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Abstract
Many K-12 school districts are required to have rigorous teacher evaluation
systems that use multiple sources of data. One source of data, student surveys, are
increasingly recognized as a cost-efficient and valid measure of teacher effectiveness.
However, research has not addressed whether student surveys should be used to compare
teachers in academic and non-academic subjects (e.g., math vs. choir). Similarly, research
has not addressed whether student surveys can be used to compare teachers across school
levels (e.g., elementary vs. high school). The current study addresses these questions
using secondary data from 88 school districts in the Network for Educator Effectiveness
(NEE) evaluation system during AY2017-2018. Four teaching practices (17 items) from
the Teacher Effectiveness Student Survey (TESS) are analyzed using mean aggregation
at the teacher level. Both Exploratory Factor Analysis and Confirmatory Factor Analysis
support a two-dimensional structure (i.e., cognitive press and social/emotional support).
Measurement Invariance was confirmed at scalar level across subject types and school
levels before a two-way ANOVA was conducted. Results show that, in general, students
rated academic teachers higher than non-academic teachers on both factors. Students
gave similar ratings to academic teachers on both factors across school levels, but there
was an increasing trend across school level for non-academic teachers. Results suggest
that districts not compare student ratings of teacher effectiveness for academic and
nonacademic teachers, nor across school levels.
Keywords: Teacher Evaluation, Student Survey, Subject, School levels
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Introduction
Many K-12 school districts are now required to have rigorous teacher evaluation
systems that utilize multiple sources of data to measure teacher effectiveness and make
sure that ineffective teaching practices can be addressed. The Network for Educator
Effectiveness (NEE) is one of such systems, which provides teacher evaluation resources
to over 272 school districts throughout Missouri. NEE incorporates various data sources
to measure teacher effectiveness, including classroom observations, unit of instruction
(UOI), professional development plan (PDP), and teacher effectiveness student survey
(TESS). Compared to other sources of data, student surveys are increasingly used by
districts across the United States. Student survey is shown to be a cost-efficient form of
measure that is reliable (e.g., Fauth, Decristan, Rieser, Klieme, & Büttner, 2014; Wagner,
Göllner, Helmke, Trautwein, & Lüdtke, 2013) and predictive of student achievement
(e.g., Downer, Stuhlman, Schweig, Martínez, & Ruzek, 2014; Fraser & McRobbie, 1995;
Kane & Staiger, 2012; Roeser, Eccles, & Sameroff, 2000). To utilize the benefits of SET
and better incorporate it into the current NEE evaluation system, TESS was created by
the researchers and survey designers at the University of Missouri in partnership with
school districts. Items are aligned with national InTASC (Interstate Teacher Assessment
and Support Consortium) standards (Council of Chief State School Officers, 2011).
Though other student surveys are also available across the country, e.g., Tripod Project
Survey (MET Project, 2012), My Student Survey (Balch, 2012), and Panorama Student
Survey (Panorama P. Education, 2015), none of them considered the diversified needs of
districts nor provides formative feedback for teacher development. More importantly,
none of the existing surveys were used to examine whether districts can compare teachers
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in academic subjects, such as English Language Arts (ELA), Mathematics, Science and
Social Studies, with teachers in non-academic subjects, such as Physical and Health
Education (PHE), Arts, or other district specialized subjects. Therefore, it is unknown
whether the existing evaluation system was built on a fair basis, especially when schools
and districts use the assessment results for high-stakes decision makings. The same
problem arises when school districts compare teachers across different school levels. The
current study examines the factor structure of the most popular TESS components
employed by the districts in the network, which indicate four different teaching practices.
Further, the measurement invariant was examined across subject types (academic vs.
non-academic subjects) and school levels. Finally, the effectiveness ratings based on
student survey results were probed to see whether teachers can be compared on a fair
basis across subjects and school levels.
Student Evaluation of Teacher Effectiveness
Student Evaluation of Teaching (SET) has been widely used for a long time at the
post-secondary level and has gradually been introduced into K-12 schools as an
accumulation of evidence shows that ratings from secondary and older primary students
are as equally reliable and valid as adults to evaluate teacher effectiveness when using
well-constructed and appropriately administered instruments (den Brok, Brekelmans, &
