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Think back to your experiences of secondary school mathematics. Have you ever 

felt butterflies in your stomach in your math class? Have you ever experienced a racing 

heart during an important math test? Have you ever felt that time stops when you are doing 

your math homework? Have you ever felt one-inch taller when you succeed in solving a 

math problem? Have you ever felt that you were glowing with happiness when you solved 

a difficult math problem? Virtually, each one of us must have experienced the above 

emotions during our school days. Most of us might have had a favorite class—one that we 

wished would never end. We might also have had classes that we loathed. In one way or 

another, the emotions we experienced must have influenced how we thought about 

ourselves, about math or about our teacher. Indeed, emotions play a significant role in our 

lives. Whether at work or school, our emotions guide much of our behavior. An anxious 

student is very unlikely to learn what is taught in class; a bored student also is very 

unlikely to pay attention. A happy and proud student, however, is likely to fully engage in 

learning.   

Despite the importance of emotions, they have historically been viewed as a threat 

to reason. Philosophers from Plato to Descartes to Kant believed that emotion was the anti-

thesis to reason (Solomon, 2008). This belief buttressed psychological models in the first 

half of the twentieth century; indeed, emotions were once believed to be “useless and bad 

for peace of our mind” (Skinner, 1948; p.92) and hence should not deserve scientific 

inquiry. Over the years, this view has changed so dramatically that the field of emotion is 

now one of the most quickly advancing subfields of psychology. The large amount of 

research in social psychology, experimental psychology, and cognitive neuroscience 

provides converging evidence that emotions profoundly influence motivation, cognition, 

and performance (Davidson, Scherer & Goldsmith, 2003; Lewis, Haviland-Jones & 

Barrett, 2008). Despite such substantial developments in psychology in general, and 

despite the accumulating evidence that the impact of emotions is profound, the role of 

emotions in education has been largely neglected by educational psychologists until 

recently (Pekrun, 2006). However, the past decade has seen a significant increase in the 

theoretical and empirical literature on emotions in education. In just less than a decade, 

three special issues (Efklides & Volet, 2005; Linnenbrink, 2006; Schutz & Lanehart, 2002) 

and two edited volumes (Schutz & Pekrun, 2007; Schutz & Zembylas, 2009) on emotions 

in education have appeared. In spite of such a remarkable increase, there are several gaps 
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in the current literature. Thus far, little is known about students’ emotional experiences in 

the classroom context. This is particularly so with regard to nonverbal displays of emotions 

and physiological concomitants as well as their convergence to unveil emotional 

experience. Moreover, although there is a growing body of literature on expectancy and 

value antecedents of  students’ emotions (see Pekrun, 2006), to date there is limited 

research on how these variables function at different units of analysis, across several 

occasions and over time intervals (Pekrun & Schutz, 2007). There is also limited research 

into the role of students’ social environments. More specifically, the influence of 

supportive social relationships on students’ emotions has so far been given scant attention. 

Furthermore, although it is generally assumed that emotions experienced in academic 

settings could have functional significance for students’ self-regulated learning and 

achievement (Schutz & Pekrun, 2007), to date only a few cross-sectional studies have 

explored such possibilities (e.g., Pekrun, Goetz, Titz  & Perry, 2002). Therefore, we know 

little about longitudinal associations between academic emotions and self-regulation as 

well as achievement. In this dissertation, I will attempt to address these issues in the 

context of secondary school mathematics among early adolescents. In particular, this 

dissertation will focus on expectancy-value antecedents and cognitive consequences of 

students’ emotions in mathematics. 

