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Guided by Pekrun’s (2006) control-value theory of achievement emotions, we investigated the mediating
role of control and value appraisals in the relations between students’ perceptions of teaching and their
academic emotions. To account for the highly fluctuating and dynamic nature of emotions, we used the
experience sampling method complemented by within-person mediation analyses. In 2 studies, n = 122
(Study 1) and n = 149 (Study 2) high school students reported on their real-time perceptions of teaching
characteristics (grouped into two second-order factors: supportive presentation style and excessive lesson
demands), their control and value (intrinsic and extrinsic) appraisals, and their academic emotions of
enjoyment, anxiety, and boredom (n = 1,520/2,669 assessments within students). Across the 2 studies,
we found consistent results on the intraindividual level that are in line with an assumption of the
control-value theory: Appraisals of control and value mediated the effects of perceived characteristics of
teaching on academic emotions (e.g., supportive presentation style showed positive effects on control,
which, in turn, showed positive effects on enjoyment). At the same time—and contributing to further
developments of the control-value theory—the relative importance of direct and indirect effects (i.e.,
amount of mediation) differed across emotions. For example, there was a strong direct effect of
supportive presentation style on enjoyment, but no effect on anxiety. Similarly, appraisals differed in
their relative importance as mediators both within and across emotions (e.g., extrinsic value was mainly
relevant for anxiety, whereas intrinsic value contributed to enjoyment and boredom).

Educational Impact and Implications Statement

Theories do not only systematize a large number of phenomena in a coherent way, but also serve to make
specific predictions that can be tested in empirical studies. This study examined one central assumption
of a key educational psychological theory, the control-value theory of achievement emotions. We found
that, as predicted, aspects of classroom instruction influenced students’ judgments (i.e., cognitive apprais-
als) of how much control they had over events and how much they valued the activity. These appraisals,
in turn, influenced students’ experiences of enjoyment, anxiety, and boredom. In addition to supporting
key assumptions of the theory, our findings could prove fruitful in the future, for instance when
developing targeted interventions to improve students’ emotional lives in the classroom.
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“It is not so much what happens to you as how you think about what
happens.”
(Epictetus, Greek Stoic philosopher, 55 A.D.—135 A.D.)

In the last 15 years, there has been a steady increase in studies
on emotions experienced at school (Pekrun, Muis, Frenzel, &
Goetz, 2018). One of the main reasons behind this growing line of
research is the increased understanding of emotions and their
relevance to classroom behavior, achievement outcomes, subjec-
tive well-being, career choice, and lifelong learning (Frenzel &
Stephens, 2013). Because of numerous well-established effects of
emotions on core educational outcomes, understanding anteced-
ents of emotions in a school context is critically important.

Theoretical approaches and scattered empirical findings suggest
that teaching is a key antecedent of students’ emotions in the
classroom (e.g., Frenzel, Goetz, Liidtke, Pekrun, & Sutton, 2009).
According to Pekrun’s (2006) control-value theory of achievement
emotions (CVT), teaching may be assumed to have an effect on
students’ emotions via their cognitions. The latter include percep-
tion and evaluation of their learning environment, especially cog-
nitive appraisals of control (e.g., judgment of own competence)
and value (e.g., judgment of intrinsic and extrinsic value of the
task). Interestingly, the idea that thoughts play a key role in
mediating the effects of the environment on our emotions traces its
roots to the center of stoic philosophical tradition dating more than
2,000 years (e.g., Epictetus, as cited by Long, 1991; see proverb at
the beginning).

The aim of this study was to investigate this assumed mediating
role of control and value appraisals in the relations between
students’ perceptions of teaching and their emotions. In so doing
and because of highly dynamic and context-dependent nature of
emotions (Nett, Bieg, & Keller, 2017), we used the experience
sampling method (Hektner, Schmidt, & Csikszentmihalyi, 2007),
which is characterized by high ecological validity (Bolger, Davis,
& Rafaeli, 2003; Csikszentmihalyi & Larson, 1987). This meth-
odological approach was complemented by within-person analyses
(Bolger & Laurenceau, 2013; Murayama et al., 2017) that allow
for tracing situational fluctuations of real-time emotions by ana-
Iytically separating them from between-person differences. As
such, the current study adds to extant research by testing a central
mediation hypothesis, and by applying a novel methodological
approach suited for capturing real-time dynamics in the classroom.

The Control-Value Theory: Cognitive Appraisals as
Mediators of Teaching/Emotions Relations

Theoretical Assumptions

Appraisal theories of emotions assume that it is not the situation
itself that elicits an emotional reaction, but rather the cognitive
interpretation, that is, evaluative judgments regarding the situation
and its significance for personal well-being and personally relevant
goals (Lazarus, 1991). These appraisals do not have to be con-
scious: They can be automatic or unconscious (see Moors, 2009).
Although different appraisals or constellations of appraisals for the
emergence of emotions have been proposed, almost all theories
include some version of agency and goal significance (see, e.g.,
Ellsworth & Scherer, 2003). The major theory in the educational
context, the CVT was developed by Pekrun (2006) and also

includes these two major appraisals—agency in the form of con-
trol, and goal significance in the form of value—as proximal
antecedents of students’ emotions in the classroom.

In the CVT, aspects of the learning environment are viewed as
antecedents of achievement emotions with characteristics of teach-
ing reflecting a core facet of the learning environment at school.
Like all appraisal theories, the CVT posits that the learning envi-
ronment represents a distal antecedent of students’ emotions that
has an indirect effect on students’ emotions via more proximal
emotion antecedents, namely, students’ cognitive appraisals of
control and value. In other words, control and value appraisals are
assumed to mediate the effects of teaching characteristics on
students’ achievement emotions. Although there is evidence that
students’ emotions may be directly influenced by teachers’ emo-
tions and teaching behavior (Bakker, 2005; Frenzel et al., 2009),
and although such a direct link between teaching and emotions is
also conceivable for selected teaching dimensions in the CVT
(e.g., classroom climate or enthusiasm, leading to partial mediation
of the effect on students’ emotions), evidence is lacking regarding
the extent to which teaching directly and indirectly impacts stu-
dents’ discrete emotions.

In Pekrun’s (2006) CVT, achievement emotions are defined as
emotions related to achievement activities and their success and
failure outcomes; outcome emotions can either be prospective and
anticipatory (e.g., hope for success) or retrospective (e.g., pride).
In the CVT, emotions are further differentiated according to the
dimensions of pleasant versus unpleasant (often labeled as positive
vs. negative) and activating versus deactivating. According to this
taxonomy, prototypical achievement emotions include enjoyment
(pleasant, activating), relief (pleasant, deactivating), anxiety (un-
pleasant, activating), and boredom (unpleasant, deactivating).

These are preceded by control appraisals that are defined as
perceptions of one’s competence with respect to successful per-
formance of actions and attainment of favorable achievement
outcomes (for a discussion about control, see Skinner, 1996).
Academic self-concept and self-efficacy are often used to index
control appraisals within the scope of the CVT (e.g., Boehme,
Goetz, & Preckel, 2017). Higher control appraisals are assumed to
increase pleasant and decrease unpleasant emotions. Value ap-
praisals, on the other hand, pertain to the perceived importance of
learning and achievement-related activities and outcomes. Typical
variables used to assess value appraisals in the context of the CVT
are individuals’ intrinsic and extrinsic value (Pekrun, 2006; for a
differentiation of value components, see Frenzel, Pekrun, & Goetz,
2007b; Gaspard et al., 2015). In accordance with the CVT tenets
value appraisals should increase all emotions, independent of their
valence (i.e., both pleasant and unpleasant emotions). The only
notable exception is boredom and it should negatively relate to
value appraisals.

Empirical Findings

The relation between teaching and emotions. One of the
key claims of the CVT is that teaching behavior—as one facet of
the learning environment in classrooms—should be related to
students’ achievement emotions. This link is supported by a num-
ber of studies that consistently demonstrate that factors contribut-
ing to students’ pleasant emotions at the same time tend to de-
crease their unpleasant emotions. For instance, learning



environments characterized by teacher clarity, effective scaffold-
ing, constructive feedback geared at helping students improve, a
motivating and enthusiastic teaching style, and a climate of coop-
eration and social relatedness are greatly conducive to pleasant
emotions (e.g., enjoyment) and at the same time reduce negative
emotions (e.g., anger; Becker, Goetz, Morger, & Ranellucci, 2014;
Frenzel et al., 2009; Frenzel, Pekrun, & Goetz, 2007a; Goetz,
Pekrun, Hall, & Haag, 2006; Kunter et al., 2013). Conversely,
achievement pressure and a climate of competition, sanctioning
and directly controlling behavior by the teacher, normative com-
parisons, high pace of instruction, and excessive demands and
expectations increase students’ experience of unpleasant emotions,
such as anxiety, anger, or boredom, and at the same time decrease
positive emotions, such as enjoyment and pride (Assor, Kaplan,
Kanat-Maymon, & Roth, 2005; Frenzel et al., 2007a; Goetz et al.,
2006; Goetz, Liidtke, Nett, Keller, & Lipnevich, 2013; Taylor &
Fraser, 2013).

