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Abstract

Student ratings can be an effective method to obtain measures of instructional quality although the
usage of student ratings involves methodical challenges, raising the need for an adequate psychomet-
ric approach. Classroom management skills are an important aspect of instructional quality and a key
competence of a teacher. In the present paper a two-level confirmatory factor analysis based on a
shared cluster construct model according to Stapleton, Yang and Hancock (2016) is utilized with
respect to the measurement of classroom management skills by student ratings. The approach is ap-
plied for the investigation of the dimensional structure of classroom management skills, assessed by
means of a newly developed questionnaire. The results of the analysis support a three-dimensional
structure with reliable measures of reactive, proactive, and preventive components of the construct
of interest. These results are discussed in terms of implications for the assessment of classroom man-
agement skills using student ratings.
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Aspects of instructional quality are intensively studied by researchers in different strands
of educational research (e.g. Muijs, & Reynolds, 2011; Nilsen & Gustafsson, 2016; Seidel,
& Shavelson, 2007). Student (self-report) ratings are a frequently used source of infor-
mation to determine and quantify the effects of instructional quality measures on learning
(e.g., Seidel, & Shavelson, 2007). Student ratings facilitate comparisons across teachers
over a potentially long time period and provide condensed information from a substantial
number of informants with long-lasting experience within the class (Wagner, Gollner,
Helmke, Trautwein, & Liidtke, 2013). Compared to expert ratings of video-based obser-
vations of teaching sessions, which are often considered as gold standard of instructional
research, student ratings are easily and immediately obtained in a survey study (Liidtke,
Trautwein, Kunter, & Baumert, 2006). In contrast to the assessment of some other com-
ponents of instructional quality, student ratings for the assessment of classroom manage-
ment (e.g., Dollase, 2012; Kounin, 2006), as one of the most important aspects of instruc-
tional quality and part of several instructional quality models (e.g., Brophy, 2000; Helmke,
2009; Klieme, Pauli, & Reusser, 2009), were also found to be generalizable across classes
and school subjects (Wagner et al., 2013), useful in terms of predicting student achieve-
ment (Fauth et al., 2014; Kunter et al., 2008; Wagner et al., 2016), quite consistent over
time, and in moderate to high agreement with teacher ratings (Wagner et al., 2016). How-
ever, the assessment of classroom management skills, which refer to a heterogeneous set
of actions of a teacher to maximize the learning time available for content-related activities
without disruption (Brophy, 2000; Seidel & Shavelson, 2007), by means of student ratings
is challenging from a statistical point of view. Student ratings are not only prone to meas-
urement error. The ratings are also assessed on the individual student level (within-level)
but analyzed on the cluster or classroom level (between-level), which underscores the need
for a multilevel measurement model (e.g., Fauth et al., 2014; Wagner et al., 2013; 2016).
Additionally, the assessment of classroom management often assumes a unitary construct,
which ignores the variability of preventive, proactive, and reactive actions and strategies
of a teacher to handle order problems in the classroom. The assessment of different class-
room management skills requires multidimensional measurement models (e.g., Brown,
2006; Reckase, 2009) to provide subtest scores of different components or factors of the
construct of interest. The two-level confirmatory factor analysis (TL-CFA), which is just
recently available in the lavaan package (Rosseel, 2012) for the R software (R Core Team,
2017), offers a valuable statistical approach to estimate profiles of classroom management
skills from multidimensional student ratings. In the present paper the TL-CFA based on a
shared cluster construct approach (Stapleton et al., 2016) is applied to investigate whether
reactive, proactive, and preventive behavioral patterns of teachers’ classroom management
skills in physics education (as an important aspect of instructional quality) can be psycho-
metrically distinguished based on student ratings.

