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STUDENT RATINGS OF TEACHING QUALITY 2

Student Ratings of Teaching Quality in Primary School: Dimensions and Prediction of
Student Outcomes

Abstract

The contribution examines theoretical foundations, factorial structure, and predictive power of
student ratings of teaching quality. Three basic dimensions of teaching quality have
previously been described: classroom management, cognitive activation, and supportive
climate. However, student ratings, especially those provided by primary school students, have
been criticised for being biased by factors such as teacher popularity. The present study
examines ratings of teaching quality and science learning among third graders. Results of
multilevel confirmatory factor analyses (N = 1,556 students, 89 classes) indicate that the
three-dimensional model of teaching quality can be replicated in ratings of third graders. In a
longitudinal study (N = 1,070 students, 54 classes), we found ratings of classroom
management to predict student achievement, and ratings of cognitive activation and
supportive climate to predict students’ development of subject-related interest after teacher
popularity is controlled for. The analyses show that student ratings can be useful measures of
teaching quality in primary school.

Keywords: Teaching Quality; Student Ratings; Primary School; Validity; Teacher Popularity
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1. Theoretical Framework

While student evaluations and student feedback are very common in higher education
research and practice (Marsh, 2007), ratings of students in primary school are often neglected.
It is an open question whether ratings of teaching quality by primary school students are
reliable and valid measures (de Jong & Westerhof, 2001). Consistently, most of the previous
studies of student ratings have considered only secondary school or college students.
Furthermore, existing studies that do include younger students often lack methodologically
sound designs. Nevertheless, we suggest that even in primary schools, student ratings can
provide unique insight into classroom processes. The present research examines the
theoretical foundations, factorial structure, and predictive power of student ratings.

In the following section, we introduce the multi-dimensional model of teaching quality
upon which we based our study. Afterwards, we survey current research on student ratings to
assess teaching quality and their connections with educational outcomes.

1.1 Teaching Quality

Research on educational effectiveness has shown that classroom processes are an
important source of variation in students’ learning (Creemers & Kyriakides, 2008). Modern
conceptualisations of teaching and learning address both cognitive and motivational learning
processes. Additionally, domain-specific and domain-independent aspects of learning and
instruction are taken into account (Seidel & Shavelson, 2007).

Klieme, Pauli, and Reusser (2009) present a theoretical framework for teaching quality
that has been elaborated in the context of the 1995 TIMSS video study (Klieme, Schiimer, &
Knoll, 2001) and extended in the video intervention study “Quality of Instruction, Learning,
and Mathematical Understanding” (Klieme et al., 2009). This model assumes that the three
basic dimensions of teaching quality, namely, supportive climate, effective classroom

management, and cognitive activation, are critical for student learning and motivation. These
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three basic dimensions are in accordance with other international theoretical models and
empirical findings (Baumert et al., 2010; Pianta & Hamre, 2009).

Supportive climate covers specific aspects of the teacher-student relationship such as
positive and constructive teacher feedback, a positive approach to student errors and
misconceptions, and caring teacher behaviour (Brophy, 2000; Klieme et al., 2009). The
impact of positive student-teacher relationships on student motivation and learning has been
confirmed empirically (Goodenow, 1992; Pianta, Nimetz, & Bennett, 1997). It has also been
conceptualised by different theoretical approaches (Davis, 2003). We focus on a concept of
supportive climate that is based on self-determination theory (Ryan & Deci, 2000). It assumes
three basic intrinsic needs to be associated with human motivation: social relatedness,
autonomy, and competence. Classrooms that are able to fulfil these needs should have
positive effects on student outcomes, especially on students’ intrinsic motivation and subject-
related interest (Kunter, Baumert, & Koller, 2007).

Classroom management is a well-known concept in educational research (e.g.,
Kounin, 1970) that focusses on classroom rules and procedures, coping with disruptions, and
smooth transitions. These classroom features can be seen as preconditions for time on task
that is, in turn, crucial for students’ learning gains (Seidel & Shavelson, 2007). Meta-analyses
consistently show substantial effects of classroom management on student achievement
(Seidel & Shavelson, 2007; Wang, Haertel, & Walberg, 1993).

Cognitive activation integrates challenging tasks, the exploration of concepts, ideas,
and prior knowledge, and Socratic Dialogue practice as key features (Lipowsky et al., 2009).
These classroom practices should foster students’ cognitive engagement, which should, in
turn, lead to elaborated knowledge (Klieme et al., 2009). Cognitive activation is closely
connected to the subject matter. This concept has been predominantly developed in studies of

mathematics classrooms (e.g., Baumert et al., 2010). However, research has shown that this
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concept can successfully be applied to other domains in primary school (Hamre, Pianta,
Mashburn, & Downer, 2007).
1.2 Student Ratings of Teaching Quality

In addition to video-based observations, teaching quality is frequently measured by
student ratings. In student ratings, two sources of variance can be considered: the individual
(idiosyncratic) students’ perceptions and the (mutually shared) perceptions’ of the students in
the class. The former is reflected by variance within classes (differences between students)
and the latter by variance between classes (differences between learning environments;
Liidtke, Robitzsch, Trautwein, & Kunter, 2009). The choice of the level of analysis depends
upon the research question addressed (Marsh et al., 2012).

