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Settings of learning abound with emotions. Remember the last time you studied 
some educational material? Depending on your goals and the contents of the mate-
rial, you may have enjoyed learning or been bored, experienced flow forgetting time 
or been frustrated about too many obstacles, felt proud of your progress or confused 
and ashamed of lack of accomplishment. Furthermore, these diverse emotions 
affected your effort, motivation to persist, strategies for learning, and cognitive con-
cepts – even if you were unaware of these effects. Empirical findings corroborate 
that learners experience a wide variety of emotions (Pekrun, Goetz, Titz, & Perry, 
2002). Until recently, these emotions did not receive much attention by researchers, 
two exceptions being studies on test anxiety (Zeidner, 1998, 2007) and on the links 
between causal attributions and achievement emotions (Weiner, 1985). During the 
past 10 years, however, there has been growing recognition that emotions are of 
critical importance for human learning and cognitive development (Linnenbrink-
Garcia & Pekrun, 2011; Schutz & Pekrun, 2007).

In this chapter, I consider emotions and their functions for learning. In the first 
section, I will outline different concepts describing relevant emotions. Next, the 
effects of emotions on learning and development are addressed. In the third section, 
I summarize research on the individual and social origins of emotions related to 
learning. The chapter is concluded by considering principles of reciprocal causation 
and their implications for emotion regulation.
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Concepts of Emotion

Emotion, Mood, and Affect

Emotions are multifaceted phenomena involving coordinated psychological processes, 
including affective, cognitive, physiological, motivational, and expressive compo-
nents (Scherer, 2009). For example, a student’s anxiety before an exam can be com-
prised of nervous, uneasy feelings (affective); worries about failing the exam 
(cognitive); increased heart rate or sweating (physiological); impulses to escape the 
situation (motivation); and an anxious facial expression (expressive). As compared 
to intense emotions, moods are of lower intensity and lack a specific referent. 
Different emotions and moods are often compiled in more general constructs of 
affect. Two variants of this term are used in the research literature. In the educa-
tional literature, affect is often used to denote a broad variety of motivational con-
structs including self-concept, beliefs, emotions, etc. (e.g., McLeod & Adams, 
1989). In contrast, in emotion research, affect refers to emotions and moods more 
specifically. In this research, the term is often used to refer to omnibus variables of 
positive vs. negative emotions and moods, with positive affect being compiled of 
various positive states (e.g., enjoyment, pride, satisfaction) and negative affect 
consisting of various negative states (e.g., anger, anxiety, frustration).

Valence and Activation

Two important dimensions describing emotions and affect are valence and activation. 
In terms of valence, positive (i.e., pleasant) states, such as enjoyment and happiness, 
can be differentiated from negative (i.e., unpleasant) states, such as anger, anxiety, 
or boredom. In terms of activation, physiologically activating states can be distin-
guished from deactivating states, such as activating excitement vs. deactivating 
relaxation. These two dimensions are orthogonal, making it possible to organize 
affective states in a two-dimensional space including four broad categories of 
emotions: positive activating (e.g., enjoyment, hope, pride); positive deactivating 
(e.g., relief, relaxation); negative activating (e.g., anger, confusion, anxiety, shame); 
negative deactivating (e.g., hopelessness, boredom; Pekrun, 2006; Table 1).

Object Focus

Emotions can also be grouped according to their object focus. For explaining the 
functions of emotions for learning, object focus is critical because it determines if 
emotions pertain to the task at hand or not. In terms of object focus, the following 
broad groups of emotions and moods may be most important for learning and cogni-
tive development.
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General and specific moods: Learners may experience moods that lack a referent, 
but may nevertheless influence their performance. Moods can be generalized in 
terms of good vs. bad mood, being experienced as a low-intensity feeling in the 
background of one’s conscious mind that is just positive (pleasant) or negative 
(unpleasant), does not capture much attention, and lacks any clear differentiation of 
specific affective qualities. Alternatively, moods can be qualitatively distinct, as in 
joyful, angry, or fearful mood.

Achievement emotions: These are emotions that are linked to activities (e.g., learning) 
or outcomes (e.g., success and failure) that are judged according to achievement-
related standards of quality. Accordingly, two groups of achievement emotions are 
activity emotions, such as enjoyment or boredom during learning, and outcome 
emotions, such as hope and pride related to success, or anxiety and shame related to 
failure. Combining the valence, activation, and object focus (activity vs. outcome) 
dimensions renders a three-dimensional taxonomy of achievement emotions (Pekrun, 
2006; see Table 1).

