studies have focused on 

motivation constructs besides achievement, they commonly consider only a single component 

of motivation at a time. Hence, there is a need to extend these studies to examine a broader 

range of motivational constructs simultaneously.  

2. A Multidimensional Approach to Motivation 

By examining the relations between classroom disciplinary problems and three motivation 

outcomes (self-perceptions of competence, test anxiety and engagement), our study is 
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anchored in current conceptions of motivation as a multidimensional construct (e.g., Murphy 

& Alexander, 2000). For instance, Martin (2007) differentiates between behavioral and 

cognitive dimensions of motivation, which can manifest themselves in adaptive or 

maladaptive forms. The constructs considered in this study fit within this framework with 

self-perceptions of competence describing an adaptive cognition, test anxiety reflecting a 

maladaptive cognition, and engagement representing an adaptive behavior.  

Engagement describes students’ observable behaviors in the classroom, including their 

active participation. Engagement has been shown to be positively related to student 

achievement (Alexander, Entwisle, & Dauber, 1993; Fredricks, Blumenfeld, & Paris, 2004) 

and has also been used as a valuable outcome in its own right (Skinner, Wellborn, & Connell, 

1990). Importantly, students’ level of engagement has previously been found to be influenced 

by various facets of classroom management. For instance, Skinner and Belmont (1993) 

showed that students’ perceptions of classroom structure predicted behavioral engagement. 

Likewise, Patrick, Ryan, and Kaplan (2007) showed that students’ perceptions of the 

classroom social environment (teacher support, promotion of respect and task-related 

interaction, support) were related to their level of engagement.  

Self-perceptions of competence, widely explored in self-concept research (Marsh, 2007; 

Marsh & Craven, 2006), relate to students’ self-evaluations of their own abilities in specific 

domains. Numerous studies have demonstrated substantial relations between competence self-

perceptions and achievement, and showed these relations to be domain-specific (e.g., higher 

relations between math competence self-perceptions and math achievement than between 

math competence self-perceptions and verbal achievement) and reciprocal (achievement 

impacts self-perceptions and vice versa; Marsh, 2007; Marsh & Craven, 2006). By integrating 

competence self-perceptions, this study is in line with previous research (Marsh et al., 2012; 

Morin et al., 2014) investigating the relations between facets of classroom management, 

achievement, and students’ self-perceptions of competence (self-efficacy in Morin et al., 
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2014; self-concept in Marsh et al., 2012) as a motivational construct.  

Although defined as a maladaptive cognition in Martin’s (2007) framework, test anxiety 

has been investigated from different perspectives (Zeidner, 1998). Liebert and Morris (1967) 

proposed that test anxiety encompasses worry (a cognitive component including concerns and 

rumination), and emotion (physiological affective reactions, e.g., sweating or rapid heartbeat). 

Test anxiety also includes a behavioral component characterized by avoidance behaviors 

(Elliot & McGregor, 1999). These components have been found to display negative relations 

with educational outcomes including achievement, learning strategies, and effort (Frenzel et 

al., 2007; Zeidner, 1998). Classroom characteristics have also been found to contribute to 

students’ test anxiety. For instance, Helmke (1988) noted that classrooms lacking structured 

instruction practices reinforced the negative effect of test anxiety on achievement. Pintrich, 

Roeser, and De Groot (1994) showed that students reported higher levels of test anxiety when 

they perceived fewer opportunities for cooperative learning.   

3. Mediation through Achievement 

In sum, the motivation constructs considered here all fit within Martin’s (2007) 

multidimensional framework of student motivation, have been demonstrated to vary as a 

function of classroom management facets (Helmke, 1988; Marsh et al., 2012; Patrick et al., 

2007), and have been found to be significantly related to students’ achievement (Fredricks et 

al., 2004; Marsh & Craven, 2006). Thus, the presumed negative association between 

classroom disciplinary problems and student motivation is likely to reflect, at least in part, the 

detrimental effects of disciplinary problems on achievement. Indeed, research also supports a 

negative association between classroom disciplinary problems and students’ achievement 

(Cameron Ponitz, Rimm-Kaufman, Brock, & Nathanson, 2009; Marsh et al., 2012). Many 

possible mechanisms may explain this relation. For example, teachers’ lack of assertiveness in 

the classroom might lead to difficulties in effectively transferring knowledge and skills to the 

students, thus impacting achievement. Furthermore, disciplinary problems might reduce the 
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time students spend on learning, also leading to lower levels of student achievement. Lower 

levels of achievement might then result in lower levels of students’ perceptions of their own 

competence and willingness to engage at school, as well as to higher levels of test anxiety.  

The present study thus examines the associations between classroom disciplinary 

problems and motivation, and tests whether this association is direct or mediated through 

achievement. The possibility that these associations could occur at both the individual student 

and classroom levels raises interesting perspectives deserving further investigation (Frenzel et 

al., 2007; Kunter et al., 2007; Marsh et al., 2012; Morin et al., 2014). Importantly, this 

possibility reinforces the need to rely on multilevel models to properly disaggregate the 

portion of the effects occurring at the student versus classroom levels.  

Students’ achievement can be measured by school grades or standardized achievement 

tests. School grades might be more strongly related to motivation compared to test scores, as 

they are more obvious to students and entail information about their relative standing in the 

class (Marsh, Trautwein, Lüdtke, Köller, & Baumert, 2005). Thus, school grades are likely to 

have a determining impact on motivation. In contrast, due to the lack of corresponding 

explicit feedback, students are less aware of their relative standing on standardized tests, 

suggesting that test scores may have a more limited impact on motivational outcomes.  

Conversely, school grades are commonly allocated by the teacher using the class as a 

frame of reference (i.e., “grading on a curve”; for an extensive discussion and demonstration, 

see Marsh, et al., 2014). Thus, school grades tend to be distributed more similarly across 

classes than standardized achievement test scores, with the highest grade assigned to the 

relatively best students within the class and the lowest grade to the poorest achieving students 

within the class. This tendency makes school grades harder to compare across classes and 

schools. Standardized achievement tests therefore tend to provide a more reliable indicator of 

students’ absolute levels of achievement. As such, achievement test scores are likely to be 

more strongly affected than school grades by classroom disciplinary problems that affect the 
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quality and duration of classroom learning experiences. Given the assumed differential 

relations of the two achievement indicators (school grades vs. test scores) to motivational 

outcomes (higher relations with school grades) and discipline problems (higher relations with 

standardized achievement test scores), it is worthwhile to test the presumed mediated relations 

across both achievement indicators.  

4. The Present Study 

This study examines the relations between classroom disciplinary problems, achievement, 

and motivation. In doing so, we consider direct as well as indirect relations mediated through 

achievement. All of these relations are estimated both at the classroom and student level to 

properly disentangle the individual versus classroom components of these relations. This 

study tests the following hypotheses: 

Hypothesis 1 (H1). Classroom levels of disciplinary problems will negatively predict 

classroom levels of achievement, competence self-perceptions and engagement, and 

positively predict classroom levels of test anxiety.  