Regarding the reliability and validity of student ratings, discriminant validity is one of
the most important concerns about student ratings of instruction (Greenwald, 1997).
According to Greenwald (1997), we can distinguish two types of discriminant validity in
terms of ratings of instruction. The first is the multidimensionality of the ratings, which refers
to the discrimination between components of the same construct (e.g., teaching quality). The
second refers to the discrimination of teaching quality from other influences on ratings, such
as teacher popularity.

1.2.1 Dimensionality. The question of dimensionality is closely related to the
discussion of the Halo-effect as a well-known rater error. The “inadequate discrimination
model” explains the Halo-effect as the insufficient capability of raters to discriminate between
different aspects (Lance, La Pointe, & Stewart, 1994). Attempts to examine dimensionality
have drawn on data from secondary schools or universities to perform multilevel confirmatory
factor analyses (Dubberke et al., 2008; Kunter, Tsai, Klusmann, Brunner, Krauss, & Baumert,
2008; Marsh, 2007; Wagner, Gollner, Helmke, Trautwein, & Liidtke, 2013). Taking
classroom and individual levels of analyses into account, their findings showed that the

factorial structure can differ between levels and that factor correlations between classes tend
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to be higher than within classes. Thus, the multilevel data structure of student ratings should
also be considered statistically.

In primary schools, Doll, Spies, LeClair, Kurien, and Foley (2010) examined the
factorial properties of their ClassMaps Survey with students from grades three to five.
However, confirmatory analyses were not used, and multilevel data structure was not
considered, which makes the results difficult to interpret (Marsh et al., 2012). The
dimensionality of primary school students’ ratings remains a largely unresolved issue.
Attempts to examine the factorial structure of student ratings in primary school appear
promising, but they must be extended by applying state of the art methodological approaches
(Allen & Fraser, 2007; Doll et al., 2010; see Research Question 1).

1.2.2 Teacher Popularity. Teacher popularity is generally believed to confound
student ratings of teaching quality. Aleamoni (1999) summarises the concerns typically
expressed by researchers: “Most student rating schemes are nothing more than a popularity
contest with the warm, friendly, humorous instructor emerging as the winner every time* (p.
154). In the present paper, we regard teacher popularity as the affectively coloured general
impression of the teacher. A simple operationalisation is the item “I like my teacher”. Wagner
(2008) found significant correlations between this item and measures of teaching quality
(within and between classes) in secondary school. In his study, teacher popularity was also
correlated with measures of achievement. It is reasonable that the affective relationship
between the teacher and students (teacher popularity) is especially relevant in the earlier
grades of primary school (e.g., Doll et al., 2010; La Rocque, 2008). However, teacher
popularity must be distinguished theoretically from the concept of teaching quality. Therefore,
researchers should determine whether teaching quality can predict student outcomes after the
effect of teacher popularity is controlled for. This is one of the main points of the present

study (see Research Questions 2 and 3).
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1.3 Connection of Student Ratings with Learning Outcomes and Subject-related Interest

According to our theoretical framework, teaching quality should not only foster
students’ achievement but also affect motivational processes (de Jong & Westerhof, 2001;
Rieser, Fauth, Decristan, Klieme, & Biittner, 2013). Aspects of intrinsic motivation in the
classroom have convincingly been described within the construct of subject-related interest
(Pintrich, 2003). Research on interest often defines the construct within the framework of self-
determination theory (Deci & Ryan, 2000; Krapp, 2007). Kunter et al. (2007) stated that
experiences of social relatedness, autonomy and competence are associated with higher
degrees of intrinsic motivation, engagement and subject-related interest. The following
section briefly summarises empirical effects of student ratings on learning outcomes and
interest.

Ratings of cognitive activation and similar constructs (e.g., task difficulty, see Fraser
& Fisher, 1982) have especially been found to predict student achievement (Dubberke et al.,
2007, grades nine to ten; Fraser & Fisher, 1982, grade seven). These effects are more
pronounced when considering classroom aggregated ratings and less pronounced for ratings
of younger students (Haertel et al., 1981). Cognitive activation also affects students’ interest
via feelings of competence within classes (Kunter, 2005) and between classes (Fraser &
Fisher, 1982).

