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Abstract

The emotions of teachers are considered relevant not only for their own well-being but also
for the functioning of classrooms. Nevertheless, research on teacher emotions has been slow
to emerge, and scales for their assessment via self-report are generally lacking. In the present
research we developed four-item scales for three emotions considered most relevant in the
context of teaching: enjoyment, anger, and anxiety (Teacher Emotions Scales, TES). Based on
data of 944 teachers, we tested German and English language versions of the TES for
reliability, internal and external validity, and cross-language equivalence, while exploring the
utility of both a general and a student-group specific variant. All scales proved to be highly
reliable, and confirmatory factor analysis supported internal validity by showing that three-
factor models (enjoyment, anger, and anxiety) were superior to single-factor or two-factor
(positive vs. negative affect) models. The external validation analyses provided consistent
evidence for theoretically meaningful relations with teachers’ general affect, burnout, job
satisfaction, and teacher self-efficacy. These findings were robust across multiple studies. In
addition, consistent relationships with student ratings of teaching behaviors were found.
Analyses of measurement invariance revealed that the English and the German language
versions were fully structurally equivalent und displayed metric invariance.

Keywords: teacher enjoyment, teacher anger, teacher anxiety, instrument validation,

cross-language measurement invariance analysis
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Measuring Teachers’ Enjoyment, Anger, and Anxiety: The Teacher Emotions Scales (TES)
Emotions abound in classrooms. While there is an extensive body of research on teacher
burnout, a clinical syndrome with strong links to emotional experiences — specifically,
feelings of emotional exhaustion (Ghanizadeh & Jahedizadeh, 2015; Vandenberghe &
Huberman, 1999), teachers’ experiences of specific, discrete emotions such as enjoyment,
anger, or anxiety have received relatively little research attention (Frenzel, 2014; Keller,
Frenzel, Goetz, Pekrun, & Hensley, 2014; Schutz & Zembylas, 2009). It is striking that much
of the current scientific knowledge on discrete teacher emotions rests on narrative, often
single-case data, whereas quantitative data are scarce (Frenzel, 2014; Sutton & Wheatley,
2003). These existing studies, however, provide evidence that teachers’ emotions are relevant
outcomes, with clear links to overall teacher well-being, burn-out risk and retention in the
teaching profession (e.g., Chang, 2009). Moreover, they are proposed to be relevant for
students because teacher emotions are linked with teaching quality and the established bonds
with students (Frenzel, 2014; Hagenauer & Volet, 2014b; Hargreaves, 2000; Klassen, Perry,
& Frenzel, 2012; Sutton & Wheatley, 2003). Research also indicates that teachers’ affective
experiences are broadly diversified and that omnibus-constructs such as feeling generally
emotionally exhausted or depleted are insufficient to describe teachers’ emotional lives in
detail (Hagenauer & Volet, 2014a; Taxer & Frenzel, 2015a). Furthermore, there is consensus
that the teaching job involves intense efforts from teachers to regulate their internal and
expressive components of emotions according to the display rules prevalent in teaching
contexts — a phenomenon referred to as emotional labor (e.g., Grandey, 2003). However, so
far little is known about the typically reported overall levels of experienced emotions of
teachers. This knowledge will be essential to depict whether a teacher is up- or
downregulating their emotions, and to advance our understanding of when and why teachers

engage in emotional labor, and with what implications. Therefore, we present the Teacher
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Emotions Scales (TES) as a tool which can be used to measure those baseline scores of
typically reported levels of experienced emotions during teaching.

One reason for the conspicuous lack of quantitative studies on discrete teacher
emotions is likely the lack of established scales with demonstrated measurement qualities. In
this paper, we present a newly developed self-report instrument for the assessment of
teachers’ emotional experiences. We present two language versions (German and English) of
the TES and provide data on their reliability, validity, and cross-language equivalence.
Multiple studies were conducted in order to demonstrate replicability of findings.

1.1 Conceptual Framework for Emotions

In defining teachers’ emotions, we follow an established multi-componential
conceptualization as brought forward for example by Scherer (e.g., 1984, 2009). This implies
that emotions are understood as encompassing cognitive, physiological, motivational, and
expressive components. As such, an emotional episode will not only be characterized by its
affective feelings (e.g., anxious), but typically will be accompanied by specific thoughts (e.g.,
“I might be hurt”), bodily-physiological changes (e.g., release of adrenal-medullary
hormones), action tendencies including approach versus avoidance and fight versus flight
(e.g., the urge to leave the situation), and expressive behavior (e.g., wide open eyes, cowered
posture).

In explicating how emotions are caused within teachers, we follow a framework which
is closely linked to the componential definition of emotions, namely appraisal theory (e.g.,
Moors, Ellsworth, Scherer, & Frijda, 2013). Appraisal theory posits that it is not an event
itself that causes an emotion, but rather the individual’s judgment (i.e., appraisal) of the event.
Several appraisal dimensions have been suggested (including e.g. event novelty, goal
congruence, or controllability) which, in combination, are assumed to determine the intensity
and quality of the emotional reaction. This componential, appraisal-based framework to

defining and understanding the causes of emotions provided the theoretical backbone for our
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deliberations regarding the construction of our instrument as well as the assumptions we made
regarding external validity of the TES.
1.2 Rationales for Test Construction

For constructing a self-report instrument aimed at assessing emotional experiences,
some key conceptual issues have to be addressed (Ekman & Davidson, 1994). We considered
three key issues when constructing the TES: (1) trait versus state emotions, (2) discrete
emotions versus a dimensional approach, (3) the selection of the target constructs, and (4) the
level of specificity for assessment.

1.2.1 State versus trait. In emotion research, it is common to differentiate between
state versus trait approaches (for a conceptual overview, see e.g., Lazarus, 1994), with
important implications for assessment. In a state approach to measuring emotions,
participants’ momentary experiences are assessed in situ, asking participants to report about
their affective experiences as they occur in a given moment. For example, researchers may
ask, How do you feel right now? and require participants to indicate their agreement with
items such as, | feel happy/anxious/angry. In a trait approach to measuring emotions,
participants’ judgments regarding the “typical” levels of their emotional experiences are
assessed retrospectively. In this instance, researchers may ask, How do you generally feel?
and require participants to indicate their agreement with items such as, | generally felt happy
(or anxious or angry).

For the TES as presented herein, we chose a trait approach, for several reasons. First of
all, past research has shown that people’s reports of their trait emotions predict decision-
making more so that than reports of their state emotions (Conner & Barrett, 2012; Wirtz,
Kruger, Scollon, & Diener, 2003). As such, it can reasonably be assumed that teachers’
decisions with respect to their long-term professional development (including intentions to
quit, or engaging in further education), but also their health (e.g., burnout) are systematically

linked with teachers’ trait emotions, rather than their momentary emotional episodes. In line
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with this, a large majority of the existing research on teacher emotions is trait- rather than
state-based and thus, there seems to be a need for trait-based teacher emotion scales. For the
assessment of students’ achievement emotions, such trait-based scales have been successful in
past research (Pekrun, Goetz, Frenzel, & Perry, 2011; Pekrun et al., 2004). However, the
instrument can also be used to assess state emotions by adapting the items and instructions
accordingly.

1.2.2 Discrete emotions versus dimensional approach. Emotions, when considered
through dimensions, are viewed as psychological experiences characterized by specific values
along different dimensions. The most common considerations have been valence and arousal
(e.g., Tellegen, Watson, & Clark, 1999; Watson, Wiese, Vaidya, & Tellegen, 1999), where
researchers for example ask participants how they feel on a scale from “unpleasant” to
“pleasant,” (valence) and on a scale from “calm” to “jittery” (arousal). Within this approach,
participants’ affective experiences are thus described by their location in a valence-arousal
space.

By contrast, the discrete emotions approach relies on a more fine-grained
categorization that is reflected in semantic fields for emotion in natural languages (Scherer,
2013), in distinct nonverbal behaviors (e.g., facial expression, cf. Ekman, 1982) and in
specific appraisal patterns associated with different emotional experiences (e.g., Smith &
Lazarus, 1993). Here participants’ emotions would be assessed by their ratings of intensity or
frequency for distinct emotional experiences (e.g., | am anxious; | feel bored).

Our multi-componential, appraisal-based conceptualization of emotions implied that we
used a discrete approach for the TES. This approach is sensitive to emotional experiences
which may be close in the valence-arousal space but quite different with respect to their
subjective phenomenology, their underlying appraisal patterns, and their associated
motivational tendencies and nonverbal behaviors. For example, anger and anxiety are both

negative in valence and high in arousal, but the appraisal patterns differ. Anger appraisal is
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typically ‘goal obstacle’ coupled with ‘other accountability’ (e.g., Kuppens, Van Mechelen,
Smits, & De Boeck, 2003), whereas anxiety typically occurs when a situation is appraised as
‘potentially threatening” and having a ‘low personal capability to control the situation’ (e.g.,
Pekrun, 2006). Furthermore, anger is typically associated with fight tendencies whereas
anxiety is associated with flight tendencies (Carver & Harmon-Jones, 2009; Lerner & Keltner,
2001). Therefore, in order to account for the fine-grained differences between various
emotions when considering their multi-componential nature and underlying appraisal patterns,
we designed the TES such that it targets discrete emotions.

