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Abstract (224 words) 

Researchers increasingly use student questionnaires to assess aspects of instructional quality in 

primary and secondary school. This necessitates in-depth knowledge of the properties and usefulness 

of such ratings. A novel opportunity arose when the Trends in Mathematics and Science Study (TIMSS) 

renewed their focus on instructional quality in 2019, contributing to new and updated items. In 

addition, Norway included several national items, thereby extending the measurement to assess three 

basic dimensions of instructional quality (classroom management, supportive climate and cognitive 

activation). The present study utilizes this opportunity by investigating the factorial structure, 

comparability, and contribution to student achievement of student ratings of instructional quality. To 

this end, TIMSS provided a large representative sample consisting of 3951 fifth-grade and 4575 ninth-

grade students, who rated both their mathematics and science teachers' instructions. Results from 

multilevel confirmatory factor analysis support the three-dimensional factor structure across all 

investigated groups. Evidence from multilevel measurement invariance analysis supports the notion 

that classroom management and supportive climate are comparable across groups, whereas the 

comparability of cognitive activation is limited. Last, multilevel structural equation modelling was 

employed to investigate the contribution to student achievement. Results showed that classroom 

management correlates to student achievement in all groups. Other dimensions showed mixed results, 

especially across educational levels. The implications of these findings in improving the assessment of 

instructional quality are discussed.  
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Extended summary 

1. Introduction 

Teachers who provide high-quality instructions can foster students' cognitive and affective learning 

outcomes (Klieme, Pauli, & Reusser, 2009; Scheerens, Luyten, Steen, & de Thouars, 2007; Seidel & 

Shavelson, 2007).  

One approach to assess instructional quality (INQUA) is by obtaining student ratings of teachers' 

behaviour through student questionnaires. A large body of studies has evaluated the psychometric 

properties and usefulness of this approach in the context of higher education. However, there is a 

remarkable lack of such research in primary and secondary education (Marsh, Dicke, & Pfeiffer, 2019). 

Bridging this gap is crucial as student ratings are an increasingly accepted and used measure for INQUA 

in primary and secondary school. 

To date, several studies have investigated the properties and usefulness of student ratings of INQUA 

in primary and secondary school (e.g. Fauth, Decristan, Rieser, Klieme, & Büttner, 2014; Kyriakides et 

al., 2014; Rowley, Phillips, & Ferguson, 2019; van Der Scheer, Bijlsma, & Glas, 2019; Wagner, Göllner, 

Helmke, Trautwein, & Lüdtke, 2013; Wisniewski, Zierer, Dresel, & Daumiller, 2020). However, these 

studies seldom combine investigating the reliability and validity of student ratings of INQUA with 

examining their contribution to student outcomes. In addition, they often focus on a specific subject 

and educational level, leaving the comparability across educational levels and subjects understudied.  

Furthermore, a majority of prior studies draw on data obtained in Germany or the USA. However, 

comparative studies using International Large-Scale Assessments (ILSAs) indicate that the role of 

INQUA on student outcomes often differs across countries. These results were even found between 

countries that are considered relatively similar, such as the Nordic or Confucian countries (Bellens, 

Damme, Noortgate, Wendt, & Nilsen, 2019; Nilsen, Scherer, & Blömeke, 2018; Yi & Lee, 2017). Thus, 

to effectively inform teacher education and professional development policies, there is a need for high-

quality studies at the national level.  

 

2. Theoretical framework 

The construct of INQUA reflects instructional practices implemented in classrooms that are considered 

indicative of student learning (Blömeke, Kaiser, König, & Jentsch, 2020; Nilsen & Gustafsson, 2016).  