Epistemic emotions: Emotions can be caused by cognitive qualities of task infor-
mation and of the processing of such information. A prototypical case is cognitive 
incongruity triggering surprise, curiosity, and confusion, as well as anxiety and frus-
tration if the incongruity cannot be dissolved (Craig, Graesser, Sullins, & Gholson, 
2004; D’Mello & Graesser, 2010). As these emotions pertain to the epistemic 
aspects of learning and cognitive activities, they can be called epistemic emotions 
(Pekrun & Stephens, in press). During learning, many emotions can be experienced 
either as achievement emotions or as epistemic emotions, depending on the focus of 
attention. For example, the frustration experienced by a student not finding the solu-
tion to a science problem can be regarded as an epistemic emotion if it is focused on 
the cognitive incongruity implied by a nonsolved problem, and as an achievement 
emotion if the focus is on personal failure and inability to solve the problem.

Topic emotions: Emotions can be triggered by the contents covered by learning 
material. Examples are the empathetic emotions pertaining to a protagonist’s fate 
when reading a novel, the emotions triggered by political events dealt with in politi-
cal lessons, or the emotions related to topics in science class. Topic emotions do not 
directly pertain to learning and problem solving, but can strongly influence learners’ 
interest in learning material (Ainley, 2007).

Table 1 A three-dimensional taxonomy of achievement emotions

Object focus

Positivea Negativeb

Activating Deactivating Activating Deactivating

Activity Enjoyment Relaxation Anger Boredom
Frustration

Outcome Hope Contentment Anxiety Hopelessness
Pride Relief Anger Disappointment
Gratitude Shame

a Positive = pleasant emotion
b Negative = unpleasant emotion
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Social emotions: Learning and development are situated in social contexts. Even 
when learning alone, students do not act in a social vacuum; rather, the goals, 
contents, and outcomes of learning are socially constructed. By implication, settings 
of learning induce a multitude of social emotions related to other persons, such as 
admiration, envy, or contempt related to the success and failure of others, or love or 
hate in the relationships with classmates and teachers (Weiner, 2007).

Functions for Learning and Cognitive Development

Cognitive and neuroscientific research suggest that emotions are fundamentally 
important for human learning and development. Specifically, experimental mood 
studies have found that emotions influence a broad variety of cognitive processes 
that contribute to learning, such as perception, attention, memory, decision making, 
and cognitive problem solving (e.g., Clore & Huntsinger, 2007; Loewenstein & 
Lerner, 2003). However, one fundamental problem with much of this research is that 
it used global constructs of positive vs. negative affect or mood, but did not attend to 
the specific qualities of different kinds of emotions. This implies that it may be dif-
ficult to use the findings for explaining learning in real-world contexts. Specifically, 
it is not sufficient to differentiate positive from negative affective states, but impera-
tive to also attend to the degree of activation and to the affective qualities implied.

As such, the minimum necessary is to distinguish between the four groups of 
emotions outlined earlier (positive activating, positive deactivating, negative activat-
ing, negative deactivating). For example, both anxiety and hopelessness are negative 
(unpleasant) emotions; however, their effects on students’ engagement can differ 
dramatically, as anxiety can motivate a student to invest effort in order to avoid fail-
ure, whereas hopelessness likely undermines any kind of engagement. Moreover, 
even within each of the four categories, it may be necessary to further distinguish 
between distinct emotions. For example, both anxiety and anger are activating nega-
tive emotions; however, paradoxically, whereas anxiety is associated with avoid-
ance, anger is related to approach motivation (Carver & Harmon-Jones, 2009).

As proposed by Pekrun’s (1992a, 2006) cognitive/motivational model of emo-
tion effects, the emotions grouped in the four valence x activation categories can 
influence various processes underlying human learning, including (1) attention and 
memory processes; (2) motivation to learn; (3) use of learning strategies; and (4) 
self-regulation of learning. In the following sections, I summarize research on the 
effects of emotions on these processes and on resulting learning outcomes.