1.2.3 The TES emotions: Selection and conceptualization. As a consequence of
choosing a discrete emotions approach, a selection had to be made as to which discrete
emotions to include. In order to ensure instrument economy and reliability, we sought to
construct multi-item scales for a small number of discrete emotions (enjoyment, anger, and
anxiety), both positive and negative in valence. We based our decision to include enjoyment,
anger, and anxiety on (1) frequency and relevance criteria, and (2) the clear distinctness of
selected emotions with respect to their componential definition, their appraisal patterns, their
subjective phenomenology, and their semantic meaning even for laypersons.

With respect to frequencies of emotions in human life in general, enjoyment (or
happiness) and anger outrank all other discrete emotions, as demonstrated by a quasi-
representative survey reported by Scherer, Wranik, Sangsue, Tran, and Scherer (2004).
Reviews of the qualitative literature on the teaching context in particular, revealed that
enjoyment can be considered the most salient positive emotion (Frenzel, 2014; Sutton &
Wheatley, 2003). Anger, in turn, proves to be the most prominent negative emotion for
teachers as documented in qualitative and narrative research on teachers’ emotions (Chang,
2013; Frenzel, 2014; Sutton, 2007; Sutton & Wheatley, 2003). Confirming this, Hagenauer
and Volet’s (2014a) interviews with university teachers revealed joy, happiness, and

satisfaction as the most frequently mentioned positive emotions, and annoyance, frustration,
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and anger as the most frequently mentioned negative emotions. Among the limited studies
that used real-life assessment methods to explore frequencies of discrete emotions during
teaching, enjoyment was also revealed as the most frequent positive emotion, and anger as the
most frequent negative emotion (Carson, 2006; Frenzel & Goetz, 2007; Goetz et al., 2015;
Keller, Frenzel, et al., 2014).

In addition to enjoyment and anger, we included anxiety because this emotion has
received considerable research interest most generally, but also in the teaching context
(Chang, 2009; Darby, 2008; Hart, 1987; Payne & Manning, 1990; Sutton & Wheatley, 2003)
— most likely due to its high relevance with respect to physical health and psychological well-
being (e.g., Schonfeld et al., 1997). Confirming the relevance of anxiety, in Hagenauer and
Volet’s (2014a) recent interview study with university teachers, feelings of insecurity,
worry/concern, and anxiety/nervousness were also mentioned as frequently by the participants
as anger and annoyance. Other discrete emotions including sadness, disappointment, pride,
shame, or boredom were mentioned by far less frequently.

Apart from their high relevance and frequency, we also chose to include enjoyment,
anger, and anxiety into our TES because they are clearly separable with respect to their
componential definition, their appraisal patterns, their subjective phenomenology, and their
semantic meaning even for laypersons. Feelings of enjoyment should be characterized by high
subjective pleasantness, approach motivational tendencies, open facial and gestural
expressions, and caused by appraisals that involve goal congruence and goal conduciveness,
coupled with appraisals of controllability and personal agency. The semantic field for this
emotion should contain: joy/enjoy, fun, happy/happiness, and enthusiasm/enthusiastic. Anger
should be characterized by unpleasant feelings, motivational tendencies that involve
“fighting” (while it is debatable whether this is part of the aversive motivational system or
approach-related; Carver & Harmon-Jones, 2009), aggressive facial and gestural expressions,

and appraisals of goal blockage and other-accountability. The semantic field for this emotion
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should contain: anger/angry, annoy/annoyed, mad, and frustrate. Anxiety, in turn, should be
characterized by unpleasant feelings, coupled with avoidance motivational tendencies, worry
cognitions, defensive facial and gestural expressions, and appraisals of threat and low
personal coping capabilities. The semantic field for this emotion should contain:
anxiety/anxious, tense, nervous, worry/worried, and uneasy.

1.2.4 Degree of specificity. When assessing trait affective experiences, researchers
have adopted varying levels of specificity, ranging from entirely general (“In my life, I
generally feel ...”), to context specific (e.g., “During work, I feel...”), or activity-specific
(e.g., “When writing papers, I feel...”; see also Goetz, Hall, Frenzel, & Pekrun, 2006). Which
level of specificity is optimal is a complex question that has been debated heatedly, for
example, for the construct of (teacher) self-efficacy (Klassen, Tze, Betts, & Gordon, 2011).
From the perspective of internal validity, assessing constructs at a more general level is
debatable when the construct in fact strongly varies across contexts (see Frenzel, Becker-
Kurz, Pekrun, & Goetz, 2015). In turn, “microscopically operationalized” measures have been
criticized for low practical utility (Pajares, 1996).

With the goal of developing a measure for emotions related to teaching, we have
already decided to address a rather specific context, namely teaching. Nevertheless, even
within this context, it might make sense to differentiate even further. For students’
achievement emotions, it has been shown that they are considerably domain-specific; that is,
they strongly vary within students depending on the subject covered in class (Goetz, Frenzel,
Pekrun, & Hall, 2006; Goetz, Frenzel, Pekrun, Hall, & Liidtke, 2007; Goetz, Pekrun, Hall, &
Haag, 2006). As such, for teachers’ emotions as well, it might make sense to differentiate
between different domains. Indeed, Frenzel and colleagues (2015) have shown mean levels of
emotional experiences systematically vary within teachers depending on the subject of
instruction. In addition, for teaching contexts in particular, there is empirical evidence that the

group of students taught also seems to play an important role for emotional experiences
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during instruction (Frenzel et al., 2015; Kunter, Frenzel, Nagy, Baumert, & Pekrun, 2011).
This research has shown that there is systematic mean-level variability of emotional
experiences within teachers caused by different groups of students taught, and that class
characteristics (e.g., disruption and student enjoyment as reported by the students) are
systematically related to teacher-reported levels of emotional experiences. Therefore, it was
concluded that teacher emotional experiences are specific to the particular group of students
taught and that this specificity should be taken into account when assessing teachers’
experiences during teaching.

Given that research on the optimal level of specificity for the assessment of teacher
emotions is scarce, we decided to explore this issue as part of our instrument validation
efforts. To this end, we constructed two different variants (general and specific) of each item.
General was captured through items such as “I generally enjoy teaching.” For the specific
variant, we chose to identify the group of students taught because that appears to be a
particularly meaningful distinction for teachers. The corresponding item in the specific variant
would thus be, “I enjoy teaching these students”. Overall, this resulted in six scales, one
general and one student-group specific scale for each of the three emotions. As such, our
analyses also aimed to validate the usefulness of the TES at different levels of specificity
(general versus group-specific).

1.3 Scale Development and Translation

Items were initially developed in German, with formulations inspired by teacher
narrative reports documented in qualitative studies (Bibby, 2002; Chang, 2009; Darby, 2008;
Hargeaves & Tucker, 1991; Hargreaves, 1998, 2005; Hart, 1987; Payne & Manning, 1990;
Prawat, Byers, & Anderson, 1983; Sutton, 2007; Sutton & Harper, 2009; Sutton & Wheatley,
2003; Thienel, 1988; van Veen, Seegers, & van de Ven, 2005; Zembylas, 2003). In addition,
we were influenced by instruments for the general assessment of emotions (e.g., the Positive

and Negative Affect Schedule Watson, Clark, & Tellegen, 1988) and instruments targeting
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emotions in the context of learning and achievement, including the State-Trait Anxiety
Inventory (Spielberger, 1983), the Test Emotions Questionnaire (Pekrun et al., 2004), and the
Achievement Emotions Questionnaire (Pekrun et al., 2011).

From our initial item pool (37 items), items were selected for preliminary versions of
the scales using expert judgment and criteria of semantic redundancy. Selection of items for
the final scales was based on exploratory factor analyses and item and scale statistics from
preliminary versions. Items for the final scales (four items for each for the three emotions)
were selected according to convergent item validity (i.e., high factor loadings on the relevant
scale) as well as divergent item validity (i.e., low factor loadings on other emotion scales).

Next, the German TES was translated into English independently by two different
bilingual experts in the field of emotion research (one native German-speaker fluent in
English, one native English-speaker fluent in German). Differences in their translations were
discussed until an agreed-upon preliminary English version was created. Items were then
back-translated by a third bilingual expert (native German-speaker fluent in English), and a
final revision of the English scales was conducted within the team to ensure content-related
item equivalence.

1.4 Strategy for Scale Analysis

The present research sought to investigate the reliability, internal and external test
validity of the TES, while also considering potential biases of the answers to our scales due to
social desirability (see Campbell, 1960, on the importance of ruling out substantial
relationships with trait-irrelevant method factors including social desirability as part of
instrument validation). Concerning the internal structure of the TES, our decision to integrate
three discrete emotions for the TES implied that the instrument should reflect a three-factor
structure (see e.g. Slaney & Maraun, 2008, on the importance to lay out the expected formal
structure of a test as a prerequisite to testing its internal test validity). Therefore, we assessed

internal test validity of the TES by evaluating whether the resultant data could be better
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described by a three-factor model than a two-factor model (i.e., differentiating only positive
vs. negative affect) or a single-factor model (i.e., denoting one-dimensional emotion factor;
see Figure 1 for a visual depiction of the three models). To compare these competing models,
we used confirmatory factor analysis.