Wubbels, 2004; Follman, 1992, 1995).
More recently, Wagner et al. (2016) investigated ratings of instructional quality
from 5th-grade students at three time points and concluded that student ratings have
moderate-to-high time consistency, which is similar with the time consistency of teacher
ratings of instructional quality. Studies on many well-structured or widely used student
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survey measures agree that student ratings of classroom climate and/or teaching quality
are generally reliable, such as those on Tripod Project Survey (Kane & Staiger, 2012;
Polikoff, 2015), My Student Survey (Balch, 2012; Voight & Hanson, 2012), the
secondary version of Student Evaluation of Educational Quality (Marsh, Dicke, &
Pfeiffer, 2019), and Panorama Student Survey (Delyser, Mascio, & Finkel, 2016;
Panorama Education, 2015).
Though research generally supports the construct validity of these instruments as
measures of teacher effectiveness (Kuhfeld, 2017; Wallace, Kelcey, & Ruzek, 2016), the
definition of the construct itself is still controversial (Kane, McCaffrey, Miller, Staiger, &
Foundation, 2013; Klassen & Kim, 2019). Researchers agree that teacher effectiveness is
a multi-dimensional concept that involves a set of within-person attributes, including
personality, motivation, beliefs, and disposition, which affect student outcomes while
interacting with contextual factors (Klassen & Kim, 2019; Seidel & Shavelson, 2007).
Though most student raters are not as knowledgeable as professionals at some aspect of
teaching, such as curriculum design, content knowledge, etc.(Worrell & Kuterbach,
2001), they have extensive experience interacting with their teachers on a daily basis,
which enables them to have a unique look at those attributes. Therefore, there is no
agreement on what aspect of teaching should be included in student surveys and how
those aspects should be structured.
One of the widely used models is a two-factor model consisting of academic
press and social support, where academic press focuses more on the cognitive activation
in academic learning while social support emphasizes the emotional and relational factor
in the teacher-student interaction (Ferguson & Danielson, 2014; Lee & Smith, 1999).
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Three-factor models that share similar concepts as those in the two-factor model were
also proposed by some, with the addition of classroom management (Klieme, Pauli, &
Reusser, 2009; Pianta & Hamre, 2009) or autonomy support (Schenke, Ruzek, Lam,
Karabenick, & Eccles, 2017) as a third factor. Though models with seven or more factors
was also proposed (Marsh et al., 2019; Ferguson & Danielson, 2014), there is conflicting
empirical evidence that tends to support a two-factor structure instead (Kuhfeld, 2017;
Phillips & Rowley, 2016; Wallace et al., 2016).
Further, the popular SET instruments show adequate criterion validity, predicting
various outcome measures, such as teacher value-added scores, student academic
achievement and academic self-concept (Scherer & Gustafsson, 2015; Wagner et al.,
2016; Wallace et al., 2016; Worrell & Kuterbach, 2001). However, it should be noted that
these outcomes are mainly based on tested academic subjects, and there is little literature
on how student-rated teacher effectiveness is connected to outcomes in non-academic
subjects. We do not even know whether we can compare the effectiveness of teachers in
academic subjects and non-academic subjects on a fair basis.
Student Ratings of Teacher Effectiveness across Subjects and School Levels
The effectiveness of teachers in academic subjects is the major focus of current
evaluation systems, while the effectiveness of those in non-academic subjects has long
been ignored due to the fact that Physical and Health Education, Arts, or other district
specialized subjects are not tested and therefore, not as many resources are allocated
toward these subjects and the teachers (Bivona, 2012; Goe & Holdheide, 2011; Prince et
al., 2009). That is to say, it may not be justified to use the student surveys designed
mainly for academic teaching to evaluate teaching practices in non-academic subjects.
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First of all, the way teachers interact with their students is different across
different school subjects, which can be explained by differences in content knowledge,
curriculum, and teaching objectives. Teachers in different subjects tend to use different
instructional practices. For example, it is hard to imagine PHE teachers organizing group
discussions as frequently as teachers in social studies. Besides, research shows that
subject difference has a comparatively large effect on teachers’ interpersonal behaviors
when interacting with students (den Brok, Taconis, & Fisher, 2010). For example,
science teachers are perceived as more pressing, less cooperative, and social science
teachers are considered more uncertain (den Brok et al., 2010; Levy, Wubbels, den Brok,
& Brekelmans, 2003; Telli, 2016). Since these differences are not relevant to teacher
effectiveness, student ratings may not be valid as expected when comparing teachers