Findings on the relation between teaching and students’ discrete
emotions are complemented by studies not addressing discrete
emotions per se but focusing on other affective constructs. For
example, there is extensive evidence suggesting strong links be-
tween specific teaching characteristics and students’ interest and
interest development (e.g., Bergin, 1999; Mouratidis, Vansteenk-
iste, Sideridis, & Lens, 2011) as well as students’ intrinsic moti-
vation (e.g., Black & Deci, 2000). These well-documented rela-
tions support the general assumption that teaching and students’
emotions are related, even though specific antecedents of discrete
emotions and those of other affectively toned variables may differ
(see Gogol, Brunner, Martin, Preckel, & Goetz, 2017).

Methodologically, teaching may be assessed from a position
external to the students, for instance via observer or teacher rat-
ings, or internally through capturing student perceptions (Kunter &
Baumert, 2007; Praetorius, Lenske, & Helmke, 2012). Although
research evidence indicates that the extent to which these two
perspectives converge depends on the particular teaching dimen-
sion under investigation, the validity of student perceptions is
generally considered adequate (Wagner et al., 2016; Wagner,
Gollner, Helmke, Trautwein, & Liidtke, 2013). This somewhat
corroborates the aforementioned findings on the relation between
teaching and emotions that mostly relied on students’ perceptions
of teaching—and approach that was also employed in our study. In
sum, and consistently with CVT, there is broad evidence suggest-
ing that characteristics of learning environment and teaching serve
as antecedents of students’ emotional reactions. However, the
exact mechanisms of these links are not yet clear.

Appraisals mediating the teaching/emotions relation. Only
a few studies conducted in the educational context focused on the
mediation assumption of CVT (e.g., Buri¢, 2015; Goetz et al.,
2006). These studies revealed that cognitive appraisals mediated
the teaching—emotions relations in students. Teaching character-
istics such as clarity and structure, or instructional approaches
encouraging cooperation instead of competition were found to
induce control appraisals in students, thereby increasing students’
pleasant emotions, such as enjoyment, and decreasing unpleasant
emotions, such as anxiety or anger (Buri¢, 2015; Goetz et al.,
2006). Similarly, motivating and enthusiastic teaching style in-
creased students’ extrinsic value appraisal and thereby decreased
boredom (Cui, Yao, & Zhang, 2017). Conversely, an environment
that actively reinforces and promotes achievement was found to

increase students’ achievement (i.e., extrinsic) value appraisals,
which, in turn, exerted a positive effect on enjoyment as well as on
anxiety (Goetz et al., 2006). Although one of the central tenets of
CVT describes the mediational role of appraisals in teaching—
emotions relations, the available empirical evidence on this medi-
ation is relatively scarce. Research has focused on selected teach-
ing facets (e.g., enthusiastic teaching in Cui et al.,, 2017) or
selected domains (mathematics in Buri¢, 2015; Latin in Goetz et
al., 2006), however, these studies do not generalize to a broad
range of teaching, appraisals, emotions, and academic domains. As
a consequence, evidence is lacking on (a) whether appraisals do in
fact mediate the effect of teaching on emotions; (b) which apprais-
als act as mediators for specific teaching facets and emotions; and
(c) the relative strength of direct and mediated effects.

Situational fluctuations in emotions. In general, emotions
are highly dynamic phenomena with individuals’ emotional expe-
riences varying across different situations and contexts (Eid &
Diener, 1999). Specifically suited to test these situational dynam-
ics are momentary assessment methods (for an application outside
of education and in the context of appraisal theories of emotion,
see also Tong et al., 2005, 2007). In fact, several studies in the
educational context have successfully applied these methods to the
study of students’ emotions. They are unanimous in their findings
that students’ emotions are highly dynamic and vary strongly from
situation to situation (Ahmed, van der Werf, Minnaert, & Kuyper,
2010; Goetz et al., 2013, 2014; Goetz, Frenzel, Stoeger, & Hall,
2010; Nett et al., 2017).

The CVT and its mediation assumption acknowledges the dy-
namic nature of emotions and refers to situational variations within
an individual. That is, a student perceiving the learning environ-
ment and appraising subjective control and value in a situation in
a specific way should respond with the experience of specific
emotions in this situation. The same student is assumed to expe-
rience other emotions in other situations if those are perceived and
appraised by him or her in a different way. In other words, levels
of emotions are expected to change within one student according
to changes in his or her interpretation of situations.

To systematically describe situational fluctuations in emotions,
teaching, and appraisals it is not only necessary to use momentary
assessment methods, but to also analytically separate within-
person relations from between-person differences in these phe-
nomena. Several studies have done this, but none of these studies
tested the mediation of the teaching—emotion relations via apprais-
als. For instance, Ahmed et al. (2010) investigated the appraisal—
emotion relation on the within-person level using the diary method
(Bolger et al., 2003) without accounting for distal antecedents (see
also study by Goetz, Frenzel, et al., 2010). Similarly, Goetz et al.
(2013) used the experience sampling method (Barrett & Barrett,
2001; Csikszentmihalyi & Larson, 1987) and investigated the
within-person relations between student perceived teaching char-
acteristics and emotions without gauging students’ cognitive ap-
praisals.

In sum, there is scattered evidence that comes from between-
person designs for the assumed mediated effect of teaching on
students’ emotions via cognitive appraisals. These findings, how-
ever, cannot be generalized to the situational and within-person
level (see, e.g., Voelkle, Brose, Schmiedek, & Lindenberger,
2014). In the current study, we tested the mediation assumption as
a central tenet of CVT, thereby tracing situational dynamics of



students’ emotional experiences in class by combining momentary
assessment with a within-person analytical approach. Thus, our
study extends existing findings and advances the field by respond-
ing to frequent calls to focus on within-person processes in edu-
cational and psychological research (e.g., Molenaar & Campbell,
2009; Schmitz, 2006).

The Current Study

Our study aimed to investigate the mediating role of control and
value appraisals between characteristics of teaching and students’
discrete emotions as proposed by Pekrun’s (2006) CVT of
achievement emotions. We hypothesized that cognitive appraisals
of control and value mediated the effects of student perceived
teaching (as a core facet of the learning environment) on students’
achievement emotions (see Figure 1). Although this hypothesis is
central to CVT, its empirical support is scarce, with evidence
coming from generalized (i.e., trait) measures of emotional self-
reports. The latter approach can be biased (Robinson & Clore,
2002) and does not adequately capture high situational within-
person fluctuations of emotions. To account for these methodolog-
ical specifics and to go beyond previous investigations, we tested
the CVT’s mediation hypothesis by using the experience sampling
method (ESM; e.g., Hektner et al., 2007) that has high ecological
validity (Csikszentmihalyi & Larson, 1987). We complemented
this methodological approach by using within-person mediation
analyses (Bolger & Laurenceau, 2013) that allowed for tracing the
dynamic nature of students’ classroom experiences.

Drawing upon the CVT, we focused on three prototypic emo-
tions that differ along the dimensions of pleasant versus unpleasant
and activating versus deactivating: enjoyment (pleasant, activat-
ing), anxiety (unpleasant, activating), and boredom (unpleasant,
deactivating). We chose not to examine any pleasant deactivating
emotions (e.g., relief, relaxation) because these emotions are
mainly experienced following an academic achievement situation
rather than during such situations, with the latter being the focus of
our chosen real-time approach. The three selected emotions also
cover object focus as another categorization for achievement emo-
tions suggested by CVT: Enjoyment and boredom are focused on
the activity, whereas anxiety is an outcome-related emotion. A
further rationale for selecting these three emotions was that they
are among the most prevalent and consequential achievement-
related emotions experienced by students in a typical classroom
context. For instance, there are numerous studies showing that

enjoyment is in fact the most common pleasant emotion, and is
highly predictive of achievement-related outcomes (Pekrun,
Goetz, Frenzel, Barchfeld, & Perry, 2011; Pekrun, Lichtenfeld,
Marsh, Murayama, & Goetz, 2017). As enjoyment’s unpleasant
counterpart, anxiety has been shown to be widely experienced by
students in a school context, and its negative links to meaningful
academic outcomes have been well-documented (see e.g., Zeidner,
2007). Finally, boredom dominates achievement emotions as the
most prevalent emotion experienced in a classroom. Similarly to
anxiety, its negative effects on learning-related outcomes have
been well established (Goetz et al., 2014; Pekrun, Goetz, Daniels,
Stupnisky, & Perry, 2010; Pekrun, Hall, Goetz, & Perry, 2014).