Regarding external linkages, we examined the relations between teacher emotions and
teacher self-reported general affect, burnout, job satisfaction, self-efficacy, and student ratings
of teaching behaviors. Specifically, we included scales related to three commonly agreed
upon basic dimensions of teaching quality, namely, cognitive quality, effective classroom
management, and supportive climate (e.g. Baumert et al., 2010; Klieme, Pauli, & Reusser,
2009; Pianta & Hamre, 2009). Overall, we expected positive relationships between enjoyment
and positive affect, job satisfaction, and teacher self-efficacy, as well as between
anger/anxiety and negative affect and burnout. In turn, we expected negative relationships
between enjoyment, negative affect and burnout, as well as between anger/anxiety and
positive affect, job satisfaction and teacher self-efficacy. We expected these relationships to
be sufficiently high to indicate validity of the TES, yet low enough to warrant conceptual
separation between those established phenomena and the three discrete teacher emotions
assessed by the TES.

Drawing upon general psychological insights into the effects of human emotions on
behavior (such as, from positive psychology and mood research, see e.g. Fredrickson & Branigan,
2005; Isen, 2008; Mitchell & Phillips, 2007), and on corresponding frequently mentioned claims
that teacher emotions are linked with teaching quality (Frenzel, 2014; Hagenauer & Volet,
2014b; Hargreaves, 2000; Sutton & Wheatley, 2003) we also proposed that there were
systematic links between teachers’ emotions and their instructional behavior. Thus, we
expected enjoyment to be positively related to desirable teaching behaviors (such as clarity of
instruction, withitness, or teacher caring), and negatively related to undesirable teaching

behaviors (such as fast paced instruction, or teacher disrespect). For anger and anxiety, in
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turn, we expected positive relationships with undesirable teaching behaviors and negative
relationships with desirable teaching behaviors.

1.5 Research Questions

In sum this research aimed at answering the following questions:

1) Are the two variants of the TES reliable, as documented in analyses of internal
consistency?

2) Are the two variants of the TES internally valid, as documented by confirmatory
factor analyses (CFA) showing that three-factor models (i.e., three latent emotion
factors) fit the data better than either two-factor (positive vs. negative affect) or
single emotion factor models?

3) Are the two variants of the TES externally valid, as documented by theoretically
meaningful relations with teacher self-reported general affect, burnout, job
satisfaction, teaching self-efficacy, and student ratings of teaching behaviors?

4) Are the German and English language versions of the TES equivalent, as
documented by measurement invariance across German and North American
teacher samples?

5) Do the findings on reliability, internal and external validity replicate across studies,
specifically across German and North American teacher samples?

Four studies were conducted to answer these questions. In Study 1, we examined the
reliability and internal validity of the TES with a sample of German teachers from different
types of schools (research questions 1 and 2). Study 2 aimed to investigate external validity,
using two separate samples, a primary and a secondary school teacher sample (research
question 3). Study 3 included a sample of Canadian teachers from various school types to
validate the English version of the TES (research questions 4 and 5).

2. Study 1: Reliability and Internal Validity
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Study 1 was designed to provide data on the reliability and internal structure of the
general and student-group specific variants of the German TES.

2.1 Method

2.1.1 Sample and procedure. This study’s sample consisted of 414 teachers (257
female; 155 male; 2 unspecified) from the German state of Bavaria. Participants ranged in age
from 25 to 64 years (M = 43 years, SD = 11 years) with between 1 and 42 years of teaching
experience (M = 16years; SD = 11 years). Of these teachers, the majority worked in the
German three-tiered secondary state school system (33.3% low, 25.6% middle, and 17.2%
high) while 23.9% worked at primary school.

Contacts to schools were made through principals. Once permission was received, we
placed the surveys in the individual mailboxes of each teacher. The survey cover letter asked
for their voluntary participation with assurance of full confidentiality of their data.
Instructions provided asked the teachers to fill out the survey and to return the completed
survey in a sealed envelope to the secretary for pick-up by the research team.

2.1.2 Measures. Both the general and student-group specific variant of the German
TES were administered in this study (see Appendix A for list of items). Items were answered
on a four-point Likert Scale labeled with strongly disagree (trifft nicht zu), disagree (trifft
eher nicht zu), agree (trifft eher zu), strongly agree (trifft zu). We used a 4-point scale to
avoid a middle category participants can choose simply to indicate “I don’t know/I don’t want
to think about this” (e.g., Kulas & Stachowski, 2009), and to reduce the influence of response
sets such as social desirability (e.g., Garland, 1991). The 4-point scale also made it possible to
meaningfully verbally label each of the answers, which has been shown to increase the
psychometric quality of scales (Weng, 2004). Within the questionnaire, all 12 items for the
three emotions were presented in random order. Demographic items were added between the

general and the group-specific variants of the TES within the questionnaire.
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While the general scales began with a general introduction (Below you find a list of
statements describing your experiences as a teacher. Please indicate your personal response
to each of these statements by circling the number that best represents your answer) the
student-group specific scales were introduced with two different introductory sentences,
depending on the teaching policy that was pursued in the corresponding school. If a classroom
teacher policy was pursued (i.e., one teacher teaches all or most of the subjects to only one
group of students per school year; in Germany this applies to primary and low-track
secondary schools), the student-group specific scales were introduced with “When answering
the items below, please think of the students in your class this year.” In contrast, if a subject
teaching policy was pursued (i.e., teachers teach one or more subjects to several different
groups of students per school year; in Germany this applies middle- and high-track secondary
schools), the student-group specific items were introduced with, “When answering the items
below, please think of your typical Tuesday morning. Envision yourself walking into your
first class on Tuesday morning and think of the students in this particular class when
answering the following items” (see Jiang, Sporte, & Luppescu, 2015, for a similar procedure
to contextualize teacher ratings).
2.2 Results and Discussion

2.2.1 Descriptive statistics and reliability of the TES. Table 1 shows means, standard
deviations, and internal consistencies (Cronbach’s Alphas) for standardized items of the
general and student-group specific variants of the TES. Mean ratings for enjoyment were
relatively high (> 3 on the four-point scale), and anger and anxiety ratings were relatively low
(< 2) for both the general and the student-group specific scales. However standard deviations
were sufficiently large to preclude ceiling or floor effects. Internal consistencies of the general
scales were good, with Cronbach’s Alphas ranging between .70 (anxiety) and .77
(enjoyment). For the student-group specific scales, internal consistencies were very good,

with Cronbach’s Alphas approaching .90.
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Manifest intercorrelations of the enjoyment, anger, and anxiety scales are depicted in
Table 2. As expected, enjoyment was negatively related to both anger and anxiety (rs ranging
around -.40 for general and -.65 for student-group specific scales), which in turn were
positively related to each other (r = .42 for general and .75 for student-group specific scales).
Additionally, for each emotion, the general and student-group specific scales proved to be
quite highly positively correlated with one another (rs ranging around .50).

2.2.2. Internal validity of the TES. We inspected the internal validity of the TES by
means of confirmatory factor analyses using the Mplus software Package Version 7.31
(Muthén & Muthén, 1998-2010). Since fit indices are differentially sensitive to different types
of model misspecification (Hu & Bentler, 1998), we inspected a range of fit indices including
the comparative fit index (CFI), the root-mean-square error of approximation (RMSEA), and
the standardized root-mean-square residual (SRMR). We applied the typical rules of thumb
proposing that model fit is acceptable with a CFl of close to .95 or higher, an RMSEA and
SRMR of close to .08 or lower (see Browne & Cudeck, 1993; Hu & Bentler, 1999), while
bearing in mind that some consider these cut-off criteria as too strict, particularly for complex
data structures with large sample sizes (Marsh, Hau, & Wen, 2004).