This paper is organized as follows. First, two different approaches to conceptualize cluster-
level constructs assessed by student ratings are differentiated, corresponding measurement
models are described, and reasons for the application of the shared cluster construct model
to student ratings on instructional quality measures and classroom management are expli-
cated. Second, application of the model is further characterized in terms of prerequisites
of data clustering, model fit, and reliability estimation. Third, measurement of three com-
ponents of classroom management skills is described as field of application. Fourth, the
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research questions related to investigating the dimensional structure of student ratings on
classroom management skills in physics education are given. Fifth, results from the statis-
tical analysis, supporting a multidimensional structure, are provided. Sixth and conclud-
ing, these results are discussed concerning consequences for the assessment of classroom
management skills using student ratings.

Two-level confirmatory factor analysis of student ratings

A common way to inspect multidimensionality of student ratings and to account for the
clustered data structure (students nested in classrooms) is given by a TL-CFA framework.
There are at least two different ways to conceptualize cluster-level constructs in a TL-
CFA, either referred to as reflective and formative constructs (Lidtke, Marsh, Robitzsch,
& Trautwein, 2011), contextual and climate constructs (Marsh et al., 2012) or as shared
and configural constructs (Stapleton et al., 2016), which is also the notation followed here.

Configural constructs include cluster aggregates of individual constructs. They incorporate
the average of the individual configural construct at the cluster level as an indicator of the
composition of that construct in the classroom. Following an example given in Marsh et
al. (2012) for the application of this approach, big-fish-little-pond describes the effect that
both individual student achievement (positively) and the classroom-average achievement
(negatively) affect the academic self-concept of students. Due to individual differences
with respect to personal attitudes, a strong agreement between the ratings of different stu-
dents is not necessarily expected (Marsh et al., 2012; Stapleton et al., 2016). Configural
constructs are represented in a two-level factor model, which involves simultaneous esti-
mation of two factor analyses: one that accounts for the structure of items on individual
level, and one that accounts for the structure of items on classroom level (Wagner et al.,
2013).

Shared cluster constructs, on the other hand, represent a cluster characteristic at the cluster
level assessed by means of individual level ratings. This refers especially to teacher char-
acteristics rated by their students, for example classroom management skills of the teacher.
Consequently, the shared construct approach assumes that there is a certain level of agree-
ment across the student ratings, given that these ratings refer to the same teacher (e.g.,
Marsh et al., 2012; Stapleton et al., 2016). Although shared cluster constructs may also be
represented in the two-level factor model, the shared cluster construct model (Figure 1,
right-hand side) is an alternative specification where the construct of interest — although
being assessed on the individual level — is specified only at the cluster level. Following the
notation in Stapleton et al. (2016), assume that y is a L X 1 vector of ratings on L items of
an instructional quality questionnaire. This rating is decomposed into a within- and a be-
tween-clusters component by

Yy=MNw+ns. (1
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where 1 is a corresponding vector of cluster mean-centered deviations and 1 is a cor-
responding vector of cluster means. In the measurement part of the model, np is related to
the cluster-level latent variable or factor &5 by

Np = Agép + 5. 2

where Ag is a vector of the cluster-level factor loadings, and €5 is a vector of pertinent
error terms on cluster level. The shared cluster construct model is identified when a con-
straint is set on the between-level, for example by fixing the first item factor loading or the
factor variance to one. This model part can be extended to a multidimensional case with a
vector & of K factors representing subtest measures of the construct of interest. No meas-
urement model is specified on the individual level; the model includes covariance esti-
mates between the individual student ratings. The two-level specification offers correctly
computed model parameters, standard errors, and model fit indices (e.g., Hox, 2010;
Raudenbush & Bryk, 2002), contrary to a single-level model specification. Figure 1 shows
both the two-level factor model on the left-hand side, which includes the corresponding
measurement model on the individual level (indicated by subscript ¥ instead of B), and
the shared cluster construct model on the right-hand side, which includes covariance esti-
mates between item i and j, 0j;, on the individual level.

