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Academic emotionshavelargely been neglected by educational psychology, with the exception
of test anxiety. In 5 qualitative studies, it was found that students experience arich diversity of
emotionsin academic settings. Anxiety was reported most often, but overall, positive emotions
were described no less frequently than negative emotions. Based on the studiesin this article,
taxonomies of different academic emotions and a self-report instrument measuring students’

enjoyment, hope, pride, relief, anger, anxiety, shame, hopelessness, and boredom (Academic
Emotions Questionnaire [AEQ]) were developed. Using the AEQ, assumptions of a cogni-
tive-motivational model of theachievement effectsof emotions, and of acontrol/valuetheory of
their antecedents (Pekrun, 1992b, 2000), were tested in 7 cross-sectional, 3 longitudinal, and 1
diary study using samplesof university and school students. Results showed that academic emo-
tions are significantly related to students’ motivation, learning strategies, cognitive resources,
self-regulation, and academic achievement, aswell asto personal ity and classroom antecedents.
The findings indicate that affective research in educational psychology should acknowledge
emotional diversity in academic settings by addressing the full range of emotions experienced

by students at school and university.

In the following analysis, we present an overview of our re-
search on students’ academic emotions. This research origi-
nated through Reinhard Pekrun’s interests in students’ test
anxiety and motivation, and Raymond Perry’ sstudieson aca-
demic control and motivation (e.g., Pekrun, 1991, 1992a;
Perry, 1991; Perry & Magnusson, 1989). Within the perspec-
tive of test anxiety and motivation research, we have found
that test anxiety has been researched extensively sincethe be-
ginning of the 1950s (Mandler & Sarason, 1952) and even
prior to that (cf. Stengel, 1936), whereas students’ academic
emotions, other than anxiety, have been largely neglected.
The only major exception is the attributional research on
achievement emotions undertaken by Weiner (cf. Weiner,
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1985). Based on innovative theorizing, this research has
produced a sizable number of studies as well as consistent,
cumulative empirical evidence on the cognitive antecedents
of achievement-related emotions.

Table 1 presents the results of a literature search of rele-
vant studies. For thetime span from 1974 to 1990, this search
wasoriginally published in Pekrun and Frese (1992) and was
updated herefor the decade of the 1990s, using the PsycINFO
database. The search extends beyond the educational domain
and includesany empirical studieslinking theemotionslisted
in Table 1 to the topics of learning, test, performance, work,
or achievement. It appears that test anxiety has continued to
attract many researchers, whereas other achievement-related
emotions have received much less attention. This pertainsto
negative emotionsother than just anxiety, but even moresoto
positive achievement-related emotions. For example,
whereas more than 1,000 studies have addressed achieve-
ment-related anxiety to date, we were not able to locate more
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TABLE 1
Literature Search 1974-2000: Studies Linking Emotions to
Learning and Achievement

Emotion 1974-1990  1991-2000 Research Tradition
Joy 32 29 Mood research
Enthusiasm 9 7 Teacher enthusiasm
Hope 0 9

Relief 2 1

Pride 17 10 Achievement motivation
Gratitude 2 1

Admiration 0 0

Sadness 10 5 Mood research

Anger 31 33 Type A personality
Anxiety > 700 > 500 Test anxiety

Hopel essness 2 12 Hopel essness theory
Shame and Guilt 24 20 Achievement motivation
Disappointment 2 0

Boredom 27 16 Job monotony

Envy 5 1

Contempt 0 0

Surprise 6 1 Attributional theory

than 9 studies on the complementary emotion of students’
hope. Also, there is a dearth of studies on students’ regula-
tion of their emotions(cf. Schutz & Davis, 2000). M ost stud-
ies were conducted from the perspective of specific
traditions of research and addressed no morethan oneor two
emotions, implying that abroader perspective on arange of
emotions was largely lacking in much of the empirical re-
search to date.

Theoretically, it may be assumed that students experience
arich diversity of emotions in academic settings. Academic
learning and achievement are among the most important top-
ics across the life span in our society today, especially be-
cause educational and professional careers, socia relations,
and the allocation of many kinds of resources are largely de-
pendent on individual achievement. Thisimplies that learn-
ing and achievement are singularly important and thus major
sources of human emotions today, instigating a variety of
self-referenced, task-related, and social emotions (cf. also
Scherer, Wallbott, & Summerfield, 1986). Furthermore,
judging from the general functions of emotions for human
agency, it may be assumed that emotions influence students’
cognitive processesand performance, aswell astheir psycho-
logical and physical health.

In particular, this perspective is warranted for emotions
that are directly linked to academic learning, classroom in-
struction, and achievement (e.g., enjoyment of learning, pride
of success, or test-related anxiety). We propose to use the
term academic emotions to denote such emotions. By defin-
ing academic emotionsin thisway, theterm academic isused
asiscommonly donewith termssuch asacademic motivation
or academic self-concept. In doing so, the domain of aca-
demic emotions would include students’ achievement emo-
tions experienced in school or university settings, but goes
beyond emotions relating to success and failure by also cov-

ering, for example, emaotions relating to instruction or to the
process of studying (see Table 2).

The following research questions guided our studies on
academic emotions:

1. Which emotions do students experience in academic
settings when attending class, studying, and taking tests and
exams? Furthermore, what are the elements of these emo-
tional experiences and how are they structured?

2. How can we measure students’ academic emotions?

3. How do these emotions affect learning, academic
achievement, and students' health?

4. What arethe origins of these emotionswithin students’
personality and in their environments?

5. What can we do to foster positive academic emotions
and to help students avoid negative emotions, or to cope with
negative emotions in flexible ways once they emerge?

Todate, our research hasmainly addressed thefirst four of
these questions, which may be regarded as basic and have to
beanswered before educational applications can be designed.
In addressing these questions, we used qualitative as well as
guantitative methods. The logic underlying our strategy im-
pliesthat qualitative, exploratory analysis may be best suited
to develop insightsinto the range and phenomenol ogy of stu-
dents’ emotions and to generate hypotheses, whereas quanti-
tative assessment is needed for the more precise analysis of
effects and causes.

Inthefollowing, we give an overview of our research per-
taining to these four questions. Specifically, inthe sections of
this article we address the following parts of our research in
turn:

1. Inaseries of qualitative case studies, we explored the
occurrence and phenomenological structures of academic
emotions.

2. Based on our exploratory evidence, we developed a
guantitative self-report instrument measuring nine academic

TABLE 2
The Domain of Academic Emotions: Examples
Positive Negative
Task-related and self-related
Process Enjoyment Boredom
Prospective Anticipatory joy Hopel essness
Hope Anxiety
Retrospective Joy about success Sadness
Satisfaction Disappointment
Pride Shame and guilt
Relief
Social
Gratitude Anger
Empathy Jealousy and envy
Admiration Contempt

Sympathy and love

Antipathy and hate




emotions experienced by students (the Academic Emotions
Questionnaire [AEQ)]).

3. Inanumber of quantitative studies using the AEQ, we
tested assumptions underlying Pekrun’s (1992b) cogni-
tive-motivational model concerning the effects of emotions
on students’ self-regulated learning and achievement.

4. Findly, we developed and tested a social cognitive,
control-valuetheory ontheindividual and social antecedents
of academic emotions.