One of the most prominent frameworks in Europe has conceptualized INQUA through three basic 

dimensions: Classroom Management, Cognitive Activation, and Supportive Climate (Klieme, Schümer, 

& Knoll, 2001). Classroom Management includes a teachers' ability to establish and maintain clear 

rules regarding content and social norms. To do so, a teacher needs to create stable routines, good 

planning and pacing, and keep the students engaged (Brophy, 1983; Klieme et al., 2009). Supportive 

climate features the social and emotional support that teachers provide to students, including a 

supportive teacher-student relationship, positive and constructive teacher feedback, a positive 

approach to student errors and misconceptions, individual learner support and caring teacher 

behaviour (Klieme et al., 2009, p. 141). Last, cognitive activation consists of several key instructional 

features that promote and encourage understanding, including challenging tasks, activating prior 

knowledge, content-related discourse and participation practices (Klieme et al., 2009). This 
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conceptualization is based on strong theoretical foundations and confirmed by a number of empirical 

studies that assessed its psychometric properties (see Praetorius, Klieme, Herbert, & Pinger, 2018 for 

a complete overview).  

 

2.1 The present study 

The current study aims to shed light on the properties and usefulness of student ratings of INQUA. To 

this end, we wanted to test the assumption that students can provide reliable and valid assessments 

of three dimensions of INQUA. We outlined three research questions (RQs) to guide this study: 

RQ1: To what extent does the factorial structure of students' ratings of INQUA reflect the proposed 

three-dimensional conceptualization of classroom management, cognitive activation, and supportive 

climate? 

 

RQ2: Do students perceive INQUA similarly between educational levels and subjects?  

 

RQ3: To what extent do student ratings of INQUA in primary and secondary education relate to student 

achievement in mathematics and science?  

 

3. Methodology  

Data from the Trends in International Mathematics and Science Study (TIMSS) provided a large 

representative sample consisting of 3951 fifth-grade and 4575 ninth-grade students, both divided over 

231 classes. All students rated both their mathematics and science teachers' instructions and 

completed a mathematics and science assessment.  

The data were analyzed using a multilevel approach with individual students on the first level and 

classrooms on the second. Three analytical steps, each pertaining to a separate research question, 

were employed. To this end, we investigated (1) the factorial structure of student ratings of INQUA 

with multilevel confirmatory factor analysis; (2) the comparability across educational levels and subject 

with multilevel measurement invariance analysis; (3) the relationship between student ratings of 

INQUA and student achievement with multilevel structural equation modelling.  

  

4. Results 

RQ1. The empirical data was in line with the proposed three-dimensional factor structure, reflecting 

the three Basic Dimensions of INQUA based on Klieme et al. (2001): Classroom Management, 

Supportive Climate and Cognitive Activation (figure 1). This model showed an acceptable model fit 

(RMSEA=0.016, CFI=0.984, TLI=0.981, SRMRwithin=0.023, SRMRbetween=0.085). In addition, factor 

correlations were below .85 in all models, providing evidence that students can adequately distinguish 

between three dimensions of instructional quality.   
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Figure 1. Factorial structure of the proposed three dimensional model of INQUA 

 

RQ2.  The comparability of each of the three dimensions was tested between educational levels (grade 

5 vs grade 9) and between subjects (mathematics vs science). Cognitive activation was excluded from 

the analysis between subjects because different items were used to measure the construct in science 

and mathematics. Findings from the analysis (table 2) indicate that the empirical data is in line with a 

three-dimensional factor structure across all the investigated groups. Thus, students in both primary 

and secondary school students can adequately distinguish between the different dimensions 

regardless of whether they rate their mathematics or science teachers' instructions. 

However, the dimensions need to attest at least metric invariance to allow a meaningful comparison 

of correlations across groups (RQ3). Therefore, in the results of RQ3, we can compare the relationships 

of student ratings of INQUA with achievement across both educational levels and subjects for 

classroom management and a supportive climate, but not for cognitive activation.  

 

 

Table 2. level of measurement invariance across grades and subjects 

Groups Grade 5 vs 9 Mathematics vs Science 

Measures Mathematics Science Grade 5 Grade 9 

Classroom Management Scalar Scalar Scalar Scalar 

Supportive Climate Scalar Scalar Scalar Metric 

Cognitive Activation Configural Configural N.A. N.A. 
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RQ3. Findings from multilevel structural equation modelling (figure 2) indicate that classroom 

management significantly relates to student achievement in mathematics and science regardless of 

the grade and subject. However, the results indicated significant differences between educational 

levels.  

 

Figure 2. Correlations of each of the three dimensions with achievement  
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