Supportive climate in particular has been found to predict students’ motivation and
interest (Reeve, 2002; Ryan & Deci, 2000). Ryan and Grolnick (1986) and Allen and Fraser
(2007) confirmed effects of supportive climate on motivational variables in primary school
(grades four to six), although only in single-level analyses. The authors found no connection
between teacher support and achievement in science education.

Effects of student ratings of classroom management on learning outcomes were found

primarily between classes in secondary school (Haertel et al., 1981; Kunter & Baumert,
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2006). Kunter et al. (2007) show that certain aspects of perceived classroom management are
also related to the development of subject-related interest (only within classes).

Research on the predictive power of student ratings usually draws upon the ratings of
students aged 12 years or older (grades six or higher). Some studies consider students at the
end of primary school (grades four or higher). However, our current knowledge of the
predictive power of student ratings in the earlier primary school grades is limited (de Jong &

Westerhof, 2001; Fraser, 1998).

2. Research Questions and Hypotheses

We investigate the application of the three basic dimensions of teaching quality to
student ratings in primary school. The theoretical insights outlined above lead to the following
research questions:

(1) Can teaching quality in grade three be assessed according to a three-dimensional
structure of cognitive activation, supportive climate, and classroom management? We expect
that a latent factor model with three dimensions at each level (within and between classes)
will best fit the data (Hypothesis 1).

(2) What are the effects of student-rated teaching quality on the development of
subject-related interest after teacher popularity is controlled for? We expect supportive
climate and cognitive activation to predict the development of subject-related interest at both
the individual and classroom level. We expect classroom management also to have an effect
at the individual level. We expect that the association between student ratings of teaching
quality and subject-related interest will be significant over and above teacher popularity
(Hypothesis 2).

(3) What are the effects of student-rated teaching quality on student achievement after
teacher popularity is controlled for? We expect classroom management and cognitive

activation to predict student achievement. However, we expect these effects to be significant
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only at the classroom level. We expect that these effects will be significant over and above

teacher popularity (Hypothesis 3).

3. Methods

3.1 Sample

All analyses of Research Question 1 draw on data from a total of 1,556 German third
grade students in 89 classes. The average student age was 8.8 years (SD = 0.51). Analyses of
Research Questions 2 and 3 (prediction of outcomes) draw on data from a subsample of 1,070
third grade students in 54 classes. These students participated in an intervention study and
could be assessed in the longitudinal design described in section 3.2. The average student age
in the subsample was 8.8 years (SD = 0.50). In both samples, 49% of the students were
female. The target population of the study were public primary schools in a German state.
Teachers and headmasters were contacted via telephone and invited to attend informational
sessions. Participating schools were located in both urban (61% of classes) and rural areas.
Participation in the study was voluntary for both teachers and students. The average
participation rate for each classroom was 96%.
3.2 Design

The longitudinal study was part of a larger design evaluating different teaching
approaches in science education in German primary schools. Here, teachers conducted two
pre-designed teaching units on floating and sinking (each consisting of nine lessons of 45
minutes each). The teaching units were adapted from an empirically evaluated science
curriculum for teaching floating and sinking. The curriculum is modelled on the principles of
inquiry-based science education (Hardy, Jonen, Mdéller, & Stern, 2006). The first unit covered
the concept of density; the second unit focused on the concepts of buoyancy force and

displacement.
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Students were assessed two times before the units started, once between the units, and
once afterwards. Figure 1 shows the measurement design. Ratings of teaching quality from
measurement point A were used for multilevel factor analyses (Research Question 1), which
required a large sample size on the classroom level. Research Questions 2 and 3 (prediction of
outcomes) are addressed in the longitudinal design entailing all measurement points from A to
D (Figure 1). Ratings of teaching quality from measurement point C allowed insight
specifically into teaching quality in the units on floating and sinking. Students’ corresponding
knowledge and interest concerning these units were assessed at measurement point D.

3.3 Measures

3.3.1 Teaching Quality. We measured perceived teaching quality in science education
with a questionnaire that included 21 items on three subscales: supportive climate (nine
items), classroom management (five items), and cognitive activation (seven items; see
appendix for wording). Cognitive activation comprised exploration of prior knowledge,
exploration of students’ way of thinking, and challenging tasks. Supportive climate was
related to teachers’ warmth and friendliness, encouragement, and constructive feedback.
Classroom management was operationalised through a lack of disciplinary problems and
disruptions in the classroom. Items were adapted from Diel and Hohner (2008) and Rakoczy,
Buff, and Lipowsky (2005) and reworded for application in primary school classrooms. Pre-
versions of the items were tested in a pilot-study with 159 second and third graders (six
classes). Items that were not understandable at grades two and three were revised for a more
suitable wording. We avoided negative formulations, inverted items, and unfamiliar
expressions. All of the survey items were rated on a four-point scale ranging from 1 =
strongly disagree to 4 = strongly agree.