In conclusion, we emphasize the reciprocal nature of link-
ages between academic emotions, their effects, and their an-
tecedents. Also, we discuss the need for strengthening the
study of emotionsin educational psychology, and theval ue of
using multiple research strategies to analyze this domain of
human affect.

EXPLORING THE OCCURRENCE AND
STRUCTURES OF ACADEMIC
EMOTIONS: QUALITATIVE CASE
STUDIES

How do students feel at school and university, and what are
the contents, sources, and functions of the emotions they ex-
perience? In aseries of five exploratory studies, we analyzed
the emotions of school and university students by means of
qualitative interviews and questionnaires. We asked our par-
ticipants about their emotional experiences in academic set-
tings when in class, studying, and taking tests and exams.
Also, weasked about the quality and the elements of these ex-
periences and about their origins and consegquences. In the
first study, studentswereaskedtorecall typical academic epi-
sodes from their autobiographical memoriesand to report the
emotions experienced within these epi sodes (Pekrun, 1992c¢).
Theother four studies used amore situated approach by inter-
viewing participants immediately after classroom instruc-
tion, an exam, or a daily period of studying (cf. Spangler,
Pekrun, Kramer, & Hofmann, in press; Titz, 2001). Aspart of
each study, we presented a fixed sequence of questions, but
answers were less constrained, the focus being on individual
descriptions of emotional episodes. In addition, in two of
these studies assessing emotions during exams, video recon-
struction procedures were used and physiological activation
recordings were made (Spangler et al., in press).

Frequencies of Different Emotions

In accordance with theoretical expectations, theresults of the
five studies showed that students experience awide range of
emotions in academic settings. There was virtually no major
human emotion not reported by our participants, disgust be-
ing the only notable exception. Emotional diversity implies
that theory-driven approachesto students' emotionsthat limit
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therange of emotions considered for theoretical reasons may
bein danger of missing important parts of students’ affective
life. For example, thismay apply to test anxiety research and
to traditional conceptions of hope, fear, pride, and shame as
relating to achievement motivation.

Different categories of discrete emotions appeared with
differing frequencies, depending in part on the type of aca-
demic situation addressed. Overall, anxiety wasthe one emo-
tion reported most often, accounting for 15% to 25% of all
emotions reported in our studies. Anxiety was mentioned
most often not only in relation to taking exams, but also with
referenceto being in classor studying at home. Achievement
pressure and expectancies of failure were reported as major
contributorsto emotional arousal, thus pointing to the need to
enhance our students' psychological well-being by giving
them chances to cope with excessive demands, and by in-
creasing opportunities for success. However, despite the fre-
quency of reports about anxiety, positive emotions were
described about as often as negative emotions. Aside from
anxiety, emotions reported most often were enjoyment of
learning, hope, pride, and relief, as well as anger, boredom,
and shame. In addition, there were accounts of several less
frequently reported emotions (e.g., the social emotions of
gratitude, admiration, contempt, and envy). Hopelessness
was also reported less often, but some accounts of this emo-
tion involved reports about personal tragedies including sui-
cidal ideation relating to failing academic exams.

Tracing Unexpected Phenomena

The qualitative accounts given by our participants also en-
abled usto detect phenomenathat otherwisewould have gone
unnoticed. A casein point was students' meta-emotions, that
is, their feelings about their own emotions. For example, a
number of students gave detailed accounts of experiencing
anger about being anxiousbeforeexams. In some of these stu-
dents, this anger helped them to find ways to cope with the
anxiety, thusimplying that meta-emotions may facilitate stu-
dents' coping with negative emotions, something educators
may wish to consider when trying to assist studentsin dealing
withtheir affective experiences. An examplepertaining tothe
sources of academic emotions is our participants’ reports
about academic boredom. We had expected that boredom
should occur when demands are too low, as in the case of
high-ability studentswho are taught in regular classes. Many
of our participants’ reports about boredom conformed to this
analysis: When self-evaluations of abilitieswere high andin-
structional demands low, students reported that they felt
bored and daydreamed. However, a sizable number of other
students told us that they had experienced boredom when
feeling unable to keep up with demands, implying that bore-
dom was connected to low self-evaluations of abilities and
high evaluations of demands. Apparently, boredom may
servefunctionsof escaping behaviorally or mentally from sit-
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uations not providing sufficient stimulation, but may also
serve as an escape from situations having demands that are
beyond the student’ s capabilities.

Constructing Taxonomies of the Internal
Structures of Academic Emotions

From amore systematic perspective, we used our exploratory
findingsasan empirical basisfor constructing theoretical tax-
onomiesof theinternal structures of different academic emo-
tions. Our participants reported a broad range of affective,
cognitive, physiological, and motivational elements of their
emotional experiences that were used for creating these tax-
onomies. For example, concerning cognitive components,
three major categories of cognitionsthat were experienced as
being part of academic emotionswerethoughtsabout thetask
(e.g., the quantity, difficulty, and relevance of tasks),
thoughts about mastery and achievement, and thoughts about
the social situation within an academic setting.

Many of these cognitive components were reported asre-
lating to morethan oneemotion. Inasimilar vein, some other
types of components were also shared by several emotions
(e.g., facets of perceived physiological arousal). Thiswould
suggest some overlap among different emotions, as in the
case of worries about failure that were reported as being part
of exam-related anxiety but al so ascomponents of shame and
hopelessness. Rather than being characterized by specific,
exclusive elements, it seems that different emotions show
specific profiles of components, some of them being shared
with other emotions. Onegeneral implicationisthat it may be
difficult to measure different emotions in nonoverlapping
ways, making it difficult to ensure discriminant validity of
these measures. In this regard, contemporary test anxiety
scales containing worry items (cf. Hodapp & Benson, 1997;
Sarason, 1984) may measure shame or hopel essnessin addi-
tion to anxiety, thus making it necessary to reinterpret much
of the empirical evidence gathered using them.

Academic Emotions and
Physiological Activation

Finally, we also used our qualitative datato analyzerelations
between academic emotions and stress-related physiological
processes. It isinteresting that measures of emotional inten-
sity based on our participants qualitative reports about their
emotions experienced during an important exam were sys-
tematically related to cortisol levels before and after the
exam, whereas questionnaire-based measures showed a
much less consistent pattern. Specifically, anxiety during an
exam was positively related to postexam cortisol levelsindi-
cating physiological activation during the exam, whereas
problem-focused as well as emotion-oriented coping during
the exam were negatively related to cortisol levels, implying

that coping had reduced physiologica activation. This evi-
dence suggeststhat qualitative reports may prove useful even
for studying functional relations between subjective and
physiological levelsof emotions, afield that hasbeen plagued
by inconsistent findings to date (Spangler et al., in press).

In sum, findings of our qualitative studies demonstrated
that students experience arich and intense emotional lifein
academic settings, suggesting that reductionist conceptions
of students' emotions may fall short of adequately covering
this domain. Although anxiety was the single discrete emo-
tion reported most often, positive emotions were reported no
|ess often than negative emotions, thus pointing to the need to
investigate them more thoroughly (cf. aso Fredrickson,
2001). Furthermore, our findings allowed us to trace a num-
ber of unexpected phenomena as in the case of meta-emo-
tions, and to build empirically based conceptual taxonomies
of theinternal structures of academic emotions.