Mathematics acts as a gateway to virtually every scientific and technical career 

(Betz & Hackett, 1983). Students’ knowledge of school mathematics affects their decisions 

about higher education majors and subsequently their choice of scientific and technical 

careers. This is particularly true in transition grades, such as beginning of secondary 

school. At this stage, students are in their early adolescence period - decisions made during 

this formative stage can affect subsequent life and career outcomes (Wigfield, Byrnes & 

Eccles, 2006). Unfortunately, during early adolescence, intrinsic interest in school, positive 

feelings about school and achievement spiral downward. On the other hand, this period is 

marked by an increase in negative reactions to failure, anxiety, boredom, and depression 

(Wigfield & Meece, 1988; Roeser, Eccles & Sameroff, 2000). More importantly, in 

relation to this dissertation, students’ attitude toward mathematics becomes more negative, 

on average (Aiken, 1986). Unfortunately, the relationship between attitudes toward 

mathematics and achievement in this subject increases as one moves from elementary to 

junior secondary schools (Ma & Kishor, 1997). Moreover, early adolescence is 
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characterized by emotional ups and downs (Larson & Richards, 1991). This set of changes 

during early adolescence makes it an ideal age at which to study antecedents and 

consequences of emotions.   

 

Definition and Conceptualizations of Emotion 

Over a hundred years ago, the so-called father of psychology, William James (cited in 

Solomon, 2008) raised the question: “What is an emotion?”  Different writers (see 

Kleinginna & Kleinginna, 1981; Plutchik, 2003) have answered this question differently. 

Although there is no a single tidy definition of emotion, there is a considerable consensus 

that it is an internal mental state that is primarily focused on feelings and is manifest 

through behavioral, experiential and physiological responses (see Gross, 2007; Larsen & 

Fredrickson, 1999). This definition underscores the importance of conceptualizing emotion 

as a multi-component response system comprising subjective feelings, physiological 

reactions, and expressive behavior (Larsen & Fredrickson, 1999; Scherer, 2001).  

Subjective feelings refer to the way each individual person experiences feelings (e.g., I 

am angry). They are the experiential components that are difficult to objectively describe 

and are hence measured through self-reports (Barrett, Mesquita, Ochsner & Gross, 2007). 

Physiological reactivity refers to the changes in the autonomic nervous system that 

correspond to the experience of an emotion (e.g., rising heart rate when angry). Some of 

the most common physiological measures include heart rate, finger temperature and skin 

conductance (Cacioppo, Berntson, Larsen, Poehlmann, & Ito, 2000). The components of 

emotion referred to as expressive behavior includes facial expressions, gestures, and other 

body languages (e.g., a frowning face). The most common expressive behavior studied to 

date is facial expression. The assumption here is that each emotion is associated with a 

unique facial expression (Ekman, 2003). Expressive behaviors are the outward signs of 

emotions that are being experienced and thus, they give other people clues to what 

someone is experiencing, as well as help to control social interactions (Ekman, 2003). 

Although a number of studies have been conducted in laboratory settings by social 

psychologists, research on several components of academic emotions in the actual 

classroom context is less forthcoming.  
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One important question with regard to such a componential view of emotion is: Do 

the component systems correspond? According to some contemporary models of emotion 

(e.g., Lazarus, 1991; Levenson, 1994; Scherer, 1984) the component systems are 

hypothesized to cohere most of the time. That is to say, the component systems are 

assumed to converge to indicate a particular emotional experience; implying that when 

people experience an emotion they report having experienced it, express it nonverbally, 

and show physiological reactivity that corresponds to that emotion. In other words, anxiety 

would be expected to have one kind of experience, one type of non-verbal expression and 

one set of bodily physiological changes; other emotions would have different sets (Oatley 

& Jenkins, 1996). Although a perfect correspondence is seldom evident, there is empirical 

evidence in support of such an assumption (e.g., Ekman, Levenson, & Friesen, 1983; 

Levenson, Ekman, & Friesen, 1990; Mauss, Levenson, McCarter,Wilhelm & Gross, 2005). 

The central tenet of studies on emotional response correspondence is that coordinated 

emotional response systems enable the individual to respond to environmental demands. 

Thus, studying such correspondence in an academic context may provide information on 

students’ responses to the demands of learning tasks in the classroom.  