In Study 1, we reanalyzed data of an experience sampling study by
Goetz et al. (2013, with German high school students) and included
control and value appraisals as potential mediators in the teaching/
emotions relations, which were not part of prior analyses. Goetz et al.
(2013) examined whether students’ perceived characteristics of teach-
ing directly was related to a wide range of students’ emotions and
whether there were domain-specific differences in these relations.
Student perceived teaching was operationalized via two factors: sup-
portive presentation style (delineating an illustrative and motivating
teaching style) and excessive lesson demands (delineating high diffi-
culty and fast pace). The study revealed that a supportive presentation
style had positive effects on enjoyment and negative effects on bore-
dom, whereas excessive lesson demands showed negative effects on
enjoyment and positive effects on anxiety and boredom. Another
important finding of Goetz et al. (2013) study was that the relations
between teaching characteristics and academic emotions were rather
similar across academic domains (i.e., mathematics, physics, German,
English). Hence, in the study herein reported we did not model
academic subjects and investigated relations across multiple domains.

The goal of the second experience sampling investigation
(Study 2) was to extend the results of Study 1 and evaluate whether
the latter findings generalized to a different age of students
(Grades 8 and 11 in Study 1, Grade 9 in Study 2) and to a different
country (Germany in Study 1, Switzerland in Study 2).

Method

Procedure

In both ESM studies at the beginning of the data collection cycle
students reported on demographics and other variables in a paper-

- Value induction

— Teacher enthusiasm
— Autonomy support
— Cooperation

Learning environment Appraisals Achievement emotions
Cognitive quality, e.g. Control Activity emotions
—  Structure = Expectancies (e.g. e.g. enjoyment, boredom
— Goal structures & situation-outcome
expectations expectancy) Outcome emotions
— Cognitively activating = Attributions P ride
materials/ tasks 9. Y, P
— Task demands |$ Values I:>
— Achievement feedback & = Extrinsic (e.g., achievement
consequences value, utility value)
Motivational quality, e.g. * Intrinsic

Figure 1.

Mediation assumption based on Pekrun’s (2006) control-value theory on achievement emotions.



and-pencil questionnaire. Out of all students who completed the
demographic questionnaire, two to four students per class were
randomly selected to participate in the ESM assessment; random-
ization occurred within classes to achieve the final number of two
to four students per class. All ESM participants received an elec-
tronic device (personal digital assistant, PDA, in Study 1; iPod
Touch in Study 2), which had been programmed in advance with
study questions. Items on perceived teaching characteristics, cog-
nitive appraisals, and emotional experiences were displayed one at
a time, and students were instructed to immediately complete
them. It took students about one minute to complete each set of
items.

The ESM assessment took place only during regular classes to
make sure that exams were not interrupted. The studies used a
combination of event and random sampling (Hektner et al., 2007).
Prior to target lessons, students activated the device (event sam-
pling). Upon activation and once in the following 40 min, the
device would randomly signal and prompt students to report (ran-
dom sampling). This sampling procedure allowed us to include a
broad variety of classroom situations. By including students from
different classes, by investigating four different subject domains
that are usually taught by different teachers, and by spreading the
assessment over a period of several school days, the procedure
produced a comprehensive picture of students’ daily experiences
in the classroom.

Sample

Study 1. A total of 122 German students' from Grades 8 and
11 of Gymnasium, the high-achieving track in the three-track
German school system (approximately 40% of students in a cohort
attend Gymnasium), participated in Study 1. Students’ average age
was 16 years overall (M = 14.32, SD = 0.52 in Grade 8, M =
17.54, SD = 0.54 in Grade 11). Students were randomly selected
from 41 classrooms (21 classrooms from Grade 8 and 20 from
Grade 11) of seven schools and were invited to participate in the
ESM assessment. Data were collected over a period of 10 school
days during the final three months of the academic year. The
lessons targeted in Study 1 spanned the subjects of mathematics,
physics, German, and English, resulting in a total number of 1,520
state assessments and an average of 12.46 assessments per stu-
dent.?

Study 2. A total of 149 students were randomly selected from
44 ninth-grade classes from upper-track secondary schools (Gym-
nasium) in the German speaking part of Switzerland for partici-
pation in the ESM assessment. Students were, on average, 15.64
years old (SD = 0.62 years) and 54% of them were female. The
data were collected over a period of 10 school days during the
second term of the academic year. Lessons covered in the state
assessments in Study 2 were mathematics, German, English, and
French, resulting in 2,669 assessments, an average of 17.91 as-
sessments per student.

The wider school context in secondary schools of Gymnasium is
rather similar in Germany and Switzerland. A fixed group of
students remain together as a class throughout the school year and
across the different school subjects, which are usually taught by
different teachers. Between the two countries and across the grade
levels (Grades 8, 9, and 11), the number of lessons per week and
subject may vary depending on whether it’s a main subject (usu-

ally the case for German, first foreign language, and mathematics)
or a secondary subject (e.g., physics). On average, the classes are
somewhat smaller in Switzerland than in Germany (24 in Germany
and 19 in Switzerland for lower secondary school; OECD, 2017).

Instruments

Assessment and selection principles. To avoid overly intru-
sive assessments both studies employed single items to assess the
key concepts of the study. Single-item measures are common in
ESM studies (e.g., Ahmed et al., 2010; Goetz, Frenzel, et al., 2010)
and have been shown to have adequate psychometric characteris-
tics (Gogol et al., 2014; Wanous, Reichers, & Hudy, 1997) and
provide a viable alternative when long scales are not applicable.
For instance, Gogol and colleagues (2014) investigated two core
motivational constructs, academic self-concept and anxiety, and
found that correlation patterns with external criteria (i.e., academic
achievement) were similar for long scales and single items. For the
present ESM assessments, we chose single items on the basis of
high content validity in combination with the evidence of item-
scale characteristics from long scales included in previous studies.
We adapted the selected item wordings to suit the momentary
assessment. The two studies used comparable but not identical
item wording for the key constructs. In Study 1 we asked students’
to report their experiences during this lesson (e.g., “How much
anxiety are you experiencing during this class?”’), whereas in Study
2 the item wording reflected their at-the-moment experiences (e.g.,
“At the moment, I am anxious”). All items are provided in Table
Al in the Appendix.

With regards to cognitive appraisals, the current study targeted
the central antecedents—subjective control and value—as outlined
in Pekrun’s (2006) CVT of achievement emotions. The control
appraisal, which targeted students’ perceived capabilities, has been
successfully implemented in numerous previous studies in the
context of CVT (e.g., Boehme et al., 2017; Pekrun, Goetz, Titz, &
Perry, 2002). The appraisal of value referred to subjectively per-
ceived relevance and importance of an activity and outcome in the
classroom. The two studies differentiated intrinsic from extrinsic
value. Intrinsic value gauged whether students valued the subject
(Study 1) or the lesson (e.g., mathematics; Study 2) for their own
sake. Conversely, extrinsic value focused on the extent to which
students valued obtaining good grades. Grades are the major
external achievement-related reward in the German/Swiss upper

"In Study 1, the total of 122 students participated in the ESM assess-
ment. Two of these students did not provide information on demographics
and trait assessments. Because the focus of the present study was on
intraindividual relations, these two students were nonetheless included in
the current analyses yet excluded from the Goetz et al. (2013) study that
reported findings based on 120 students. As a result of this difference and
because different analytical procedures and statistical programs were used,
estimates in the present study and this previous publication may slightly
differ.

2 When students answered to a signal, they sometimes did not report on
all variables. The extent to which they missed one or more variables per
assessment varied. Study 1 covered 1,520 assessments of which 1,499
(98.6%) were complete (i.e., had no missing on any variable). On eight
assessments, students reported only their emotions; all other missing data
patterns were negligible. Study 2 covered overall 2,669 assessments of
which 2,195 (82%) were complete. Three hundred eighty-five assessments
(14%) had a missing only on the perceived teacher enthusiasm item. All
further missing data patterns were negligible in numbers.



secondary school system and are expected to be salient in almost
every school lesson, albeit to a varying degree. These two forms of
value appraisals have been consistently shown to differentially
relate to students’ emotions: intrinsic value is assumed to increase
pleasant and lower unpleasant emotions, whereas extrinsic value is
assumed to increase both pleasant and unpleasant emotions (Goetz
et al., 2006; Goetz, Frenzel, et al., 2010). Boredom is a notable
exception to this pattern: Both types of value appraisals should
negatively relate to boredom. Finally, and in regards to students’
emotions, their experiences of enjoyment, anxiety, and boredom
were assessed to allow for comparisons across the two studies and
samples (for the selection of those emotions, see above).