The longitudinal analyses of Research Questions 2 and 3 were carried out using

similar items assessing teaching quality. The only difference was that these items focused on
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specific lessons within the science topic of floating and sinking (e.g., “During the lessons on
floating and sinking nobody disrupted the lesson.”).

Intra-class correlations (ICC1) of these scales indicated a substantial amount of
variance between classes, ranging from 13% to 28% (Table 1). Regarding the multilevel data
structure, an aggregation of students’ ratings at the classroom level is only feasible when a
sufficient interrater agreement within classes can be assured. We computed ICC2-indices as
indicators for the accuracy of class-mean ratings (Liidtke et al., 2009). ICC2 scores were
sufficient (> .70), as was the internal consistency (Cronbach’s a; Table 1).

3.3.2 Outcome Measures and Covariates. Teacher popularity was measured using a
three-item-scale based on Wagner (2008; e.g., “I like my science teacher very much”;
Cronbach’s a = .92, ICC1 = .15, ICC2 = .74). To measure students' prior interest in science
education we used a four-item scale (e.g., “I put effort into science education class because it
was fun”; Cronbach’s a = .89, ICC1 = .20) based on Blumberg (2008). Post-interest was
measured with a similar scale that was formulated to focus on students’ interest on the
teaching unit (e.g., “I put effort into the topic of floating and sinking because it was fun”;
Cronbach’s a.= .91, ICC1 = .16).

We assessed students’ prior scientific literacy using an adapted version of the TIMSS-
test (Martin, Mullis, & Foy, 2008) that fitted the 1PL-Rasch Model (13 items, EAP/PV
reliability = .70). Cognitive abilities were assessed using the CFT 20-R (56 items, Cronbach’s
o =.72; WeiB}, 2006), a German version of the Culture Fair Intelligence Tests. Students’
knowledge of floating and sinking was assessed using standardised tests. The tests were
adapted from Hardy et al. (2006). The pre-test comprised 16 items (EAP/PV reliability = .52),
and the post-test comprised 13 items (EAP/PV reliability = .76). Items were scored
dichotomously or politomously, and both tests were scaled separately using the Partial Credit
Model each time. Student parameters were estimated using weighted likelihood estimates

(Warm, 1989).
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3.4 Procedure

Data were collected during classroom-wide assessments by trained staff using
standardised instructions. Students were instructed how to handle the test items. The items
were read aloud to the class to account for language and reading difficulties. After each item,
students were given time to respond.

3.5 Data Analyses

Multilevel analyses have been successfully applied to student ratings of classroom
environments (Liidtke et al., 2009). To examine the factorial structure of student ratings, we
conducted multilevel confirmatory factor analyses (MCFA). These models were estimated as
doubly-latent models according to the framework proposed by Marsh et al. (2009).

Concerning goodness of fit indices, common thump rules for cut-off criteria in single-
level analyses (RMSEA near .06, SRMR near .08; Hu & Bentler, 1999) remain a
controversial issue (Marsh, Hau, & Wen, 2004). Furthermore, there is only limited research
on the interpretation of global fit indices in multilevel models. We compared different models
using the Wald Chi-square test, the Akaike Information Criterion (AIC), and Bayes
Information Criterion (BIC), preferring models with lower values (Raftery, 1993).

We conducted multilevel regression analyses to examine the predictive power of
ratings of teaching quality on the development of subject-related interest and achievement.
We used group mean centering (Liidtke et al., 2009) for individual level (level 1) variables
that assessed learning environments (supportive climate, classroom management, cognitive
activation, and teacher popularity). This means that the within-class effect only represents
variance explained within classes. The between-class effect represents variance explained by
class-mean scores. Covariates of student achievement (cognitive abilities, science knowledge
and scientific literacy) and prior interest were introduced as grand-mean centered level 1
predictors representing variance within and between classes (Liidtke et al., 2009). Note that

all classroom level beta-weights are standardized in relation to variance between classes of the
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dependent variables. Regression analyses were estimated as doubly-manifest models
according to the framework proposed by Marsh et al. (2009), with single manifest indicators
for the scales and manifest aggregation of individual ratings at the classroom level.

The issue of missing values requires careful consideration (Enders, 2010). In our
study, the amount of missing data per scale was relatively small (average 8.2%, range 7.3% to
10.2%). There were no missing data at level 2 (class-aggregated ratings). Missing values were
generated when students did not attend school on the day the measurements were taken. There
was no indication of a systematic accumulation of missing data patterns across scales or
measurement points. A full information maximum likelihood algorithm (FIML; Arbuckle,
1996) could be used to deal with missing data when performing the factor analyses. For
multilevel regression analyses, cases with missing data on the manifest predictor variables
were not included in the analyses. All analyses were conducted in MPlus 7 (Muthén &

Muthén, 2012) using robust maximum likelihood estimation (MLR; Yuan & Bentler, 2000).