QUANTITATIVE MEASUREMENT:
THE AEQ

Whereas qualitative methods may beideally suited to explore
new fields, quantitative measures are needed for more rigor-
oustests of hypotheses. From its start in the 1950s, test anxi-
ety research recognized the need for quantitative measure-
ment applications. The progress of this field was tightly
connected to advances in test anxiety measurement. Today,
there are dozens of scales assessing this single emotion (cf.
Hodapp & Benson, 1997; Zeidner, 1998). Concerning aca-
demic emotions other than test anxiety, however, explicit
measures are largely lacking as of yet. One exception is the
anger measure presented by Smith, Furlong, Bates, and
Laughlin (1998).

Previous research on academic emotions beyond anxiety
used general measures of emotions not tailored to the aca-
demic domain or setsof singlerating scal esassessing various
emotions following success and failure (cf. Weiner, 1985).
Measures of general emotions, however, are removed from
the academic domain and probably less predictive for aca-
demic achievement than more domain-specific scales. For
example, general trait anxiety correlates less with students
achievement than their test anxiety (Hembree, 1988). Rating
scales based on single items, on the other hand, may be eco-
nomic and useful under specific experimental circumstances
but may lack reliability and cannot adequately represent the
detailed internal structures of academic emotions.

We therefore attempted to develop a multidimensional
instrument that measures a number of more important aca-
demic emotions in domain-specific ways, using multiple
items for each emotion to represent different components of
these emotions. In doing so, we adopted the standards that
have been set by recent advances in test anxiety measure-
ment (Hodapp & Benson, 1997).



Theoretical Considerations Guiding Scale
Development

A number of conceptual decisions had to be made at the out-
set. First, we needed a working definition of the concept of
emotion. Inlinewith contemporary component process mod-
els(e.g., Scherer, 1984), we view emations asinvolving sets
of interrelated psychological processes. Affective, cognitive,
physiological, and motivational component processesmay be
the most important (e.g., feeling tense and uneasy, worrying,
being activated physiologically, and wanting to escape in
anxiety). Such a conception goes beyond traditional models
of test anxiety by taking motivational components into ac-
count as well. Motivational components are not represented
by recent test anxiety scales, athough they have been in-
cluded initems of early instruments such asthe Test Anxiety
Questionnaire (Mandler & Sarason, 1952). Concerning the
contents of the components of different emotions, we made
use of the evidence-based taxonomies derived from our ex-
ploratory data.

Second, we decided to develop scales for alimited set of
emotionsthat may beimportant in many academic situations
and that can be assumed to affect students’ learning, achieve-
ment, and health. Specifically, we used three criteriain creat-
ing this set of emotions: (a) The scales should represent those
categories of primary human emotionsthat play arolein aca-
demic settings—According to our exploratory data, this is
true of joy, anger, anxiety, and shame, as well as hopeless-
ness, which may beregarded as an anticipatory version of the
primary emotion of sadness; (b) wewanted to takethose eight
emotions into account, which were reported frequently by
studentsin our exploratory studies (see the previous section);
and finally, (c) with regard to emotion effects, we wanted to
include positive and negative emotions, as well as both acti-
vating and deactivating emotions within these categories be-
cause the two dimensions of valence and activation may be
regarded as basic determinants of many effects of emotions
(seethe next section). The resulting set of emotions contains
the positive emotions of enjoyment, hope, and pride (positive
activating emotions), aswell asrelief (positive deactivating),
and the negative emotions of anger, anxiety, and shame (neg-
ativeactivating), aswell as hopel essness and boredom (nega-
tive deactivating; see Table 3).

Third, clarification concerning the situational and tempo-
ral generality of the emotion constructs to be measured was
necessary. Regarding academic situations, being in class,
studying outside of class, and taking tests and exams are the
three most important types of academic situations at school
and university. These situationsare characterized by different
functions and social structures, implying that emotionsrelat-
ing to them may differ as well. For example, enjoyment of
classroom instruction may be quite different from enjoying
the challenge of an exam. We therefore decided to develop
separate scales pertaining to class-related, learning-related,
and test-related emotions. Concerning temporal generality,
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TABLE 3
Academic Emotions Questionnaire: Reliability of the Trait Scales

Scales

Learning-Related ~ Class-Related

Emotions Emotions Test Emotions
Emotion o Items o Items o Items
Enjoyment .90 14 .89 15 .90 23
Hope .86 9 .84 9 .89 16
Pride .84 9 .86 9 .92 16
Relief® — — — — .89 14
Anger .89 14 .85 11 .89 17
Anxiety .92 18 .89 13 .94 31
Hopelessness .93 13 .88 10 .94 21
Shame .90 14 91 15 .93 19
Boredom” 93 17 93 14 — —

*Relief scale for test emotions only. ®Boredom scale for learni ng-related
and class-related emotions only.

wewanted to construct items so that they can be administered
using different instructions, thus making it possible to mea-
sure trait academic emotions (e.g., trait test anxiety),
course-related emotions pertaining to a specific course and
class, aswell as state academic emotions experienced within
single episodes of academiclife (e.g., statetest anxiety). Ona
bipolar conceptual continuum representing emotional traits
versusstates, trait academic emotionswould belocated at the
trait end of the continuum, state academic emotions at the
state end, and course-related emotions in between.

Construction of Scales

Item construction was based on the student reports gained in
our exploratory studies, on theoretical considerations, and,
concerning test anxiety, on Sarason's (1984) Reac-
tions-to-Tests Questionnaire and Hodapp and Benson's
(1997) Integrative Test Anxiety Questionnaire. From an ini-
tial item pool, itemswere selected for preliminary versions of
the scales by using expert judgment and criteria of redun-
dancy. Selection of itemsfor the final versionswas based on
item statistics of the preliminary versions and on results of
confirmatory factor analysis for each scale (cf. Titz, 2001).

Item Statistics, Reliabilities, and
Structures of Scales

Table 3 presents item numbers and internal reliabilities for
the trait versions of the AEQ scales. Reliabilities are based
on two samples of university students (learning-related and
class-related emotion scales: N = 230; test emotion scales:
N = 222). Coefficients imply that internal reliabilities are
quite satisfactory.

Confirmatory factor analysis showed that internal struc-
tures of trait academic emotions can differ between emo-
tions. Specifically, whereas items relating to affective,
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cognitive, physiological, and motivational components sepa-
rated in some scales (e.g., in the test anxiety scale), they
showed lessdifferentiationin others(e.g., inthe boredom and
hopel essness scales). Future research should address the pre-
cise nature of these structural differences. Learning-related
and class-related emotions correlated moderately with their
respective counterparts relating to tests (average r = .58),
whereas correlations of learning-related versus class-related
emotions were somewhat higher (average r = .64).

Concerninginterrelationsof different emotionswithinthese
groups, four clusters of emotions emerged: (&) enjoyment,
hope, and pride; (b) relief; (c) anxiety, shame, and hopel essness;
and (d) anger and boredom. These clusters suggest that aca-
demic emotions can be grouped according to their antecedents.
Thefirst cluster represents emotions that are induced by posi-
tive events, whereasrelief isapositive emotion that isinduced
when anegativeprocessisstopped. Thethird cluster represents
negative emotionsimplying lack of subjective control and the
last cluster negative emotions characterized by higher levelsof
control (cf. Roseman, Antoniou, & Jose, 1996). Correlations
between these clusters were low to moderate, whereas
within-cluster correlations were higher, athough well below
the respective reliabilities in each case. An exception was the
high correlations between anxiety and hopelessness (> .70).
Because anxiety and hopelessness may differentially relate to
outcomes (see following), we nevertheless decided to keep
thesescal esseparate. Overal, thispattern of scaleinterrelations
seemsto bein line with hierarchical models of dimensions of
human affect (cf. Watson & Clark, 1992).