As can be seen in Table 3, the three-factor model for the student-group specific scales
had a very good fit, and also the fit of the three-factor model for the general scales was
acceptable (with only the CFI failing the recommended fit criteria). All other models did not
meet the recommended model fit criteria for at least two of the three fit indices. Since the
three models were nested, we also performed chi-square difference tests (by inspecting
whether the p-value for AChi-square/Adf was significant) for the comparison of the two-factor
versus single-factor model, as well as the two-factor versus three-factor models. Each of these
comparisons was highly significant (p < .01). This underscored the superiority of the three-
factor models over the single- or two-factor models. Our confirmatory factor analyses also

yielded latent correlations between the three emotion factors (see Table 2). Due to correction
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for unreliability, these correlations were generally high (almost .60 for the general scales, and
reaching above .80 for the student-group specific scales), however they were still low enough
to warrant conceptual separation between the three discrete emotions as assessed with the
TES.
3. Study 2: External Validity

Study 2 was designed to explore the external linkages of the German TES with teacher
self-reported variables as well as student-reported perceptions of teacher behavior. This study
had a focus on the particular teacher-class relationship and therefore used only the student-
group specific scales. Two separate samples were recruited for this study. In the first sample,
linkages with general affect as well as burnout and social desirability were explored. With the
second sample, we sought to replicate these external linkages, while additionally exploring
relationships with job satisfaction and self-efficacy, and with teaching behaviors as observed
by students.
3.1 Method

3.1.1. Samples and procedures. Sample 1 included 85 primary school teachers with 1
to 40 years of teaching experience (M = 18 years, SD = 12 years) from the German state of
Bavaria. Participants were predominantly female (95.3%; this corresponds with the gender
rate among primary teachers in Bavaria; Bavarian State Ministry of Education, 2013) and
ranged in age from 23 to 64 years (M = 43 years; SD = 12 years). Sample 2 stems from a
large-scale study on emotion processes in the classroom that involved both teachers and
students. The study design implied a 1:1 match between teachers and one single group of
students they taught in that school year, thus data are available on the student-group specific
teaching behaviors of the teachers in this sample, as measured by aggregated student
perceptions. It included teachers (N = 68) with their students (N = 1,566) from middle (55%)
and upper track secondary schools (45%) in the German state of Bavaria. The majority of

teachers (76.8%) were female with an average age of 40 years (Min/Max = 24/65 years; SD =
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12 years) with an average of 18 years teaching experience (Min/Max = 1/42 years; SD = 12
years). The student sample consisted of 57.1% female participants from grades 5 through 10
(Mean age = 13.4 years, Min/Max= 10/20 years, SD = 1.6 years).

3.1.2 Measures. Participants from the first sample were asked to fill out the student-
group specific variant of the TES as well as several other scales for the external validation of
the emotion scales. The TES items were again presented in a random order. Positive and
negative affect were measured with the full-length German version of Watson and colleagues’
(1988) “Positive And Negative Affect Schedule” (PANAS, Krohne, Egloff, Kohlmann, &
Tausch, 1996), and the three facets of teacher burnout (emotional exhaustion,
depersonalization, personal accomplishment) were measured by Enzmann and Kleiber’s
(1989) German translation of Maslach’s burnout inventory (Maslach & Jackson, 1986). To
assess social desirability, we used Musch, Brockhaus and Broeder’s (2002) German
translation of Paulhus’ (1994) “Balanced Inventory of Desirable Responding™ (BIDR), which
comprises subscales for self-deception and impression management. With the exception of the
impression management subscale (Alpha = .51), the internal consistencies for the
measurement of these validating constructs were satisfactory to good (see Appendix B).

In sample 2, positive and negative affect were again assessed as measured with Krohne
et al.’s (1996) German full-length version of Watson et al.’s (1988) Positive and Negative
Affect Schedule (PANAS) and emotional exhaustion measured with Maslach and Jackson’s
(1986) burnout inventory (German adaptation by Bohm-Kasper, Bos, Jaeckel, & Weishaupt,
2000), and social desirability, which for reasons of space limit in the teacher questionnaire
was measured only with the impression management subscale (Musch et al., 2002).
Additionally, in this sample, teacher job satisfaction adapted from Béhm et al. (2000) and
teacher self-efficacy as measured by a student-group specific adaptation of the Teachers’
sense of efficacy scale (Tschannen-Moran & Hoy, 2001) was included. The internal

consistencies (presented through Appendix B) for these scales were satisfactory to good.
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In addition, in sample 2, we assessed different facets of teacher behavior using
established scales from two German large-scale studies on classroom processes (Professional
Competence of Teachers, Cognitively Activating Instruction, and Development of Students”
Mathematical Literacy, COACTIV, cf. Brunner et al., 2006; and Project for the analysis of
learning mathematics, PALMA, cf. Pekrun et al., 2007). The scales referred to three
commonly agreed-upon basic dimensions of teaching quality: cognitive quality of instruction,
effective classroom management, and supportive climate (Baumert et al., 2010; Klieme et al.,
2009; Pianta & Hamre, 2009). Specifically, for cognitive quality of instruction, we assessed
student perceptions of clarity of instruction (e.g., “Our teacher can explain things really well”)
and variety in instruction (e.g., “Our teacher provides varied instruction). For classroom
management, we assessed withitness as a desirable behavior (e.g., “Our teacher always knows
exactly what’s going on in class”) and fast-paced instruction as an undesirable one (e.g., “Our
teacher gives us little time to reflect on questions. For supportive climate, we assessed
acceptance of errors (e.g., “Our teacher is patient when a student gives a wrong answer”),
teacher caring (e.g., “Our teacher is available if I need to talk to him”), and teacher support
after failure (e.g., “If | had a bad grade, my teacher tries to find the reasons together with me”)
as desirable teaching behaviors, and teacher disrespect (e.g., “Our teacher treats students
condescendingly”) as an undesirable teaching behavior. As presented through Appendix C, all
scales consisted of 3 or 4 items and showed acceptable internal consistency. More
importantly, students’ answers were highly homogeneous within classes, as indicated by high
second-order intra-class-correlations (ICC(2); see Appendix C, cf. Ludtke, Trautwein, Kunter,
& Baumert, 2006, for the calculation and use of the ICC(2) for assessing reliabilities of class-
aggregated ratings).
3.2 Results and Discussion

3.2.1 Descriptive statistics and reliability of the TES. Means, standard deviations,

and internal consistencies (i.e., Cronbach’s Alphas) for standardized items for Study 2 are
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included in Table 1. As found in Study 1, average ratings for enjoyment were generally high
(> 3 on the four-point scale), and average anger and anxiety ratings were generally low
(however, the average anger scores exceeded 2 for the primary school teachers in the first
sample of Study 2). Standard deviations were again sufficiently large to preclude ceiling or
floor effects. Internal consistencies were again high for enjoyment and anger in the first
sample (primary school teachers) and anger in the second sample (secondary school teachers),
with Cronbach’s Alphas above .80. They were a little weaker for anxiety in the first sample
and enjoyment and anxiety in the second sample, though still above .70. The pattern of
correlations between the enjoyment, anger, and anxiety scales was similar to the Study 1
findings (see Table 2). Again, enjoyment was negatively related to both anger and anxiety in
both samples. Anger and anxiety were positively related to each other in the first, but not in
the second sample.

3.2.2 External validity. To explore the external linkages of the TES, we inspected the
correlations between enjoyment, anger, and anxiety and the external constructs that were
included in the two samples (see Table 4).

3.2.2.1 Correlations with other teacher variables. Across the two samples and in line
with expectations, we found consistent small to medium-sized relationships between teaching
enjoyment and general positive affect, and between anger as well as anxiety and general
negative affect. With respect to the three dimensions of burnout, data from sample 1 revealed
substantial and consistent relationships with teacher emotions (negative correlations for
enjoyment; positive correlations for anger and anxiety), with only one exception: anxiety was
unrelated to depersonalization. In sample 2, these links between teacher emotions and
emotional exhaustion were fully replicated, even though the relationships were weaker than in
the first sample.

Furthermore, in the second sample we found significant (yet small) negative

relationships of teaching anxiety with job satisfaction and self-efficacy. Inconsistent with
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expectations, job satisfaction and teaching efficacy proved to be unrelated to both enjoyment
and anger.

Finally, in sample 1, all three emotions were unrelated to impression management, and
both enjoyment and anger proved to be unrelated to self-deception. Anxiety showed a weak
negative correlation with self-deception. In sample 2, a small positive correlation between
enjoyment and impression management was observed, whereas anger and anxiety were
unrelated to impression management.

3.2.2.1 Correlations with student ratings. Table 5 presents the bivariate correlations
between enjoyment, anger, and anxiety during teaching and group-aggregated student ratings
of their teachers’ behaviors. Overall, the results clearly corroborated assumptions that the
experience of enjoyment during teaching was significantly positively correlated with the
desirable teaching behaviors assessed in our study (clarity of instruction, variety in
instruction, acceptance of errors, teacher caring, and support after failure) and significantly
negatively related to the more undesirable teacher behaviors (fast paced instruction and
teacher disrespect towards students). Also in line with expectations, teacher anger was
significantly positively correlated with those undesirable teaching behaviors, and negatively
related to student perceptions of desirable teacher behaviors with respect to teaching quality
(specifically, variety in instruction) and to the quality of their relationship with the teacher
(teacher caring and support after failure). For anxiety, all correlations were in the expected
directions, yet only the negative relationship between teacher anxiety and acceptance of errors
reached significance (likely due to small sample size).