Study 1.

Teaching characteristics. Study 1 data had been previously
analyzed to answer a different research question in an earlier
publication (Goetz et al., 2013). These results provided a starting
point for the present study analyses. Eight items that assessed
students’ perceptions of teaching during the lesson were used. In
Goetz et al. (2013), a within-person exploratory factor analysis
grouped the eight items into two factors. The first factor (F1)
delineated a supporting presentation style (items on understand-
ability, enthusiasm, illustration, fostering attention), and the sec-
ond factor (F2) captured excessive lesson demands (items on
difficulty, pace, lack of clarity, and teachers’ level of expecta-
tions). All items were rated on a 5-point scale ranging from 1
(strongly disagree) to 5 (strongly agree). Items pertaining to the
two factors were averaged and used as manifest indicators in all of
the analyses described below. Reliability of the teaching factors
was estimated via the omega coefficient, which draws on multi-
level CFA and weighs, on the within level to indicate reliability of
within-person change, the common variance of all items belonging
to one factor by the total variance of all items (see Bolger &
Laurenceau, 2013); w = .76 and .92 for teaching factor F1 and F2,
respectively, indicated good reliability.

Appraisals. One item for students’ perception of control and
two items for value (intrinsic and extrinsic) were included into the
study. Appraisal items were based on previous investigations in the
school context (Frenzel et al., 2007b; Pekrun et al., 2010) and were
adapted to suit the current needs of the momentary assessment in
the present study. Subjective control was assessed in relation to the
subject of the specific lesson (“In this lesson, I am doing well in
SUBIJECT.”), as was subjective value (either mathematics, phys-
ics, German or English lesson, see above). Value was differenti-
ated into intrinsic value (“In this lesson, SUBJECT is very impor-
tant to me, irrespective of the grade I get”) and extrinsic value (“In
this lesson, it is very important to me that I get a good grade in
SUBIJECT”). Items were rated on a five-point scale ranging from
1 (strongly disagree) to 5 (strongly agree).

Emotions. Students’ class-related experiences of enjoyment,
anxiety, and boredom were assessed using one item each (“How
much EMOTION are you experiencing during this class?”). As-
sessing emotions by utilizing the emotion-word in the item stem is
a common and effective research practice (Ahmed et al., 2010;
Pekrun et al., 2011) that has been successfully used in previous
ESM studies (Goetz, Frenzel, et al., 2010). Response format for
these items was 1 (not at all) to 5 (very strongly).

Study 2.

Teaching characteristics. In Study 2, six characteristics of
teaching assessed with a single item each served as indicators of

students’ perceptions of teaching. To best approximate the teach-
ing factors derived from Study 1, the six items were assigned to
two factors and we tested whether this model fit the data well via
a confirmatory factor analysis (for further information, see Sup-
plemental Materials S2 in the online supplemental material). Thus,
items pertaining to understandability of teachers’ explanations,
teachers’ enthusiasm, autonomy support, and goal clarity were
assigned to the first factor, describing a supportive presentation
style. The two items of difficulty and pace (too fast) were assigned
to the second teaching factor, thus defining excessive lesson de-
mands. The two factors showed adequate reliability (v = .69 and
.87 for teaching factor F1 and F2, respectively). Items for each
factor were averaged across and introduced as manifest indicators
in all subsequent analyses. All items were rated from 1 (strongly
disagree) to 5 (strongly agree), with the exception of the item on
difficulty, which was rated from 1 (too easy) to 5 (too difficult).?

Appraisals. Control as well as intrinsic and extrinsic value
appraisals were assessed with one item each. Subjective control
gauged students’ momentarily perceived capability (“At the mo-
ment I am doing well in class”). Subjective value items gauged
how important students found the activity itself (intrinsic value:
“At the moment, this class is very important to me irrespective of
grades”), as well as the outcome of the activity (extrinsic value:
“At the moment it is very important to me to get good grades”).
Response format for the appraisal items ranged from 1 (strongly
disagree) to 5 (strongly agree).

Emotions. Momentary emotional experiences of enjoyment,
anxiety, and boredom were assessed with one item per emotion
(“At the moment, I am happy/anxious/bored”). This approach is
similar to previous ESM-investigations on students’ emotions
(Goetz, Frenzel, et al., 2010). Items were rated on a five-point
Likert scale ranging from 1 (strongly disagree) to 5 (strongly
agree).

Data Analysis

Resulting from the ESM assessment of students’ momentary
classroom experiences, data in the two studies represented a nested
data structure, with state assessments (N = 1,520/2,669 in Study
1/Study 2) nested within students (n = 122/149). As such, mea-
surements within persons are not independent from one another,
which may result in an underestimation of standard errors and an
increase in Type I errors (Snijders & Bosker, 2012); as a conse-
quence, the present study used a multilevel data analysis strategy.

To test the present study’s main assumption, we ran within-
person mediation models with the two factors of teaching (sup-
portive presentation style and excessive lesson demands) as pre-
dictors, appraisals of control and (intrinsic and extrinsic) value as

3 In contrast to Study 1, which assessed difficulty via the item “what is
taught in this lesson is too difficult for me, rated from 1 (strongly disagree)
to 5 (strongly agree), in Study 2 difficulty was assessed on a continuum
from 1 (too easy) to 5 (too difficult). To check whether the present findings
in study 2 were robust, we recoded the item’s original levels 1, 2, and 3
(1 = too easy, 2 = slightly too easy, 3 = neither too easy nor too difficult)
into one level, resulting in a recoded three-level variable, ranging from not
too difficult to too difficult. Thus, the recoded item in Study 2 more clearly
resembles the difficulty item from Study 1. Then we included the recoded
difficulty item in teaching Factor 2 and compared the models’ estimates to
those with the original item and found them to be overall very similar.



mediators and students’ emotions (enjoyment, anxiety, boredom)
as outcomes (see Figure 1). Thereby, we ran every model sepa-
rately for each respective emotion, resulting in six mediation
models overall, three each for Study 1 and Study 2. All analyses
were conducted across the respective four subjects in the two
studies (for subject-specific analyses, see Supplementary Materials
S6 in the online supplemental material).

For the estimation of the mediation models, we used the Mplus
software (Version 7.11; Muthén & Muthén, 1998-2012) and the
type is two level-option with maximum likelihood estimator. Miss-
ing data was accounted for by the full information maximum
likelihood estimation. Class level was not taken into account in
these analyses because only few students (two to four) per class
participated in the study, and not all of these students participated
in assessments during each of the lessons. In fact, the proportion of
variance on the class level was very small for all variables and
pattern of results remained largely unchanged when modeling two
versus three levels. Prior to modeling in Mplus variables (teaching
factors, appraisals, and emotions) were centered within persons
(group-mean centering; see Enders & Tofighi, 2007). This proce-
dure was intended to eliminate the between-person variance of the
variables and thus allowed for drawing conclusions on the intra-
individual level (Bolger & Laurenceau, 2013; see Aldrup, Klus-
mann, & Liidtke, 2017, for an application of multilevel within-
subject mediation analysis). All study variables were then modeled
on the within-level whereby slopes were kept fixed (i.e., they did
not vary between individuals).

Results

Descriptive Statistics: Studies 1 and 2

Means and standard deviations of Study 1 and Study 2 variables
are reported in Table 1. Intraclass correlations (ICCs) are also
shown. They denote the proportion of variance in the respective

the majority of variance in all variables was on the within-level
(i.e., measurement points nested within students), with ICCs rang-
ing from 8% to 40%.

Intercorrelations of study variables are presented in Table 2 and
describe within-person relations among variables. To highlight a
few links, the two teaching factors were negatively correlated in
both studies to a moderate extent (r = —.23 and —.28 in Study 1
and Study 2, respectively). The three appraisals were positively
interrelated, indicating that in situations in which a student expe-
rienced higher levels of control, he or she also experienced higher
levels of intrinsic and extrinsic value, and higher levels of intrinsic
value went along with higher levels of extrinsic value. The three
discrete emotions interrelated within individuals along their
valence-dimensions, with enjoyment being negatively correlated
with the unpleasant emotions of anxiety (r = —.13/—.10) and
boredom (r = —.18/—.22). At the same time the relation between
the two unpleasant emotions was positive albeit negligible (r =
.07/.01).