across subjects.
Moreover, teachers in different subjects may be motivated and supported
differently. Though motivation is typically considered as an important attribute of
effective teachers, differences in teacher motivations across subjects and consequent
differences in instructional quality may be due to the fact that system-school level
support is subject specific (Klieme, 2013). For example, districts that use school-wide
performance-based compensation systems take into limited or partial account the
contribution of teachers in non-academic subjects. This makes those teachers “freeriders” in the system, and therefore, it is inevitable that the motivation of those teachers
and the resources available to them within schools be compromised (Bivona, 2012; Goe
& Holdheide, 2011). In other words, even if the measure of teacher effectiveness is
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equally valid and comparable across subjects, it is still questionable whether teachers in
different subject domains are evaluated on a fair basis.
Finally, since students may hold different beliefs and expectations for different
school subjects, student ratings may be subject specific and measure slightly different
constructs (Buehl, Alexander, & Murphy, 2002; Wagner et al., 2013). Moreover, the
interpretation of the ratings may be different across subjects. For example, press is
related to positive attitudes among students in academic subjects, but not in arts and
sports (Telli, 2016).
As for school-level differences, since learning activities and classroom activities
are different across grades, teachers at different school levels, i.e. elementary, middle and
high schools, supposedly have different ways of interacting with students in the class
(Gentry, Gable, & Rizza, 2002). Besides, students perceive worse relationships with their
teacher as grade level increases (Breese, 2017). If we do not erroneously assume that
teachers at higher school levels are inherently worse teachers, then it is questionable
whether students at different school levels simply rate their teachers differently, and
whether the difference is attributable at all to differences in teacher effectiveness.
Method
Sample
The current study involves anonymous students from 88 school districts in
Missouri which employed NEE system in the 2017-2018 school year. Since students’
anonymity and confidentiality in student ratings of teacher effectiveness is considered a
necessary and practical element in teacher evaluation (Little, Goe, & Bell, 2009; Popham,
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2013; Worrell & Kuterbach, 2001), the NEE system does not track any identifiable
information of the students. Therefore, the exact number of participating students are
unclear due to cases where one student may rate multiple teachers. In total, 29395
student ratings of 1398 teachers were included in the analysis , including 561 nonacademic teachers, and 837 academic teachers, or 215 elementary teachers (Grade 4-6),
439 middle school teachers (Grade 7-9), and 744 high school teachers (Grade 10-12).
Teacher subject type is defined either as academic or non-academic when at least 90
percent of the student ratings agree on the subject types, with ELA, mathematics, science,
social studies and foreign languages considered as academic subjects while PHE, arts, or
other district specialized subjects as non-academic subjects. The teachers were not further
classified into specific subjects due to the fact that one teacher may teach multiple
subjects within either subject type but rarely teach both academic and non-academic
subjects at the same time in the data. The number of ratings for each teacher ranges from
3 to 169. Teachers in gifted programs and teachers in cross-level buildings were excluded
from the sample.
Measures
The current study is based on the teacher effectiveness student survey (TESS),
which is a modular survey with 110 items (including 3 screening items) nested in 25
independent components, or indicators, representing 25 different student-observable
teaching practices that define effective teaching. The indicators are in alignment with
InTASC teaching standards (Council of Chief State School Officers, 2011), which
consists of the 10 most relevant evidence-based dimensions that define effective teaching.
The Missouri Department of Elementary and Secondary Education adapted the InTASC
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standards into Missouri Model Teacher and Leader Standards (Missouri Department of
Elementary and Secondary Education, 2011) which includes 9 standards with 39 teaching
practices. TESS excluded 14 practices that are not observable by students (e.g., teacher
self-assessment and improvement).
The initial item bank of TESS had been created by a team of experts in
educational psychology and in survey administration, before cognitive interviews were
conducted with students in 4th, 8th, 9th and 12th grades for further improvements. In the
interviews, students were asked to explain their response and provide evidence to support
themselves. Difficult words and unclear items were also properly adjusted based on the