Attention and Memory

Emotions consume resources of the working memory by focusing attention on the 
object of emotion. This effect was first addressed in interference models of test 
anxiety, which posited that anxiety involves worries and task-irrelevant thoughts 
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that interfere with performance on complex and difficult tasks (see Zeidner, 1998). 
Interference models of anxiety were expanded by resource allocation models postu-
lating that any emotion can consume cognitive resources (Ellis & Ashbrook, 1988). 
However, the resource consumption effect is likely bound to emotions that have 
task-extraneous objects and produce task-irrelevant thinking, such as worries about 
impending failure on an exam in test anxiety. In contrast, in task-based surprise and 
positive task-related emotions such as epistemic curiosity and enjoyment of learn-
ing, the task is the object of emotion. In these affective states, emotional arousal 
serves to focus attention on the task, and working memory resources can be used for 
task completion.

Corroborating these expectations, empirical studies with K-12 and university 
students have found that negative emotions such as anger, anxiety, shame, boredom, 
and hopelessness are associated with task-irrelevant thinking and reduced flow, 
whereas enjoyment is related negatively to irrelevant thinking and positively to flow 
(Linnenbrink, 2007; Pekrun, Goetz, Daniels, Stupnisky, & Perry, 2010; Pekrun 
et al., 2002; Zeidner, 1998).

Beyond working memory, emotions also influence long-term storage and retrieval 
of information, including mood-congruent memory recall and retrieval-induced for-
getting and facilitation. Mood-congruent retrieval (Parrott & Spackman, 2000) 
implies that mood facilitates the retrieval of like-valenced material, with positive 
mood facilitating the retrieval of positive self-related information, and negative 
mood facilitating the retrieval of negative information. By implication, positive mood 
can foster positive self-appraisals and thus benefit motivation to learn and perfor-
mance; in contrast, negative mood can promote negative self-appraisals and thus 
hamper motivation and performance.

Retrieval-induced forgetting implies that practicing some learning material 
impedes later retrieval of related material that was not practiced, presumably because 
of inhibitory processes in memory networks. In contrast, retrieval-induced facili-
tation implies that practicing enhances memory for related, unpracticed material 
(Chan, McDermott, & Roediger, 2006). With learning material consisting of 
disconnected elements, such as single words, retrieval-induced forgetting has 
been found to occur. For example, after learning a list of words, practicing half of 
the list can impede memory for the other half due to interference effects. In contrast, 
facilitation has been shown to occur for connected materials consisting of ele-
ments that show strong interrelations. For example, after learning coherent text 
material, practicing half of the material can lead to better memory for the non-
practiced half.

Emotions can influence retrieval-induced forgetting. Specifically, negative mood 
can undo forgetting, likely because it inhibits spreading activation in memory net-
works which underlies retrieval-induced forgetting (Bäuml & Kuhbandner, 2007). 
Conversely, positive emotions should facilitate retrieval-induced facilitation since 
they promote the relational processing of information underlying such facilitation. 
This would imply that negative emotions can be helpful for learning lists of unre-
lated material (such as lists of foreign language vocabulary), whereas positive emo-
tions should promote learning of coherent material.
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Motivation to Learn

Emotions can profoundly influence learners’ motivational engagement. The little 
empirical evidence available to date suggests that emotions influence students’ adop-
tion of achievement goals. Specifically, pleasant emotions were found to have positive 
effects, and unpleasant emotions negative effects, on college students’ adoption of 
mastery goals (Daniels et al., 2009; Linnenbrink & Pintrich, 2002). In line with this 
evidence, positive achievement emotions such as enjoyment of learning, hope, and 
pride have been shown to relate positively to K-12 and college students’ interest and 
intrinsic motivation, whereas negative emotions such as anger, anxiety, shame, hope-
lessness, and boredom related negatively to these motivational variables (Pekrun et al., 
2002, 2010; Pekrun, Goetz, Perry, Kramer, & Hochstadt, 2004; Zeidner, 1998).

However, as addressed in Pekrun’s (1992a, 2006) cognitive/motivational model, 
motivational effects may be different for activating vs. deactivating emotions. This 
model posits that activating positive emotions (e.g., joy, hope, pride) promote moti-
vational engagement, whereas deactivating emotions (e.g., hopelessness, boredom) 
simply undermine engagement. In contrast, effects are posited to be more complex 
for deactivating positive emotions (e.g., relief, relaxation) and activating negative 
emotions (e.g., anger, frustration, confusion, anxiety, and shame). For example, 
relaxed contentment following success can be expected to reduce immediate moti-
vation to reengage with learning contents, but strengthen long-term motivation to do 
so. Regarding activating negative emotions, anger, anxiety, and shame have been 
found to reduce intrinsic motivation, but to strengthen extrinsic motivation to invest 
effort in order to avoid failure, especially so when expectations to prevent failure 
and attain success are favorable (Turner & Schallert, 2001). Due to these variable 
effects on different kinds of motivation, the effects of these emotions on students’ 
overall motivation to learn can be variable as well.