In addition to the long versions of the AEQ scales, shorter
eight-item versions are available as well. Also, the scales
have been administered under alternative instructions per-
taining to single courses and to transient emotional states.
Reliabilitieswere equivalent to those of thetrait versions (av-
erage reliabilities of the scales of the short trait versions, the
course-related versions, and the state versions were [ = .87,
.86, and .87, respectively; cf. Titz, 2001). Also, we recently
developed a version of the instrument pertaining to school
students' emotions experienced in different academic do-
mains at school (e.g., in mathematics). Finally, we translated
the scales (short versions) into the English language and ana-
lyzed these versions using samples of undergraduate students
at amidwestern Canadian university. Results imply equiva-
lence of reliability and validity of the English-language ver-
sions (average scale reliability was [0 = .86; Goetz, Pekrun,
Perry, & Hladkyj, 2001).

THE IMPACT OF ACADEMIC EMOTIONS
ON SELF-REGULATED LEARNING AND
ACHIEVEMENT: TESTING
ASSUMPTIONS OF A
COGNITIVE-MOTIVATIONAL MODEL

Do students emotions influence their academic learning,
self-regulation, and achievement? Does it matter, for exam-

ple, if astudentisbored andindulgesin daydreaming whilein
class, or feels excited and enjoys the lesson?; if the student
hopes for success when taking an exam or is afraid of failing
it? Everyday experiences, as well as psychological theoriz-
ing, tell usthat the answer should be yes: Emotions servethe
functions of preparing and sustaining reactions to important
events and states by providing motivational and physiologi-
cal energy, by focusing attention and modulating thinking,
and by triggering action-related wishes and intentions. This
would imply that emotions can profoundly affect students
thoughts, motivation, and action. However, empirical evi-
denceislimited to date. We used findings from experimental
mood studies and test anxiety research to deduce hypotheses
on the impact of academic emotions. We then tested parts of
these hypotheses in a series of cross-sectional, longitudinal,
and diary studies using the AEQ.

Previous Research

L aboratory-based experimental research on mood effects has
shown that mood, which may be regarded as low-intensity
emotion, can have a number of distinct effects on cognitive
processes and performance. One well-known result is that
positive and negative mood can enhance mood-congruent
memory processes by mechanisms of state-dependent learn-
ing and mood-congruent recal (e.g., Levine & Burgess,
1997). Second, positive and negative mood have been shown
to trigger specific modes of thinking and problem solving.
Positive mood may facilitate holistic, intuitive, and creative
waysof solving problems, aswell asan optimistic reliance on
generalized knowledge structures (e.g., Blesset a ., 1996). In
contrast, negative mood may enhance more focused, de-
tail-oriented, analytical, and a gorithmic modes of processing
information. Finally, it has been shown that mood may pro-
ducetask-irrelevant thinking that may be detrimental for task
performance (cf. Ellis & Ashbrook, 1988; Meinhardt &
Pekrun, in press).

However, many of these and other specific effectsfoundin
experimental research have been weak and inconsistent, and
it isopen to question asto what extent they are generalizable
to field settings outside thelaboratory. For some phenomena,
it may reasonably be assumed that generalizability islimited.
A casein point isemotion effects on cognitive resources (see
following). Because laboratory research on human emotions
isconfined by methodological and ethical constraints, it may
well be suited to generate hypotheses, but it cannot replace a
more direct analysis of the emotions experienced by students
in real-life educational settings.

Thus far, field research of this kind has focused on stu-
dents' test anxiety. Thisresearch has shown that test anxiety
can reduce working memory resources, leading to an impair-
ment of performance at complex or difficult tasks that draw
on these resources. Consequently, test anxiety tendsto corre-
late negatively with academic achievement at school and uni-



versity (cf. Hembree, 1988; Zeidner, 1998). These are
cumulative, consistent findings, but beyond test anxiety, evi-
dence on theimpact of academic emotionsisscarce (with few
notable exceptions; cf. Boekaerts, 1993; J. E. Turner &
Schallert, 2001).

A Cognitive-Motivational Model on the
Effects of Emotions

In a cognitive-motivational model (Pekrun, 1992¢), it is as-
sumed that the effects of emotions on learning and achieve-
ment are mediated by anumber of cognitive and motivational
mechanisms. Of primary importance should be mediation by
students’ motivationtolearn, strategiesof learning, cognitive
resources, and self-regulation of learning.

Different emotions caninfluence these mechanismsin dif-
ferent ways. To reduce conceptual complexity, experimental
mood research on performance effects of emotions hastradi-
tionally focused on differences related to the valence dimen-
sion of emotions (positive vs. negative mood). In our
cognitive-motivational model, it isassumed that asecond tra-
ditional dimension of emotionsis no less important, namely
activation. Using these two dimensions, four groups of emo-
tionsin general, and of academic emotionsin particular, may
be distinguished with reference to their performance effects:
positive activating emotions (such as enjoyment of learning,
hope for success, or pride); positive deactivating emotions
(e.g., relief, relaxation after success, contentment); negative
activating emotions (such as anger, anxiety, and shame); and
negative deactivating emotions (e.g., boredom, hopeless-
ness). Note, however, that using these two dimensions in-
stead of one still requires a number of simplifications. For
example, anxiety may lead to behavioral freezing instead of
activation under specific circumstances, and there may be
variants of boredom that are quite arousing. In line with the
findings of mood and test anxiety research, the model as-
sumes that mediating mechanisms and resulting academic
achievement are influenced by these four categories of emo-
tions asfollows.

Motivation. Emotions may trigger, sustain, or reduce
academic motivation and related volitiona processes. They
can do so by inducing emotion-specific goals and intentions,
which may be facilitated by emotion-congruent ways of pro-
cessing self-related and task-related information. For exam-
ple, attention and recall can be focused on positive self-effi-
cacy information in a positive mood and on negative
information in a negative mood (cf. Olafson & Ferraro,
2001). In thisway, positive activating emotions such as en-
joyment of learning may generally enhance academic moti-
vation, whereas negative deactivating emotions may just be
detrimental (e.g., hopelessness, boredom).
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The other two categories of emotions, however, may show
more complex effects. Positive emotions such asrelief or re-
| axation can deactivate any immediate motivation to continue
academic work, thus facilitating disengagement. However,
being positive emotions, they can also serve as reinforcers
strengthening motivation for the next stage of learning. The
effects of negative activating emotions may be even more
ambivalent. Anger, anxiety, and shame can be assumed to re-
duce intrinsic motivation, because negative emotions tend to
beincompatiblewith enjoyment asimplied by interest andin-
trinsic motivation. On the other hand, it followsfrom their ac-
tivating nature that these emotions can induce strong
motivation to cope with the negative eventsthat caused them,
thus strengthening specific kinds of extrinsic motivation. For
example, task-related anger may be assumed to trigger moti-
vation to overcome obstacles (cf. also Bandura & Cervone,
1983), and anxiety and shame may induce motivation to
avoid failures by investing effort, thus strengthening aca-
demic motivation. Recent findings by J. E. Turner and
Schallert (2001) on students' shame are in line with this as-
sumption, aswell as earlier research by Weiner (1985).