Hypothesis 2 (H2). The effects of classroom disciplinary problems on classroom levels 

of achievement will be more pronounced for standardized tests than for school grades. 

Hypothesis 3 (H3). In line with the BFLPE (Marsh, 1987, 2007), classroom levels of 

achievement will negatively predict classroom levels of competence self-perceptions 

and engagement, and positively predict classroom levels of test anxiety.  

Hypothesis 4 (H4). Individual levels of achievement will positively predict individual 

levels of competence self-perceptions and engagement, and negatively predict 

individual levels of test anxiety.  

Hypothesis 5 (H5). At both levels, the effects of achievement on motivational 

outcomes will be more pronounced for school grades than for standardized test scores. 

Hypothesis 6 (H6). At the classroom level, the effects of classroom disciplinary 

problems on motivational outcomes will be significantly mediated by achievement. 
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We leave as open research question whether inter-individual residualized ratings of 

classroom disciplinary problems will significantly relate to achievement and motivation. 

Finally, we also explore whether boys and girls differ in their perceptions of classroom 

disciplinary problems as an additional Research Question (RQ1). Little research has been 

conducted on gender differences in the perception of classroom characteristics although there 

is some indication that girls and boys differ in their classroom experiences (e.g., Gentry, 

Gable, & Rizza, 2002). Therefore, more research seems to be needed in this area.  

5. Method 

5.1 Sample  

This study uses German data from the Progress in International Reading Literacy Study 

(PIRLS) 2006 (for further information, see Bos, 2010; Bos et al., 2007; Mullis, Martin, 

Kennedy, & Foy, 2007), made available by the Research Data Centre at the Institute for 

Educational Quality Improvement (Berlin). This data set includes 7,899 German elementary 

school students (4,051 boys; 51.3%) from 405 different fourth grade classes (Mage = 10.46 

years; SD = 0.51).  

5.2 Instruments  

5.2.1 Classroom Disciplinary Problems. Five items from the student survey were used 

to assess disciplinary problems. Students had to report how often the teachers from their 

language (German) classes had difficulties maintaining discipline and structure in the 

classroom (α = .78; e.g., “Our teacher has to wait a long time until the class is quiet”) on a 4-

point scale (1=every lesson, 2=in most of the lessons, 3=in a few lessons, 4=never). The scale 

was reversed-coded so that higher values indicated more frequent disciplinary problems.  

5.2.2 Academic Achievement. Verbal achievement (the same domain for which the 

students reported on the occurrence of classroom disciplinary problems) was first measured 

by the PIRLS standardized reading achievement test (composite reliability coefficient for 

Germany: KR-20 = .86; Mullis et al., 2007). PIRLS relied on a multi-matrix design so that 
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each individual student received only a subset of texts (out of a pool of ten). Students were 

asked to read the texts silently and to answer multiple-choice (four response options) and 

open-ended questions about the texts. PIRLS 2006 used an item response theory approach to 

obtain comparable test scores for each student, and provides a set of five plausible values of 

reading achievement for each student. These values are randomly selected from a distribution 

of achievement scores that approximates the student’s true ability (Mullis et al., 2007). All 

analyses including reading achievement were conducted separately for each of the five 

plausible values and properly aggregated afterwards (Little & Rubin, 2002). 

Verbal achievement was also assessed using teacher-assigned school grades in German. In 

Germany, school grades range from 1 as the best grade to 6 as the lowest grade. Grades 5 and 

6, which represent deficient and inadequate accomplishments, are seldom used in elementary 

school. Thus, the German PIRLS 2006 data set combines grades 4, 5, and 6 to one category (4 

and lower), and thus contains only four categories of school grades: “1” (excellent), “2” 

(good), “3” (satisfactory), and “4 and lower” (poor). All analyses were conducted with 

reversed-coded grades so that higher values represent higher achievement.  

5.2.3 Competence Self-Perceptions. In PIRLS 2006, competence self-perceptions related 

to school in general are assessed by 17 items (e.g., “I often fail in tests”), rated on a 4-point 

scale (1=true to 4=not true). To establish a parsimonious and valid measurement model for 

competence self-perceptions which could be subsequently incorporated into the complex 

multilevel model, we retained the five items with the highest factor loadings (α = .82). Higher 

scores on this scale indicate higher levels of competence self-perceptions.  

5.2.4 Test Anxiety. Three items (α = .81; e.g., “When the teacher announces a test, I feel 

nervous”) were used to assess test anxiety. These items were rated on a 4-point scale (1=true 

to 4=not true), and reversed-coded so that higher values represented higher levels of anxiety. 

5.2.5 Engagement. Five items (α = .80; e.g., “I often do not feel like playing an active 

part in German lessons”) were used to assess students’ active engagement in language 
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(German) lessons. These items were rated on a 4-point scale (1=true to 4=not true), and 

reversed-coded so that higher values represented higher levels of engagement. 

5.3 Analyses  

Analyses were conducted using Mplus 7.11 robust maximum likelihood (MLR) estimator 

(Muthén & Muthén, 2012). Full Information Maximum Likelihood estimation (FIML; 

Enders, 2010) was used to handle the missing data present at the item level: 15.78% 

classroom disciplinary problems, 10.91% for competence self-perceptions, 11.27% for test 

anxiety, 11.18 % for engagement, and 3.76% for school grades. There were no missing values 

on the plausible values for the achievement test.  

All models are doubly latent multilevel structural equation models (ML-SEM, also labeled 

MSEM; for a technical presentation, see Lüdtke, et al., 2008, 2011; Marsh et al., 2009; for a 

practical introduction, see Marsh et al., 2012; Morin et al., 2014). These models are called 

doubly latent because they provide a control for sampling error (based on the inter-rater 

agreement between students forming a classroom) when forming classroom-level aggregates, 

and for measurement error in estimating constructs at the item-level.  

Classroom disciplinary problems were modeled at the classroom level (L2), while inter-

individual residualized differences in perceptions of classroom disciplinary problems were 

modeled at the student level (L1). Achievement, competence self-perceptions, engagement, 

and test anxiety were modeled at both levels. L2 effects of classroom disciplinary problems 

on achievement and motivation were modeled as climate effects, whereas L2 effects of 

achievement on motivation constructs were modeled as contextual effects. As noted by Marsh 

et al. (2009, 2012), the proper representation of contextual effects involve a grand-mean 

centering of the variables (versus group-mean centering for climate effects). However, the 

Mplus implementation of doubly latent ML-SEM model relies on an implicit group-mean 

centering at L1 of variables included at both levels to achieve of proper disaggregation of L1 

and L2 effects. To obtain proper estimates of contextual effects, the group-mean centered 
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results were converted to their grand-mean centered-equivalent following the procedures 

presented in Marsh et al. (2012) and Morin et al. (2014). We provide a more extensive 

discussion of centering issues in the online supplements. Finally, gender (0=female; 1=male) 

was integrated as a L1 predictor. The full ML-SEM model tested in this study is presented in 

Figure 1. Given the complexity of the models, separate models were estimated including 

either standardized achievement tests or school grades. 