 While the multi-componential view of emotion is at least acknowledged by most 

psychologists, many differ on whether emotions should be conceptualized as dimensional 

or discrete. The dimensional perspective contends that there are a few number of 

dimensions that account for a variety of emotions. The most commonly assumed 

dimensions are valence and activation (e.g., Russell & Barrett, 1999; Watson, 

Wiese,Vaidya, & Tellegen, 1999). The valence dimension contrasts positive and negative 

emotions, while the activation dimension (also referred to as arousal) contrasts states of 

low activation and high activation. The discrete perspective argues that emotions are 

irreducible affective states that can be fairly distinguished from each other (e.g., Ekman, 

1999; Izard, 1971; Johnson-Laird & Oatley, 1992; Plutchik, 2003). Recognizing that the 

two views are not incommensurable, some authors have proposed reconciling the 

dimensional and the discrete perspectives. For instance, Haidt and Keltner (1999) 

suggested that a discrete emotion might fall into more than one dimension. Some 

educational psychologists adopt such a reconciliatory perspective. For instance, Pekrun’s 

(2006) control-value theory of achievement emotions uses both dimensional and discrete 

viewpoints in describing academic emotions. Accordingly, Pekrun distinguishes four 
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groups of academic emotions: positive activating emotions (e.g., enjoyment, pride), 

positive deactivating emotions (e.g., relief), negative activating emotions (e.g., anger, 

anxiety), and negative deactivating emotions (e.g., boredom, hopelessness). This kind of 

distinction suggests that the approaches are not contradictory but rather complementary.  

Another important related issue regarding the conceptualization of emotions is the 

distinction between trait and state emotions. Since Spielberger’s (1966) seminal work that 

described emotional phenomena, particularly anxiety, as having two forms, trait and state, 

researchers have conceptualized emotions on state and trait levels. The terms trait and state 

are distinguished in terms of time; whereas emotional states refer to short-lived 

experiences, emotional traits refer to the more general tendency of the individual to 

experience a particular emotion. Adopting the trait-state anxiety model of anxiety, Pekrun 

(2000, 2006) made a distinction between trait-like academic emotions and state-like 

academic emotions. Trait-like academic emotions are typical emotional experiences that 

tend to be relatively stable. On the other hand, state-like emotions are momentary 

emotional experiences that follow a fluctuating course. According to Pekrun (2006), math 

anxiety could be measured as a trait-like variable that the student experiences in math-

related settings, or it could be measured as a state-like variable that momentarily occurs 

within a specific situation. 

Another salient issue with regard to the nature of emotions is the distinction 

between affect, mood, and emotion. Although some researchers use the concepts 

interchangeably, most make important distinctions (Gross, 1998). Affect is generally 

conceived of as a super-ordinate concept that includes moods and emotions (Gross, 1998). 

Mood refers to a feeling state that has no object; while on the other hand, an emotion is a 

feeling that is always about something. The major difference between mood and emotion 

therefore is the referent. Mood is a diffuse state of feeling and emotion is an object-focused 

affective reaction (Morris, 1992). 

 

Expectancy-Value Antecedents of Emotions 

One of the central questions in emotion research is: what gives rise to emotions?  

Over the years, scientists have developed several theories to explain how emotions are 

generated. Among the most influential contemporary theories on determinants of emotions 

to date are cognitive appraisal theories (see Scherer, Schorr, & Johnstone, 2001; Ellsworth 
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& Scherer, 2003). These theories generally argue that emotions result from cognitive 

evaluations of the significance of person-environment relationships for personal wellbeing 

(e.g., Frijda, 1986; Lazarus, 1991; 2001; Oatley & Johnson-Laird, 1987; Scherer, 1984; 

2001; Smith & Ellsworth, 1985). According to these theories, appraisals signify the 

meaning of a particular situation for a person’s wellbeing, goals, values and needs. For 

instance, a person may evaluate the interestingness of a situation, who or what brought 

about the situation, or how much control over the situation he or she has (Frijda, 1986; 

Lazarus, 2001; Smith & Ellsworth, 1985; Roseman, 1984; Scherer, 2001). Although the 

number and type of  appraisal dimensions vary from one model to another, most theorists 

assume that motivational relevance, goal congruence, agency/controllability, expectations, 

and problem-focused coping potential are important appraisal dimensions (for details see 

Scherer, Schorr & Johnstone, 2001). One striking similarity between the appraisal theories 

is their reliance on general value-expectancy models of motivation in psychology (Lazarus, 