Two-level Factor Model Shared Cluster Construct Model

ot
&

Figure 1:
Schematic illustration of a two-level factor model and a shared cluster construct model
(adapted from Stapleton et al., 2016; error terms not shown for simplicity)
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Both the two-level factor model and the shared cluster construct can be estimated by means
of a maximum likelihood procedure (default estimator in the lavaan package). Maximum
likelihood estimation with robust standard errors and a Satorra-Bentler scaled test statistic
or with robust (Huber-White) standard errors and a scaled test statistic (asymptotically
equal to the Yuan-Bentler test statistic) can be used in case of non-continuous response
data (Rosseel, n.d.).

Degree of clustering, fit of the measurement model and reliability estimation

Although the two-level factor model and the shared cluster construct model can be com-
pared empirically by means of information criteria, Stapleton et al. (2016, p. 494) argued
that a ”’[...]strong theoretical rationale should be provided if the model also includes any
construct modeled at the within-cluster level[...]”. When the items were originally devel-
oped with the intention to solely assess skill sets or competences of teachers, this strong
theoretical rationale is not always derived, while the shared cluster construct model is a
straightforward statistical model to investigate the structure of classroom management
skills of teachers assessed by means of student ratings.

To tests the adequacy of test data for the shared cluster construct model, Stapleton et al.
(2016) suggested the following procedure:

1. Researchers provide the intraclass correlation coefficients ICC(1) and ICC(2) for
each manifest variable.

2. Researchers provide evidence for the proposed measurement model (i.e. the re-
lation between manifest and latent variables) by means of model fit statistics.

3. Researchers provide between-cluster composite reliability estimates of the
measures.

The usage of intraclass correlation coefficients is well-established in multilevel research
as a sufficient level of variability on both levels is a precondition for the application of
multilevel models. The intraclass correlation ICC(1) (Shrout & Fleiss, 1979) refers to the
degree of clustering of (manifest) variables and the agreement across the student ratings
from the same classrooms, respectively. It is given by

2

ICC(1) = ——ne
D ®
B w

with o, referring to the variability of the cluster level component and o, referring to the
variability of the individual level component. Values of ICC(1) > .05 are considered to be
non-trivial (Geldhof, Preacher, & Zyphur, 2014), indicating suitability of a multilevel
modeling approach. This coefficient is implemented in several software packages. The
second coefficient ICC(2) (Raudenbush & Bryk, 2002) is considered as a measure of reli-
ability of cluster components. It is given by
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with o7 . and o} = as defined before and n. as the average cluster size. The coefficient
ICC(2) can be utilized to determine the relevant number of single measures for reaching a
given reliability level (Raudenbush & Bryk, 2002). Stapleton et al. (2016) argued that val-
ues of ICC(2) >.50 indicate marginal degrees of reliability, values of ICC(2) >.70 indicate
acceptable degrees of reliability of the shared cluster construct.

Addressing the second criteria of providing evidence for the adequacy of the measurement
model includes computation of absolute fit indices like CFI, TLI, RMSEA, and SMRM
and referring to conventional cutoffs concerning these criteria (e.g., RMSEA = .06,
SRMR = .08; Hu & Bentler, 1999) to evaluate the model fit. However, there is currently
no general standard for absolute fit indices in TL-CFA, and in a recent study by Hsu,
Kwok, Lin, and Acosta (2015) misspecifications on the cluster-level remained undetected
by most common fit indices for structural equation models, except for the SRMR index
computed only based on the cluster level (between-level SRMR, SRMRg). Additionally,
relative fit indices like the information criteria AIC, BIC, and the sample-size adjusted
BIC (BIC.q) can be used to compare two or more competing models.

While most applied research in social sciences relies on Cronbach’s Alpha as reliability
estimate, there is growing consensus that this coefficient is useful only under special con-
ditions (in summary: Cho, 2016). Cho (2016) has given a summary of several composite
reliability measures, which serve as an alternative to Cronbach’s Alpha. He has also pro-
vided a Microsoft Excel Spreadsheet to compute the coefficients. The composite reliability
measure for a CFA (correlated factors model in terms of Cho, 2016) is given by