Although key relations were modelled at both levels, we assume that the effects of 

classroom disciplinary problems will be mainly located at L2, whereas the effects of 

achievement will be mainly located at L1. Higher levels of disciplinary problems at L2 are 

expected to decrease L2 levels of achievement, which are in turn expected to decrease L2 

levels of motivation. This assumption is based on the previously described BFLPE (Marsh, 

2007), according to which negative relations are expected between class-average levels of 

achievement and students’ self-concept (competence self-perceptions). In this study, we 

expect BFLPE to extend to all additional motivation constructs considered. In turn, higher L1 

levels of achievement are expected to increase L1 levels of motivation.  

We first estimated a multilevel confirmatory factor analytic (ML-CFA) model where all 

constructs were assessed from their items, at both levels, using latent aggregation to create L2 

variables. To facilitate interpretations and limit non-essential multicollinearity, all variables 

were standardized prior to estimation (Marsh et al., 2012; Morin et al., 2014). The ML-CFA 

were first estimated freely at both levels and re-estimated by constraining factor loadings to 

be invariant across levels, which helps increase the stability and accuracy of ML-SEM models 

and ensures that the constructs are comparable across levels (e.g., Lüdtke et al., 2011; Morin 

et al., 2014). Starting from this ML-CFA model of metric invariance, we then estimated the a 

priori ML-SEM models illustrated in Figure 1.  

Goodness of fit was assessed with the robust χ2 test statistic, Root Mean Square Error of 

Approximation (RMSEA), the Tucker-Lewis Index (TLI), and the Comparative Fit Index 



DISCIPLINARY PROBLEMS AND MOTIVATION    15 

 

(CFI). Typical cut-off scores taken to respectively reflect excellent and adequate fit to the data 

were used: (i) CFI and TLI ≥ .95 and ≥ .90; (ii) RMSEA ≤ .06 and ≤ .08 (Hu, & Bentler, 

1999; Marsh, Hau, & Wen, 2004; Morin et al., 2014). We report unstandardized and 

standardized regression coefficients, as well as effect size indicators, which are interpreted as 

in multiple regression or SEM (for details on how to obtain proper standardized and effects 

sizes estimates, see Marsh et al., 2012; Morin et al., 2014). The relative magnitude of properly 

standardized coefficients can be directly compared across levels. Indirect effects between 

classroom disciplinary problems and motivation constructs as mediated by achievement were 

also calculated as the product of the two components paths1.  

6. Results 

6.1 Preliminary Analyses 

A critical assumption of ML-SEM is the presence of variability at L2, which is assessed 

with the intraclass correlation coefficient (ICC1). ICC1 should ideally be close to or higher 

than .1, but are seldom larger then .3 (Lüdtke et al., 2008, 2011). In this study, ICC1 values 

are satisfactory for classroom disciplinary problems (.15), competence self-perceptions (.13), 

school grades (.11), and achievement test scores (.21), but low for test anxiety (.05) and 

engagement (.03). Lower levels of L2 variability for the motivation constructs are consistent 

with our expectation that the relations between achievement and motivation are likely to occur 

more substantially at L1. Interestingly, ICC1 is lower for school grades than achievement 

scores, consistent with the “grading-on-a-curve” phenomenon (Marsh et al., 2014).  

In ML-SEM, it is also important to assess the agreement among students in their ratings of 

the L2 construct (i.e., inter-reliability). This is typically assessed with the ICC2 indicator, 

which is interpreted in line with other reliability measures (Lüdtke, Robitzsch, Trautwein, & 

                                                
1 Tests of statistical significance for indirect effects are better estimated through bootstrap 
confidence intervals than alternative methods (MacKinnon, Lockwood, Hoffman, West, & 
Sheets, 2002). Unfortunately, these tests are not available with doubly latent ML-SEM so we 
report significance tests calculated using Mplus MODEL CONSTRAINT command.  
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Kunter, 2009; Marsh et al., 2012). Low ICC2 values are not a problem per se in doubly latent 

ML-SEM model as this source of measurement error is explicitly controlled through the latent 

aggregation process (Marsh et al., 2012; Morin et al., 2014). ICC2 values are acceptable for 

classroom disciplinary problems (.77), competence self-perceptions (.75), school grades (.71), 

and achievement test scores (.84), but lower for test anxiety (.49) and engagement (.41) – 

reinforcing the importance of relying on latent aggregation in the estimation of the models.  

Finally, it is important to verify the adequacy of the a priori ML-CFA measurement 

models, as well the composite reliability of the latent constructs (e.g., Morin et al., 2014). The 

results from the preliminary ML-CFA are reported in Table 1. The results showed that these 

models provide an adequate fit to the data, and that factor loadings are invariant across levels. 

The specific results for these models can be consulted in the online supplements. From these 

results, we calculated composite reliability coefficients at L1 and L2 using McDonald’s 

(1970) omega (ω) coefficient. Although these coefficients are all satisfactory, they still show 

imperfect reliability, reinforcing the need to rely on doubly latent models providing a control 

for this form of measurement error: classroom disciplinary problems, ωL1= .75, ωL2= .97; 

competence self-perceptions, ωL1= .82, ωL2= .95; test anxiety, ωL1= .81, ωL2= .95; and 

engagement, ωL1= .80, ωL2= .89.  

6.2 Final Models 

6.2.1 Achievement Test Scores. The goodness of fit indices and parameter estimates for 

the complete ML-SEM model based on standardized achievement test scores are respectively 

reported in Tables 1 and 2. These results indicate an adequate fit to the data. Starting at the 

classroom level (L2), and consistent with H1, the results show that classrooms with higher 

levels of disciplinary problems tend to present lower levels of achievement and motivation 

(i.e., lower levels of engagement and competence self-perceptions, and higher levels of test 

anxiety). The effects of disciplinary problems appear more pronounced for achievement than 

for motivational constructs. Finally, higher levels of classroom achievement are also related to 
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lower levels of engagement and competence self-perceptions, consistent with the BFLPE and 

H3, but not to higher levels of test anxiety. Finally, consistent with H6, the L2 indirect effects 

of classroom disciplinary problems on motivational constructs, as mediated by achievement, 

are significant and substantial for engagement (.10, p < .01) and competence self-perceptions 

(.20, p < .01), but not test anxiety (-.03, ns). 