Use of Learning Strategies

Experimental mood research has shown that positive and negative moods impact 
problem solving. Specifically, positive mood can promote flexible, creative, and holis-
tic ways of solving problems and a reliance on generalized, heuristic knowledge struc-
tures (Fredrickson, 2001; also see Dong, 2011). Conversely, negative mood has been 
found to promote focused, detail-oriented, and analytical ways of thinking (Clore & 
Huntsinger, 2007). A number of theoretical explanations have been proffered for these 
findings. For example, in mood-as-information approaches, it is assumed that positive 
affective states signal that all is well (e.g., sufficient goal progress), whereas negative 
states signal that something is wrong (e.g., insufficient goal progress; Clore & 
Huntsinger, 2009). “All is well” conditions imply safety and the discretion to cre-
atively explore the environment, broaden one’s cognitive horizon, and build new 
actions, as addressed by Fredrickson’s (2001) broaden-and-build theory of positive 
emotions. In contrast, “all is not well” conditions may imply a threat to well-being and 
agency, thus making it necessary to focus on these problems in analytical, cognitively 
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cautious ways. Furthermore, positive emotions may facilitate flexible problem 
 solving via increasing brain dopamine levels (Ashby, Isen, & Turken, 1999), and neg-
ative moods may promote effort investment and performance on analytical tasks by 
inducing a need for “mood repair” (e.g., Schaller & Cialdini, 1990).

Judging from the experimental evidence on problem solving, positive activating 
emotions such as enjoyment of learning should facilitate use of flexible, holistic 
learning strategies like elaboration and organization of learning material or critical 
thinking. Negative emotions, on the other hand, should sustain more rigid, detail-
oriented learning, like simple rehearsal of learning material. Correlational evidence 
from studies with college students generally supports this view (Linnenbrink, 2007; 
Pekrun et al., 2002, 2004; Pekrun, Goetz, Frenzel, Barchfeld, & Perry, 2011). 
However, for deactivating positive and negative emotions, these effects may be less 
pronounced. Deactivating emotions, like relaxation or boredom, may produce shallow 
information processing rather than any more intensive use of learning strategies.

Self-Regulation of Learning

Self-regulation of learning includes the use of meta-cognitive, meta-motivational, 
and meta-emotional strategies (Wolters, 2003) making it possible to adopt goals, 
monitor and regulate learning activities, and evaluate their results in flexible ways, 
such that learning activities can be adapted to the demands of academic tasks. An 
application of these strategies presupposes cognitive flexibility. Therefore, positive 
emotions should foster self-regulation and the implied use of meta-strategies, 
whereas negative emotions can motivate the individual to rely on external guidance. 
Correlational evidence from studies with college students is generally in line with 
these propositions (Pekrun & Stephens, in press). However, the reverse causal direc-
tion may also play a role in producing such correlations – self-regulated learning 
may instigate enjoyment, and external directions for learning may trigger anxiety.

Overall Effects on Learning Outcomes

Since different mechanisms can contribute to the functional effects of emotions, the 
overall effects on learning and cognitive development are inevitably complex and 
may depend on the interplay between different mechanisms, as well as between 
these mechanisms and task demands. Nevertheless, it seems possible to derive infer-
ences from the existing evidence and the above considerations.

Positive emotions: Traditionally, it was assumed that positive emotions, notwith-
standing their potential to foster creativity, are often maladaptive for cognitive 
performance as a result of inducing unrealistically positive appraisals, fostering 
nonanalytical information processing, and making effort expenditure seem unnec-
essary by signaling that everything is going well. From this perspective, “our primary 
goal is to feel good, and feeling good makes us lazy thinkers who are oblivious to 
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potentially useful negative information and unresponsive to meaningful variations 
in information and situation” (Aspinwall, 1998, p. 7).

However, as noted, positive mood has typically been regarded as a unitary construct 
in experimental mood research. As argued earlier, such a view is inadequate because it 
fails to distinguish between activating vs. deactivating moods and emotions. As detailed 
in Pekrun’s (1992a, 2006) cognitive/motivational model, deactivating positive emo-
tions, like relief or relaxation, may well have the negative performance effects described 
for positive mood. These emotions can reduce task attention and can lead to superficial 
information processing, thus making effects on overall achievement variable. In con-
trast, activating positive emotions, such as task-related enjoyment, curiosity, or pride, 
focus attention on the task, promote relational processing of information, promote 
intrinsic motivation, and facilitate use of flexible learning strategies and self-regulation, 
thus probably exerting positive effects under most task conditions.