_ CLia)? e
CLiA)? o+ T, 0, + 2%,6;

w

®)

where £ is the number of items in a factor, ¢ refers to the factor variance, 6;; refers to the
residual variance (measurement error) of item 7, and 6;; refers to the covariance of meas-
urement errors from items i and j. Note that w is commonly estimated when ¢ is con-
strained to 1 to fix the scale. In case of the shared cluster construct model, Stapleton et al.
(2016) argued to compute a between-level composite reliability measure based on the clus-
ter-level factor loadings, the cluster-level factor variance, and the residual variances.
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Application to the assessment of classroom management skills

Classroom management is an important teacher competence included in several instruc-
tional quality models (e.g., Brophy, 2000; Helmke, 2009; Klieme, Pauli, & Reusser, 2009)
and often assessed by means of student ratings. Although no single definition of classroom
management has been established, a general awareness of all student activities in the class-
room, the organization of learning time and materials, the system of rules and rituals es-
tablished, and the disciplinary actions and strategies applied by a teacher to handle order
problems are among the skills commonly attributed to classroom management (e.g.,
Dollase, 2012; Kounin, 2006). The importance of teachers’ classroom management skills
for their students’ academic achievement originates from a higher amount of learning time
available for content-related activities without disruptions (Brophy, 2000; Seidel &
Shavelson, 2007). Classroom management is based on the teachers’ knowledge about the
effectiveness of instructional activities, on the teachers’ pedagogical and personal atti-
tudes, and it also requires intensive verbal or non-verbal communication with their stu-
dents (e.g., Doyle, 2011; Kounin, 2006).

A common way to distinguish different classroom management skills in preparation of
classroom management profiles is given by a classification in reactive, preventive, and
proactive components of classroom management (Borich, 2007; Fricke, van Ackeren,
Kauertz, & Fischer, 2012; Helmke, 2009). Reactive components of classroom manage-
ment refer to the general extent and the adequacy of teacher reactions to acoustic disrup-
tions of the instruction program (e.g., screaming of the students or illicit chatting), motor
disruptions (e.g., playing with pens or pencils, eating, chewing gum), or active and passive
refusal (e.g., staring out of the window or reading something, which is not relevant for the
current classroom activities). More precisely, the term discipline refers either to the degree
of disruptions in the classroom or to the teachers’ response to these disruptions and their
effectiveness to stop misbehavior by the students (Kounin, 2006). These disciplinary re-
sponses of a teacher need to be appropriate concerning the type and degree of disruption
and correct concerning the addressee (Gold, Forster, & Holodynski, 2013).

Proactive components of classroom management describe the teachers’ set of classroom
rules and rituals as well as the transparency of consequences for breaking the rules. Rules
refer to expectations and standards of behavior in school and, especially, during instruction
(Carter & Doyle, 2006; Emmer, Evertson, & Worsham, 2002; Keller, 2010) such as rules
in terms of communication and social interactions, student duties, student needs or subject-
specific agreements (e.g., rules for safe experimentation in science classes) (Emmer et al.,
2002). Oftentimes, rules are regulated in routines or procedures, which refer to rituals (in
periodical rhythms) that are provided for starting the lesson on time, giving students the
chance to be prepared, or asking for silence in order to regulate the noise level (Carter &
Doyle, 2011; Fricke, 2017; Muijs & Reynolds, 2011).

Finally, preventive components of classroom management refer to teacher actions antici-
pating and preventing disruptions before they compromise the lesson (Borich, 2006). This
requires a teacher’s general awareness of student activities during the course of the lesson
and his or her methods to organize these activities in advance. Key components of preven-
tive classroom management are giving transparency to the students concerning content and
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methods of instruction, an adequate preparation of learning materials, a constant focus on
the complete class, and the realization of a balanced activity level of the students between
idleness due to lack of tasks or confusion due to cognitive overload (Borich, 2006; Keller,
2010; Kounin, 2006).