In order to further strengthen the evidence for the incremental validity of the TES over
more general affect scales, we also inspected the partial correlations between teacher-reported
emotions and student-reported teacher behaviors, controlling for teacher-reported positive
affect (for enjoyment) and negative affect (for anger and anxiety). As seen through Table 5,

the partial correlational pattern was virtually identical with the bivariate correlation pattern,
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with two exceptions. For enjoyment, the partial correlation between enjoyment and clarity of
instruction, teacher caring, and teacher support after failure were still substantial, but clearly
smaller than the bivariate correlations. In addition, the relationship between anger and
student-perceived withitness was increased to a value as high as .30 when controlling for
general negative affect. This finding is inconsistent with our expectation, since we had
proposed that withitness was a desirable teaching behavior that would correlate positively
with enjoyment, but negatively with anger and anxiety. However, our finding rather implies
that teachers who reportedly experience more anger in the classroom, above and beyond
experiencing more negative affect generally, are perceived by their students as more closely
monitoring the classroom, while teacher enjoyment and anxiety proved to be unrelated with
student-perceived withitness.
4. Study 3: The English TES

Study 3 was designed to replicate findings on the reliability, internal structure, and
external validity of the TES with a Canadian sample using the English version of the TES. In
addition, beyond replication, this study sought to assess measurement invariance across the
German and English versions of the TES.
4.1 Method

4.1.1 Sample and procedure. We recruited 377 (75.9% female) Canadian teachers
over two consecutive days while in attendance at a city-wide mandated teacher convention.
Teachers were approached in the convention center and invited to voluntarily complete a
paper-and-pencil survey requiring about 15 minutes. More than half of participants (53.6%)
were teaching in primary schools (kindergarten to Grade 6) and 44.8% were teaching middle
or high school (1.6% unspecified) with an average of 13 years of teaching experience
(Min/Max = 0.5/45 years; SD = 10 years). Participants ranged in age from 21 to 68 years (M =
40 years, SD =11 years), and most (93.7%) were Non-Aboriginal (1.3% Aboriginal; 5% not

specified).
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4.1.2 Measures. Participants were asked to fill out both the general and the student-
group specific variants of the TES. Additionally, teachers were asked to answer the short
version of the PANAS scales measuring positive and negative affect (Watson et al., 1988),
and the three subscales of Maslach and Jackson’s (1986) teacher burnout inventory. The
Marlowe-Crown social desirability scale (Fischer & Fick, 1993; Strahan & Gerbasi, 1972)
was used to assess social desirability. In the questionnaire, demographic information was
assessed first, followed by two separate sections that assessed the PANAS and social
desirability. The general TES items and the items of the burnout inventory were then
presented (in random order). In the last section of the questionnaire, teachers were asked to
judge the group-specific TES items (also presented in random order). Reliabilities for these
scales were satisfactory to good (see Appendix B).

4.2 Results and Discussion

4.2.1 Descriptive statistics and reliability. Means, standard deviations, and internal
scale consistencies (i.e., Cronbach’s Alphas) for standardized items were presented through
Table 1. Again, average ratings for enjoyment were generally high (> 3 on the four-point
scale), and average anger and anxiety ratings were generally low (< 2). However, standard
deviations were again sufficiently large to preclude ceiling or floor effects. Cronbach’s Alpha
was .73 for the general teaching enjoyment scale, and ranged above .80 for the general anger
and anxiety scale. For the student-group specific scales, Cronbach’s Alphas were again even
higher (reaching .80 or higher) for all three emotions.

Furthermore, the pattern of intercorrelations between the enjoyment, anger, and anxiety
scales was equivalent with that observed for the German TES (see Table 2). Again, enjoyment
was negatively related to both anger and anxiety (rs ranging around -.50 for general and -.60
for student-group specific scales), which in turn were positively related to each other (.50 for

general and .69 for student-group specific scales). Furthermore, the positive correlations
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between the general and student-group specific scales were a little higher than in the German
sample (rs ranging above .70).

4.2.2 Internal validity. The three-factor model for both the general and the student-
group specific variants had a good fit (see Table 3). All other models did not meet the
recommended model fit criteria for at least two of the three fit indices. We again performed
chi-square difference tests (by inspecting whether the p-value for AChi-square/Adf was
significant) for the comparison of the nested two-factor versus single-factor model, as well as
the two-factor versus three-factor models. Each of these comparisons was highly significant
(p < .01). This underscored the superiority of the three-factor models over the single- or two-
factor models for the English TES. Our confirmatory factor analyses also yielded latent
correlations between the three emotion factors (see Table 2). As with the German TES, due to
correction for unreliability these latent correlations were rather high (.68 and higher), but low
enough to warrant conceptual separation between the three discrete emotions measured.

4.2.3 Cross-language equivalence. We inspected measurement invariance of the TES
across the Canadian sample (this study) and the German sample (Study 1) by applying a
commonly used stepwise procedure (e.g., Chen, 2007; Van de Schoot, Lugtig, & Hox, 2012).
This procedure involves inspecting a (1) configural invariance model which assumes that the
same item is associated with the same factor in each group, (2) metric invariance model that
additionally assumes equivalence of item factor loadings, and (3) scalar invariance model that
additionally assumes equality of item intercepts. Configural invariance is required to conclude
that two language versions measure an equivalent set of latent variables. Invariance of factor
loadings is necessary to be able to compare relationships with other variables across the two
language versions. Additional invariance of intercepts is required to compare latent means
across groups (e.g., Chen, 2007; Cheung & Rensvold, 2002; Van de Schoot et al., 2012).

In order to judge the severity of loss of model fit when imposing equality constraints,

we used Chen’s (2007) recommendations. Accordingly, with adequate sample sizes (as in our
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studies) for testing loading invariance, a change of .01 or lower in CFI, supplemented by a
change of .015 or lower in RMSEA or a change of .030 or lower in SRMR would indicate
noninvariance; for testing intercept invariance, a change of close to .010 or lower in CFl,
supplemented by a change of close to .015 or lower in RMSEA or a change of close to .010 or
lower in SRMR would indicate noninvariance.

Overall, the configural invariance models for both the general and the student-group
specific scales had an acceptable fit, indicating that the factor structure can be assumed to be
equivalent across the two languages (see Table 6). When imposing equality constraints for the
loadings, the loss of model fit was tenable for both the general and the student-group specific
scales. For the general scales, ARMSEA and ASRMR were clearly below the recommended
thresholds, and ACFI was just above .01. For the student-group specific scales, metric
invariance could be established based on all three indicators. However, constraining intercepts
to invariance resulted in an untenable loss of fit for both the general and the student-group
specific scales. To explore the severity of the lack of intercept invariance for each emotion
separately, we ran three partial invariance models, setting each emotion’s intercepts to
equality at a time (see Models 3a to 3c in Table 6). This revealed that the lack of intercept
invariance was particularly pronounced for anger and anxiety, and less pronounced for
enjoyment.

A closer inspection of the intercept differences at the item level revealed that for
enjoyment, those differences were all of similar size and inconsistent in direction. For anxiety
though, there was a general tendency for intercepts in the English version to be higher as
compared to the German version, with two items sticking out in particular. Those were, “I am
often worried that my teaching isn’t going so well” and “Preparing to teach often causes me to
worry.” These items share the term “worry” which in English thus seems to be more easily
agreed with than the German “sich Sorgen machen.” Finally, for anger, two items had clearly

higher intercepts in the German than in the English language version (“I often have reason to
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be angry while I teach these students” and “Sometimes I get really mad at these students”).
Thus the terms “to be angry” and “get mad” seem to be harder to agree with than the German
terms “sich drgern” and “sauer werden.” By contrast, one anger item had a clearly higher
intercept in the English language version (“Teaching these students frustrates me”), thus
“frustrate” seems to be more easily agreed with than “frustrieren” in German.

4.2.4 External validity. Correlations between the general and student-group specific
TES and the external constructs are included in Table 4. The pattern of correlations between
the teacher emotions and general affect and burnout was strikingly similar to that obtained in
the German samples, and the patterns of relationships of the external constructs were
equivalent to those of the general and student-group specific English variants of the TES.
There were again small to medium-sized relationships between teaching enjoyment and
general positive affect, and substantial and consistent relationships between the emotions and
all three burnout dimensions (negative correlations for enjoyment; positive correlations for
anger and anxiety). In addition, social desirability proved to be weakly positively related to
enjoyment, and weakly negatively related to anxiety and anger.

5. General Discussion

The current research provided evidence on the reliability and validity of a newly
developed self-report instrument to assess three emotions considered most relevant in the
context of teaching, generally or specific to a student group, in two languages (German and
English): enjoyment, anger, and anxiety. So far, instruments for the quantitative assessment of
discrete teacher emotions have been grossly lacking. As such, this research provides a first
systematic measurement instrument on teacher emotions. The instrument is easy to
administer, shows metric invariance across its German and English language versions, has
strong psychometric properties in terms of reliability and internal validity, and demonstrates
strong external validity. These findings were robust across multiple samples, as discussed

below.
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5.1 Reliability and Internal Validity

All variants of the TES, including both the general and the student-group specific
scales and both the German and English language versions, demonstrated acceptable to very
good reliabilities in terms of Cronbach’s Alphas, with values ranging between .70 and .92. In
addition, the confirmatory factor analyses revealed more detailed information on the internal
validity of the different variants of the TES. Specifically, our discrete emotion approach
proved to be valid in that the three-factor model (including separate latent variables for
enjoyment, anger, and anxiety) was clearly superior to either the single-factor model (with a
unidimensional “emotion” factor) or the two-factor model (with a positive versus negative
affect factor; see Figure 1 for the three models). As such, the TES is clearly suitable for
assessing teaching enjoyment, anger and anxiety as distinct constructs. The three emotions are
correlated, yet they are clearly conceptually and statistically separable. Furthermore, the three
emotions show differential relationships with other constructs.