At the individual (L1) level, the results show that students’ residualized perceptions of 

classroom disciplinary problems present negative associations with achievement and 

motivation constructs. In addition, supporting H4, students with higher levels of achievement 

tend to present higher levels of engagement and competence self-perceptions, and lower 

levels of test anxiety. Standardized coefficients (properly standardized in relation to the total 

variance) show that the relations between achievement and students’ outcomes are more 

pronounced at L1 than L2, in accordance with our expectations. Furthermore, the indirect 

effects of residualized perceptions of classroom disciplinary problems on motivational 

constructs, as mediated by achievement, are significant for engagement (β = -.04, p < .01), 

competence self-perceptions (β = -.13, p < .01), and test anxiety (β = -.09, p < .01). Finally, 

when compared to girls, boys report higher levels of residualized perceptions of their 

classroom disciplinary problems and competence self-perceptions, but lower levels of 

achievement, test anxiety, and engagement.  

6.2.2 School Grades. The goodness of fit indices and parameter estimates for the 

complete ML-SEM model based on school grades are respectively reported in Tables 1 and 3. 

With few exceptions, these results replicate those obtained for standardized achievement test 

scores, and similarly support H1, H3, H4 and H62. For this reason, we mainly focus on areas 

where results substantively differ across models. First, and supporting H2, the L2 effects of 

classroom disciplinary problems on achievement appear more pronounced for standardized 

                                                
2 Supporting H6, all indirect effects are significant at both L2 (engagement: .08; competence 
self-perceptions: .13; test anxiety: -.08; all p < .01) and L1 (engagement: -.05; competence 
self-perceptions: -.14; test anxiety: -.09 all p < .01). 
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test scores (β = -.35) than school grades (β = -.09). Second, and supporting H5, the effects of 

achievement on motivational outcomes appear more pronounced for school grades (L2: for 

test anxiety, engagement, and competence self-perceptions, respectively β = .09, -.16, -.18; 

L1: β = -.25, .34, .45) than standardized test scores (L2: β = .01, -.08, -.11; L1: β = -.20, .24, 

.33). It is noteworthy that the L2 relation between school grades and test anxiety is significant, 

whereas the same relation was not significant for standardized tests scores.  

7. Discussion 

This study examined the relations between disciplinary problems in language classes and 

three dimensions of students’ motivation (i.e., competence self-perceptions, test anxiety, and 

engagement). In addition to the examination of direct relations between these constructs, we 

also tested whether these relations were mediated through achievement. In doing so, we 

contrasted two indicators of achievement (school grades and standardized achievement test 

scores).  

To properly distinguish effects located at the individual and classroom levels, while 

ensuring proper control for measurement errors in the assessment of the constructs and in the 

aggregation of individual ratings into L2 constructs, this study relied on doubly latent ML-

SEM (Marsh et al., 2012; Morin et al., 2014). Therefore, the effects of L2 classroom 

disciplinary problems were properly modeled as climate effects, reflecting the effects of 

students’ shared perceptions of their classroom experiences. In contrast, the effects of 

classroom levels of achievement were modeled as contextual effects and properly controlled 

for corresponding effects of individual levels of achievement. The results revealed direct 

relations between classroom levels of disciplinary problems, and classroom levels of 

achievement and motivation. Thus, in classes characterized by a higher level of disciplinary 

problems, students tended to present lower levels of achievement, competence self-

perceptions and engagement, and higher levels of test anxiety. Similar relations were 

observed at the individual level, showing that students perceiving higher levels of disciplinary 
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problems tended to present lower levels of achievement and motivation.  

Most of the L1 and L2 relations between classroom disciplinary problems (or residualized 

inter-individual perceptions of these problems) and motivational outcomes proved to be 

mediated through students’ achievement. The only non-significant indirect relation was 

between classroom levels of disciplinary problems, standardized achievement test scores, and 

test anxiety. However, this indirect relation was significant when school grades were modeled 

as the mediator. Our analyses therefore revealed that classroom disciplinary problems are both 

directly and indirectly associated with students’ motivational outcomes, and that this relation 

occurs both at the student and classroom levels. This conclusion supports results from 

previous studies which also demonstrated that various facets of (in)efficient classroom 

management was significantly related to students’ achievement (e.g., Cameron Ponitz et al., 

2009; Marsh et al., 2012), and motivation (e.g., Frenzel et al., 2007; Kunter et al., 2007; 

Patrick et al., 2007; Skinner & Belmont, 1993).  

However, whereas Frenzel et al. (2007) report opposite relations between indicators of 

teaching quality and enjoyment of mathematics at the individual (positive) or classroom 

(negative) levels, the current study shows that perceptions of classroom disciplinary problems 

are negatively associated with student motivation at both levels. Similarly, the only previous 

study of similar relations relying on doubly latent ML-SEM models failed to report significant 

relations between classroom chaos and students’ self-concept (Marsh et al., 2012). In contrast, 

the current study found significant negative associations between classroom disciplinary 

problems and students’ competence self-perceptions. A possible explanation for these 

discrepant results may potentially lie in the differences between these studies in the school 

subject considered (math in these other studies; verbal in this study), age of the sample 

(elementary in this study vs. secondary in the other studies) and potentially distinct measures 

of classroom characteristics (classroom chaos, teaching quality, classroom disciplinary 

problems) or students’ outcomes (self-concept, math enjoyment, competence self-
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perceptions). Clearly, further studies are needed to better document the observed relations by 

examining how they change when integrating different facets of classroom management 

including positive (e.g., rule clarity: Kunter et al., 2007) and negative (e.g., disciplinary 

problems as in this study) manifestations and when considering alternative motivational 

constructs (e.g., interest: Kunter et al., 2007; goal orientations: Lüftenegger, Van de Schoot, 

Schober, Finsterwald, & Spiel, 2014). At this stage, it is important to note that even though 

the three motivational constructs considered here are well-supported by theory (Martin, 2007) 

and research, they do not cover the full spectrum of students’ motivation. Given that this 

study relies on an analysis of a representative sample of the German student population taken 

from the PIRLS 2006, our selection of constructs had to be partly determined by what was 

available in this data set.  

Although significant indirect relations were observed at both the classroom and individual 

level, it is important to note that that these relations were of opposite directions due to the 

change in the direction of the relations between achievement and motivational outcomes at 

both levels. More precisely, while the relation between classroom levels of academic 

achievement and motivational outcomes was negative, the relation between individual levels 

of achievement and motivational outcomes was positive. This finding is fully in line with the 

BFLPE (Marsh, 1987, 2007). The BFLPE is one of the most extensively replicated effects in 

educational psychology (Marsh, 2007; Marsh et al., 2008) and originally refers to the 

differential effect of students’ individual versus classroom levels of achievement on students’ 

academic self-concept. However, the current study extends evidence in favor of the BFLPE to 

test anxiety and engagement (Zeidner & Schleyer, 1999).  