interviews.
The modular design of TESS addresses the multidimensionality of teacher
effectiveness, and districts can select indicators that best represent their concerns and
understandings of effective teaching. For the current study, the most popular 4 indicators
(17 items) were selected, which were adopted by 44 percent of the schools within the
network, i.e., cognitive engagement, problem-solving and critical thinking, teacherstudent relationships, and instruction monitoring. For all the TESS items, students rate
their teachers on a 4-point scale (0 = not true, 1 = sort of true, 2 = true, 3 = very true).
The number of items also represents a typical length among surveys employed in the
districts.
Cognitive engagement (CE). This indicator is one of those which examines how
well a teacher uses content knowledge and perspectives aligned with appropriate
instruction. Specifically, the items measure the degree to which a teacher cognitively
engages students in the content in their teaching practices (e.g., “This teacher expects us
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to think a lot and concentrate in this class”). 4 items are included (𝛼 = .875), and higher
scores indicate more perceived practices in cognitively engaging students.
Problem-solving and critical thinking (PC). This indicator measures the extent
to which a teacher uses instructional strategies that lead students to problem-solving and
critical thinking in teaching practices (e.g., This teacher asks “how?” and “why?”
questions to make us think more.”). 4 items are included (𝛼 = .888), and higher scores
indicate more noticeable teaching practices that induce problem-solving and critical
thinking activities among students.
Teacher-student relationships (TSR). This indicator is one of those in TESS
that examines whether a teacher successfully creates a positive classroom learning
environment. Specifically, TSR measures the degree to which the students perceive
secure relationships with a teacher (e.g., “This teacher knows me and cares about me.”). 5
items are included in this indicator (𝛼 = .956), and higher scores represent more
perceived secure teacher-student relationships.
Instruction monitoring (IM). This indicator involves whether teachers engage
in formative feedback during a lesson to monitor learning at the individual and wholeclass level and adjust their teaching (e.g., “This teacher explains the lesson in different
ways if we don’t get it at first”). 4 items are included (𝛼 = .954), and higher scores
indicate better practices of a teacher in monitoring student learning.
Screening items. TESS includes 3 screening items that are evenly distributed
among the survey items (e.g., “I am being totally honest on this survey.”), which may
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help to improve survey validity and identify inattentive responses. (Cornell, Klein,
Konold, & Huang, 2012).
Procedures
TESS was delivered online at the end of the school term within an accessible time
period specified by principals. Students entered an access code unique to each teacher to
ensure they were evaluating the right teacher and at the same time prevent unauthorized
access to the evaluation. Students remained anonymous throughout the entire evaluation
procedures and their responses are confidential. An adult other than the evaluated teacher
must administer the survey using standard administration scripts provided by NEE. The
proctor read instructions to the students, informed them of the purpose of the survey, the
anonymity of their responses, the voluntary nature of the evaluation, and how this
evaluation is important for school improvement. Students were encouraged to ask
questions, or request the explanation of difficult words, but the proctors were instructed
not to interpret any survey items to avoid possible influences on students’ responses.
Further, responses that were finished within unrealistic time (three standard deviations
from the mean) were flagged for manual review.
Though the online survey interface was designed to be intuitive and easy to use
for students, the proctors also received simple training for potential technical issues. It
was a common practice that all students in a building are included in the evaluation
procedure; however, districts make independent decisions on the inclusion policy. That is
to say, we are not sure how students are sampled to evaluate individual teachers due to
the fact that students are anonymous and voluntary, the districts and principals make their
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own inclusion policies, and the number of students nested within each teacher is not
included in the evaluation system.
Analysis
Since SET is clustered in nature, where students are nested within teachers, it is
appropriate to aggregate the mean scores of the items at the teacher level (Pituch &
Stevens, 2015). The scorings of individual teachers are based on the latent factor scores
generated with a validated measurement model. Though some suggest using multi-level
models for clustered data to address measurement error and achieve more statistical
power (Huang & Cornell, 2015; Marsh et al., 2012), it is most beneficial when the factors