4. Results

4.1 Descriptive Results

The means and standard deviations of the teaching quality scale scores were
comparable (Table 2). Note that items focussing on science education were used to examine
the factorial structure (section 4.2) and that items focussing on the specific teaching unit were
used to predict student outcomes (section 4.3).
4.2 Factorial Structure (Research Question 1)

We specified a three-dimensional model of teaching quality with the indicator

variables of each factor outlined above. Items were assumed to load on the same factor at both
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levels (3/3-factor model). The global fit of this model was acceptable (Table 3).' Factor
loadings and inter-factor correlations between the latent variables of the 3/3-factor model
were all significant at both the within-class and between-class levels (Figure 2).

To investigate Research Question 1, we compared this model to a one-dimensional
model with all items loaded on one factor at the individual level and one factor at the
classroom level (1/1-factor model representing a global impression of teaching quality). The
global fit of this model was not acceptable (Table 3).

Multilevel models often have a simpler factorial structure at the class level compared
with the individual level (Wagner, 2008). Therefore, we conducted comparisons with one
additional model. Three factors were loaded on this model at level 1 and a single factor at
level 2 (3/1-factor model). This model met the cut-off criteria for some indices (RMSEA,
SRMR yitmin) but not for others (SRMRy.eween, Which specifically refers to a misfit at level 2;
see Table 3). The 1/1-factor model and the 3/1-factor model fit the data significantly worse
than the 3/3-factor model when assessed by comparative fit indices and the Wald Chi-Square
test (Table 3). All models were estimated with one free estimated correlation between
residuals of two items of cognitive activation (Figure 2). These residuals were expected to be
correlated from a theoretical perspective due to the common wording stem of these two items
(see Appendix).

4.3 Ratings of Teaching Quality Predicting Student QOutcomes (Research Questions 2
and 3)
We first computed the correlations between ratings of teaching quality in the teaching

units and teacher popularity to explore the relationships between the two constructs.

! The student reports of teacher popularity could also be separated from the three dimensions of teaching quality.
Like the three-factor model, the model with four factors had an adequate fit to the data (x*(490) = 1086.54, p <

.05, CFI = .94, TLI = .93, RMSEA = .03, SRMR y;min = .04, SRMRpetyeen = -11).
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Correlations were substantial within and between classes and tended to be higher between
classes (Table 4). Teacher popularity was controlled for in all subsequent regression models.

The following results answer Research Question 2: Do student ratings of teaching
quality predict the development of subject-related interest when teacher popularity is
controlled for?

We first tested the covariates of prior interest and teacher popularity in a model that
predicts subject-related interest (Table 5, Model 1). In the next models (Models 2—4), the
basic dimensions of teaching quality were included in a stepwise fashion to examine the
predictive power of each dimension (Lipowsky et al., 2009). Cognitive activation and
supportive climate were significant predictors at both levels, even when teacher popularity
was controlled for (Models 2 and 3). A significant effect of classroom management was
observed within classes but not between classes (Model 4).

In Model 5 (Table 5), each predictor is evaluated in terms of its unique contribution,
and shared variance components are not assigned to any single basic dimension. Therefore,
we examined the unique contribution of each basic dimension to the prediction of the
outcomes (Tabachnick & Fidell, 2007). In this model, cognitive activation had no significant
predictive power over and above supportive climate at the individual level. In contrast, at the
classroom level, supportive climate had no significant predictive power over and above
cognitive activation (Table 5). Remarkably, teacher popularity was a significant predictor of
the development of subject-related interest in every model at both levels (Models 1-5). This
finding indicates that teacher popularity has a predictive power beyond what can be explained
by teaching quality.

The following section investigates Research Question 3: Are student ratings of
teaching quality predictive of student achievement when teacher popularity is controlled for?
In these regression models (Table 6), we controlled for pre-test scores, prior science

competence, and general cognitive abilities in addition to teacher popularity because we
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assumed these variables to also be relevant to post-test scores (Model 1, Table 6). The
dimensions of teaching quality were added in a stepwise fashion in the following regression
models (Models 2—4). Only classroom management was a significant predictor of post-test
scores (Model 4). As expected, this effect was observed only at the classroom level. If the
specific contribution of each predictor is examined (controlling for each of the other basic
dimensions), classroom management remains significant at the classroom level (Model 5).
Teacher popularity was a significant predictor at the classroom level in the Models 1-3 and in

Model 5 (Table 6).