Strategies for learning.  Extrapolating fromthe afore-
mentioned research on mood and problem solving, it may be
assumed that positive academic emotionsfacilitate the use of
flexible, creative learning strategies such as elaboration, or-
ganization, critical evaluation, and metacognitive monitor-
ing. Negativeemotions, ontheother hand, may trigger theuse
of morerigid strategies, such assimplerehearsal and reliance
on agorithmic procedures. These effects should be stronger
in activating than in deactivating emotions. Emotions such as
relaxation or boredom imply physiological aswell as cogni-
tive deactivation, thus leading to reduced attention and more
shallow, superficial processing of information.

Cognitive resources. Emotions serve functions of di-
recting attention toward the object of emotion, implying that
they use cognitive resources and can distract attention away
from tasks. This has traditionally been assumed for negative
emotions (cf. Ellis & Ashbrook, 1988; Zeidner, 1998), but
has been demonstrated experimentally for positive emotions
aswell (Meinhardt & Pekrun, in press). Emotions such asen-
joyment, pride, admiration, anxiety, anger, or envy canrelate
to the setting, other persons, or the self, thus producing
task-irrelevant thinking, reducing cognitive resources avail-
ablefor task purposes, and impairing academic achievement.

However, it would be misleading toinfer from experimen-
tal research that thisshould hold truefor all kinds of academic
emotions. In emotions directly relating to the process of
learning and task performance, the situation may be different.
Specifically, enjoyment of dealing with learning material and
related experiences of flow may direct attention toward the
task at hand, thus alowing for the full use of cognitive re-
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sourcesinstead of reducing them. Thetermsintrinsic and ex-
trinsic can be borrowed from motivation research to
characterize the implied distinction. Seen from a task per-
spective, emotionsrel ating to the setting, other persons, or the
self can be considered extrinsic emotions. Emotions such as
task-related enjoyment, on the other hand, are intrinsic emo-
tions totheextent that they rel atetoinherent propertiesof task
material or the process of dealing with such material (Pekrun,
1998). Positive intrinsic emotions may be assumed to direct
attention toward the task, thus directly facilitating learning
and performance.

Self-regulation versus external regulation of
learning.  Self-regulation of learning implies planning,
monitoring, and evaluating one's own learning in flexible
waysand, in doing so, adapting learning strategiesto task de-
mands and the progress made. Because self-regul ated learn-
ing presupposes cognitive flexibility, it may be speculated
that it isfacilitated by positive emotions. Negative emotions,
on the other hand, may be assumed to motivate students to
rely on external guidance.

Academic achievement. Emotion effects on stu-
dents' achievement may depend on the interplay between
these different motivational and cognitive mechanisms of
self-regulation and on interactions between these mecha-
nismsand task demands. Thisimpliesthat emotion effectson
academic achievement will inevitably be complex and
overdetermined. Nevertheless, a number of general assump-
tions can be deduced from the preceding hypotheses.

Generally, positive activating emotions may be assumed
to affect achievement positively by strengthening motivation
and enhancing flexible learning. Specificaly, this may be
true for intrinsic positive emotions such as task enjoyment,
which provide the additional advantage of directing attention
toward the task. In contrast, negative deactivating emotions
(e.g., boredom, hopelessness) may generally be detrimental
becausethey erode mativation, direct attention away fromthe
task and make any processing of task-related information
shallow and superficial.

Theeffectsof positive deactivating aswell asnegative ac-
tivating emotions, on the other hand, may be equivocal. Posi-

tive deactivating emotions may be detrimental for immediate
performance, but may be beneficial by reinforcing long-term
motivation to invest effort. Negative activating emotions
such asanger and anxiety may impair achievement by reduc-
ing intrinsic motivation and producing task-irrelevant think-
ing, but they may also benefit achievement by strengthening
extrinsic motivation. Specifically, such beneficia effects
may occur when positive overall expectancies are held, and
when learning does not require too much cognitive flexibil-
ity, but can draw on rehearsal strategies and algorithmic pro-
cedures instead. This ambivalence could well explain why
correlations between test anxiety and academic achievement
have often been weak and rarely explain morethan 10% of the
variancein achievement scores(Hembree, 1988; Ma, 1999).

Empirical Findings

Inaseriesof seven cross-sectional, threelongitudinal, and one
diary-based study using samplesof university and school stu-
dents, we analyzed the relations of academic emotions to
learning and achievement (summarizedin Pekrun, Hochstadt,
& Kramer, 1996; Pekrun & Hofmann, 1999; Pekrun,
Molfenter, Titz, & Perry, 2000; Titz, 2001). In these studies,
we used trait or state versions of our AEQ scales to measure
students' academic emotions. Additionally, German versions
of the Study Interest Scale (Winteler, Schiefele, Krapp, &
Wild, 1991) wereused for assessing students’ academicinter-
est; trait and stateversionsof aGerman adaptation of theMoti-
vated Strategies for Learning Questionnaire (Winteler et al.,
1991, based on Pintrich, Smith, Garcia, & McKeachie, 1993)
to measure learning strategies and effort; scales assessing
task-irrelevant thinking when learning and taking tests as
(negative) indicatorsof theavailability of cognitiveresources
(adapted from Sarason, 1984); and grades as well as perfor-
mance on written exams as indicators of academic achieve-
ment (Perry, Hladkyj, Pekrun, & Pelletier, 2001).

Our findings indicated that academic emotions related in
significant ways to variables of students learning and
achievement. These relations proved to be rather similar for
university and secondary school students and for trait and
state measures of emotions and learning. Table 4 shows ex-
emplary correlations between major trait learning-related

TABLE 4
Learning-Related Emotions: Exemplary Linkages to Components of Self-Regulated Learning
Motivation Strategies Resources Regulation
Emotion Study Interest Effort Elaboration ~ Rehearsal  Irrelevant Thinking  Self-Regulated External
Enjoyment B2x** A3rrx A4rrx .04 —38*** AZFF* —-08
Hope A4xx* AQF** 33 ** A3 —40*** AB*** -07
Anger — 42 * —.26%** —21** .05 R el -13 27F*
Anxiety —21** —19** —22%** A2 A5xx* —.26*** 2Txx*
Boredom —.63*** —50%** —.26%** —-.06 72k * —.21** Ar*
Note. N =230 university students.

*p < 05, **p < 0L ***p < 00L.



emotionsand componentsof self-regulatedlearninginasam-
ple of 230 university students (Titz, 2001, Study 2).

Motivation and effort.  In consistent ways, enjoyment,
hope, and pride correlated positively with students’ interest,
intrinsic motivation (i.e., motivation to learn because the ma-
teria isinteresting and learning is enjoyable), extrinsic moti-
vation (motivation to learn to attain outcomes), total motiva-
tion to learn, and self-reported academic effort (see Table 4).
For test-related relief, correlations were less consistent and
close to zero. Thisisin line with assumptions on the deacti-
vating effectsof emotionssuch asrelief and relaxation. Alter-
natively, relations of relief to learning may be epiphenomena
of relationsbetween test anxiety and learning becauserelief is
atension-reducing emotion that tendsto betied closely to pre-
ceding anxiety (relief correlated positively with test anxiety).