Related empirical evidence is scarce, but supports the view that activating posi-
tive emotions can enhance learning. Specifically, K-12 and college students’ enjoy-
ment of learning, hope, and pride was found to correlate positively with their 
interest, effort invested in studying, elaboration of learning material, self-regulation 
of learning, and academic performance (Buff, Reusser, Rakoczy, & Pauli, 2011; 
Pekrun et al., 2002, 2011). General positive affect has also been found to correlate 
positively with students’ engagement (Linnenbrink, 2007). However, some studies 
have found null relations (Linnenbrink, 2007; Pekrun, Elliot, & Maier, 2009). Also, 
caution should be exercised in interpreting the reported correlations. Linkages 
between emotions and achievement are likely due not only to performance effects 
of emotions, but also to effects of performance attainment on emotions, implying 
reciprocal rather than unidirectional causation.

Negative activating emotions: As noted, emotions such as anger, anxiety, and 
shame reduce cognitive resources available for task purposes and undermine intrinsic 
motivation. On the other hand, these emotions can induce motivation to avoid failure 
and facilitate the use of more rigid learning strategies. By implication, the effects on 
learning outcomes depend on task conditions and may well be variable, similar to 
the effects of positive deactivating emotions.

The available evidence supports this position. Specifically, it has been shown that 
anxiety impairs performance on complex or difficult tasks that demand cognitive 
resources, whereas performance on easy and less complex tasks may not suffer or is 
even enhanced. In line with experimental findings, field studies have shown that test 
anxiety correlates moderately negatively with students’ academic performance 
(Hembree, 1988; Zeidner, 1998, 2007). Again, in explaining the correlational 
evidence, reciprocal causation of emotion and performance has to be considered. 
Linkages between test anxiety and achievement may be caused by effects of success 
and failure on the development of test anxiety, in addition to effects of anxiety on 
achievement. Furthermore, zero or positive correlations with performance variables 
have sometimes been found, in line with the view that anxiety can exert variable 
effects. Anxiety likely has deleterious effects in many students, but it may facilitate 
overall performance in those who can productively use the motivational energy 
provided by anxiety (also see Lang & Lang, 2010).
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Few studies have addressed the effects of negative activating emotions other than 
anxiety. As with anxiety, shame and anger showed moderately negative correlations 
with students’ academic achievement (Pekrun et al., 2004, 2011) and negatively 
predicted their exam performance, even when controlling ability and trait affect 
(Pekrun et al., 2004, 2009). However, as with anxiety, the underlying mechanisms 
may be complex and imply more than just negative effects (e.g., Turner & Schallert, 
2001), especially so when students are able to maintain positive expectancies mak-
ing it possible to use these emotions for strengthening motivation and effort. 
Similarly, negative activating epistemic emotions can also well promote students’ 
learning and cognitive development. Specifically, confusion during learning has 
been found to correlate positively with learning gains, presumably because it insti-
gates motivation to think and reflect on existing cognitive schemas (Craig et al., 
2004; D’Mello & Graesser, in press), thus promoting conceptual change.

Negative deactivating emotions: In contrast to negative activating emotions, negative 
deactivating emotions, such as boredom and hopelessness, may uniformly impair 
performance by reducing cognitive resources, undermining both intrinsic and extrinsic 
motivation, and promoting superficial information processing. The little evidence 
available corroborates that boredom and hopelessness relate uniformly negatively to 
students’ learning (Craig et al., 2004; Pekrun et al., 2010).

In sum, theoretical expectations, experimental evidence, and findings from field 
studies suggest that emotions have profound effects on learning and cognitive devel-
opment. As such, administrators, educators, and designers of learning environments 
should pay attention to the emotions experienced by learners. Most likely, the effects 
of enjoyment of learning are beneficial, whereas hopelessness and boredom are detri-
mental. The effects of emotions like anger, anxiety, shame, or confusion are more 
variable. Likely, the effects of anxiety and shame on complex learning are negative 
in the average student, whereas epistemic emotions like confusion can contribute to 
promoting cognitive development.

Origins of Emotions

Given the relevance of emotions for learning, it pays to analyze their origins as well. 
In this section, I provide a short overview of current perspectives on the individual 
and social antecedents of emotions related to learning (for more comprehensive 
treatments, see Schutz & Pekrun, 2007; Zeidner, 1998).