5. Discussion

This article presents assessments of the factorial validity and predictive power of
primary school students’ ratings of teaching quality. We methodologically investigated the
dimensional structure of these ratings and their partial independence from teacher popularity
as a potential confounder. Substantively, we were able to confirm classroom management to
be predictive of student learning, whereas supportive climate and cognitive activation are
predictive of students’ interest. Theoretically, our results provide evidence for the usefulness
of the three-dimensional framework of teaching quality in primary school. In the next sections
we discuss our results in detail, followed by a discussion of the general strengths, limitations,
and educational implications of the study.
5.1 Factorial Structure

Hypothesis 1 addressed the factorial structure of primary school students’ ratings of
teaching quality: supportive climate, classroom management, and cognitive activation. These
basic dimensions were previously identified in studies of secondary school students’ ratings
(Kunter et al., 2008) and video-based observations (Klieme et al., 2009; Pianta & Hamre,
2009). Our study extends this knowledge with evidence from primary schools. We succeeded

in identifying the three-dimensional structure along the basic dimensions in our younger
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student sample. Even third graders are able to distinguish certain aspects of teaching quality in
survey assessments. Using multilevel confirmatory factor analyses, we confirmed that the
distinction between the basic dimensions is not only valid at the students’ individual
perception (level 1); instead, whole classes also differ in their judgments regarding the basic
dimensions (level 2). To our knowledge, these techniques have not yet been applied to
primary school students’ ratings of instruction. Taking into account the two-level structure is
of special importance because teaching quality is conceptually a classroom level construct
that is individually perceived by students.

While the RMSEA and SRMR yihin 0f the 3/3 factor model meet Hu and Bentlers
(1999) criteria, the model fitted worse at level 2 as indicated by the SRMRperyween. However,
general cut-off criteria have been criticised to be inadequate for the investigation of
multifactor rating instruments with more than two or three items loading onto one factor.
Therefore, decisions should also be based on model comparisons rather than only on a priori
cut-off values (Marsh et al., 2004). Considering the interpretability of parameter estimates and
the fact that this model fit significantly better than the global factor models, we accepted the
3/3 factor model.

Level 2 factor correlations of this model were moderate compared with those reported
in Wagner et al. (2013) and similar to those of Kunter et al. (2008), who applied the three-
dimensional framework to student ratings in secondary school. Thus there might be some halo
bias in the ratings, but this does not overwhelm the dimensional structure. Taken together, our
findings provide evidence for the discriminant validity of primary school students’ ratings of
teaching quality (Greenwald, 1997).

5.2 Teacher Popularity, Subject-related Interest, and Achievement

Our study confirmed the empirical relationship between student ratings of teaching

quality and teacher popularity among primary school students. Referring to classroom level,

teachers with high teaching quality might be more popular as a result. At the individual level,
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we can assume that a student who feels more affiliated with his or her teacher will tend to
judge the teacher’s teaching quality in a more positive manner.

The covariate regression models confirmed that students were more interested in the
subject and learned more in classes that were instructed by popular teachers (level 2). Teacher
popularity was significantly related to both outcomes at the classroom level, even when
teaching quality was considered in the analyses. Additionally, students who liked their teacher
more (compared with their classmates) were more likely to become interested in a certain
teaching unit (level 1) which might be explained through more positive student-teacher-
relationships (Pianta et al., 1997). Therefore, teacher popularity should be considered when
student ratings of teaching quality are examined.

As proposed in Hypothesis 2, a student who feels more supported and more
cognitively activated tends to be more interested in the teaching units (level 1). This also
holds true for class aggregated ratings, indicating that students tend to be more interested if
they are instructed by teachers who are generally regarded as more supportive and cognitively
activating (level 2). Supportive climate is theoretically the most obvious dimension to support
student motivation and interest (Klieme et al., 2009; Ryan & Deci, 2000). The empirical
results of Ryan and Grolnick (1986) support this assumption in cross-sectional, single-level
analyses in grades 4 to 6. Our findings confirm and extend the results of earlier studies: We
found a connection between supportive climate and students’ interest in longitudinal multi-
level analyses in grade three. Traditionally, research on cognitive activation has focused on
students’ learning and conceptual understanding (Baumert et al., 2010; Lipowsky et al.,
2009). It is assumed theoretically that cognitively activating classroom activities lead to more
cognitive engagement of students, which should in turn lead to a deeper understanding of
learning content (Lipowsky et al., 2009). However, cognitive activation was also found to
predict student interest and motivation (Kunter, 2005). This link is seen as a second

consequence of high cognitive engagement and partly mediated by feelings of competence
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and autonomy. In our study, we confirmed the effect of cognitive activation on the
development of interest within and between classes (Hypothesis 2). However, we could not
confirm its effect on achievement between classes (Hypothesis 3). Previous studies that
measured cognitive activation predominantly drew upon data of students from grade five or
higher (e.g., Fraser & Fisher, 1982). Possibly, the link between cognitive engagement and
learning is not that pronounced in the early grades of primary school (third graders in our
study) whereas the other link (between engagement and interest) is already established.
Another explanation could be our choice of outcome measures. Our tests focused on
knowledge and conceptual understanding of a specific teaching unit (short term effects),
whereas other studies have focused on one-year effects on broader constructs, such as
mathematics literacy (Baumert et al., 2010; Dubberke et al., 2008) or the understanding of the
nature of science (Fraser & Fisher, 1982). Apparently, further research on the construct of
cognitive activation in different contexts is needed to prove these assumptions.