In contrast, the negative deactivating emotions of bore-
dom and hopel essness correlated negatively with all of these
motivational variablesand with self-reported effort (cf. Table
4), thus suggesting that these two emotions may be detrimen-
tal for students' academic motivation. Concerning the acti-
vating emotions of anger, anxiety, and shame, average
correlationswere negative aswell. However, correlationsfor
these emotionswerelower, andin someof our studies, the co-
efficients for anxiety and self-reported academic effort were
essentially zero (cf. Pekrun & Hofmann, 1999). In line with
theoretical expectations, ambivalent relationstointrinsic ver-
susextrinsic motivation proved to be one possible reason. For
example, it turned out that students’ anxiety correlated nega-
tively withintrinsicaswell asoverall extrinsic motivation but
positively with extrinsic avoidance motivation (i.e., motiva-
tion to invest effort to avoid failures; Pekrun & Hofmann,
1999).

Learning strategies. Withtheexception of relief, pos-
itive emotions related positively to metacognitive strategies,
elaboration, organization, and critical thinking, thus suggest-
ing that positive academic emotions may in fact facilitate
flexible, creative modes of thinking. An alternative interpre-
tation would be that creative learning is more enjoyable. Re-
| ations between negative emotionsand flexiblelearning strat-
egies were negative but weaker and less consistent.

Concerning morerigidwaysof learning, most of thecorre-
lationswith rehearsal strategieswere near zero for both posi-
tiveand negativeemotions(cf. Table4). However, in someof
our data sets, we found significant positive correlations be-
tween anger, anxiety, and shame on one hand and use of re-
hearsal strategieson the other. Inlinewith expectations, these
correlations suggest that negative activating emotions may
well facilitate the use of specific kinds of learning strategies,
even if such effects do not appear in more consistent ways
when self-report measures of learning strategies are used.
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Cognitive resources. Relations between positive
emotions and task-irrelevant thinking were consistently neg-
ative (for examples, see Table4), relief again being an excep-
tion. Somewhat contrary to expectations, correlations were
negativenot only for intrinsic, task-related enjoyment, but for
the extrinsic emotions of hope and pride aswell (Titz, 2001),
perhaps indicating that beneficial motivational effects of
these emotions on attention can override the effects of any
task-irrelevant thoughtsimplied by them. Negativeemotions,
on the other hand, correlated positively with task-irrelevant
thinking. In test anxiety research, irrelevant thinking has of-
ten been defined as a component of this specific emotion (cf.
Hodapp & Benson, 1997). Thefindingsof our studiessuggest
that relations of other negative emotions to irrelevant think-
ing are at least equally strong. One important casein point is
boredom because mental withdrawal and daydreaming are
strongly related to this emotion.

Perceived  self-regulation  versus  external
regulation. Beyond single component processes of
self-regulation, how do students' academic emotionsrelateto
their overall sense of self-regulation, as compared to being
controlled by others? We used two scales developed for the
purposes of this research to measure students’ perceptions of
the source of their learning-related regulation (Titz, 2001).
These scales pertain to students’ self-regulation versus exter-
nal regulation by others concerning the goals of learning, the
material used, thelearning strategiesemployed, and themon-
itoring and evaluation of outcomes. There were significantly
positive correlations between positive academic emotions
and perceived self-regul ation and between negative academic
emotions and perceived external regulation (see Table 4).
Thesefindingssuggest that positive emotionsfoster students
self-regulation, whereas negative emotions lead to reliance
on external guidance. However, the reverse direction of cau-
sation may play arolehereaswell: Self-regulating one’ sown
learning may induce positive feelings, whereas external con-
trol may induce anger, anxiety, or boredom.

Academic achievement.  Academic emotions related
significantly to students' academic achievement in avariety
of ways (cf. Pekrun et al., 1996; Pekrun & Hofmann, 1999;
Titz, 2001). Moving beyond cross-sectional correlations, uni-
versity students emotions measured early in the semester
predicted cumulative grades as well as final course exam
scores at the end of the semester (Pekrun et a., 2000). With
the exception of relief, positive emotions such as academic
enjoyment, hope, and pride predicted high achievement, and
negative emotions predicted low achievement. Concerning
negative emotions, average coefficients were higher for the
deactivating emotions of hopel essness and boredom than for
the activating emotions of anxiety, anger, and shame, which
isinlinewith assumptionson ambivalent effectsof activating
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negative emotions. Specifically, test anxiety proved to relate
less closely to achievement than hopel essness and boredom,
indicating once again that test anxiety is not necessarily the
most detrimental negative academic emotion.

Finally, apart from achievement per se, negative academic
emotionslongitudinally predicted students’ withdrawal from
university courses (Ruthig, Hladkyi, Hall, Pekrun, & Perry,
2002) and were significantly more elevated in students who
dropped out of university compared to studentswho finished
their studies (Ziegler, 2001).

In sum, findings corroborate that students' academic emo-
tionsare closely linked to their learning, self-regulation, and
scholastic achievement. However, concerning causal inter-
pretations of this evidence, two caveats are in order. First,
even predictive, longitudinal evidence doesnot imply that ef-
fects of emotions on learning and performance represent the
only relevant direction of causation. Rather, it may be as-
sumed that emotions, |earning, and achievement arelinked by
reciprocal causation, with students emotions influencing
achievement, but feedback of achievement in turn affecting
their emotions (see section on reciprocal linkages).

Second, on amore generd leve, it cannot be inferred from
the sample statistics normally derived from correlational and
experimental studies that the implied relations between vari-
ables do in fact gpply to al participants under study (cf.
Schmitz & Skinner, 1993). Our cross-sectional and longitudi-
na sudies are no exception in this regard. To test
generalizability, we used data from our diary study (Pekrun &
Hofmann, 1999) on exam-related emotions to conduct
idiographic analyses by calculating intraindividua correlations
within individual students over time (N = 72 students, daily
measurements over 6 weeks before and during fina university
exams). One main result was that for many emotions, syn-
chronous and time-lagged relations with variables of learning
were similar for dl individualsin the sample and equivaent to
the respective interindividua correlations, thus implying func-
tional homogeneity across persons. For some relaions, how-
ever, a different picture emerged. Specifically, it turned out
that daily anxiety related differently to variables of learning in
different students. For example, whereas anxiety correlated
negatively with motivation to learn for some students, it corre-
lated positively with motivation for others (see Figure 1). One
reason for this heterogeneity of anxiety—motivation relations
may be that anxiety effects on intrinsic versus extrinsic moti-
vation tend to be balanced differently within different individ-
uals: Some students may even profit motivationally from their
anxieties, whereas others are handicapped.

The results of this study thus imply that it should prove
fruitful to complement sample-based analyses of students
emotions and learning by idiographic analysis to test the
generalizability of sample statistics to individuals. Prefera-
bly, not to trade off idiographic validity at the expense of
nomothetic generalizability acrossindividuals, thisshould be
done by using combined idiographic-nomothetic strategies
(cf. Schmitz & Skinner, 1993).

N

Mean Correlation r  -.01

Frequency
=5

FIGURE 1 Anxiety and motivation to learn: distribution of
intraindividual correlations.