Total Effects: The Relation Between Teaching and
Emotions—Studies 1 and 2

Multilevel within-person mediation models were run for the two
samples. The effects are shown in Figure 2 (for Study 1) and in
Figure 3 (for Study 2) and describe partial effects (standard errors
for displayed effects are included in the Supplementary Tables
S3.1 and S3.2 in the online supplemental material). In other words,
the effect of each predictor variable on any given outcome needs
to be interpreted by taking the effects of all other predictor vari-
ables into account. The tested mediation models yielded total
effects of teaching characteristics on students’ emotions, reported
in Table 3 (for standardized effects, see Supplemental Materials S4
in the online supplemental material). Total effects indicated that
supportive presentation style (F1) related to higher levels of en-
joyment (Study 1: b = 0.45, Study 2: b = 0.38) and lower levels

variable that lies on the between-person level. ICCs indicated that of boredom (b = —0.17/—0.42). For anxiety there was no total
Table 1
Descriptive Statistics
Study 1 Study 2
Variable M SD ICC M SD ICC
Teaching factors
F1: Supportive presentation style 3.05 1.08 22 3.08 17 27
F2: Excessive lesson demands 1.81 .89 13 2.52 .90 17
Appraisals
Control 2.86 1.33 14 3.24 98 .19
Intrinsic value 2.67 1.41 20 3.18 1.21 34
Extrinsic value 2.74 1.52 28 3.51 1.19 40
Emotions
Enjoyment 2.34 1.32 13 2.85 1.19 22
Anxiety 1.42 .95 .08 1.45 93 .26
Boredom 3.06 1.45 13 2.56 1.29 29
Note. ICC = intraclass correlation. All items were rated on a scale ranging from 1 (strongly disagree) to 5

(strongly agree). Means and standard deviations for the teaching factors are based on manifest scales. Sample
sizes were N,s = 1,520/2,669 and Ny genis = 122/149 for Study 1 and Study 2, respectively. Measurement
points were nested within individuals (average cluster size 12.46/17.91), and variance was decomposed into a
within-person component (o%) and a between-person component (72). The standard deviation is based on the total
variance, whereas the intraclass correlation, ICC, gives the percentage of variance that lies on the between-level,

Icc = =
B P?4g?



Table 2
Correlations of Study Variables

Variable 1 2 3 4 5 6 7 8
1. Supportive presentation style .90/.44 —.28 .36 .34 13 27 —.10 —.24
2. Excessive lesson demands —-.23 .67/.68 —.45 -.17 .01 —.19 20 .01
3. Control .39 —.26 1.51/.78 .36 11 28 —.15 -.07
4. Intrinsic value 37 —-.05 .32 1.58/.98 32 23 —.05 —-.25
5. Extrinsic value 35 .04 27 .50 1.61/.86 .07 .05 -.09
6. Enjoyment 38 —-.21 32 23 .19 1.51/1.10 -.10 -22
7. Anxiety —.04 32 —.08 .02 .10 —.13 .82/.64 .01
8. Boredom —.18 28 -.07 —.18 —.11 —.18 .07 1.85/1.20

Note. All correlations refer to within-person that is intraindividual relations. Below diagonal correlations refer to Study 1, above diagonal refer to Study
2. Values on the diagonal indicate the within-person variances (c2) of the respective variable in Study 1 and Study 2.

effect of F1 in Study 1 and a negative effect in Study 2
(b = —0.05). Excessive lesson demands (F2) showed the reverse
pattern and related to lower levels of enjoyment (b =
—0.20/—0.16), and higher levels of anxiety (b = 0.36/0.19). For
boredom, the total effect of F2 was positive in Study 1 (b = 0.43),
yet negative in Study 2 (b = —0.09).

Appraisals as Mediators

Relations between teaching and appraisals—Studies 1 and 2.
As evidenced in the multilevel within-person mediation model for
Study 1 (see Figure 2) and Study 2 (see Figure 3), teaching
situations that had been perceived by students as supportive (as
indicated by the teaching factor F1), resulted in higher levels of
control (b = 0.45/0.34 for Study 1/Study 2), intrinsic value (b =
0.50/0.48), and extrinsic value (b = 0.50/0.20), compared to
teaching situations that had been perceived as less supportive by
the same student. Conversely, excessive lesson demands (as indi-
cated by the teaching factor F2) resulted in lower levels of control
(b = —0.27/—0.40) and higher levels of extrinsic value (b =

0.33***/0.01/ -0.12**

0.19/0.05) than less demanding lessons. There was no effect of F2
on intrinsic value in Study 1 and a negative effect (b = —0.10) in
Study 2.

Relations between appraisals and emotions—Studies 1 and
2. Analyses of within-person relations between appraisals and
emotions revealed marked differences among the three emotions
(see Figures 2 and 3). Whereas high levels of control and intrinsic
value resulted in high levels of enjoyment (b = 0.17 and 0.07 in
Study 1; & = 0.20 and 0.12 in Study 2), there was no effect of
extrinsic value on this emotion. For anxiety a different picture
emerged: Extrinsic value positively related to anxiety (b = 0.08/
0.05 in Study 1/Study 2) and control negatively related to anxiety
(only in Study 2: b = —0.08), whereas intrinsic value did not
relate to anxiety in either of the two samples. Finally, boredom
showed yet another pattern of relations revealing that high
levels of control went along with high levels of boredom (b =
0.11/0.07), and high levels of intrinsic value went along with
low levels of boredom (b = —0.15/—0.24). Extrinsic value was
not related to boredom.

Teaching factor 1:

5 d 0.17***/-0.02/ 0.11***
Supportive presentation style Cantl
7'y 0.50™*
050" Io.zem
0.07%/-0.01/ -0.15*** Enjoyment/
<7 Intrinsic value ») Anxiety/
Boredom
0.23*
-0.27** I 0.54***
A 0.06

Teaching factor 2:
Excessive lesson demands

v

0.19%**

Extrinsic value 0.03/ 0.08***/-0.05

-0.16***/ 0.34***/ 0.47**>

Figure 2. Unstandardized within-person effects of the multilevel mediation models in Study 1 for the three
emotions enjoyment, anxiety, and boredom. * p < .05. ™ p < .01. ™ p < .001.



0.26***/-0.04/ -0.33***

Teaching factor 1:

Control 0.20***/-0.08***/ 0.07

Supportive presentation style
4

0.48***
0.20%** IO. 17
0.12++/0.00/ 024+ | Enioyment/
-0.14*** Intrinsic value il Anxiety/
Boredom
0.074**
-0.40** 0.24***
-0.10***
Tegchlng factor 2: »| Extrinsic value 20.01/0.05*0.00
Excessive lesson demands 0.05*

-0.07*/ 0.16***/-0.08**

Figure 3. Unstandardized within-person effects of the multilevel mediation models in Study 2 for the three
emotions enjoyment, anxiety, and boredom. * p < .05. ™ p < .01. ™™ p < .001.

Total indirect effects— Studies 1 and 2. As can be gleaned
from the total indirect effects in Table 3, the effects of the two
teaching factors on students’ enjoyment, anxiety, and boredom
were partially mediated through the appraisals of control, intrinsic,
and extrinsic value. Specifically, teaching factor F1 representing
the perception of a supportive learning environment, exerted a
significant positive total indirect effect via all three appraisals on
enjoyment (b;,, = 0.12/0.12 in Study 1/Study 2) and a negative
total indirect effect on boredom (b;,, = —0.05/—0.09), whereas
there was no total indirect effect on anxiety. Teaching factor F2,
representing excessive demands, had overall negative total indirect
effects on enjoyment (b,,, = —0.04/—0.09) and a positive total
indirect effect on anxiety (b;,q = 0.02/0.03). The total indirect
effect of teaching factor F2 on boredom was negative in Study 1
(bina = —0.05), and not significant in Study 2.

Specific indirect effects in Study 1. Breaking down total
indirect effects along the three appraisals of control, intrinsic, and
extrinsic value (specific indirect effects as reported in Table 3)
revealed some differences among the three emotions. For students’
enjoyment, the effects of teaching factors were mediated through
control (b;,q4 = 0.07 and —0.04 for F1 and F2, respectively) and
intrinsic value (b;,q4 = 0.04 for F1; no significant specific indirect
effect of F2), but not through extrinsic value. For boredom, the
identical pattern was revealed, with control (b4 = 0.05
and —0.03) and intrinsic value (b,,4, = —0.08 for F1; no significant
specific indirect effect of F2), but not extrinsic value, mediating
the effects of teaching factors on boredom. An altogether different
pattern occurred for anxiety: Effects of the teaching factors were
neither mediated through control nor through intrinsic value.
Rather, the mediation of the two teaching factors was solely
facilitated via extrinsic value (b;,q = 0.04 and 0.01 for F1 and F2,
respectively).