The regression model that considers the three basic dimensions of teaching quality
simultaneously revealed that to a large extend the shared variance of cognitive activation and
supportive climate was predictive for the development of students’ interest rather than the
specific predictive value of each dimension. Substantively, we suggest that the impact of
teaching quality on student interest can mostly be attributed to features that cognitive
activation and supportive climate have in common.

As expected, an effect of classroom management on the development of interest could
only be confirmed at the individual level (Hypothesis 2). Kunter et al. (2007) assumed that it
is the specific individual experience of teachers’ classroom management strategies (level 1)
that can be connected to students’ feelings of competence and autonomy, which in turn
supports students’ subject-related interest. These assumptions underline individual effects and
the lack of a classroom level effect. In contrast, the effect of classroom management on

student learning (Hypothesis 3) was limited to the classroom level, which is also in line with
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our expectations. More organised and less disrupted lessons provide more time on task (de
Jong & Westerhof, 2001). Thus, students have better opportunities to engage with learning
content. This mechanism is relevant on the classroom level: student achievement is promoted
when the entire class spends more time on a task and is not dependent on the individual
perception of classroom management. From a methodological point of view, these findings
further emphasise the need to distinguish between different levels (within and between
classes) when student surveys are analysed (Marsh et al., 2012).

5.3 Further Limitations, Strengths, and Educational Implications

In the longitudinal part of this study, we used student ratings that focused on specific
teaching units to predict corresponding outcome measures: students’ knowledge and interest
concerning these units. Additionally, our lessons were standardised with regard to sequence
and materials. This makes it easier to attribute effects to teaching quality rather than other
influences which is an important strength of our study. However, this strength must be
considered along with two further limitations of the study. First, we could only determine
short-term effects. Further research should confirm our findings over longer-term studies.
Second, the complex design of the longitudinal part of the study brought with it constraints
regarding sample size. A larger sample would have been necessary to apply structural
equation modelling to the longitudinal data, which is also desirable for future research.

The educational implications of our findings are relevant to research and have bearing
on practical and policy issues. In educational research, most studies concerned with learning
and instruction seek for valid indicators of teaching quality. This study provides evidence that
the individual value of student ratings depends on the expected outcome, the aspect of
teaching measured, and the level of analysis. For example, predictive validity regarding
student achievement can only be assumed for aggregated ratings of classroom management.
In educational practice, there is growing interest among teachers in using surveys to collect

feedback from their students. Teachers are increasingly using this evidence-based method to
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promote their professional development. Many self-developed questionnaires are available for
this purpose, but their psychometric properties often remain unproven or unreported. Finally,
a discussion of the usefulness of student ratings is highly relevant in the current educational
policy context because student data are increasingly used to monitor teaching practices (Gates
Foundation, 2012). Based on our results, basing judgements or high-stakes decisions about
individual teachers on the ratings of third grade students is not warranted. However, student
ratings can be valuable to describe the teaching quality of groups of teachers.

Taken together, our study demonstrates the usefulness of student ratings, even in
primary school. Our three-dimensional approach provides evidence for the impact of specific

dimensions of teaching quality on specific educational outcomes.
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Appendix
Items on teaching quality
Classroom management
In our science class...
none of the students disturb the lesson
students are quiet when the teacher speaks
everybody listens and students are quiet
nobody interrupts with talking

everybody follows the teacher

Cognitive activation

In our science class...

we are working on tasks that I have to think about very thoroughly
Our science teacher...

asks me what I have understood and what I haven't

asks questions that I have to think about very thoroughly

gives us tasks that seem to be difficult at a first glance

asks what we know about a new topic

gives us tasks I like to think about

wants me to be able to explain my answers

Supportive climate

Our science teacher. ..

is nice to me even when I make a mistake
cares about me

encourages me when I find a task difficult

27
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tells me how to do better when I make a mistake

likes me

tells me what I'm already good at and what I still have to learn
is friendly to me

compliments me when I did something good

believes that I can solve difficult tasks
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Table 1

Reliability of subscales of teaching quality focusing on science education and lessons on

floating and sinking
Focus on science education Focus on specific unit
(measures at point A) (measures at point C)
Dimension Cronbach’s a ICC1 ICC2 Cronbach’s a ICC1 ICC2
Supportive climate 73 28 .87 .88 d6 78
Classroom management .82 25 .85 .87 25 .86