SOURCES OF ACADEMIC EMOTIONS:
A SOCIAL COGNITIVE,
CONTROL-VALUE THEORY

Genetic dispositions, physiological processes, and cognitive
appraisals can be regarded as main proximal sources of emo-
tions. Because academic emotions are domain-specific vari-
antsof emotionsin general, thisshould betruefor thisclass of
emotions aswell. However, genetic dispositions and physio-
logical processesof studentsare beyond the control of educa-
tors. In contrast, emotionally relevant appraisals of students
may be shaped by their instructional and social environments,
implying that research on appraisals and their environmental
antecedents may help in designing measures of prevention,
therapy, and optimization.

Test anxiety research, attributional studies, and recent in-
vestigations of students' hopelessness, anger, and negative
affect have corroborated theimportance of cognitive anteced-
ents. Specifically, it has been shown that negative self-con-
cepts and achievement-related expectancies, as well as a
helpless attributional style, may beimportant for test anxiety
and students hopelessness (Abela & Seligman, 2000;
Hembree, 1988). Students’ anger, on the other hand, may be
characterized by task frustration combined with higher levels
of subjective control, aswell ashigh values of outperforming
others(high need towin; Rhodewalt & Morf, 1998). Negative
affect after failure has been shown to be related to ability
goals(J. C. Turner, Thorpe, & Meyer, 1998). Concerning stu-
dents’ positive emotions, however, evidence on antecedents
islargely lacking, with the exception of attributional studies
showing that internal attributions of success may be impor-
tant for positive achievement-related emotions (Weiner,
1985) and other person-directed emotions (Weiner, 1995).

Individual Antecedents of
Academic Emotions

Causal attributions and causal expectancies may be regarded
as specific cases of appraisals of subjective control and aca-



demic self-concepts as appraisals of one's own competences
underlying control. In a control-value theory of academic
emotions (Pekrun, 1998, 2000), an attempt was madeto inte-
grate assumptions of expectancy—value and attributional the-
ories of achievement-related emotions (Pekrun, 1992a; J. E.
Turner & Schallert, 2001; Weiner, 1985). The theory holds
that control-related and value-related appraisals are main
sources of students' academic emotions. Dependent on the
time perspective of interest (retrospective, concurrent, or pro-
spective), control cognitions may take forms of retrospective
causal attributions, state-related control cognitions referring
to the present situation, or future-related causal expectancies
(cf.alsoRosemanet al., 1996). Mgjor categoriesof causal ex-
pectancies are self-efficacy, situation outcome, and ac-
tion-outcome expectations implying appraisals of causal
agency and of probabilities of future events. In addition, in-
trinsic and extrinsic values and goals relating to academic
learning and its outcomes are assumed to be important, inter-
actingwith control in such waysthat, for most academic emo-
tions, both control and values are necessary antecedents.

For example, it is assumed that learning-related enjoy-
ment presupposes that the student has a sense of being able
to master the materia (high control) and intrinsically values
the material (high interest). Anxiety is assumed to be trig-
gered when expectations imply possible failure, on condi-
tion that achievement goals are of some subjective value
(intrinsically relating to failures themselves or extrinsically
to their conseguences).

In our cross-sectional and longitudinal studies on aca-
demic emotions cited previously, we found that academic
self-efficacy, academic control of achievement, and subjec-
tive values of learning and achievement related significantly
to students’ academic emotions(cf. Pekrun, 1998, 2000). Be-
yond synchronous relations, control aso predicted emotions
in longitudinal analysis (cf. Perry, Hladkyj, Pekrun, &
Clifton, 2001; Perry, Hladkyj, Pekrun, & Pelletier, 2001).
Furthermore, in astudy on students’ emotionsrelating to sta-
tistics courses (Barrera, 2001), we systematically tested the
extent to which interactions of control and value variables
may explain academic emotions. Scales of the AEQ were
used to measure emotions, after the instruction had been tai-
lored to the domain of statistics. A number of significant in-
teractions emerged. For example, enjoyment originating
from statistics was high when both statistics-related control
and the subjective value of this domain were high, and low
when either control or value, or both, were low. In contrast,
anxiety emanating from statistics was characterized by a pat-
tern of low control, combined with high value.

Classroom Instruction, Social
Environments, and Academic Emotions

In addition to individual sources of emotions, assumptions
concerning the instructional and social antecedents of aca-
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demic emotions may be deduced from our model. Spe-
cificaly, inlinewith social cognitive perspectives on human
development, the model assumes that environmental factors
of specificimportance are those that influence students' con-
trol- and value-related appraisalsinitially, implying that sub-
jective control and values mediate the impact of specific set-
tings. Inparticular, thisisassumed for thefollowing groups of
variables: (a) quality dimensionsof classroom instruction (as
exemplified by teacher enthusiasm inducing intrinsic values
by means of emotional contagion; cf. Hatfield, Cacioppo, &
Rapson, 1994); (b) autonomy support versus control of stu-
dents’ learning (cf. also Patrick, Skinner, & Connell, 1993);
(c) achievement expectanciesand values conveyed to the stu-
dent by significant others, by educational goal structures, and
by classroom interaction structures (e.g., competition vs. co-
operation); (d) feedback and consequences of achievement
(such as educational and occupational career outcomes); and
(e) socia relatedness and support in academic interactions
(e.g., affiliation within the classroom; teachers and parents
support after failure).

In line with these assumptions, test anxiety studies have
shown that high achievement expectancies, pressure for
achievement, classroom competition, feedback of failure,
and punishment after failure correlatewith students' achieve-
ment-related anxiety. Again, evidence beyond test anxiety is
scarce. Inour field studies, wefound that teacher enthusiasm;
achievement pressure; competition versus cooperation; feed-
back of achievement; and social reactionsto achievement by
teachers, parents, and peers, aswell as competition, coopera-
tion, and affiliation within the classroom significantly rel ated
to secondary school and university students' enjoyment of
learning and hope for success, aswell asto their anger, anxi-
ety, hopelessness, and boredom (including cross-sectiona
correlations and longitudinal prediction; e.g., Pekrun, 1998,
2000; Pekrun et al., 2000). However, we have not yet tested
themediational assumptionsimplied by control—valuetheory
in more direct ways.

Implications for Instruction and Intervention

Finally, anumber of implications for prevention and therapy
and for the design of instruction and educational environ-
ments may beinferred from our theoretical perspective. Indi-
vidual prevention and therapy can aim at changing students
control and value appraisals underlying their emotions. For
example, research done by Perry and his colleagues has
shown that attributional retraining procedures can help stu-
dents enhance their subjective control over academic perfor-
mance (cf. Perry, Hechter, Menec, & Weinberg, 1993; Perry
& Penner, 1990). Concerning thedesign of instructional envi-
ronments, some general guidelines that can be inferred from
thetheory areto (a) improve the quality of academic instruc-
tion; (b) give students autonomy, but only to the extent that
they are able to self-regulate their learning; (c) convey high
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valuesof academic mastery, but adjust social expectationsfor
achievement so that they match students' capabilities; (d) in-
crease opportunities for success by using individual and co-
operative reference normsfor giving feedback and by induc-
ing a culture of learning from errors; and (€) create flexible
interaction structures that foster affiliation, cooperation, and
support without denying the role of competition among peers
(Pekrun, 1998; Perry, Schonwetter, Magnusson, & Struthers,
1994; see also Astleitner, 2000; Covington, 1992). Educa-
tional intervention studies should consider exploring the em-
pirical fruitfulness of strategies of this kind.