Acknowledging that the level of specificity for a self-report instrument like the TES is
an important issue (e.g., Klassen et al., 2011; Pajares, 1996, on this debate for the construct of
self-efficacy), we further sought to explore the utility of the TES at two levels of specificity.
Drawing upon findings that the particular group of students seems to be an important
contextual factor for how teachers feel during teaching (Frenzel et al., 2015; Kunter et al.,
2011), we constructed both general teaching scales and student-group specific variants of the
TES. Overall, both variants of the TES display good psychometric properties and a consistent
internal three-factor structure. Correlations between the general and student-group specific
scales were generally high (around .50 in the German sample, and around .70 in the Canadian
sample). The internal consistencies (Cronbach’s Alphas) of the student-group specific scales
and the correlations between these scales tended to be higher than those of the general scales,
and the fit of three-factor CFA models tended to be better for the general scales than for the

student-group specific scales, particularly for the German language TES.
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As such, attending to the social context in terms of the specific student group indeed
seems to be a quite meaningful way to contextualize teacher emotional experiences during
teaching. Future studies may also call for a contextualization that takes into account the
particular subject taught. To this end, it will be easy to adapt the TES for creating subject
specific variants (e.g., “I enjoy teaching Math”; “I often have reasons to be angry while I
teach English”; “I feel tense and nervous when I teach Chemistry”), in case researchers seek
to consider specific subjects in their research. Indeed, for students’ achievement emotions, it
has been shown that they are considerably domain-specific (Goetz, Frenzel, et al., 2006;
Goetz et al., 2007; Goetz, Pekrun, et al., 2006), and also for teachers, there seems to be
considerable within-person variability due to the subject taught (Frenzel et al., 2015).

5.2 Cross-Language Equivalence

For both the general and the student-group specific scales, the findings suggest both
configural invariance and metric invariance (i.e., equality of factor loadings) across the
German and English versions of the TES. As such, it can be concluded that the two language
versions measure an equivalent set of latent variables, and relationships with other variables
can be compared across samples that used the two language versions.

We could, however, not establish invariance of intercepts across the German and
English language versions of the TES. This implies that mean-level comparisons across
samples that used the two language versions should be done cautiously (Chen, 2007; Cheung
& Rensvold, 2002). Overall, the cross-language equivalence of the TES is satisfactory,
considering that translations for content as delicate as emotions are particularly challenging
(Fontaine, Scherer, & Soriano, 2013; Spielberger, 2006).

5.3 External Validity

The external validation provided evidence that the TES shows consistent external

validity in terms of correlations with related constructs including general positive and

negative affect, burnout, job satisfaction, and teacher self-efficacy. As expected, teaching
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enjoyment was positively linked with general positive affect, and negatively linked with
general negative affect, emotional exhaustion, lack of accomplishment, and depersonalization.
In contrast, teaching anger and anxiety were negatively linked with general positive affect,
and positively linked with general negative affect, emotional exhaustion, lack of
accomplishment, and depersonalization. Generally, these relationships were consistent in their
direction, yet small enough in size to warrant clear conceptual separation of discrete emotions
as experienced by teachers and those related constructs. Contrary to expectations, we found
that neither enjoyment nor anger were systematically linked with job satisfaction or teacher
self-efficacy. However, teaching anxiety showed clear negative relationships with these
constructs. This suggests that teacher anxiety, despite overall rather low means, is an
important construct to consider because of its relationship with important teacher outcomes.

Finally, we found consistent relationships with student ratings of teaching behaviors,
even when controlling for general positive and negative affect. It is important to note that this
is particularly strong evidence for external validity since these findings are not threatened by
single-source bias. Overall, these findings corroborate claims that “happier teachers do
provide better teaching” (Taxer & Frenzel, 2015a, p. 86), because there were positive
relationships between teacher enjoyment and desirable teaching behaviors including clarity of
instruction, variety in instruction, acceptance of errors, teacher caring and support after
failure. Moreover, we found negative relationships between teacher enjoyment and more
undesirable teacher behaviors including fast paced instruction and teacher disrespect towards
students. Additionally, our data point to the fact that the more anger teachers report, the less
variation their students experience in their instruction, and the less caring and support their
students experience to receive from them, but the more their students perceive the instruction
to be fast paced and the teacher to display disrespect. Counter to expectations, anger also was
positively related to withitness as perceived by the students, which we would have

categorized as a desirable teaching behavior. This effect was revealed particularly once
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general negative affect was controlled for. As such, it seems to be the specific nature of anger
(but not any other, related negative emotions such as anxiety, disappointment, or
hopelessness) which positively relates to student-perceived withitness. We speculate that
when teachers express their experiences of anger to students, students perceive these teachers
as “strict”, and maybe therefore also feel closely monitored by them. This interpretation is in
line with existing teacher interview data which suggests that anger expressions in the
classroom can help to enforce rules or to make the seriousness of an infraction clear to
students (Sutton, Mudrey-Camino, & Knight, 2009; Winograd, 2003).

Relationships between teacher anxiety and student ratings of desirable versus
undesirable teacher behaviors were similarly consistent, however comparably small in size.
In sum, our data proposes that teaching anxiety is a threat more to teachers’ well-being rather
than to the quality of their teaching. In contrast, teaching enjoyment is positively linked with
effective teaching, but not necessarily with being satisfied with the teaching job or feeling
particularly efficacious when teaching. Future research will be needed to replicate and refine
these findings, particularly with respect to their causal ordering and long-term effects. It is
important to note that these findings on the external validity of the TES were robust across
multiple studies and two cultural contexts (German versus Canadian). We conclude that both
the English and the German language versions of the TES demonstrate external validity.

Finally, in some of our studies, we observed a tendency for enjoyment to correlate
slightly positively and anger and anxiety to correlate slightly negatively with social
desirability. Similar findings have been reported for student reports about anxiety (e.g.
Zeidner, 1998) and measures of general well-being (Huebner, Laughlin, Ash, & Gilman,
1998). For well-being it has been suggested that positive correlations with social desirability
measures do not necessarily suggest a bias, but rather reflect an underlying personality
characteristic that contributes to positive life satisfaction (Diener, Sandvik, Pavot, &

Gallagher, 1991). Overall, the present findings suggest that social desirability is not a serious
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threat to the validity of the TES. Yet, these findings are consistent with the idea that there are
emotion display rules for teachers, for example that emotions considered ‘too strong’ should
generally not be displayed, and that positive emotions should be expressed, whereas negative
emotions should be suppressed. The existence of such display rules for teacher emotions has
been addressed in qualitative research (Schutz, Cross, Hong, & Osbon, 2007; Sutton, 2004;
Winograd, 2003; Zembylas, 2005), but, to the authors’ knowledge, not yet tested
quantitatively.

5.4 Limitations and Implications for Future Research

For the TES as presented herein, we chose a trait approach, which should be suitable to
assess teachers’ emotions in a non-intrusive and economical way. We are aware of and point
any potential user of the instrument to the fact that such trait-based retrospective judgments
may be influenced not only by the “true scores” of participants’ emotional experiences, but
also by their beliefs about their emotions (Goetz, Bieg, Ludtke, Pekrun, & Hall, 2013;
Robinson & Clore, 2002). Nevertheless, we are convinced that such trait-like emotional
experiences are highly relevant for general well-being and also have important behavioral
implications (e.g., teachers’ intentions to quit, Klassen & Chiu, 2011) — in fact, some
researchers have argued that trait emotions matter even more than state emotions, for example
with respect to decision making (Wirtz et al., 2003).

Notably, trait-based scales can easily be adapted for state assessments (Gogol et al.,
2014), and we suggest that the TES can be adapted in a similar fashion. For example, teachers
would be asked “How do you feel at the moment?”” and corresponding TES items would then
be, “I enjoy teaching/I feel enthusiastic/l feel annoyed/l have reasons to get angry/I feel tense
and nervous/I am worried that my teaching isn’t going so well.” Such in situ approaches to
assessing teacher emotions have been applied successfully in scattered past studies (Carson,

Weiss, & Templin, 2010; Goetz et al., 2015; Keller, Chang, Becker, Goetz, & Frenzel, 2014).
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A less intrusive, yet still more highly situated approach to assessing teacher emotions
would be a teaching diary, which involves teachers judging their emotions right after a lesson
(e.g., Becker, Keller, Goetz, Frenzel, & Taxer, 2015; Frenzel et al., 2015). The TES can also
casily be adapted for use in such diary studies, by introducing the items with “In the past
lesson...” and then adding for example, “I enjoyed teaching/I had reasons to become angry/I
was tense and nervous”, et cetera.