These three components of classroom management skills may be operationalized in three
subtests of student ratings termed as ‘discipline’, ‘rules and rituals’, and ‘prevention of
disruption’ (Fricke et al., 2012). On a theoretical basis, the latter two components ‘rules
and rituals’ and ‘prevention of disruption’ are more closely related, indicating an active,
anticipatory, and planned behavior by the teacher (Fricke et al., 2012). However, it is un-
known whether this three-dimensional structure of classroom management skills can be
supported by empirical evidence when being assessed by means of student ratings.

Aim of this study and research questions

The investigation of the dimensional structure of student responses on classroom manage-
ment skills is useful to provide educational researchers with differentiated profiles of
measures of classroom management skills for studying the effects of these variables in
instructional quality models. Thus, the primary aim of the present study was to investigate
whether the aforementioned components of classroom management skills can be measured
with student ratings with a focus on physics education in a reliable manner. More precisely
and referring the three steps of the procedure by Stapleton et al. (2016), three research
questions addressed the degree of clustering, the fit of the measurement model, and the
estimation of reliability measures:

1. Do student ratings on classroom management skills involve (a) a sufficient level
of variability on both levels (ICC(1) > .05; Geldhof et al., 2014) and (b) a suffi-
cient level of agreement among the student ratings from the same classroom
(ICC(2) > .50; Stapleton et al. 2016)?

2. Is a three-dimensional profile of classroom management skills with the factors
‘discipline’, ‘rules and rituals’, and ‘prevention of disruption’ (operationalizing
reactive, preventive and proactive components of classroom management; Fricke
et al., 2012) empirically supported by means of model fit measures against (a) a
one-dimensional model and (b) a two-dimensional model where items originally
developed for the ‘rule and rituals’ and the ‘prevention of disruption’ subtests
are collapsed to one factor, indicating the anticipatory, planning, and structuring
nature of the behavioral patterns operationalized by the items from these sub-
tests?

3. Do measures of classroom management skills obtained from the most appropri-
ate measurement model offer a sufficient level of reliability (w > .70; e.g., Nun-
naly, 1978)?
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Method

Participants

A data set of N = 2680 students (53.28 % females) from 114 classes sampled out of ele-
mentary schools (n = 1326) and two tracks of secondary schools (lower secondary school,
“Hauptschule”, and higher secondary school, “Gymnasium”; n = 1354) was analyzed.
Their mean age was M = 11.18 years (SD = 1.15). The 114 teachers (60 % females, 37 %
males, 3 % nonresponses) of these classes held a mean teaching experience of M = 15.70
years (SD = 12.65). The data set was originally collected by the second author in the con-
text of a larger educational research project (Fricke, 2017).

Instrument

A new classroom management questionnaire (“Students Perceptions on Classroom Man-
agement”; SPCM) was comprised of seventeen items to assess classroom management
skills in physics education. The items were developed according to the framework of re-
active (6 items), proactive (5 items), and preventive (6 items) components of classroom
management (c.f. Fricke, 2017). The verbal stimuli were phrased in a way that they con-
sider physics related instruction in science lessons in German elementary schools and
physics lessons in the German secondary school tracks Hauptschule and Gymnasium. A
sample item for the ‘discipline’ subtest is “Students are permanently messing about in our
physics lessons.” (item D02; coding inverted), a sample item for the ‘rules and rituals’
subtest is “Classroom rules in physics lessons are well-known to all students.” (item R04a),
and a sample item from the ‘prevention of disruption’ subtest is “Our teacher immediately
notices students who mess about.” (item P06) (translations from the original German ver-
sion in Kauertz et al., 2011). The response format was a four-point likert scale ranging
from 1 = “T agree” to 4 = “I disagree”.

Statistical approach to data analysis

To investigate the assumed three-dimensional structure of the student ratings on the SPCM
questionnaire items by means of a shared cluster construct model, the procedure suggested
by Stapleton et al. (2016) with three steps of analyses was applied to the data. With regard
to the first research question, ICC(1) and ICC(2) were computed in the first step of analysis
for each item of the questionnaire to determine the level of agreement across student rat-
ings from the same classrooms.