RECIPROCAL LINKAGES BETWEEN
EMOTIONS, EFFECTS, AND
ANTECEDENTS

The research perspectives discussed in the previous two sec-
tions pertain to the effects of emotions and to their anteced-
ents. Specifically, our cognitive-motivational model ad-
dresses the impact of academic emotions on students
learning and achievement, and control—val ue theory their in-
dividual and socia origins. Taken individually, the assump-
tions of the two model s seem to suggest unidirectional causa-
tion: Environments and appraisas induce emotions,
emotionsin turn influence learning and achievement. Taken
together, however, the assumptions of the two modelsimply
that antecedents, emotions, and effects are linked by recipro-
cal causation (for asummary, see Figure 2).

Reciprocal causation in academic emotions may take sim-
ilar forms asin other kinds of human affect (e.g., Lazarus &
Folkman, 1987). Two reciprocal linkages may be of specific
importance. First, emotionsaffect students' achievement, but
feedback of achievement and related experiences of success
and failure can in turn influence students’ emotions and may
in fact be amajor source of human affective development to-
day. Reciprocal linkages of emotions and achievement may
be characteristic both of short-term causation from one exam
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FIGURE 2 Summary of linkages between academic emotions, ef-
fects, and antecedents.

to the next and of long-term affective development over the
life span. Second, classroom instruction and social environ-
ments can induce academic emotions in students, but stu-
dents' emotions can influenceinstruction, environments, and
the behavior of significant others. For example, through the
process of emotional contagion, ateacher’ s enthusiasm may
stimulate excitement and positive affect in students, but hav-
ing enthusiastic students in one's class may in turn fuel the
teachers's enthusiasm in teaching this class.

Theoretically, such reciprocal linkages may take different
forms, including both positive and negative feedback loops.
For example, positive loops of emotions and achievement
would imply that the levels of emotions and of achievement
could increase or decrease over timein parallel ways, which
might also be one of the reasons why the gap between high-
and low-achieving students tends to widen throughout the
school years(e.g., Weinert & Helmke, 1997). Negative feed-
back loops may help explain findings on academic emotions
that seem paradoxical at first sight. For example, contrary to
theoretical expectations, correlations between parents and
teachers’ support on one hand and test anxiety on the other
have been found to be near zero in a number of studies (cf.
Hembree, 1988). This may well be due to negative feedback
loopsimplying that support alleviates students' anxiety (neg-
ative effect of support on the level of anxiety) but isinitialy
triggered by students' expression of anxiety (positive effect
of anxiety on support).

Empirical evidence on reciprocal linkages of academic
emotionsisscarce. Inour ownlongitudinal research, wefound
that test anxiety and academic achievement werelinked by re-
ciprocal causation (positive feedback loops) throughout the
school years from Grades 5 to 10 (Pekrun, 1991, 1992a).
Achievement had negativeeffectson anxiety over time, which
weremediated by students’ expectanciesof failure. Anxietyin
turn exerted negative effectson achievement. Insimilar ways,
Meece, Wigdfield, and Eccles (1990) and Schnabel (1998)
have used longitudinal datato disentangle causal relationsbe-
tween test anxiety and students’ academic achievement. For
academicemotionsother thantest anxiety, however, evidence
islargely lacking. Future research should address reciprocal
causation by including measures of academic emotions into
longitudinal classroom research.

CONCLUSION

The findings presented in this article demonstrate that stu-
dents' academic emotionsare often multifaceted, can bemea-
sured in reliable ways by the AEQ self-report scales, and re-
late significantly to students’ learning, self-regulation,
achievement, personality antecedents, and instructional as
well as socia environments. However, limitations of the
studies summarized here should be noted as well. Spe-
cifically, the quantitative field studies we have conducted so
far largely used cross-sectional or predictive designs, as yet



not allowing more precise inferences of causal relations. In
addition, the assessment of students' self-regulated learning,
and of variables of appraisals and socia environments, has
focused on self-report scales in our studies to date. Bearing
these limitationsin mind, the findings may neverthelesswar-
rant some more general conclusions and implications for fu-
ture research.

Strategies of Research

Concerning strategies of analyzing students' emotions, the
results of our research suggest that it can prove useful not to
rely solely on qualitative or quantitative strategies alone, but
rather to combine them in ways in which the relative advan-
tages of both approaches are used. Starting with qualitative,
exploratory analysis can help in appreciating the complexity
of real-life affective experience, and thuslay the groundwork
for constructing measures and undertaking quantitative stud-
ies. Furthermore, the findings of our diary study suggest that
it may be useful to complement studies using sample-based
designs with idiographic anaysis, thus testing the
generalizability of findings and ensuring that conclusionsare
valid for individual students affective life, rather than re-
maining artifacts of sample statistics.

Emotions and Students’ Self-Regulation at
Learning and Achievement

Emotions seem to be closely intertwined with essential com-
ponents of students' self-regulated learning such as interest,
motivation, strategies of learning, and internal versus exter-
na control of regulation. Also, they predict students' aca-
demic achievement. Gaining a realistic account of students
competences for self-regulation and academic performance
may require taking their emotions into account. In so doing,
simplistic conceptions of negative emotions as bad and posi-
tive emotions as being good should be avoided because posi-
tive emotions are sometimes detrimental and negative emo-
tions such as anxiety and shame beneficial. Furthermore,
beyond the evidence discussed inthisarticle, therole of emo-
tion regulation for students’ self-regulation of learning needs
to be addressed more thoroughly (Schutz & Davis, 2000).

Sources of Emotions and the Design of
Educational Environments

Findingsimply that academic emotionsareclosely tied to stu-
dents’ self-appraisals of competence and control in the aca-
demic domain, to the values and goal sthey attach to learning
and achievement, and to classroom instruction and social en-
vironments affecting control, values, and goals. Implications
for prevention, therapy, and an emotion-oriented design of
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educational environments can be deduced from the impor-
tance of these appraisals.

Affective Educational Psychology:
Acknowledging Emotional Diversity

The findings of our studiesimply that students experience a
great variety of self-referenced, task-related, and social emo-
tions in academic settings. Judging from the results of our
qualitative case studies, positive emotions such as enjoyment
of learning, hope, pride, admiration, or empathy appear to be
no less representative of this diversity than negative emo-
tions. To date, research on students' affectivelife hasfocused
ontest anxiety and hasgenerally been biased toward negative
emotions. To obtain amore complete picture of students’ aca-
demic reality, it would seem necessary to analyze their posi-
tive experiencesaswell (cf. aso Fredrickson, 2001). Such an
analysis may be of specific importance for designing educa-
tional environments in such ways that they foster students
psychological well-being and learning beyond perspectives
of preventing and modifying negative emotions. Going be-
yond test anxiety, which has been studied so extensively, the
study of affect in educational psychology should thusaddress
the full range of students’ affective experiences, negative as
well aspositive. In so doing, it might profit anew from taking
up broader perspectives on emotional diversity as implied,
for example, by Weiner's (1985) attributional theory of
achievement emotions.
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