2001). As such, most appraisal theories highlight the importance of goals, values, and 

expectancy/control; thus, it can be argued that value and expectancy constructs are an 

integral part of cognitive appraisal theories, though different terms are used to refer to the 

same concepts. In his version of the cognitive appraisal model, Lazarus (1991) made an 

important distinction between primary appraisals and secondary appraisals, which 

essentially parallel value and expectancy variables, respectively, in expectancy-value 

achievement motivation models. Primary appraisals refer to the evaluation of the 

significance of an encounter. Such evaluation of significance involves the assessment of 

whether a task has beneficial or harmful personal consequences. Lazarus also argues that 

the evaluation of significance involves the self-aspects that may be involved and the 

centrality of these self-aspects to one’s identity. Secondary appraisals refer to evaluative 

judgments about ones potential to handle a task. Lazarus proposes two secondary appraisal 

components that parallel the components of expectancy in motivation literature. The first 

component, called coping potential, refers to the extent to which individuals believe that 

they have the capability to manage the demands of the task (which is similar to self-

efficacy (Bandura, 1986)). The second component, future expectancy, refers to the extent 

to which people expect to succeed at reaching a goal (which parallels outcome expectancy 

(Bandura, 1986)).   
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Paralleling the developments in appraisal theories of emotion in social psychology, 

educational psychologists have argued that expectancy and value-related appraisals are the 

most proximal determinants of academic emotions (e.g., Boekaerts, 1993; 2007; Pekrun, 

1992a; 2000; 2006; Turner & Schallert, 2001; Turner & Waugh, 2007). In general, 

expectancy-value models emphasize two fundamental questions that students may ask 

themselves in academic contexts: “Can I do the task?” and “Do I want to do the task?” 

(Pintrich, 2003; Wigfield & Eccles, 2002). The question “Can I do the task?” reflects the 

expectancy side of the models. Theorists have used various constructs to denote 

expectancy such as self-efficacy expectation and outcome expectancy (Bandura, 1997), 

self-concept of ability and success expectancy (Wigfield & Eccles, 2000), and action 

control expectancy and action outcome expectancy (Pekrun, 2000; 2006). Overall, 

irrespective of terminological differences, the constructs refer to beliefs about how one 

expects to do different tasks or activities (Eccles & Wigfield, 2002). The question “Do I 

want to do the task?” mirrors the value side of the models. Here too, theorists have used 

several constructs to refer to incentives, or reasons, for doing a task. Researchers have used 

terms such as intrinsic motivation, interest, attainment value, utility value, and future time 

perspectives (e.g., Ryan & Deci, 2000; Hidi, 2006; Wigfield & Eccles, 2000; Husman & 

Lens, 1999). In general, in research on students’ emotions, the answers to the 

aforementioned two questions are assumed to determine emotional experiences (see 

Pekrun, 2006).  

Several programs of research that have tested such assumptions have consistently 

supported the major conjecture that both expectancy and value-related appraisals determine 

emotional experiences in academic contexts. For instance, studies have shown that 

students’ relatively stable domain-specific self-concept and subjective values are 

substantially associated with their emotions in respective domains (e.g., Goetz et al., 2006). 

Studies have also shown that students’ relatively stable beliefs about their capabilities, 

goals, and values are associated with on-the-moment emotional experiences (e.g., Turner 

& Schallert, 2001). Moreover, students’ competence and value-related judgments in 

immediate classroom tasks were associated with their emotional sates (Seegers & 

Boekaerts, 1993). Given these findings, expectancy-value approaches to academic 

emotions are intuitively appealing and provide an account of emotional experiences. Even 

so, there are several issues that are fairly unexplored in expectancy-value models of 
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emotion (see Pekrun & Schutz, 2007). For instance, how do expectancy-value related 

appraisals and the resulting emotions vary from one learning episode to another 

(Boekaerts, 2001)?  How do relatively stable expectancy-value beliefs influence day-to-

day appraisals and consequential emotions in the classroom context (Boekaerts, 1996a)? 

Are expectancy-value beliefs and emotions reciprocally related (Pekrun, 2006)?  In this 

dissertation, I address these issues.  