Cognitive activation .82 17 7 78 13 73
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Table 2
Descriptive results of subscales on teaching quality focusing on science education (N =

1,556) and on specific teaching unit (N = 1,070)

Focus on science education Focus on specific unit

(measures at point A) (measures at point C)
Dimension M SD M SD
Supportive climate 3.50 0.50 3.30 0.67
Classroom management 2.74 0.73 2.56 0.85
Cognitive activation 3.27 0.55 3.19 0.66

Note. Items were rated on a four-point scale ranging from 1 = strongly disagree to 4 =
strongly agree
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Table 3

Fit indices of multilevel confirmatory factor analyses

Index 3/3-factor model  1/1-factor model  3/1-factor model
x> (df) 869.78 (370) 2,795.63 (416) 1,061.41 (373)
P <.001 <.001 <.001

CFI .92 .63 .90

TLI 91 .59 .88

RMSEA .03 .06 .03

SRMR (within) .04 .09 .04

SRMR (between) A1 .20 21

AIC 73,047 74,992 73,202

BIC 73,651 75,564 73,791

Comparison with the
3/3 factor model

x> =20,417 (df = 6)
p <.001

x> =6,922 (df=3)
p <.001
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Table 4

Correlations between dimensions of teaching quality and teacher popularity

Dimension Teacher popularity

Within classes Between classes
Supportive climate A45% .62%
Classroom management 21%* 42%
Cognitive activation 36* 40%*

Note. *p <.05; one-tailed test
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Table 5
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Multilevel regression analyses. Dependent variable: students’ subject-related interest.

Dimensions of teaching quality focusing on the lessons on floating and sinking

Predictor Model 1 Model2  Model3  Model4  Model 5
Individual-level
Prior interest .16 (0.05)* .14 (0.05)* .14 (0.05)* .15(0.05)* .12 (0.05)*
Teacher popularity 18 (0.03)* .12 (0.04)* .12 (0.04)* .19 (0.04)* .11 (0.04)*
Cognitive activation - .18 (0.04)* - - .08 (0.06)
Supportive climate - - .19 (0.05)* - .14 (0.07)*
Classroom management - - - 11 (0.04)* .04 (0.04)
Classroom-level
Teacher popularity S58(0.12)* .43 (0.13)* .36 (0.15)* .54 (0.13)* .40 (0.15)*
Cognitive activation - 41 (0.12)* - - 38 (0.23)*
Supportive climate - - 40 (0.13)* - .02 (0.26)
Classroom Management - - - .15(0.16) .10 (0.16)
R? (within) .07 .10 .10 .09 11
R? (between) 33 49 47 38 52

Note: standardised regression weights; standard errors are in parentheses.

*p <. 05; one-tailed test.
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Table 6
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Multilevel regression analyses. Dependent variable: students’ post-test scores knowledge on

floating and sinking. Dimensions of teaching quality focusing on the lessons on floating and

sinking

Predictor Model 1 Model 2 Model 3 Model 4 Model 5

Individual-level
Pre-test 21(0.03)* .21 (0.03)* .21 (0.03)* .21(0.03)* .21 (0.03)*
Scientific literacy 27 (0.03)* .28 (0.03)* .28 (0.03)* .29 (0.03)* .28 (0.03)*
Cognitive abilities 21(0.03)* .23 (0.03)* .23 (0.03)* .22 (0.03)* .22 (0.03)*
Teacher popularity .03 (0.03) .03(0.03) .02(0.03) .03(0.03) .03(0.03)
Cognitive activation - -.02 (0.03) - - -.05(0.04)
Supportive climate - - .02 (0.03) - .06 (0.04)
Classroom management - - - -.01 (0.03) -.02(0.04)

Classroom-level
Teacher popularity 31(0.11)* .39(0.10)* .43 (0.14)* .17(0.13) .30 (0.15)*
Cognitive activation - -.15(0.14) - - -.11 (0.23)
Supportive climate - - -.16 (0.18) - -.15(0.30)
Classroom management - - - 37 (0.13)* .41 (0.15)*

R? (within) 27 28 27 28 27

R? (between) .10 13 A2 22 27

Note: standardised regression weights; standard errors are in parentheses.

*p <.05; one-tailed test.
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Teaching units on floating and sinking
Unit 1 Unit 2

I I

| >
I I I I

Measurement point A: Measurement point B: Measurement point C: Measurement point D:
Teaching quality Pre-test knowledge of Teaching quality focusing Post-test knowledge of
Prior subject-related floating and sinking on lessons on floating floating and sinking
interest Teacher popularity and sinking Subject-related interest

Cognitive abilities
Science competence

Figure 1. Design of the study, points of measurement, and constructs assessed.
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Figure 2. 3/3-factor model of student ratings of teaching quality.