Specific indirect effects in Study 2. Specific indirect effects
for Study 2 revealed the differential role of appraisals with regards

to the emotions in a similar way as in Study 1. For students’
enjoyment, the influence of teaching factors was mediated through
control (b;,4 = 0.07 and —0.08 for F1 and F2, respectively) and
intrinsic value (b;,4 = 0.06 and —0.01), but not through extrinsic
value. The same pattern was revealed for boredom, where teaching
exerted its influence through control (b = 0.02 and —0.03) and
intrinsic value (b;,q = 0.11 and 0.02), but not through extrinsic
value. With regards to anxiety, the two teaching factors exerted
specific indirect effects through control (b;,, = —0.03 and 0.03),
whereas only a specific indirect effect through extrinsic value
could be observed for teaching factor F1 (b,,4, = 0.01) and not F2.
Intrinsic value did not mediate relations between either teaching
factor (i.e., F1 and F2) and students’ anxiety.

Summary of mediated effects. Overall, the within-person
effects of teaching (i.e., supportive presentation style and exces-
sive lesson demands) on students’ enjoyment, anxiety, and bore-
dom were mediated through the appraisals of control, intrinsic, and
extrinsic value in Study 1 and Study 2. In both studies herein
reported the mediation was partial: There were significant direct
effects of the two teaching factors on students’ emotions when
appraisals were accounted for as predictors of emotions (see Fig-
ures 2 and 3). Further—and as indicated by the specific indirect
effects (see Table 3)—the specific appraisal constellation that
facilitated the mediated effect of teaching on emotions depended
on the emotion under question. For enjoyment and boredom, the
effect of teaching was mediated primarily through control and
intrinsic value, whereas the effect of teaching on anxiety was
mediated largely through extrinsic value. Finally, the effect sizes,
that is, the within-person explained variances in emotions, were
overall moderate (see Table 3). Teaching factors and appraisals
accounted for 5-19% of within-person variance in emotions. Spe-
cifically, explained variance was lower for anxiety (R> = .11/.05
in Study 1/Study 2) and higher for enjoyment (R* = .19/.13) and
boredom (R*> = .12/.10).
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Discussion

The current study investigated whether control and value ap-
praisals mediated the relation between student perceived teaching
(i.e., teaching characteristics of “supportive presentation style,”
“excessive lesson demands”) and students’ prototypic academic
emotions (i.e., enjoyment, anxiety, and boredom). To account for
the dynamic nature of students’ emotional experiences that vary
from situation to situation (or lesson to lesson) we adopted the
experience sampling method. Thus, we assessed perceptions and
experiences of students’ in situ, while they were in class. In Study
1 we used a sample of German high school students (see Goetz et
al., 2013) to assess control and value (intrinsic and extrinsic)
appraisals as potential mediators of teaching/emotions relations. In
Study 2 we aimed to corroborate and extend the findings on the
mediation mechanisms and gather initial evidence on the general-
izability of the findings obtained in Study 1 by focusing on a
different age of students and by collecting data in a different
country (i.e., Switzerland).

Across the two studies we found a very consistent picture of
results that supported our hypothesis. Appraisals of control, intrin-
sic, and extrinsic value partially mediated the intraindividual ef-
fects of the two teaching factors—supportive presentation style
and excessive lesson demands—on students’ experiences of en-
joyment, anxiety, and boredom in the classroom. Although the two
studies were based on samples of different age and nationalities,
used different indicators for students’ perceptions of teaching, and
partly referred to different subject domains, the overall pattern of
findings is remarkably similar across the two studies. Thereby, we
found (a) that mediation of teaching via the appraisals of control
and intrinsic and extrinsic value was partial; (b) that facets of
teaching differ in the degree of direct versus indirect effects on
specific student emotions; (c) depending on the emotion, different
appraisals mediated the teaching-emotion relation; and (d) a
unique mediation pattern for boredom.

To our knowledge, this is the first study showing the hypothe-
sized mediation mechanisms with respect to intraindividual dy-
namics. The intraindividual approach could be captured by adopt-
ing the ESM (Hektner et al., 2007) as a real-time assessment tool
of classroom experiences. ESM is characterized by high validity in
sampling multiple assessments within each student during class
(e.g., Bolger et al., 2003). Although the mediated effects seem
small by comparison, it is important to note that they represent
within-person effects and potentially accumulate over time. Be-
cause adolescents spend considerable time in classrooms, these
cumulative within-person processes could in fact exert substantial
effects on the individual over time; the extent to which these
processes exert long-term impact is an open question, however,
and requires further research.

Partial Mediation

We found appraisals of control and value to partially mediate
the effects of student perceived teaching on students’ emotions on
an intraindividual level. The revealed partial mediation is sup-
ported by the theory and is in line with previous empirical findings.
First, although we have selected core appraisals as outlined in
Pekrun’s (2006) CVT, there might be further facets of control
(e.g., self-efficacy; Bong & Skaalvik, 2003) and value (e.g., utility;
Gaspard et al., 2015), which were not taken into account in our

study and which could have contributed to the mediation above our
selected variables.

Second, certain affectively toned facets of teacher behavior such
as enthusiastic teaching can be assumed to impact students’ emo-
tions in a rather direct way via emotional contagion (Hatfield,
Cacioppo, & Rapson, 1993) or emotional crossover (Bakker &
Demerouti, 2013). The direct contagion effect has been demon-
strated in previous studies, where teachers’ enjoyment and enthu-
siastic teaching was shown to impact students’ enjoyment (Frenzel
et al., 2009; Keller, Goetz, Becker, Morger, & Hensley, 2014). In
our study, the direct contagion could have resulted in the relatively
strong direct effect of the first teaching factor on student emotions,
and consequently, a full mediation of teaching/emotions relations
via cognitive appraisals was not observed. As such, a direct effect
on students’ emotions for specific teaching characteristics is the-
oretically plausible and empirically supported. In sum, our find-
ings that appraisals of control, intrinsic, and extrinsic value par-
tially mediate teaching/emotions relations are plausible and in line
with the assumptions of the CVT (Pekrun, 2006).

Mediation Patterns

Two facets of the pattern of results are of pivotal importance
with respect to our hypothesis: The relative importance of direct
and indirect effects of the two teaching factors, and the relative
importance of the three appraisals as mediators.

Relative importance of direct and indirect effects. The rel-
ative importance of direct and indirect effects of the two teaching
factors on emotions was found to differ with respect to the specific
emotion under investigation. At the same time the pattern of results
was consistent across the two studies. For anxiety, the effect of
supportive teaching style on anxiety was fully mediated by cog-
nitive appraisals, whereas the effects of excessive lesson demands
were partially mediated. For enjoyment and boredom, both factors
were partially mediated in their effects on emotions. One reason
for this result might be that with respect to its antecedents and
effects, anxiety, as an unpleasant/activating emotion, might be
more complex in nature than the more unidimensional unpleasant/
deactivating (i.e., boredom) and pleasant/activating (i.e., enjoy-
ment) emotions. Pekrun (2006) described the ambivalent structure
of this emotion and posits that anxiety as an unpleasant emotion
may impair interest and intrinsic motivation, whereas as an acti-
vating emotion, it may induce extrinsic motivation to avoid fail-
ures. This complex structure of anxiety might also be mirrored in
rather varying antecedent-emotion relationships. Thus, anxiety
may be triggered more ambivalently by appraisal cognitions rather
than by “simple” direct effects. Conversely, the direct effects
would more likely hold true for boredom and enjoyment with both
emotions being unidimensional in their effects and antecedents.

Thus, an important finding of our study is that facets of teaching
differ in the degree of direct versus indirect effects on specific
student emotions. Our knowledge of the relative importance of
indirect and direct effects with respect to specific emotions might
be important for programs focusing on enhancing or reducing a
specific student emotion. Our results indicated that fostering a
supportive teaching style may have a direct positive effect on
enjoyment; still, there are significant indirect effects for enjoy-
ment, which indicates that fostering appraisals needs to be taken
into account as well. Anxiety is directly affected by excessive



lesson demands and indirectly affected by both teaching factors,
indicating that interventions should focus on enhancing facets of
teaching that lead to emotionally sound appraisal constellations.

Relative importance of appraisal mediators. Specific ap-
praisals seem to differ in their relative (that is as compared to other
appraisals) importance as mediators. Specifically, in both of our
studies, control and intrinsic but not extrinsic value (partially)
mediated the effect of teaching on students’ enjoyment and bore-
dom. In regards to anxiety, extrinsic but not intrinsic value acted as
a mediator (the finding concerning control as a mediator for
anxiety was inconclusive, as it mediated the effects in Study 2 but
not in Study 1).