Other interesting implications of the current results stem from the comparison of models 

based on school grades or standardized achievement test scores. Although both series of 

analyses converged on highly similar results, the magnitude of some relations differed as a 

function of the retained achievement indicator. First, the relations between classroom 
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disciplinary problems and achievement were more pronounced for standardized achievement 

test scores than for school grades. This result is in line with the idea that standardized 

achievement test scores provide a more reliable indicator of students’ learning and thus appear 

to be more sensitive to disruptions of the learning process that might occur in classroom as a 

result of disciplinary problems (e.g., Marsh et al., 2014). In contrast, the relations between 

achievement and motivational outcomes appeared to be more pronounced for school grades 

than for standardized achievement test scores. This result supports the idea that school grades, 

due to their greater salience for students in regards to their relative standing within their 

classes, are likely to have a greater motivational impact (Marsh et al., 2005). Although the 

ICC1 associated with school grades was lower than the ICC1 associated with standardized 

achievement test scores, consistent with the grading-on-a-curve phenomenon (Marsh et al., 

2014), it is noteworthy that classroom disciplinary problems were still found to be negatively 

related to average classroom-levels of school grades. This finding shows that teachers’ 

grading practices might not solely depend on the performance of students within single 

classes but might also be influenced by more general achievement standards. 

Finally, our results revealed that boys tended to perceive higher levels of classroom 

disciplinary problems in classrooms than girls. While one might expect girls to be more 

sensitive to discipline problems in classrooms, this findings may reflect the fact that boys are 

more likely to be the source of classroom disciplinary problems (Kaplan, Gheen, & Midgley, 

2002; Lahey et al., 2000). Furthermore, our results also replicate previous research results 

showing that girls tend to present higher levels of test anxiety (Cassady & Johnson, 2002) and 

engagement (Furrer & Skinner, 2003; Marks, 2000), but lower levels of competence self-

perceptions (De Fraine, Van Damme, & Onghena, 2007).  

In sum, this study enhances our knowledge on the association between classroom 

disciplinary problems (as one facet of classroom management), achievement, and motivation. 

Based on its findings, researchers and practitioners should be aware that disciplinary problems 
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present significant and substantial relations with student achievement and motivation, and that 

these effects occur at the individual student and classroom levels. Thus, the development of 

interventions designed to help teachers to rely on efficient, and equitable (to ensure that 

individual students benefit from it), strategies of classroom management appears to be a 

valuable avenue for future research. Despite these strengths, the present study has also some 

shortcomings. First, our study is cross-sectional, suggesting that longitudinal studies are 

needed to more clearly investigate the direction of the observed relations, and experimental 

studies are needed to establish causality. Whereas achievement was assumed to mediate the 

effects of classroom disciplinary problems on student motivation, it is equally possible to 

conceptualize student motivation as a mediator of the relation between classroom disciplinary 

problems and student achievement (Bronstein, Ginsburg, & Herrera, 2005; Morin et al., 

2014). Other variables beyond achievement might also serve as potential mediators of the 

relations between classroom disciplinary problems (and classroom management more 

generally) and motivation and should be considered more thoroughly in future studies. For 

example, Kunter et al. (2007) demonstrated that the relations between students’ perceptions of 

rule clarity and teacher monitoring and students’ interest in math were mediated through 

students’ experience of intrinsic need satisfaction. Similarly, Patrick et al. (2007) showed that 

students’ mastery goal orientations acted as a mediator of the relation between classroom 

environment and students’ engagement. In addition, moderation might also operate in the 

associations between classroom management, student achievement, and student motivation. 

For example, Hancock (2001) demonstrated that students diagnosed with high levels of test 

anxiety displayed lower levels of motivation and achievement when they were exposed to 

classrooms with a strong evaluation focus but did not differ from students with low levels of 

test anxiety in less evaluative classrooms. Therefore, a wide array of students’ characteristics, 

which could not be taken into account in the present study, might participate in the way 

classroom characteristics influence student achievement and motivation. Finally, multiple 
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methods should be applied to assess classroom characteristics so that student reports on 

classroom management (students’ perceptions of disciplinary problems in this study) should 

be preferably combined with objective observational data (Urdan, 2004).  
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Figure 1. Doubly latent multilevel structural equation (ML-SEM) model tested in the current study. Note. For parsimony, factor correlations are 
not shown in the figure.  
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Table 1 

Goodness-of-fit Indices 

 χ² df CFI TLI RMSEA   
Standardized Achievement Test Scores  
1 1676.625 300 .970 .964 .024 CFA, free factor loadings  
2 1695.027 314 .970 .965 .024 CFA, invariant factor loadings across levels  
3 1694.787 314 .970 .965 .024 SEM, predictive model  
School Grades  
4 1719.062 300 .970 .963 .024 CFA, free factor loadings  
5 1749.474 314 .969 .964 .024 CFA, invariant factor loadings across levels  
6 1749.263 314 .969 .964 .024 SEM, predictive model  
Note. df = degrees of freedom; CFA = Confirmatory Factor Analyses; CFI = comparative Fit Index; TLI = Tucker-Lewis index; RMSEA = root 
mean square error of approximation; CFA = confirmatory factor analyses; SEM = structural equation modeling. 
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Table 2 

Effects from the Multilevel Predictive Models using Standardized Achievement Test Scores as an Achievement Indicator 

 Est. (S.E.) Std. (S.E.) ES (S.E). 
L2 (Classroom level)    
Disciplinary problems → test anxiety 0.153 (0.070)* 0.054 (0.025)* 0.056 (0.026)* 
Disciplinary problems → engagement -0.167 (0.034)** -0.109 (0.022)** -0.111 (0.023)** 
Disciplinary problems → competence self-perceptions  -0.133 (0.052)* -0.058 (0.022)* -0.059 (0.023)* 
Disciplinary problems → achievement  -1.140 (0.139)** -0.346 (0.042)** -0.414 (0.050)** 
Achievement → test anxiety (contextual) 0.029 (0.048) 0.014 (0.024) 0.015 (0.024) 
Achievement → engagement (contextual) -0.091 (0.024)** -0.082 (0.022)** -0.084 (0.022)** 
Achievement → competence self-perceptions (contextual) -0.175 (0.037)** -0.105 (0.023)** -0.108 (0.024)** 
L1 (Student level)    
Disciplinary problems (residualized) → test anxiety 0.389 (0.026)** 0.264 (0.017)** 0.273 (0.018)** 
Disciplinary problems (residualized) → engagement -0.296 (0.016)** -0.369 (0.020)** -0.376 (0.021)** 
Disciplinary problems (residualized) → competence self-perceptions -0.427 (0.022)** -0.353 (0.017)** -0.362 (0.017)** 
Disciplinary problems (residualized) → achievement  -0.478 (0.024)** -0.277 (0.013)** -0.331 (0.015)** 
Achievement → test anxiety -0.218 (0.016)** -0.201 (0.015)** -0.208 (0.015)** 
Achievement → engagement   0.141 (0.009)** 0.239 (0.015)** 0.244 (0.016)** 
Achievement → competence self-perceptions 0.295 (0.013)** 0.332 (0.015)** 0.340 (0.015)** 
Gender → disciplinary problems  0.104 (0.017)** 0.077 (0.013)** 0.087 (0.015)** 
Gender → test anxiety  -0.293 (0.022)** -0.167 (0.012)** -0.172 (0.013)** 
Gender → engagement  -0.024 (0.011)* -0.025 (0.011)* -0.025 (0.012)* 
Gender → competence self-perceptions 0.052 (0.016)** 0.036 (0.011)** 0.037 (0.011)** 
Gender → achievement  -0.063 (0.023)** -0.031 (0.011)** -0.037 (0.013)** 
Note. Est. = unstandardized parameter estimate; Est. = unstandardized parameter estimates; S.E.= standard error of the estimate; Std. = 
standardized parameter estimate; ES = effect size; Gender was coded as a dichotomous variable with 0 = female, 1 = male.  
* p < .05; ** p < .01. 
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Table 3  