Additionally, when constructing questionnaires on emotional experiences, it is
challenging to tease apart inner feelings from shown behaviors. In that respect, our item “I
teach with enthusiasm” might be slightly ambiguous, potentially addressing either feeling
enthusiastic, or behaving enthusiastically in terms of a teaching style (see also Kunter et al.,
2011). Given that we have repeatedly found in our studies that this item — both in its German
and English versions — showed consistently high item-total correlations with the enjoyment
scale, we suspect that most respondents interpret the term “enthusiasm” in this context more
as an affective experience than as a behavior. Nevertheless, we are convinced that teasing
apart affective experiences from displayed behaviors is meaningful particularly for the
construct of teacher enthusiasm (Keller, Woolfolk Hoy, Goetz, & Frenzel, in press; Taxer &
Frenzel, 2015b). Researchers who focus on this distinction in their research will either want to
abandon the “enthusiasm” item from the enjoyment scale, or adapt it into “I experience
enthusiasm when I teach” to focus explicitly on the feeling component of enthusiasm.

Another limitation of the present study is that it included only teachers from western,
individualistic cultures (Germany and Canada). While we were able to show that the German
and English language versions of the TES are largely equivalent, future research will have to
show if translations into other languages can also be successful, particularly into languages
that are spoken in eastern, collectivistic cultures (see Frenzel, Thrash, Pekrun, & Goetz, 2007,
about attempts to translate the Achievement Emotions Questionnaire for students into

Chinese). Provided that there was measurement equivalence, using the TES among teachers



Running head: THE TEACHER EMOTIONS SCALES (TES) 33
from eastern versus western countries could reveal if the mean levels of reported enjoyment,
anger, and anxiety differ between teachers from those cultures, and it would be interesting to
explore if differing emotion display rules for classrooms contribute to those differences.

Finally, it is worth mentioning that future research may want to address a broader range
of discrete emotions for teachers. While the TES address three highly relevant and frequent
emotions teachers experience, there are other emotions with most likely lower frequency that
nevertheless might deserve future research attention. We believe that pity would be an
intriguing candidate, since despite its clearly pro-social, empathetic connotation, attribution
theory would imply that it has detrimental effects for students’ self-concepts if teachers
express pity about students’ poor performance (Butler, 1994; Graham, 1984; Rustemeyer,
1984). In addition, the emotion of boredom also seems to be underestimated for teaching
contexts. While this emotion is barely ever mentioned by teachers in interview studies, it was
shown to be experienced with surprisingly high frequency in studies that used the experience
sampling method to explore teachers’ emotional lives (Carson, 2006; Goetz et al., 2015;
Keller, Chang, et al., 2014). Further discrete emotions worth exploring might be pride, which
teachers reported to rather frequently express in the classroom, and disappointment, which
they reported to deliberately hide, according to a recent quantitative study of teachers’
emotion regulation in the classroom (Taxer & Frenzel, 2015a).

To conclude, the general and student-group specific variants of the TES are economic,
reliable, and valid instruments in both German and English. As such, they stand to make an
important contribution to advancing research on teachers’ emotions by providing robust
quantitative measures that can expand the current body of primarily qualitative knowledge on
teacher emotions (Frenzel, 2014; Sutton & Wheatley, 2003). We hope that the existence of the
TES inspires future research directed at exploring relations between teachers’ emotions and
their coping and emotion-regulation. For example, it will be intriguing to explore how

teachers’ reports of their enjoyment, anger, and anxiety relate with their efforts to engage in
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antecedent-focused emotion regulation (i.e., regulation before the emotion is generated) and
response-focused emotion regulation (i.e., after the emotion is generated, cf. Gross, 1998). As
such, the TES should also be an effective tool for evaluating the success of intervention
studies directed at emotion regulation and coping for teachers. Additionally, the TES provides
a tool to measure baseline scores of typically reported levels of experienced emotions during
teaching, and thus will allow explorations of when and why teachers engage in emotional
labor, and with what implications. This type of research is particularly important and timely
because teachers’ emotions are proving to be highly relevant not only for their own well-

being but also for the functioning of classrooms.
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Table 1
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Means, Standard Deviations, and Internal Consistencies (Cronbach’s Alphas) for the TES

General Scales

Student-Group Specific Scales

Enjoy- Anger Anxiety Enjoy- Anger Anxiety
ment ment
Means
Study 1 3.39 1.88 1.44 3.24 1.85 1.43
Study 2 (sample 1) 8 a a 3.25 2.05 1.54
Study 2 (sample 2) 8 a a 3.39 1.49 1.34
Study 3 3.30 1.63 1.82 3.30 1.67 1.72
Standard Deviations
Study 1 .50 52 44 .67 g1 .57
Study 2 (sample 1) 8 a a 67 .69 51
Study 2 (sample 2) a a a 49 51 .39
Study 3 44 .56 .60 48 .60 .60
Cronbach’s Alphas
Study 1 A7 13 .70 .90 .89 .89
Study 2 (sample 1) 8 a a .92 .86 74
Study 2 (sample 2) 8 a a 72 .80 .70
Study 3 73 .80 81 .80 .87 .87

Note. Study 1: N = 414 German teachers, various school types; Study 2, sample 1: N = 85
German primary school teachers; Study 2, sample 2: N = 68 German secondary school
teachers; Study 3: N = 377 Canadian teachers, various school types.

2 Only the student-group specific scales were administered in this study.
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Table 2
Intercorrelations of Enjoyment, Anger and Anxiety

General Student-Group Specific
Enjoyment Anger Anxiety Enjoyment Anger Anxiety
1 2 3 4 5 6
Studies 1 and 3
1 - A4** (- 58**) - 43** (- 58**) 51** -.30** -.35**
2 -51**(-.68**) A2%* ((58**) -.32%* 52** A0**
3 -51** (-.70**) B50** (. 71**) -.30** .35** H53**
4 A1** -51** - 43** -.69** (-.85**)  -.65** (-.73**)
5 -.50%** T4** 51** -.62%* (-.76*%) 75%%(.81%*)
6 -.50** S50** I5** - 57** (- 70**) B9** ([78**)
Study 2

4 - 72%* - 5g**
5 -.50** B7**
6 - 41** .08

Note. In the upper part of the table, intercorrelations for Study 1 (N = 414 German teachers, various school types) are reported above the diagonal,
and intercorrelations for Study 4 (N = 377 Canadian teachers, various school types) are reported below the diagonal. Correlations pertaining to the
general/group-specific emotion link are underlined. Latent correlations as obtained within the CFAs are shown in parentheses. In the lower part of
the table, intercorrelations for the first sample of Study 2 (N = 85 German Primary School Teachers) reported above the diagonal, and
intercorrelations for the second sample of Study 2 (N = 68 German Secondary School Teachers) are reported below the diagonal. With the latter
sample, only the student-group specific scales were used.

** p < 01,
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Internal Validity of the TES: One-, Two-, and Three-Factor Models

Germany (N = 414, Study 1)

Canada (N = 377, Study 3)

Model 12 df CFlI RMSEA SRMR 12 df CFlI RMSEA SRMR
General Scales

1. Single Emotion Factor Model 408 54 137 126 .083 343 54 .815 120 072
2. Two-factor Model: Positive 301 53 .815 .106 .070 267 53 .863 104 .062
vs. Negative Affect

3. Three-factor Model: 204 51 .886 .085 .065 140 51 943 .068 .044
Enjoyment, Anger, Anxiety

Student-Group Specific Scales

1. Single Emotion Factor Model 510 54 .848 156 .069 335 54 .868 119 .062
2. Two-factor Model: Positive 270 53 916 117 .053 228 53 918 .095 047
vs. Negative Affect

3. Three-factor Model: 188 51 .958 .081 .040 102 51 976 .052 .030

Enjoyment, Anger, Anxiety

44
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Table 4
External Validity of the TES: Correlations with Related Teacher Constructs
Enjoyment Anger Anxiety
Study 2 Study 2 Study 3 Study 2 Study 2 Study 3 Study 2 Study 2 Study 3
(sample  (sample (sample  (sample (sample  (sample
1) 2) 1) 2) 1) 2)

General Affect: pos 37** A41** 39**/.31** -.20 -.16 - 22%*[-,19** -.10 -.15 -.25%*[-,23**
General Affect: neg -.25% -.23 - 27%*[-.24%* 31** 29% .33**[.28** 30** 36** A5**[ 38**
Emotional Exhaustion -51** - 25* - 48**[- 45%* A45** 27* 50**/.49** A40** 33** A8**[ 44**
Depersonalization - 42%* a - 48%%*/[- 52%* 36** a B3**/.49** .06 a 50**/.56**
Lack of Accomplishment -.56** a -.67**[-.61** A2%* a A2%x*[ 52** 32** a 50**/.48**
Job Satisfaction a .07 8 a .03 a 8 -.25% a
Teacher Self-Efficacy a 17 a a -.13 a a -.29* a
Social Desirability 13/-.03  .24* 21%%[.22%* -04/.09 -.15 -.26%*/-.22* -25*/.05 -.03 - 21%%[- 17**

Note. Study 2, sample 1: N = 85 German primary school teachers; Study 2, sample 2: N = 68 German secondary school teachers; Study 3: N = 377
Canadian teachers [various school types]. For Study 2, correlations for self-deception/impression management social desirability subscales are
shown. For Study 3, correlations with general/specific emotion scales are shown.