With regard to the second research question, an investigation of the dimensional data struc-
ture was carried out in the second step of analysis by comparing a unidimensional model
(Model 1), a two-dimensional model with items from the ‘discipline’ subtest loading on
one factor and items from the ‘rules and rituals’ subtest and the ‘prevention of disruption’
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subtest loading on the second factor (Model 2), and a three-dimensional model where items
from the “discipline’ subtest, the ‘rules and rituals’ subtest, and the ‘prevention of disrup-
tion’ subtest each load on one factor (Model 3). Note again that each of the three models
includes (unconstrained) covariance estimates between all student ratings on the individual
level and that the measurement model was specified only on the cluster level. To determine
the most parsimonious measurement model, comparisons of the fit were carried out ac-
cording to absolute fit statistics and relative fit statistics as described before. Each of the
models were estimated by means of a maximum likelihood procedure in a currently unre-
leased version of lavaan (Rosseel, 2012; see also Huang, 2017, for an alternative estima-
tion procedure in lavaan) incorporating the TL-CFA as part of a multilevel structural equa-
tion modeling framework for the R software of statistical computing (R Core Team, 2017).

Finally and with regard to the third research question, composite reliabilities for the cor-
related factors model as defined in Equation 5 were computed in the third step of analysis
based on the between-level estimates by the Excel spreadsheet provided by Cho (2016).

Results

Descriptive statistics of the seventeen items from the SPCM questionnaire are given in
Table 1. The student ratings from the rules and rituals scale and the prevention of disrup-
tion scale display higher mean scores ranging from 2.81 to 3.36 on the four-point scale
compared to the ratings from the discipline scale, which, in fact, have all obtained inverted
codings and ranged between 2.49 and 2.66. All items show a substantial level of variation
in the student ratings with standard deviations of SD > .90.

Results concerning the first research question. The investigation of the dimensional
structure of student ratings on classroom management skills included the three steps of
analyses by Stapleton et al. (2016), beginning with the computation of ICC(1) and ICC(2).
The results from the computation of these statistics are also given in Table 1. All items
from the questionnaire reached values of the ICC(1) coefficient of at least about .15 and
values of the ICC(2) coefficient above .80. Thus, these results demonstrate that a reason-
able large and reliable variance proportion is due to shared perceptions of the students,
which is a prerequisite for measurement of profiles of teachers’ classroom management
skills by means of student ratings. The results also satisfy common standards for ICC(1)
and ICC(2) for the application of multilevel models (Klein et al., 2000).
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Table 1:
Descriptive Statistics Including ICC(1) and ICC(2) of Seventeen Items from the SPCM Ques-
tionnaire
Subtest  Item M SD  nmiss ICC(1) ICC(2)
D D02 2.64 090 161 0.19 0.85

D04 254 096 161 0.25 0.89
D07 249 1.04 166 0.20 0.86
D08 258 095 165 0.22 0.87
D09 249 1.00 162 0.19 0.85

D11 2.66 1.05 159 0.20 0.86
R RO2 332 099 162 0.21 0.86
R04a 324 095 163 0.19 0.84
R10 336 098 162 0.15 0.80
R11 2.84 131 162 045 0.95
R14 328 099 158 0.21 0.87
P P05 3.05 097 160 0.15 0.81
P06 323 091 160 0.19 0.85
P09 2.81 097 162 0.21 0.86
P10 2.86 1.06 162 0.15 0.81
Plla 316 093 161 0.21 0.86
P13 298 1.03 161 0.21 0.86

Note. nmis = number of missings. D = ‘discipline’ subtest; R = ‘rules and rituals’ subtest; P = ‘prevention of
disruption”’ subtest.