Effects from the Multilevel Predictive Models using School Grades as an Achievement Indicator  

 Est. (S.E.) Std. (S.E.) ES (S.E). 
L2 (Classroom level) 
Disciplinary problems → test anxiety 0.290 (0.063)** 0.094 (0.020)** 0.097 (0.021)** 
Disciplinary problems → engagement -0.211 (0.031)** -0.126 (0.018)** -0.128 (0.019)** 
Disciplinary problems → competence self-perceptions -0.222 (0.046)** -0.087 (0.018)** -0.089 (0.019)** 
Disciplinary problems → achievement  -0.328 (0.079)** -0.093 (0.022)** -0.099 (0.024)** 
Achievement → test anxiety (contextual) 0.241 (0.061)** 0.090 (0.022)** 0.092 (0.023)** 
Achievement → engagement (contextual) -0.228 (0.026)** -0.156 (0.016)** -0.158 (0.017)** 
Achievement → competence self-perceptions (contextual) -0.406 (0.046)** -0.183 (0.020)** -0.187 (0.020)** 
L1 (Student level) 
Disciplinary problems (residualized) → test anxiety 0.368 (0.025)** 0.251 (0.017)** 0.259 (0.018)** 
Disciplinary problems (residualized) → engagement -0.274 (0.016)** -0.343 (0.019)** -0.348 (0.020)** 
Disciplinary problems (residualized) → competence self-perceptions -0.389 (0.022)** -0.322 (0.017)** -0.328 (0.017)** 
Disciplinary problems (residualized) → achievement  -0.488 (0.023)** -0.291 (0.013)** -0.310 (0.014)** 
Achievement → test anxiety -0.251 (0.013)** -0.254 (0.013)** -0.262 (0.014)** 
Achievement → engagement   0.181 (0.008)** 0.335 (0.015)** 0.340 (0.015)** 
Achievement → competence self-perceptions 0.368 (0.012)** 0.450 (0.015)** 0.459 (0.015)** 
Gender → disciplinary problems  0.102 (0.017)** 0.077 (0.013)** 0.085 (0.015)** 
Gender → test anxiety  -0.343 (0.022)** -0.196 (0.013)** -0.202 (0.013)** 
Gender → engagement  0.014 (0.011) 0.014 (0.011) 0.014 (0.011) 
Gender → competence self-perceptions 0.126 (0.016)** 0.087 (0.011)** 0.089 (0.011)** 
Gender → achievement  -0.248 (0.023)** -0.124 (0.012)** -0.131 (0.012)** 
Note. Est. = unstandardized parameter estimate; Est. = unstandardized parameter estimates; S.E.= standard error of the estimate; Std. = 
standardized parameter estimate; ES = effect size; Gender was coded as a dichotomous variable with 0 = female 1 = male.  
* p < .05; ** p < .01. 
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Centering and Related Statistical Considerations in the Estimation of Level 2 effects 

In multilevel models, it is typical to differentiate between group-mean centering and 

grand-mean centering (Enders & Tofighi, 2007; Lüdtke, et al., 2008, 2011). The mathematical 

implementation of doubly latent ML-SEM models in Mplus relies on a default group-mean 

centering at the student level (L1) and grand-mean centering at the classroom level (L2) for 

all variables that are included at both levels. In other words, L1 ratings of all variables 

included at both levels in the models are directly expressed as deviation from the classroom 

mean. Given this default parametrisation, the effects of the L2 variable are removed from the 

corresponding L1 variable, but the effect of the L2 variable is not controlled for the L1-

effect—although both effects are estimated as independent from one another (Enders & 

Tofighi, 2007; Marsh et al., 2009, 2012). Although this procedure is appropriate for climate 

effects as it results is properly disaggregated L1 ratings that simply reflect deviations from 

class-average ratings, it creates interpretation problems for contextual effects where both L1 

and L2 ratings retain meaning in and of themselves (i.e., not in residualized form) (Marsh et 

al., 2012; Morin et al., 2014). Indeed, for climate effects, students within the same class are 

asked to rate common L2 constructs, so that the main construct being assessed is naturally 

located at L2 and independent from the L1 counterpart. More precisely, students’ ratings of 

classroom climate reflect two components: The shared agreement that represents the climate 

effect (the L2 construct), and the residual L1 deviation from this class average. With group-

mean centering, these two components are estimated as independent from one another, which 

corresponds to the appropriate interpretation of climate effects as reflecting the effect of the 

L2 variable, not the L1 ratings by individual students (Marsh et al., 2012; Morin et al., 2014). 

In contrast, for contextual effects, both the L1 and L2 components remain meaningful in and 

of themselves, so that group-mean centered results are not fully appropriate. Fortunately, it is 

possible to convert group-mean centered estimates to grand-mean centered estimates of L2 

effects by subtracting the L1-effect from the L2-effect. More precisely, an additional 
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parameter representing the difference between the L2 and L1 coefficients can be calculated 

using the Mplus model constraint function which provides a directly interpretable estimate of 

contextual effects and tests of statistical significance (Enders & Tofighi, 2007; Marsh et al., 

2009, 2012; Morin et al., 2014). This additional parameter provides an estimate of the L2 

effect equivalent to that obtained using a grand-mean centering procedure (i.e., resulting in 

the estimation of partial regression slopes at L2 that are controlled for the influence of the L1 

variable). Therefore, this new parameter provides a direct test of whether the L2 contextual 

variable (representing the class average) really adds something to the effects of the main L1 

construct.  