are at different levels, which is not the case of the current study. In TESS, individuals are
anonymous raters and therefore, individual-level factors are not available. By using a
latent measurement model on the basis of aggregated item scores, the teacher-level
measurement error can be accounted and the student-level measurement error may be
attenuated, though variability within teacher level is ignored (Dunn, Masyn, Jones,
Subramanian, & Koenen, 2015; Richter & Brorsen, 2006). However, when aggregating
student-level items to form teacher-level measures, we also introduce sampling error in
addition to measurement error, which is a function of the average agreement among
students in the same class and the number of sampled students in each class (Marsh et al.,
2012). In addition, considering that the sampling and inclusion policy of individual
schools are unknown, we decide to adjust the factor scores controlling the number of
raters for individual teachers, the teacher level intra-class agreement and their polynomial
terms.
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It should be noted that TESS indicators were created as separate stand-alone
surveys instead of being based on latent factors. Therefore, the structure of the agglomerate
measure was examined and validated with a two-step procedure, before the measurement
invariance was examined across subject types and school levels. First, the number of the
factor was examined with Exploratory Factor Analysis (EFA) using the combination of
Kaiser's criterion (Kaiser, 1960) and parallel analysis (Horn, 1965). Second, A
Confirmatory Factor Analysis (CFA) was used to validate the discovered factor structure
by examining the fit indices of the measurement model. The likelihood ratio 𝜒 2 was first
examined, where p > .05 indicates a good model fit. However, since the 𝜒 2 test was shown
to be too restrictive (Hooper, Coughlan, & Mullen, 2008), other indices were more often
used in accompany with 𝜒 2 , i.e., the comparative fit index (CFI), root mean square error
of approximation (RMSEA) and root mean-square residual (SRMR). Good model fit is
defined when the CFI > .95, RMSEA < .05 and SRMR < .05, and adequate model fit is
defined as when the CFI > .90, RMSEA < .08 and SRMR < .08 (Browne & Cudeck, 1992;
Hu & Bentler, 1999; MacCallum, Browne, & Sugawara, 1996).
We examined the measurement invariance following the procedures proposed by
Schmitt and Kuljanin (2008). Accordingly, the configural invariance model was first
examined, where only the factor structure was constrained across the focal grouping
variables, i.e., subject types and school levels. The metric invariance model was tested,
where factor loadings were constrained across the groups. Finally, the scalar invariance
was examined where both the factor loadings and the intercepts were constrained. The
measurement invariance was examined separately for subject types and school levels. To
identify the model difference, we used the change in CFI (Δ𝐶𝐹𝐼 ≥ − .01 ) paired with the
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change in RMSEA ( Δ𝑅𝑀𝑆𝐸𝐴 ≥ .015 ) or the change in SRMR ( Δ𝑆𝑅𝑀𝑅 ≥
.03 for loadings and Δ𝑆𝑅𝑀𝑅 ≥ .01for intercepts), as suggested by Chen (2007). It should
be noted that since the group sizes are unequal in the current study, the model fit indices
changes might be underestimated. However, the recommended cutoff points to reject
measurement invariance given by Chen (2007) was on the basis of much smaller sample
sizes, which might at the same time underestimate the appropriate cutoff points of the fit
statistics, especially for Δ𝑅𝑀𝑆𝐸𝐴. Therefore, we keep using the recommended cutoffs.
Results
In general, the students were attentive in the rating process, as on average, all the
ratings of individual teachers past at least two of the three screening tests. EFA results
show that two factors are identifiable with the data, which is based on the agreement of
Kaiser’s criterion (Kaiser, 1960) and Horn’s parallel analysis (Horn, 1965), 𝜆1 = 11.11,
𝜆2 = 1.67 and 𝜆3 = 0.55. In addition, the stringent cutoff value of .55 was used for the
factor loadings (Tabachnick, Fidell, & Ullman, 2007). Table 1 gives the psychometric
properties of the agglomerate measure that consists of the four most popular indicators in
TESS.
Items from cognitive engagement (CE) and Problem-solving and critical thinking
(PC) form the first factor, while items from Teacher-student relationships (TSR) and
Instruction monitoring (IM) form the second factor. Unsurprisingly, the first factor
represents cognitive press, and the TSR items represent social support in the two-factor
model. However, a closer look at the IM items reveals that from the students’
perspective, monitoring instruction is typically realized by interaction with and showing
care to students . For example, the item IM_3 (“This teacher checks often to make sure
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we understand the lesson as we go along.”) may be understood by students as how the
teacher cares about whether they understand the lesson.
Table 1. Factor Structure and Loadings of Selected TESS Items
ID