Individual Antecedents: Appraisals and Achievement Goals

Emotions can be caused and modulated by numerous individual factors, including 
situational perceptions, cognitive appraisals, neurohormonal processes, and sensory 
feedback from facial, gestural, and postural expression (Davidson, Scherer, & 
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Goldsmith, 2003). However, the emotions experienced in situations of learning 
 pertain to culturally defined demands in settings that are a recent product of civi-
lization. In these settings, the individual has to learn how to adapt to situational 
demands while preserving individual autonomy – inevitably a process guided by 
individual goals and appraisals.

Appraisals: In test anxiety studies, appraisals concerning threat of failure have been 
addressed as causing anxiety, including appraisals of the likelihood and subjective 
importance of failure, and of possibilities to cope with this threat. For example, a 
student may experience anxiety when she thinks failure on an important exam is 
likely, and that this threat is not sufficiently controllable. Empirical research confirms 
that test anxiety is closely related to perceived lack of control over performance in 
terms of low self-concept of ability, low self-efficacy expectations, and unfavorable 
academic control beliefs (Zeidner, 1998).

In attributional theories explaining emotions following success and failure, per-
ceived control plays a central role as well. In B. Weiner’s (1985, 2007) approach, 
attributions of success and failure to various causes are held to be primary determi-
nants of these emotions. For example, pride is assumed to be aroused by attributions 
of success to internal causes such as ability and effort. Shame is seen to be instigated 
by failure attributed to internal causes that are uncontrollable (like lack of ability), 
and gratitude and anger by attributions of success and failure, respectively, to exter-
nal causes that are under control by others. Empirical findings from scenario studies 
and field research were largely in line with Weiner’s propositions (Weiner, 1985).

While test anxiety theories and attributional theories have addressed outcome 
emotions pertaining to success and failure, they have neglected activity-related 
emotions. In Pekrun’s (2006; Pekrun, Frenzel, Goetz, & Perry, 2007) control-value 
theory of achievement emotions, core propositions of the transactional stress model 
and attributional theories are revised and expanded to explain a broader variety of 
emotions. The theory posits that achievement emotions are induced when the indi-
vidual feels in control of, or out of control of, achievement activities and outcomes 
that are subjectively important – implying that appraisals of control and value are 
the proximal determinants of these emotions (e.g., Goetz, Frenzel, Stoeger, & Hall, 
2010).

The theory proposes that enjoyment of achievement activities is instigated when 
these activities are experienced as both controllable and valuable. For example, a 
student is expected to enjoy studying when she feels competent to master the learn-
ing material and perceives the material as interesting. Conversely, boredom is 
induced when the activity lacks any incentive value. The anticipatory outcome emo-
tions hope and anxiety, related to potential success and failure, respectively, are 
thought to arise when there is some lack of control, implying uncertainty about 
these achievement outcomes, paired with subjective importance of these outcomes. 
For example, a student would feel anxious before an exam if he expects that he 
could fail and perceives the exam as important. If he is sure to succeed or does not 
care, there is no need to be anxious. Hopelessness is thought to be triggered when 
achievement seems not controllable at all, implying subjective certainty about failure. 
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Finally, retrospective outcome emotions such as pride and shame are induced when 
success and failure, respectively, are perceived to be caused by internal factors 
implying control, or lack of control, about these outcomes (for further details, see 
Pekrun, 2006).

Achievement goals: To the extent that cognitive appraisals are proximal determi-
nants of achievement emotions, more distal individual antecedents such as achieve-
ment goals should affect these emotions by first influencing appraisals (Fig. 1; 
Pekrun, 2006). Specifically, Pekrun’s (2006; Pekrun, Elliot, & Maier, 2006, 2009) 
control-value theory implies that mastery goals should focus attention on the con-
trollability and positive values of task activities, thus promoting positive activity 
emotions such as enjoyment of learning, and reducing negative activity emotions 
such as boredom. Performance-approach goals should focus attention on the con-
trollability and positive values of success, thus facilitating positive outcome emo-
tions such as hope and pride, and performance-avoidance goals should focus 
attention on the uncontrollability and negative value of failure, thus inducing nega-
tive outcome emotions such as anxiety, shame, and hopelessness.