Results concerning the second research question. Results from the second step of anal-
yses are shown in Table 2. Results from the CFI, the TLI, and, especially, from the SRMRp
index (SRMRjg = 0.257), as a sensitive index for cluster level misspecification, indicate
that Model 1, the unidimensional model, does not adequately represent the dimensional
structure of the data. Both of Model 2 and Model 3 display acceptable fit according to
common cutoff values for absolute fit statistics. In terms of relative fit statistics, the -
test for model comparison and each of the three information criteria AIC, BIC and BIC,g;
favor Model 3 compared to Model 2. In summary, although no model reaches a preferable
SRMRg fit of less than .08 (Hu & Bentler, 1999), Model 3 incorporating a ‘discipline’
factor, a ‘rules and rituals’ factor, and a ‘prevention of disruption’ factor displays the best
fit considering all available statistics. Thus, Model 3 has been selected as measurement
model. The cluster level standardized factor loadings and factor correlations in model 3
are given in Figure 2.
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Table 2:
Results on Model Comparison Between Three Shared Construct TL-CFA Models for Student
Ratings from the SPCM Questionnaire

Model Fit Measure Model 1 Model 2 Model 3
y2-based test of model fit 698.167 (119) 326.624 (118) 281.671 (116)
(%) <.001 <.001 <.001

CFI 946 981 985

TLI .878 957 .965
RMSEA .044 027 .024
SRMRyw 018 .003 .002
SRMRg 257 102 .095

AIC 101978.040 101608.497 101567.544
BIC 103164.835 102801.110 102771.792
BIC. 102516.677 102149.774 102114.101
model comparison with - 37154 (1) 416.5(3)
model 1 (- test)

model comparison with - <.001 <.001
model 1 (p( %))

model comparison with - - 44953 (2)
model 2 (i*- test)

model comparison with - - <.001
model 2 (p( %)

The latent correlations estimated in Model 3 underscored assumptions summarized above
of two psychometrically close subdomains and one distinct subdomain of classroom man-
agement skills. The two factors of ‘rules and rituals’ and ‘prevention of disruption’ were
substantially correlated (rr,p= .862), while the ‘discipline’ factor was only weakly corre-
lated to both the ‘rules and rituals’ factor (p,r = . 171) and the ‘prevention of disruption’
factor (rp,p=.255). The strong correlation between the two factors ‘rules and rituals’ and
‘prevention of disruption’ also clarifies why the two-dimensional model displayed ac-
ceptable model fit in terms of absolute fit statistics.

Results concerning the third research question. In the third step of analyses, between-
cluster composite reliabilities were computed for the three factors. Although the number
of items was limited, the three factors were found to be very reliable estimates of the three
classroom management factors of ‘discipline’ (wp = .970), ‘rules and rituals’ (wr = .855),
and ‘prevention of disruption’ (wp = .970).
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Discussion

The aim of the present paper was to investigate the dimensional structure of student ratings
and differentiate reactive, proactive, and preventive components of classroom manage-
ment skills to prepare the measurement of profiles of these skills with Physics and Science
teachers. To accomplish this aim, the shared cluster construct approach was firstly con-
trasted in this paper with the configural construct approach and then further characterized
in terms of prerequisites of data clustering, model fit, and reliability estimation, according
to the procedure by Stapleton et al. (2016). Three components of reactive, proactive and
preventive components of classroom management skills were differentiated and, after-
wards, three research questions related to the dimensional structure of student ratings on
classroom management skills in physics education were derived. Student ratings of class-
room management skills of their teachers in physics education were then analyzed in the
shared construct TL-CFA to investigate this structure.

Considering the three research questions outlined above, the results from the analyses of
student ratings on classroom management skills of teachers in physics education gave
some evidence for sufficient agreement on all items among student ratings from the same
classroom and for confirming the three-dimensional structure with very reliable measures
of reactive, proactive, and preventive components of the construct of interest. As a prereq-
uisite to the application of TL-CFA models for measurement of classroom management
skills by student ratings, results concerning the first research question revealed that a large
proportion of student ratings on classroom management skills was due to shared percep-
tions of the construct of interest with ICC(1) and ICC(2) values in line with previous re-
search on instructional quality measures (e.g., Kunter et al., 2008; Wagner et al., 2013).