The relative importance of different appraisals with respect to
their role as mediators in teaching/emotions relations is of high
practical relevance. Classroom interventions aiming to enhance or
reduce a specific emotion in students might focus on optimizing
teaching in a way that would foster appraisals aligned with optimal
emotional profiles. As an alternative to modifying teaching behav-
ior, interventions might focus directly on students’ appraisals that
are known to be main antecedents of specific emotions. For ex-
ample, to reduce boredom, interventions could focus on enhancing
students’ intrinsic value by highlighting the personal relevance of
the task or topic (Goetz, Hall, & Krannich, 2019; Hulleman,
Kosovich, Barron, & Daniel, 2017). Anxiety interventions could
attempt at decreasing students’ extrinsic value, both via modifying
teaching styles with corresponding effects on those appraisals such
as reducing the salience of achievement outcomes in the classroom
by adopting a mastery teaching approach (see, e.g., Meece, An-
derman, & Anderman, 2006) and/or via directly focusing on stu-
dents’ appraisals (e.g., via attributional retraining; Hall et al.,
2007).

Opposite direct and indirect effects for boredom. For bore-
dom, we observed a unique pattern in direct and indirect effects
that was different from those for enjoyment and anxiety. In both
studies supportive presentation style had an overall negative effect
on boredom which was partially mediated. The negative effect of
supportive presentation style was partially mediated via intrinsic
value, yet the indirect effect via control was positive. Thus, the
direct effect and the indirect effect via control were in opposite
directions.

The negative direct effect can be explained by teacher enthusi-
asm, which is one of the defining characteristics of this type of
teaching (Cui et al., 2017) and which may have directly reduced
boredom without triggering any appraisal mediation mechanisms.
The positive indirect effect via control, in turn, might stem from
supportive teaching style resulting in excessively high levels of
control, that may lead to students’ feeling underchallenged which,
in turn. may increase boredom. In fact, recent research has shown
that boredom at school often occurred because of very low levels
of challenge (e.g., Daschmann, Goetz, & Stupnisky, 2011; Kran-
nich et al., 2019).

In sum, our findings suggest that being supportive at school
generally results in lower levels of boredom. However, this wel-
come reduction should be even higher if the potentially boredom-
increasing indirect effect via (too strongly) enhanced control is
avoided. Specifically, this means that when reducing students’
boredom educators should consider students’ individual capabili-
ties and try and find the optimal level of challenge in teaching.

Limitations and Future Directions

Some limitations of the present study should be noted and can
be used to suggest potential avenues for future research. First, in
our study we exclusively relied on self-report data, which may
have resulted in a common method bias (Podsakoff, MacKenzie,
Lee, & Podsakoff, 2003). Although we used a highly elaborated
real-time assessment method, experience sampling is still a self-
report method. This might be of consequence specifically regard-
ing the assessment of teaching via students’ perceptions. To con-
trol for possible biases, future studies may include external
assessments of classroom activities (via class-aggregated measures
or classroom observations by trained raters using for instance the
CLASS system, see Pianta & Hamre, 2009) as a precursor to
students’ perceptions of teaching and the extent to which these two
perspectives jointly or singularly predict students’ appraisals or
emotional experiences.

Second, by using the experience sampling method, some com-
promises had to be made that may have limited the interpretability
of our findings. Specifically, to reduce intrusiveness of the ESM
that was programmed to randomly signal during lessons for up to
four students per class, we relied on single item assessments.
Although this is not atypical for ESM studies (e.g., Goetz et al.,
2013), it might nonetheless limit reliability of the assessed con-
structs. Although Gogol and colleagues (2014) and Wanous et al.
(1997) did show that whenever long scales were not applicable,
single-items worked sufficiently well, future studies may assess
constructs using multiple indicators, thus potentially enhancing
psychometric characteristics of assessments and allowing for more
complex analyses.

Third, the use of the experience sampling method in combina-
tion with the analytical approach of within-person mediation do
not allow for conclusions on the causal ordering of variables.
Future studies in this field might combine assessment of short-term
dynamics (similarly to the ESM used in our study) with develop-
ments over a longer time period (e.g., by using measurement-burst
designs; Sliwinski, 2008) to be able to model growth processes or
use dynamic structural equation models (Asparouhov, Hamaker, &
Muthén, 2018) to capture causal effects. Further, applying within-
person analyses answers frequent calls for focusing on within-
person processes in educational research (e.g., Schmitz, 2006) and
complements existing research on the mediation assumption in
CVT which generally relied on between-person analyses. It is
critical to note that based on our analyses no generalizations can be
made whether the same mediation patterns occur on the between-
person level (see Voelkle et al., 2014, for a discussion of within-
vs. between-person analyses). Thus, future research might dedicate
itself to explicit comparisons of relations found on within- and
between-person levels to advance our understanding of key edu-
cational processes and the necessary methodological designs and
analytical approaches to study them.

Fourth, although the two studies were rather similar, there were
some differences in study sample, variables, and item wordings.
Whereas we found teaching perceptions, appraisal cognitions, and
emotional experience of enjoyment, anxiety, and boredom to vary
strongly within students across situations in both study samples
(similar to previous findings, e.g., Ahmed et al., 2010; Goetz,
Frenzel, et al., 2010; Nett et al., 2017), the extent of the within-
person variance in the two studies differed. Specifically, within-



person variance was higher in Study 1 (German sample) than in
Study 2 (Swiss sample; see Table 2).

This finding might reflect differences in samples, as percentage
of student cohort attending Gymnasium is larger and thus presum-
ably more heterogeneous in Germany than in Switzerland. Further,
students from Grades 8 and 11 participated in Germany, whereas
only students from Grade 9 in Switzerland. Differences in the
assessment method could have also contributed to the revealed
differences. So, item wording varied slightly, with Study 1 assess-
ing students’ experiences with regard to the present lesson (the
specified time frame was “in this lesson”), whereas Study 2 as-
sessments more strongly reflected students’ momentary experi-
ences (with “at the moment” being the specified time frame; see
item wordings in Table A2 in the Appendix). In combination, these
three issues (less heterogeneous student cohort, only one grade
level, and smaller time frame in Study 2) may have contributed to
smaller within-person variances in Study 2 compared to Study 1.

Specifically, the different assessment protocols would war-
rant a future study that could investigate whether the time frame
captured by the item may generate differences and which time
frame is optimal when targeting students’ momentary experi-
ences. Further, future research could examine whether and at
what point expanding a time frame of an item would result in a
shift from students’ reliance on episodic to semantic knowl-
edge, thus shifting from less state-like to more trait-like reports
(Robinson & Clore, 2002). We also found that intrinsic and
extrinsic value appraisals had relatively high between-person
variance components compared to other assessed variables;
hence, it would be interesting to explore the extent to which
momentary value appraisals are influenced by trait and value-
related characteristics, such as individual interest.

Fifth, as a first step in analyzing the mediational role of cogni-
tive appraisals in teaching/emotions relations we only investigated
a restricted number of variables. Based on our findings and on
further developments of the CVT (Pekrun, 2006), future studies
may examine additional hypotheses of the mediational role of
specific cognitive appraisals of control and value (for facets of
control, see Bong & Skaalvik, 2003; for value facets, see Gaspard
et al., 2015) in the relations between specific teaching character-
istics and specific emotions. Other potential mediators could also
be examined—separately and in unison—with variables examined
in our study. CVT postulates that control, value as well as the
interaction of control and value relate to students’ emotional
experiences. We did not model this interaction effect due to the
complexity of modeling two teaching factors as well as three
appraisals simultaneously, yet future in-depth analyses could by
means of moderated mediation analyses paint a comprehensive
picture of the role different appraisals and appraisal constellations
play in the elicitation of different emotions.

The restricted number of assessed variables is particularly sa-
lient for teaching characteristics: In identifying broad factors of
supportive presentation style and excessive lesson demands, we
were able to investigate the mediation hypotheses in an economic
way and, more importantly, support assumptions made by CVT
based on teaching characteristics outlined therein (i.e., cognitive
quality and task demands). However, these teaching characteristics
are not easily aligned to more normative and holistic approaches
on what constitutes effective teaching (Kunter et al., 2013; Pianta
& Hamre, 2009), including three dimensions that Pianta and

Hamre (2009) labeled emotional support, classroom organization,
and instructional support. Supportive presentation style, in focus-
ing on aligning teaching to students’ needs to support their learn-
ing, is somewhat reminiscent to social-emotional support dimen-
sions of teaching (i.e., learning support in Kunter et al., 2013;
emotional support in Pianta & Hamre, 2009), yet also overlaps to
some degree with the cognitive support dimensions (i.e., cognitive
activation in Kunter et al., 2013; instructional support in Pianta &
Hamre, 2009). Conversely, the second teaching factor, excessive
lesson demands, largely captures aspects of classroom organiza-
tion (Pianta & Hamre, 2009; classroom management in Kunter et
al., 2013).