Enders, C.K. & Tofighi, D. (2007). Centering predictor variables in cross-sectional multilevel 

models: A new look at an old issue. Psychological Methods, 12, 121-138.doi: 
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Table S1 
Factor Loadings and Item Uniquenesses of the Invariant Multilevel Confirmatory Factor Analytic Model (see Model 2, see Table 1) 

 Disciplinary Problems Test Anxiety Engagement Competence Self-perceptions 
 Loadings Uniquenesses  Loadings  Uniquenesses  Loadings Uniquenesses Loadings Uniquenesses 
 Est. (S.E.) Std. (S.E.) Est. (S.E.) Std. (S.E.) Est. (S.E.) Std. (S.E.) Est. (S.E.) Std. (S.E.) Est. (S.E.) Std. (S.E.) Est. (S.E.) Std. (S.E.) Est. (S.E.) Std. (S.E.) Est. (S.E.) Std. (S.E.) 
Level 1                
Indicator 1 1.000 

(0.000) 
0.635 
(0.011) 

0.534 
(0.015) 

0.597 
(0.014) 

1.000 
(0.000) 

0.871 
(0.007) 

0.231 
(0.012) 

0.242 
(0.012) 

1.000 
(0.000) 

0.477 
(0.011) 

0.750 
(0.015) 

0.772 
(0.011) 

1.000 
(0.000) 

0.713 
(0.009) 

0.481 
(0.013) 

0.492 
(0.013) 

Indicator 2 0.862 
(0.023) 

0.534 
(0.012) 

0.670 
(0.015) 

0.715 
(0.013) 

0.755 
(0.014) 

0.653 
(0.010) 

0.555 
(0.013) 

0.573 
(0.013) 

1.033 
(0.033) 

0.491 
(0.012) 

0.743 
(0.016) 

0.759 
(0.012) 

0.918 
(0.016) 

0.653 
(0.009) 

0.563 
(0.013) 

0.574 
(0.012) 

Indicator 3 0.849 
(0.026) 

0.525 
(0.013) 

0.682 
(0.017) 

0.724 
(0.014) 

0.887 
(0.014) 

0.768 
(0.009) 

0.396 
(0.014) 

0.410 
(0.014) 

1.749 
(0.047) 

0.829 
(0.007) 

0.307 
(0.011) 

0.312 
(0.011) 

1.039 
(0.019) 

0.741 
(0.008) 

0.441 
(0.012) 

0.451 
(0.011) 

Indicator 4 1.189 
(0.028) 

0.761 
(0.009) 

0.369 
(0.013) 

0.421 
(0.014) 

    1.414 
(0.038) 

0.671 
(0.009) 

0.539 
(0.013) 

0.550 
(0.012) 

0.910 
(0.019) 

0.652 
(0.010) 

0.557 
(0.014) 

0.575 
(0.013) 

Indicator 5 0.951 
(0.023) 

0.598 
(0.011) 

0.584 
(0.015) 

0.643 
(0.013) 

    1.773 
(0.047) 

0.841 
(0.007) 

0.287 
(0.012) 

0.292 
(0.012) 

0.982 
(0.019) 

0.699 
(0.008) 

0.499 
(0.012) 

0.511 
(0.012) 

Level 2                 
Indicator 1 1.000 

(0.000) 
0.895 
(0.024) 

0.024 
(0.005) 

0.200 
(0.043) 

1.000 
(0.000) 

0.982 
(0.020) 

0.002 
(0.002) 

0.036 
(0.040) 

1.000 
(0.000) 

0.531 
(0.062) 

0.022 
(0.005) 

0.718 
(0.066) 

1.000 
(0.000) 

0.903 
(0.044) 

0.006 
(0.003) 

0.184 
(0.080) 

Indicator 2 0.862 
(0.023) 

0.963 
(0.024) 

0.006 
(0.004) 

0.072 
(0.046) 

0.755 
(0.014) 

0.876 
(0.040) 

0.009 
(0.003) 

0.233 
(0.069) 

1.033 
(0.033) 

0.638 
(0.076) 

0.014 
(0.004) 

0.593 
(0.096) 

0.918 
(0.016) 

0.966 
(0.039) 

0.001 
(0.002) 

0.067 
(0.076) 

Indicator 3 0.849 
(0.026) 

0.967 
(0.023) 

0.005 
(0.004) 

0.065 
(0.045) 

0.887 
(0.014) 

0.963 
(0.029) 

0.003 
(0.003)  

0.072 
(0.055) 

1.749 
(0.047) 

0.998 
(0.002) 

0.000 
(0.000) 

0.004 
(0.003) 

1.039 
(0.019) 

0.978  
(0.030) 

0.001 
(0.002) 

0.043 
(0.059) 

Indicator 4 1.189 
(0.028) 

0.957 
(0.015) 

0.013 
(0.004) 

0.084 
(0.028) 

    1.414 
(0.038) 

0.855 
(0.057) 

0.006 
(0.003) 

0.270 
(0.097) 

0.910 
(0.019) 

0.752 
(0.049) 

0.016 
(0.004) 

0.434 
(0.073) 

Indicator 5 0.951 
(0.023) 

0.888 
(0.021) 

0.024 
(0.004) 

0.212 
(0.037) 

    1.773 
(0.047) 

0.973 
(0.025) 

0.002 
(0.001) 

0.053 
(0.049) 

0.982 
(0.019) 

0.902 
(0.049) 

0.005 
(0.003) 

0.187 
(0.088) 

Note. All loadings and uniquenesses are significant (p < .05); Est. = unstandardized parameter estimates; S.E.= standard error of the estimate; Std. = 
standardized parameter estimate.  
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Table S2 
Factor Covariances (below the diagonal), Factor Variances (in the diagonal), and Factor Correlations (above the diagonal) of the Invariant Multilevel 
Confirmatory Factor Analytic Model (see Model 2, see Table 1) 
 Disciplinary 

Problems 
Test Anxiety Engagement  Competence 

Self-perceptions 
Achievement  Gender  

Level 1       
Disciplinary Problems 0.360* 0.333* -0.467* -0.481* -0.335* 0.087* 
Test Anxiety 0.170* 0.724* -0.535* -0.588* -0.302* -0.134* 
Engagement -0.132* -0.214* 0.221* 0.732* 0.387* -0.075* 
Competence Self-perceptions  -0.203* -0.353* 0.243* 0.497* 0.481* -0.019 
Achievement  -0.174* -0.222* 0.157* 0.293* 0.745* -0.065* 
Gender  0.026 * -0.057* -0.018* -0.007 -0.028* 0.250* 
Level 2       
Disciplinary Problems 0.098* 0.507* -0.749* -0.540* -0.633*  
Test Anxiety 0.036* 0.052* -0.594 -0.767* -0.600*  
Engagement -0.022* -0.013* 0.009* 0.887* 0.656*  
Competence Self-perceptions  -0.027* -0.027* 0.013* 0.025* 0.602*  
Achievement  -0.112* -0.077* 0.035* 0.053* 0.318*  
Note. * p < .05. 
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Table S3 
Factor Loadings and Item Uniquenesses of the Invariant Multilevel Confirmatory Factor Analytic Model (see Model 5, see Table 1) 