The available evidence corroborates that learners’ goals affect their emotions. 
The relation between performance-avoidance goals and test anxiety is best docu-
mented, but recent research also shows clear relations for mastery goals and activity 
emotions (positive for enjoyment, negative for boredom), and for performance goals 
and outcome emotions other than anxiety, such as pride, shame, and hopelessness 
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(Daniels et al., 2009; Linnenbrink, 2007; Linnenbrink & Pintrich, 2002; Pekrun 
et al., 2006, 2009). The close relation between achievement-related goals and 
 subsequent emotions also implies that emotions can function as mediators of the 
effects of achievement goals on learning (Pekrun et al., 2009).

The Influence of Tasks and Environments

The impact of task design and learning environments on learners’ emotions is 
largely unexplored, with the exception of research on the antecedents of test anxiety 
(Wigfield & Eccles, 1990; Zeidner, 1998, 2007). Lack of structure and clarity in 
classroom instruction and exams, as well as excessively high task demands, high 
achievement expectancies from important others, competition in classrooms, nega-
tive feedback after performance, and negative consequences of poor performance 
(e.g., public humiliation) correlate positively with students’ test anxiety, likely 
because these factors reduce perceived control and increase the importance of avoiding 
failure. Furthermore, the format of tasks has been found to be relevant. Open-ended 
formats (e.g., essay questions) seem to induce more anxiety than multiple-choice 
formats, likely due to higher working memory demands which are difficult to meet 
when working memory capacity is used for worrying about failure. In contrast, giving 
individuals the choice between tasks and relaxing time constraints has been found 
to reduce test anxiety, presumably so because perceived control is enhanced under 
these conditions (Zeidner, 1998).

The quality of tasks, expectations from significant others such as parents and 
teachers, and functional importance of achievement likely influence academic emo-
tions other than anxiety as well. The following factors may be relevant for a broad 
variety of emotions (Fig. 1; Pekrun, 2006; Pekrun & Stephens, in press).

Cognitive quality: The cognitive quality of tasks and instruction as defined by their 
structure, clarity, and potential for cognitive stimulation likely has a positive influ-
ence on perceived competence and the perceived value of tasks (e.g., Cordova & 
Lepper, 1996), thus positively influencing learners’ emotions. The cognitive quality 
of tasks in terms of inducing appropriate levels of cognitive incongruity may be of 
primary importance for the arousal of epistemic emotions such as surprise and curi-
osity. In addition, the relative difficulty of tasks can influence perceived control, and 
the match between task demands and competences can influence subjective task 
value, thus also influencing emotions. If demands are too high or too low, the incen-
tive value of tasks may be reduced to the extent that boredom is experienced 
(Csikszentmihalyi, 1975; Pekrun et al., 2010).

Motivational quality: Teachers and peers deliver both direct and indirect messages 
conveying academic values. Two approaches of inducing emotionally relevant val-
ues in indirect ways may be most important. First, if tasks and environments are 
shaped such that they meet students’ needs, positive activity-related emotions should 
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be fostered. For example, learning environments that support cooperation should 
help students fulfill their needs for social relatedness, thus making working on aca-
demic tasks more enjoyable and promoting social engagement as discussed earlier. 
Second, teachers’ own enthusiasm in dealing with tasks can facilitate the adoption 
of achievement values and related emotions (Frenzel, Goetz, Lüdtke, Pekrun, & 
Sutton, 2009; Turner, Meyer, Midgley, & Patrick, 2003). Observational learning and 
emotional contagion may be prime mechanisms mediating these effects (Hatfield, 
Cacioppo, & Rapson, 1994).

Autonomy support: Tasks and environments supporting autonomy can increase 
perceived control and, by meeting needs for autonomy, the value of related achieve-
ment activities (Tsai, Kunter, Lüdtke, & Trautwein, 2008). However, these beneficial 
effects likely depend on the match between individual competences and needs for 
academic autonomy, on the one hand, and the affordances of these environments, on 
the other. In case of a mismatch, loss of control and negative emotions could result.

Goal structures and social expectations: The goal structures provided in academic 
settings conceivably influence emotions in two ways. First, to the extent that these 
structures are adopted, they influence individual achievement goals and any emo-
tions mediated by these goals (e.g., Roeser, Midgley, & Urdan, 1996). Second, goal 
structures determine relative opportunities for experiencing success and perceiving 
control, thus influencing control-dependent emotions. Specifically, competitive goal 
structures imply, by definition, that some individuals have to experience failure, 
thus inducing negative outcome emotions such as anxiety and hopelessness in these 
individuals. Similarly, the demands implied by an important other’s unrealistic 
expectancies for achievement can lead to negative emotions resulting from reduced 
subjective control.