This construct was not assessed in the corresponding study.
*p<.05 **p<.0L
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-IIE-i?elrensal Validity of the TES: Relations with Student Ratings of Teacher Behavior
Bivariate Correlation Partial correlation
Student Ratings Enjoy- Anger  Anxiety  Enjoy-  Anger®  Anxiety”
ment ment®
Clarity of Instruction 34** -.22 -.16 .23 -.18 -11
Variety in Instruction A5** -.31* -.22 37** -.28* -.18
Withitness A2 .20 -.22 -.07 31* -17
Fast Paced Instruction -.38* 32%* 22 - 41** .32* 22
Acceptance of Errors .38* -.23 -27* 35** -21 -.26*
Teacher Caring A1** -.28* -.23 31* -.24 -.19
Teacher Support after A1x* -.29* -.19 32%* -.25* -.15
Failure
Teacher Disrespect -37* 32** 23 -.36** 31* 21

Note. Sample: N = 68 German secondary school teachers and their N = 1,566 students.
& controlling for general positive affect

> controlling for general negative affect
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Table 6
Tests of Measurement Invariance for the German versus English Language Version of the TES
Model 12 df CFlI RMSEA SRMR ACFI ARMSEA ASRMR
General Scales
1. Configural Invariance 344 102 917 .078 .056 - -- --
2. Metric Invariance 388 111 905 .080 .069 012 .002 013
3. Scalar Invariance 917 120 126 130 131 79 .050 062
3a. Invariance of all loadings and
enjoyment intercepts 552 115 .850 .098 .094 .055 .018 025
3b. Invariance of all loadings and anger
intercepts 832 115 .753 126 129 152 .046 .060
3c. Invariance of all loadings and anxiety
intercepts 506 115 .866 .093 113 .039 013 044
Student-Group Specific Scales
1. Configural Invariance 291 102 .965 .069 .035 - - -
2. Metric Invariance 326 111 .960 .070 .058 .005 .001 .023
3. Scalar Invariance 770 120 .880 118 .085 129 041 027
3a. Invariance of all loadings and
enjoyment intercepts 390 115 .949 .078 .066 011 .008 .008
3b. Invariance of all loadings and anger
intercepts 696 115 .893 114 .090 .067 044 .032
3c. Invariance of all loadings and anxiety
intercepts 402 115 947 .080 .087 013 .010 .029

Note. The delta values are calculated relative to the preceding model in the stepwise measurement invariance test procedure. Metric invariance
involves equal loadings, scalar invariance involves equal loadings plus equal item intercepts.
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Figure 1. Unidimensional, two-factor, and three-factor models (depicted in the upper, middle,

and lower parts of the figure, respectively).
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Appendix A: English and German Items of the TES

English German
Short General Scales
name
Instruction Below you find a list of statements Im Folgenden finden Sie eine Reihe von
describing your experiences as a teacher.  Aussagen, die sich auf Ihre Erfahrungen
Please indicate your personal response to  als Lehrkraft beziehen. Bitte kreuzen Sie
each of these statements by circling the diejenige Antwort an, die Ihr personliches
number that best represents your answer.  Erleben am besten beschreibt.
Enjoyment  joyl I generally enjoy teaching. Im Allgemeinen macht mir Unterrichten
Freude.
joy2 I generally have so much fun teaching Im Allgemeinen macht mir Unterrichten
that | gladly prepare and teach my so viel Spaf, dass ich den Unterricht
lessons. gerne vorbereite und durchfihre.
joy3 | often have reasons to be happy while | Wiéhrend des Unterrichts habe ich oft
teach. Grund, mich zu freuen.
joy4 I generally teach with enthusiasm. Im Allgemeinen unterrichte ich mit
Begeisterung.
Anger angl | often have reasons to be angry while | Wéhrend des Unterrichtens habe ich oft
teach. Grund, mich zu &rgern.
ang2 | often feel annoyed while teaching. Waéhrend des Unterrichtens bin ich oft
genervt.
ang3 Sometimes | get really mad while | teach.  Beim Unterrichten werde ich gelegentlich
richtig sauer.
ang4 Teaching generally frustrates me. Im Allgemeinen frustriert mich das
Unterrichten.
Anxiety anx1 I generally feel tense and nervous while Beim Unterrichten bin ich in der Regel
teaching. angespannt und nervos.
anx2 I am often worried that my teaching isn’t  Ich mache mir oft Sorgen, dass das
going so well. Unterrichten nicht so richtig klappt.
anx3 Preparing to teach often causes me to Die Vorbereitung des Unterrichts bereitet
worry. mir Sorgen.
anx4 | feel uneasy when I think about teaching.  Wenn ich an das Unterrichten denke, bin
ich beunruhigt.
Student-Group Specific Scales
Instruction When answering the items below, please  Bei der Bearbeitung der folgenden Fragen
think of the students in your class this beziehen Sie sich bitte auf die Klasse, die
year. Sie zurzeit unterrichten.
If you teach more than one class, please Sollten Sie mehrere Klassen unterrichten,
think of your typical Tuesday morning. denken Sie bitte an einen typischen
Envision yourself walking into your first ~ Dienstag Morgen. Bitte beantworten Sie
class on Tuesday morning and think of die Fragen in Bezug auf diejenige Klasse,
the students in this particular class when die Sie dienstags morgens in der ersten
answering the following items Stunde unterrichten.
Enjoyment joy sl | enjoy teaching these students. In dieser Klasse macht mir Unterrichten
Freude.
joy_s2 | have so much fun teaching these In dieser Klasse macht mir Unterrichten
students that | gladly prepare and teach so viel SpaR, dass ich den Unterricht
my lessons. gerne vorbereite und durchfihre.
joy_s3 | teach these students with enthusiasm. In dieser Klasse unterrichte ich mit

Begeisterung.
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joy s4

Anger ang_sl

ang_s2
ang_s3

ang_s4

Anxiety anx_sl

anx_s2

anx_s3

anx_s4

| often have reason to be happy while |
teach these students.

| often have reason to be angry while |
teach these students.

| often feel annoyed while teaching these
students.

Sometimes | get really mad at these
students.

Teaching these students frustrates me.

| feel tense and nervous while teaching
these students.

I am often worried that my teaching isn’t
going so well with these students.

Preparing to teach these students often
causes me to worry.

| feel uneasy when | think about teaching
these students.

Wahrend des Unterrichts in dieser Klasse
habe ich oft Grund, mich zu freuen.

Wahrend des Unterrichtens in dieser
Klasse habe ich oft Grund, mich zu
argern.

Wahrend des Unterrichtens in dieser
Klasse bin ich oft genervt.

In dieser Klasse werde ich gelegentlich
richtig sauer.

In dieser Klasse frustriert mich das
Unterrichten.

Beim Unterrichten in dieser Klasse bin
ich angespannt und nervés.

Ich mache mir oft Sorgen, dass das
Unterrichten in dieser Klasse nicht so
richtig klappt.

Die Vorbereitung des Unterrichts in
dieser Klasse bereitet mir oft Sorgen.
Wenn ich an das Unterrichten in dieser
Klasse denke, bin ich beunruhigt.

Note. We recommend presenting these 12 items in random order within the questionnaire. It is

also possible to mix in other scale items that fit into the context (e.g., general TES items can

be mixed with burnout items).
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Appendix B: Reliabilities of Teacher-Level External Scales

Cronbach’s Alpha

Study 2 Study 2 Study 3

(sample 1) (sample 2)
Social Desirability (Study 2, sample 1: 5 items .61/.51 .64 .65
each for self-deception/impression management;
Study 2, sample 2: 5 items for impression
management; Study 3: 10 items for global social
desirability)
General affect: pos (10 items/Study 2, sample 2: .82 81 71
5 items)
General affect: neg (10 items/Study 2, sample 2: .78 74 74
5 items)
Emotional Exhaustion (9 items/Study 3: 5 items) .85 .60 .86
Depersonalization (5 items) a7 a 73
Lack of Accomplishment (8 items) .69 a 73
Job Satisfaction (5 items) a .84 a
Teacher Self-Efficacy (24 items) a .85 a

51

Note. Study 2, sample 1: N = 85 German primary school teachers; Study 2, sample 2: N = 68

German secondary school teachers; Study 3: N = 377 Canadian teachers [various school

types].

This construct was not assessed in the corresponding study.
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Appendix C: Reliabilities of Student-Level External Scales (Study 4)

Scale Reliability

Individual Level: Group Level: Intraclass
Cronbach’s Alpha Correlation (2)
Clarity of Instruction® .84 .89
Variety in Instruction ® a7 .85
With-it-ness ® 67 .83
Fast Paced Instruction® 72 .83
Acceptance of Errors? .65 .90
Teacher Caring® 76 .86
Teacher Support after Failure® .78 .84
Teacher Disrespect ® .82 81

Note. Sample: N = 1,566 students; the ICC(2) was calculated based on an average of n=23
students per group (total 68 groups).
23items "4 items