 Disciplinary Problems Test Anxiety Engagement Competence Self-perceptions 
 Loadings Uniquenesses  Loadings  Uniquenesses  Loadings Uniquenesses Loadings Uniquenesses 
 Est. (S.E.) Std. (S.E.) Est. (S.E.) Std. (S.E.) Est. (S.E.) Std. (S.E.) Est. (S.E.) Std. (S.E.) Est. (S.E.) Std. (S.E.) Est. (S.E.) Std. (S.E.) Est. (S.E.) Std. (S.E.) Est. (S.E.) Std. (S.E.) 
Level 1                
Indicator 1 1.000 

(0.000) 
0.635 
(0.011) 

0.533 
(0.015) 

0.597 
(0.014) 

1.000 
(0.000) 

0.870 
(0.007) 

0.232 
(0.011) 

0.244 
(0.012) 

1.000 
(0.000) 

0.477 
(0.011) 

0.750 
(0.015) 

0.773 
(0.011) 

1.000 
(0.000) 

0.717  
(0.009) 

0.474 
(0.013) 

0.486 
(0.013) 

Indicator 2 0.859 
(0.023) 

0.532 
(0.012) 

0.672 
(0.015) 

0.717 
(0.013) 

0.756 
(0.014) 

0.653 
(0.010) 

0.555 
(0.013) 

0.574 
(0.013) 

1.032 
(0.033) 

0.490 
(0.012) 

0.743 
(0.016) 

0.760 
(0.012) 

0.909 
(0.016) 

0.650 
(0.009) 

0.566 
(0.013) 

0.577 
(0.012) 

Indicator 3 0.845 
(0.026) 

0.523 
(0.013) 

0.684 
(0.017) 

0.727 
(0.014) 

0.889 
(0.014) 

0.769 
(0.009) 

0.394 
(0.014) 

0.409 
(0.014) 

1.751 
(0.047) 

0.830 
(0.007) 

0.306 
(0.011) 

0.312 
(0.011) 

1.039 
(0.019) 

0.745 
(0.008) 

0.435 
(0.012) 

0.446 
(0.011) 

Indicator 4 1.189 
(0.028) 

0.762 
(0.009) 

0.368 
(0.013) 

0.420 
(0.014) 

    1.412 
(0.038) 

0.670 
(0.009) 

0.541 
(0.013) 

0.551 
(0.012) 

0.898 
(0.019) 

0.647 
(0.010) 

0.564 
(0.014) 

0.582 
(0.012) 

Indicator 5 0.950 
(0.023) 

0.598 
(0.011) 

0.584 
(0.015) 

0.643 
(0.013) 

    1.774 
(0.047) 

0.842 
(0.007) 

0.286 
(0.012) 

0.292 
(0.012) 

0.973 
(0.019) 

0.697 
(0.008) 

0.503 
(0.012) 

0.515 
(0.012) 

Level 2                 
Indicator 1 1.000 

(0.000) 
0.877 
(0.027) 

0.024 
(0.005) 

0.231 
(0.047) 

1.000 
(0.000) 

0.977 
(0.024) 

0.002 
(0.002) 

0.046 
(0.048) 

1.000 
(0.000) 

0.482 
(0.061) 

0.022 
(0.005) 

0.768 
(0.059) 

1.000 
(0.000) 

0.874 
(0.051) 

0.006 
(0.003) 

0.237 
(0.090) 

Indicator 2 0.859 
(0.023) 

0.953 
(0.028) 

0.006 
(0.004) 

0.092 
(0.053) 

0.756 
(0.014) 

0.858 
(0.044) 

0.009 
(0.003) 

0.264 
(0.075) 

1.032 
(0.033) 

0.585 
(0.078) 

0.014 
(0.004) 

0.658 
(0.091) 

0.909 
(0.016) 

0.950 
(0.052) 

0.002 
(0.002) 

0.098 
(0.098) 

Indicator 3 0.845 
(0.026) 

0.955 
(0.028) 

0.006 
(0.004) 

0.087   
(0.053) 

0.889 
(0.014) 

0.957 
(0.034) 

0.003 
(0.003) 

0.084 
(0.065) 

1.751 
(0.047) 

0.998 
(0.000) 

0.000 
(0.000) 

0.004 
(0.001) 

1.039 
(0.019) 

0.973 
(0.037) 

0.001 
(0.002) 

0.053 
(0.072) 

Indicator 4 1.189 
(0.028) 

0.953 
(0.016) 

0.012 
(0.004) 

0.092 
(0.031) 

    1.412 
(0.038) 

0.821 
(0.066) 

0.006 
(0.003) 

0.325 
(0.109) 

0.898 
(0.019) 

0.708 
(0.052) 

0.016 
(0.004) 

0.499 
(0.074) 

Indicator 5 0.950 
(0.023) 

0.871 
(0.023) 

0.023 
(0.004) 

0.241 
(0.040) 

    1.774 
(0.047) 

0.962 
(0.033) 

0.002 
(0.002) 

0.074 
(0.064) 

0.973 
(0.019) 

0.885 
(0.059) 

0.005 
(0.003) 

0.217 
(0.104) 

Note. All loadings and uniquenesses are significant (p < .05); Est. = unstandardized parameter estimates; S.E.= standard error of the estimate; Std. = 
standardized parameter estimate.  
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Table S4 
Factor Covariances (below the diagonal), Factor Variances (in the diagonal), and Factor Correlations (above the diagonal) of the Invariant Multilevel 
Confirmatory Factor Analytic Model (see Model 5, see Table 1) 
 Disciplinary 

Problems 
Test Anxiety Engagement  Competence 

Self-perceptions 
Achievement  Gender  

Level 1       
Disciplinary Problems 0.360* 0.333* -0.465* -0.480* -0.322* 0.085* 
Test Anxiety 0.170* 0.722* -0.535* -0.588* -0.331* -0.136* 
Engagement -0.131* -0.213* 0.221* 0.731* 0.473* -0.073* 
Competence Self-perceptions  -0.204* -0.354* 0.243* 0.502* 0.581* -0.016 
Achievement  -0.182* -0.265* 0.210* 0.389*  0.890* -0.158* 
Gender  0.026*  -0.058* -0.017* -0.006 -0.074* 0.250* 
Level 2       
Disciplinary Problems 0.081* 0.401* -0.682* -0.428* -0.276*  
Test Anxiety 0.024* 0.044* -0.503* -0.725* -0.126  
Engagement -0.016* -0.009* 0.007* 0.853* 0.006  
Competence Self-perceptions  -0.017* -0.021* 0.010* 0.019* 0.032  
Achievement  -0.027* -0.009 0.000 0.002   0.115*  
Note. * p < .05. 
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