Results concerning the second research question underscored that reactive, proactive, and
preventive behavioral patterns of a teacher can be psychometrically distinguished based
on the assessment of student ratings. The proactive and the preventive factor reveal a high
degree of overlap, expressed by a substantial (latent) correlation of .862 and best inter-
preted in terms of an anticipatory, planning, and structuring form of classroom manage-
ment compared to the rather distinct, reactive form of disciplinary actions. However, from
a theoretical point of view, there is consensus that the closely related proactive scale ‘rules
and rituals’ and the preventive scale ‘prevention of disruption’ still have to be considered
separately (e.g., Borich, 2007). The main difference may originate from the fact that be-
havioral patterns related to the proactive component not only refer to teacher actions and
planning decisions that happen in advance but also refer to a high level of awareness for
disruptions, and immediate and adequate reactions to the disruptions by, for example,
pointing to the specific classroom rule that was just broken. In contrast, preventive behav-
ior patterns begin to show mainly in advance of a lesson and with the aim of getting the
most out of the available time. Minimizing disruptions in advance means “[...] to proceed
through lessons smoothly [...] with activities and assignments [that] feature stimulating
variety and optimal challenge, which help students to sustain their task engagement and
minimize disruptions due to boredom or distraction” (Brophy, 2000, p. 11).

The correlations between the reactive factor ‘discipline” on the one hand, and the proactive
factor ‘rules and rituals’ and the preventive factor ‘prevention of disruption’ on the other
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hand are rather weak, raising the question whether a superordinate concept ‘classroom
management’ represents this empirically found correlational structure adequately.
Although heterogeneous from an empirical perspective, these three different classroom
management skills share the same common goal of maximizing the learning time of their
students. Therefore, from the perspective of the authors, the generic term ‘classroom man-
agement skills’ in contrast to the more common term of classroom management (which
indicates a unitary construct) was used throughout this paper, referring to research on an
established construct in instructional quality research but also stressing the heterogeneity
of different actions taken by a teacher to maximize the students’ learning time.

Complementing results related to the second research question, findings concerning the
third research question also indicated that the three components of classroom management
skills were measured in a reliable way in the shared cluster construct model, indicating a
psychometrically sound measurement approach to estimate profiles of classroom manage-
ment skills in school subjects like in Physics or Science. Thus, this study has given some
support for a complex dimensional structure of classroom management skills assessed by
means of student ratings in Physics or Science compared to the unitary construct definition
in most recent studies (e.g., Fauth et al., 2014; Kunter et al., 2008; Wagner et al., 2016).

The assessment of effective classroom management skills is especially important in Phys-
ics or Science because the lessons often include experimentation phases, which offer a
rather great variety of opportunities to disturb the lesson flow to the students. As these
behavioral patterns are directly related to the teachers’ professional vision (Gold et al.,
2013), assuring the equivalence of the dimensional structure across classrooms with teach-
ers of different age or job-experience might be object of a next step to investigate the
quality of the instrument to measure instructional quality, although this often requires ap-
plication of different psychometric models. The shared cluster construct model, as a basic
TL-CFA model for the statistical analysis of instructional quality (Stapleton et al., 2016),
avoids challenges of conceptual nature, like interpreting the construct of interest on the
individual level, and of statistical nature, like establishing cross-level invariance. Note that
instructional quality measures like classroom management assessed by student ratings typ-
ically do not offer a clear interpretation of the construct on the individual level (item vari-
ance at individual level might be interpreted as a quantity of unreliability related to the
specific method of student self-reports applied to measure classroom management), mak-
ing the shared cluster construct approach a useful model to investigate reactive, proactive,
and preventive components of classroom management in general. However, the investiga-
tion of more in-depth research questions related to the equivalence of the measures across
different classrooms, teacher groups or even school subjects often requires application of
more complex models (like, e.g., the two-level factor model; Wagner et al., 2013). Addi-
tionally, further studies concerned with the overlap of the measures to expert ratings based
on video recording and to educational outcome variables (e.g., gains in achievement or
motivation) also need to underline the usefulness of a profile of classroom management
skills in physics education estimated from student ratings. These analyses, however, are
beyond the scope of this paper.
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