As such—and tentatively speaking considering the imprecise
reframing of our teaching factors with regards to the three
dimensions of effective teaching— emotional and instructional
support of students was of relatively more relevance to the
activity-related emotions of enjoyment and boredom, whereas
aspects of classroom organization were highly influential with
regards to students’ anxiety (see Supplemental Tables S2.1 and
S2.2 in the online supplemental material for standardized ef-
fects). This interpretation was partly corroborated by additional
analyses (see Supplementary Materials S5 in the online supple-
mental material), in which we selected three single items for
teaching to approximate the three dimensions of effective teach-
ing (pacing as a proxy for classroom organization seemed to be
more important regarding anxiety compared to enthusiasm as an
aspect of emotional support and understandability as an aspect
of instructional support). Future studies may focus on including
a broader scope of teaching characteristics. This way, they
could contribute to more strongly linking CVT and research on
academic emotions within educational research.

Finally, the present study took a domain-independent ap-
proach, mainly based on prior evidence that the effect of
teaching on emotions does not systematically differ between
subject domains (Becker et al., 2014; Goetz et al., 2013). Still,
differences between domains in the effect of appraisals on
students’ emotions can be expected in the way that control is
more strongly related to emotions in the quantitative domains
(mathematics and science) than in the verbal domain (e.g.,
languages; Goetz, Cronjaeger, Frenzel, Liidtke, & Hall, 2010).
Taking this together with the finding that mathematics and
science are perceived as demanding and difficult by students
(Haag & Gotz, 2012; Kessels, Rau, & Hannover, 2006), and
with some studies finding that students experience more anxiety
and less enjoyment in math than in languages (Becker et al.,
2014; Goetz et al., 2013), leads to the assumption that there
could be functional differences in appraisals as mediators be-
tween teaching and emotions across academic domains. Specif-
ically, teaching characteristics that foster control such as co-
herence and scaffolding could exert a stronger effect on anxiety
via control in mathematics and science than in languages. The
current study lacks the power to investigate domain-specificity
of effects on the within-person level; a domain-specific ap-
proach led to the tentative conclusion of no systematic domain
differences (see Supplementary S6 in the online supplemental
materials), yet future studies could dedicate to investigating
domain specificity in the teaching-appraisal-emotion interrela-
tions.



Implications for Further Developments of Pekrun’s
Control-Value Theory

The present study may serve as a platform for further develop-
ment of the CVT (Pekrun, 2006). Our results showed that specific
control and value appraisals were effective mediators of specific
teaching/emotions relations. Thus, a further development of the
theory might be to differentiate teaching according to its inherent
facets and describe direct and indirect effects on specific emotions
via control and value appraisals. For example, teacher enthusiasm
should be expected to have a strong direct but relatively week
indirect (i.e., mediated) effect on enjoyment (because of emotional
contagion; Hatfield et al., 1993). Conversely, a teaching style that
activates value cognitions (e.g., extrinsic value-inducing teaching
methods that refer to an upcoming exam) will be expected to have
an indirect effect on a specific set of emotions such as anxiety.
Further, for teaching factors that show indirect effects on specific
emotions, main appraisals that mediate these effects need to be
specified. For example, for students’ experiences of boredom
intrinsic value appraisals appear to play a crucial mediating role,
hence, inducing intrinsic value may be of key importance. In sum,
our results may be instrumental for the subsequent development
and differentiation of the CVT (Pekrun, 2006). By outlining the
relative role of direct and indirect (i.e., mediated) effects as well as
the relative importance of specific appraisals in the relations be-
tween specific teaching styles and discrete emotions, the theory
could be further expanded.
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Appendix
Item Wordings for Studies 1 and 2

Item

Item wording

Teaching factor F1: Supportive presentation style

Understandability
Enthusiasm
Tllustration

Fostering attention

In this lesson, our teacher’s vocabulary is easy to understand.

Unser Lehrer driickt sich in dieser Stunde verstindlich aus.

In this lesson, our teacher presents the material with enthusiasm.

Unser Lehrer unterrichtet in dieser Stunde mit Begeisterung.

In this lesson, our teacher explains the material in such a way that I can picture in my mind how things work.
Unser Lehrer erklirt den Stoff in dieser Stunde so, dass ich mir anschaulich vorstellen kann, wie es geht.

In this lesson, our teacher makes sure that we pay attention.

Unser Lehrer achtet in dieser Stunde darauf, dass wir aufpassen.

Teaching factor F2: Excessive lesson demands

Difficulty

Pace

Lack of clarity
Level of expectation

Appraisals
Control

Intrinsic value
Extrinsic value

Emotions?®
Enjoyment

Anxiety

Boredom

What is taught in this lesson is too difficult for me.

Das, was wir in dieser Stunde durchnehmen, ist zu schwierig fiir mich.

The pace of this lesson is too fast for me.

Der Unterricht geht in dieser Stunde so schnell weiter, dass ich Schwierigkeiten habe, mitzukommen.
In this lesson, our teacher’s instruction are so unclear, that I don’t know what I have to do.

Unser Lehrer gibt in dieser Stunde so unklare Anweisungen, dass ich nicht weifs, was ich tun muss.
What our teacher expects from us in this lesson is far too much.

Was unser Lehrer in dieser Stunde von uns verlangt ist viel zu viel.

In this lesson, I am doing well in SUBJECT.

In dieser Stunde bin ich gut in FACH.

In this lesson, SUBJECT is very important to me, irrespective of the grade I get.
Egal, welche Note ich bekommen, FACH ist mir in dieser Stunde sehr wichtig.

In this lesson, it is very important to me that I get a good grade in SUBJECT.

Mir ist es in dieser Stunde sehr wichtig, dass ich in FACH eine gute Note bekomme.

How much enjoyment are you experiencing in this class?
Wie stark erlebst du in dieser Unterrichtsstunde Freude?
How much anxiety are you experiencing in this class?

Wie stark erlebst du in dieser Unterrichtsstunde Angst?

How much boredom are you experiencing in this class?

Wie stark erlebst du in dieser Unterrichtsstunde Langeweile?

Note. Item wordings give the original German wording (in italics) as well as their translation to English. All items unless otherwise indicated were rated
from 1 (strongly disagree) to 5 (strongly agree).
“ Emotion items were rated from 1 (not at all [gar nicht]) to 5 (very strongly [sehr stark]).

(Appendix continues)



Table A2
Item Wordings for Study 2

Item

Item wording

Teaching factor F1: Supportive presentation style
Understandability

Enthusiasm
Autonomy
Goal clarity

Teaching factor F2: Excessive lesson demands
Difficulty

Pace

Appraisals
Control

Intrinsic value
Extrinsic value

Emotions
Enjoyment

Anxiety

Boredom

At the moment, my teacher is explaining things in a comprehensible way.

Die Unterrichtsinhalte werden im Moment verstindlich dargeboten.

At the moment, my teacher is teaching with enthusiasm.

Meine Lehrperson unterrichtet im Moment mit Begeisterung

At the moment I have the opportunity to choose and to co-decide in this class.
Im Moment habe ich Auswahl- und Entscheidungsmaoglichkeiten im Unterricht.
At the moment, I understand the aims and goals of this lesson.

Im Moment sind mir die Absichten und Ziele des Unterrichts klar.

At the moment, the class is too easy—too difficult for me.*

Im Moment empfinde ich den Schwierigkeitsgrad im Unterricht als zu einfach—zu schwierig.
At the moment, this lesson’s pace is so high that I have difficulties getting along.

Der Unterricht geht im Moment so schnell weiter, dass ich Schwierigkeiten habe mitzukommen.

At the moment I am doing well in class.

Im Moment bin ich gut im Unterricht.

At the moment, this class is very important to me irrespective of grades.
Der Unterricht ist mir im Moment unabhdngig von der Note sehr wichtig.
At the moment it is very important to me to get good grades.

Mir ist es im Moment sehr wichtig, dass ich eine gute Note bekomme.

At the moment, I am happy.
Im Moment freue ich mich.

At the moment, I am anxious.
Im Moment habe ich Angst.

At the moment, I am bored.
Im Moment langweile ich mich.

Note. Item wordings give the original German wording (in italics) as well as their translation to English. All items unless otherwise indicated were rated

from 1 (strongly disagree) to 5 (strongly agree).

% This item was rated from 1 (foo easy (zu einfach]) to 5 (too difficult (zu schwierig]).