Factor

Factor Loadings
CP

CE_1
CE_2
CE_3
CE_4
PC_1
PC_2
PC_3
PC_4
TSR_1
TSR_2
TSR_3
TSR_4
TSR_5
IM_1
IM_2
IM_3
IM_4

SS

.709

Cognitive
Press (CP)

Social/
Emotional
Support
(SS)

.905
.903
.686
.778
.567
.690
.580
.834
.975
.925
.919
.955
.625
.599
.633
.679

Note: 1. Results are based on Principal Axis Factoring
with Oblimin Rotation.
2. The Factor correlation 𝜌𝑐𝑝_𝑠𝑠 = .679.

Initial CFA indicates that items TSR_2 (“Students enjoying being with this
teacher.”) and TSR_5 (“This teacher is friendly.”) show unaccounted covariance with
multiple items, probably because both are comparatively vague and general in concepts.
Though they may perform well in the standalone TSR survey, both were excluded from
the measurement model for more accurate factor conceptualization. Moreover,
covariance estimates were added to the model among the error terms of TSR items and
between item CE_2 and CE_3 due to highly similar concepts and wordings. Figure 1 is
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the simplified demonstration of the final measurement model with standardized
parameter estimates.

.69
.82
.75
.82
.84
.81
.81

.81
.86

.83

.81
.85
.89
.88
.90

.91

Figure 1. Measurement Model of Select TESS Indicators

CFA results showed that the measurement model provided an adequate to a good
fit for the data, and all the factor loadings and factor variances were statistically
significant. The model fit statistics are provided in Table 2. After the measurement model
was first examined without grouping variables included (the total model), the
measurement model was further probed with multiple group analysis with subject types
as the grouping variable. The multiple group analysis starts with the configural model
where only grouping variables were included and no constraints were applied. Then
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constraints were applied across subject types on the measurement weights and intercepts
consecutively to examine the metric and scalar models. A similar procedure was followed
to examine the measurement invariance among school levels. Model fit statistics for the
constrained models are also provided in the table.
Though the goodness of fit index between the metric and scalar model seem large
when comparing the measures across subject types, Δ𝐶𝐹𝐼 = . 22, none of the changes of
the badness of fit indices cross the rejection threshold, Δ𝑅𝑀𝑆𝐸𝐴 = .001 and .009 , and
Δ𝑆𝑅𝑀𝑅 = .007 and .002. Therefore, using the criterion outlined in the previous section,
measurement invariance was verified between academic teachers and non-academic
teachers. This means that we can compare the teacher effectiveness scores across
different subject types using the agglomerate measure. As for the comparison among
school levels, though measurement invariance seems to be verifiable, Δ𝐶𝐹𝐼 ≤ .001, the
drop of 𝐶𝐹𝐼 was remarkable and 𝑅𝑀𝑆𝐸𝐴 falls out of the acceptable range. A possible
explanation is that the model complexity reduced the model fit. Therefore, a pairwise two
group analysis was conducted among the school levels to further examine the
measurement invariance with reduced model complexity.
The results are also provided in Table 2, which shows that both CFA and RMSEA
were remarkably recovered. Similar to the three group analysis, though the goodness of
fit index difference is large between the metric and scale models when elementary
teachers are compared with middle school teachers, Δ𝐶𝐹𝐼 = .009 and .021, neither
badness of fit indices is off the criterion range, Δ𝑅𝑀𝑆𝐸𝐴 = .001 𝑎𝑛𝑑 .010, Δ𝑆𝑅𝑀𝑅 =
.012 and .010. A similar pattern was observed when comparing elementary and highschool teachers, Δ𝐶𝐹𝐼 = .001 and .026, Δ𝑅𝑀𝑆𝐸𝐴 = .015 and Δ𝑆𝑅𝑀𝑅 ≤ .01. On the

COMPARE TEACHERS ACROSS SUBJECTS AND SCHOOL LEVELS

19

other hand, the measurement invariance between middle and high-school levels was
much clearly verifiable since the CFAs are very close. That is to say, by using the four
indicators, the latent factor scores of teacher effectiveness are comparable across subject
types and school levels.
Table 2. CFA Results of Model Fit and Measurement Invariance