Feedback and consequences of achievement: Cumulative success can strengthen 
perceived control, and cumulative failure can undermine control. In environments 
involving frequent assessments, performance feedback is likely of primary impor-
tance for the arousal of emotions. In addition, the perceived consequences of suc-
cess and failure are important, since these consequences affect the instrumental 
value of achievement outcomes. Positive outcome emotions (e.g., hope for success) 
can be increased if success produces beneficial long-term outcomes (e.g., future 
career opportunities), provided sufficient contingency between one’s own efforts, 
success, and these outcomes. Negative consequences of failure (e.g., unemploy-
ment), on the other hand, may increase achievement-related anxiety and hopeless-
ness (Pekrun, 1992b).

In sum, individual antecedents as well as social environments and academic tasks 
shape students’ academic emotions and, consequently, any emotion-dependent 
engagement with learning. Environments, goals, and appraisals can induce, prevent, 
and modulate students’ emotions, and they can shape their objects and contents. 
Depending on individual goals and the learning environment provided, students’ 
academic life can be infused with positive affect and joyful task engagement, or 
with anxiety, shame, frustration, hopelessness, and boredom.
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Reciprocal Causation and Emotion Regulation

Emotions influence learning and development, but learning outcomes are expected 
to reciprocally influence appraisals, emotions, and the environment (Linnenbrink & 
Pintrich, 2002; Pekrun, 2006; see Fig. 1). As such, emotions, their antecedents, and 
their effects are thought to be linked by reciprocal causation over time. For example, 
emotions influence students’ adoption of achievement goals, but these goals recip-
rocally influence students’ emotions. Such reciprocal causation can take different 
forms and can extend over fractions of seconds (e.g., in linkages between appraisals 
and emotions), days, weeks, months, or years. Positive feedback loops likely are 
commonplace (e.g., teachers’ and students’ enjoyment reciprocally reinforcing each 
other by mutual emotional contagion; Frenzel et al., 2009), but negative feedback 
loops can also be important (e.g., when failure in solving a cognitive problem insti-
gates frustration in a student, and frustration motivates the student to solve the 
problem).

Reciprocal causation has implications for the regulation of emotions, for the 
treatment of excessively negative emotions, and for the design of “emotionally 
sound” (Astleitner, 2000) learning environments. Emotions can be regulated and 
changed by addressing any of the elements involved in the cyclic feedback pro-
cesses between emotions, their effects, and their antecedents. Regulation and treat-
ment can target (a) the emotion itself (emotion-oriented regulation and treatment, 
such as using drugs to cope with anxiety or employing interest-enhancing strategies to 
reduce boredom; Sansone, Weir, Harpster, & Morgan, 1992); (b) the control and value 
appraisals underlying emotions (appraisal-oriented regulation and treatment; e.g., 
attributional retraining, Ruthig, Perry, Hall, & Hladkyj, 2004); (c) the competences 
determining individual agency (competence-oriented regulation and treatment; 
e.g., training of learning skills); and (d) tasks and learning environments (design of 
tasks and environments). Empirical evidence on ways to regulate and modify 
emotions related to learning is still largely lacking to date, with the single exception 
of research on the modification of test anxiety (Zeidner, 1998; see also Nett, Goetz, 
& Hall, 2010).

Conclusion

As argued in this chapter, emotions are critically important for human learning and 
cognitive development. However, much of the research supporting this conclusion 
has been conducted by cognitive psychologists and neuroscientists in laboratory 
studies, thus being removed from the reality of learning situations in academic and 
work contexts. Except for studies examining test anxiety, which has been a popular 
construct in educational research since the 1950s (Zeidner, 1998), research on emo-
tions in real-world learning settings is clearly in a nascent stage. Educational 
research is just beginning to acknowledge the importance of affect and emotions.  
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Of specific importance, little is known to date about emotion regulation and the 
design of learning tasks and learning environments targeting emotions other than 
anxiety. As yet, the few attempts to design learning environments that foster learners’ 
positive emotions have met with partial success at best (e.g., Glaeser-Zikuda, Fuss, 
Laukenmann, Metz, & Randler, 2005). The success story of test anxiety research 
suggests, however, that future research can be successful in developing ways to 
shape learning settings so that adaptive emotions fostering learners’ engagement are 
promoted and maladaptive emotions prevented.
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