Model

Constraints

N

Total

-

1398

Subject
Types

All
School
levels

CFI

85

838.327 (.000)

.963

.037

.079

170

1080.413 (.000)

.955

.042

.062

185

1168.823 (.000)

.952

.049

.062

SRMR RMSEA

Configural

Structure

Metric

Loadings

Scalar

Intercepts

200

1624.950 (.000)

.930

.051

.071

Configural

Structure

305

2316.782 (.000)

.904

.104

.069

Metric

Loadings

320

2360.080 (.000)

.903

.093

.068

Scalar

Intercepts

335

2394.337 (.000)

.902

.093

.066

Structure

170

588.420 (.000)

.949

.052

.061

185

615.175 (.000)

.940

.064

.060

Elementary Configural
vs.
Metric
Middle
Middle
vs.
High

𝜒 2 (p)

df

Loadings

1398

1395

654

Scalar

Intercepts

200

829.261 (.000)

.919

.074

.070

Configural

Structure

170

1033.995 (.000)

.954

.039

.066

Metric

Loadings

185

1086.415 (.000)

.952

.056

.064

Scalar

Intercepts

200

1185.542 (.000)

.947

.054

.065

Structure

170

889.062 (.000)

.953

.052

.067

185

922.341 (.000)

.952

.060

.065

200

1320.161 (.000)

.926

.068

.077

Elementary Configural
vs.
Metric
High
Scalar

Loadings
Intercepts

1183

959
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Note: The error bars represent 95% CI
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A Two-way ANOVA was conducted to compare how teachers are different in
cognitive engagement (CP) and social/emotional support (SS) across subject types and
school levels. The effectiveness scores are the latent factor scores based on the
measurement model while controlling for the number of ratings and within-teacher introclass correlations (ICCs; two-way mixed absolute agreement). The results show that in
general teachers in academic subjects were rated significantly higher on cognitive press
than their non-academic counterparts, 𝐹(1, 1392) = 33.48, 𝑝 < .001. However, no
significant difference was observed across school levels, 𝐹(2, 1392) = 1.93, 𝑛𝑠. Figure
2 provides a visual demonstration of the mean teacher CP and SS scores across subject
types and school levels with 95% Cis. The interaction between school level and subject
type is also statistically significant on CP scores, 𝐹(2, 1392) = 4.59, 𝑝 = .010, which is
illustrated in Figure 2. An increasing trend of CP scores for non-academic teachers was
observed across school levels while the CP scores for academic teachers are similar. A
supplementary one way ANOVA indicates that non-academic teachers have significant
CP score difference across school levels, 𝐹(2, 558) = 5.12, 𝑝 = .006, though an HSD
post hoc analysis shows that significant different only exist between non-academic
teachers in elementary and high schools, 𝑀𝐷 = −.34, 𝑝 = .006. On the other hand,
academic teachers shows no difference in CP scores across school levels 𝐹(2, 834) =
.48, 𝑛𝑠. That is to say, the gap of the mean CP scores between academic and nonacademic teachers was the largest in elementary schools and was gradually closed as
school level increases.
As for teachers’ SS scores, subject types, 𝐹(1, 1392) = 5.41, 𝑝 = .020, school
levels, 𝐹(2, 1392) = 3.23, 𝑝 = .04, and their interactions, 𝐹(2, 1392) = 16.90, 𝑝 <
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.001 , all have significant effects on the student ratings of their teachers’ SS scores. A
supplementary one way ANOVA shows that SS scores are different across school levels
for both academic teachers, 𝐹(1, 834) = 15.39, 𝑝 < .001, and non-academic teachers,
𝐹(1, 558) = 3.40, 𝑝 = .034. An HSD post hoc analysis further reveals that for nonacademic teachers, SS difference exists only between elementary and high school level,
𝑀𝐷 = −.23, 𝑝 = .034. On the other hand, SS score differences among academic teachers
were only significant between elementary and middle schools, 𝑀𝐷 = .42, 𝑝 < .001, and
between elementary and high schools 𝑀𝐷 = .58, 𝑝 < .001, but not between middle and
high schools, 𝑀𝐷 = .16, 𝑝 = .064.
Discussion
The current study examines the validity and factor structure of an agglomerate
student survey measure of teacher effectiveness consisting of 4 most popular modules, or
indicators, from TESS. The results indicate that the involved 17 items can form a valid
measure of teacher effectiveness, which shows good psychometric properties and
construct validity with a two-factor structure that conforms to relevant theories. It is not
surprising to see that teachers in academic subjects tend to receive higher scores in
cognitive press across school levels, which also indicates the adequate construct validity
of the current measurement model.
The measurement invariance was also verified across subject types and school
levels in the current study; however, it is not suggested that the factor scores be used to
compare teacher effectiveness for high-states decisions across subject types and school
levels because being theoretically comparable does not mean a fair comparison is
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justified, especially considering that the less popular TESS items may bring in more
differences across subject types and school levels. The measurement invariance only
suggests that students across subject types and school levels tend to possess comparable
conceptualization and standards for the latent factors. As mentioned in the previous
section, the differences in latent scores may simply reflect the variations in available
resources and consequent motivation, diverse content knowledge and curricula, different
teaching objectives, or the combination of any of the factors that are not fair to be
attributed to differences in teacher effectiveness.
CP scores were constantly higher for teachers in academic subjects simply
because the learning activities are supposed to be more cognitively intense than nonacademic ones, and therefore, teaching practices that aim to engage students in cognitive
activities may be more frequently observed by students.
The observation that both mean CP and SS scores of academic teachers, in
general, are constantly higher across school levels when compared to their non-academic
counterparts may be explained by the fact that the academic subjects are typically tested
subjects and therefore more resources and supports were given to those teachers, and at
the same time they have more opportunities interacting with their students. A second
possible explanation is that teaching standards and best practices are developed for core
academic courses, and likewise the popularity of the indictors is a reflection of the
systematic bias in favor of academic teachers. One exception of the pattern is that the
mean SS score of high school non-academic teachers was higher than the academic
teachers, which may be due to intense learning activities in academic classes and
consequent lack of social/emotional support perceived by the students. Moreover, an
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decreasing trend of SS scores is observable among academic teachers, which echoes a
similar finding by Breese (2017).
Another interesting finding is the consistent increasing trend of both SS and CP
scores among non-Academic teachers. It may be due to the fact that an increasing number
of non-academic classes are electives across school levels, which means students gave
higher ratings to their non-academic teachers simply because they like the teachers or
subjects. This also explains why high school students tend to have better relations with
their non-academic teachers. On the other hand, non-academic teachers in higher grades
might also have higher motivation and better interactions with students, when student
take their classes out of interest. This in turn may help the non-academic teachers have
better teaching practices (Thoonen, Sleegers, Oort, Peetsma, & Geijsel, 2011).
In general, districts and schools should be very careful if they conclude based on a
student survey that the non-academic teachers are not as responsible and effective as their
academic counterparts. Even when using student survey for formative assessment,
districts and schools should also be aware of the systematic differences exits across
school levels and subjects. For example, the interpretation may be different in the same
school, when a non-academic teacher is not cognitively engaging, from when an
academic teacher shows a similar problem. Moreover, decision makers should be
cautious when distributing resources using student survey as evidence because the
difference may be the results of the unequal distribution of resources and, therefore, the
further disparity of resources may further enlarge the gap.
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Limitations and Future Studies
Since the study was based on mean aggregation at the teacher level, the
individual-level measurement error may compromise the validity of the teacher
evaluation scores, even when it may be attenuated in the mean aggregation. For example,
student with better grades may tend to give higher ratings as observed in post-secondary
education (Spooren & Mortelmans, 2006). Moreover, even when having considered the
potential biases caused by sampling error, and having adjusted the factor scores in an
effort to partition the sampling error (Schenke et al., 2017; Schenke, Ruzek, Lam,
Karabenick, & Eccles, 2018), we cannot guarantee that the sampling error is fully
partitioned due to the lack of knowledge how within-group agreement and group sample
size affect the sampling error. For future studies, when outcome variables are available,
such as teacher efficacy or teacher effectiveness based on classroom observation, teacher
effectiveness based on student surveys can be examined to see how its connections to
those outcomes are different across subject types and school levels.
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