 

Cognitive Consequences of Emotions 

Psychologists are particularly interested in studying the relationship between 

emotions and cognition, because cognition is instrumental in guiding human behavior. 

Current research shows that emotions influence selective attention to information, the 

encoding of information, and its subsequent retrieval from memory (Bower, 1981; 1992). 

Research also shows that emotions influence evaluative judgments, adoption of 

information-processing strategies, and cognitive performance on actual tasks (see Bless, 

2000; Isen, 2004). In the current dissertation, I focus on the role of emotions in self-

regulated learning and academic achievement. In particular, the cognitive consequences of 

emotions studied in the current dissertation comprise two aspects of cognition: cognitive 

self-regulatory strategies (encoding processes) and cognitive performance (retrieval) in a 

narrow sense (see Zeidner, 1998, for a similar usage). Cognitive self-regulatory strategies 

refer to cognitive and meta-cognitive strategies that students use to encode information 

(Pintrich, 1999; 2003). In the current dissertation, cognitive performance encompasses 

students’ achievement in math as measured by school grades.  

Although research on how emotions influence self-regulated learning in the context 

of education is very limited (Schutz & Decuire, 2002), three lines of evidence suggest that 

emotions can profoundly influence cognitive and meta-cognitive strategies that constitute 

self-regulation. First, experimental research on the effects of mood or affect in the field of 

social psychology, shows that even rather subtle changes in affective states may influence 

the adoption of information processing strategies. This line of research has mainly focused 

on examining whether—and how—moods influence individuals’ reliance on effortless 

processing versus effortful processing. The available research appears to suggest that 

positive affective states are more strongly associated with cognitively demanding 

processing strategies, such as elaboration, organization, and meta-cognitive monitoring (for 
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a review see Isen, 2004), whereas negative affective states are more strongly associated 

with shallow processing strategies such as rehearsal. Theorists have provided several 

accounts for such mood effects on information processing. For instance, Ellis and 

Ashbrook (1988) argue that negative emotional states influence the amount of attentional 

resources one may allocate to a cognitive task. They further argue that any encoding of 

information involving elaboration, organization, comprehension, and decision-making 

normally requires some allocation of capacity. These cognitive operations are assumed to 

be demanding in terms of cognitive resources. In spite of their theoretical relevance, these 

experimental studies do not tell us much about the impact of emotions on academic 

information processing (Linnenbrink & Pintrich, 2004).  

The second line of evidence comes from research on the effects of test anxiety on 

the different stages of information processing. A number of studies have shown that test-

anxious students have problems encoding, processing and retrieving of information 

(Zeidner, 1998). Studies show that test-anxious students tend to engage in task-irrelevant 

processing and self-preoccupied thinking (Mueller, 1992; Sarason, 1984); thus, test-

anxious individuals have difficulty attending to information. Research also shows that test 

anxiety is disruptive for the adoption of information processing strategies. Test-anxious 

individuals tend to use superficial processing strategies at the expense of deeper strategies. 

In other words, test anxiety may hinder the use of elaborative and organizational strategies 

during the encoding of information (Mueller, 1992).Test-anxious students also exhibit 

deficits in meta-cognitive control skills (Tobias, 1992). Research also shows that test 

anxiety can disrupt an individual’s ability to retrieve information in an evaluative context 

(Zeidner, 1998). Overall, evidence shows that test anxiety influences all stages of 

information processing, from encoding to processing to retrieval (see Zeidner, 1998). 

The third line of evidence comes from recent studies on specific academic 

emotions. Pekrun and colleagues (Pekrun et al., 2002) found that positive emotions such as 

enjoyment, hope and pride were substantially associated with deeper cognitive processing 

(elaboration and organization), critical thinking and meta-cognitive monitoring strategies. 

On the other hand, they found that negative emotions, such as boredom, were associated 

negatively with such cognitively demanding processing strategies as elaboration and meta-

cognitive monitoring.   
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If emotions influence cognitive processing strategies, one can deduce that cognitive 

outcomes that depend on such strategies should also be influenced by emotions. As is the 

case for the effects of cognitive self-regulatory strategies, most of the studies on the effects 

of emotions on cognitive performance come from controlled laboratory experiments. Most 

of the research primarily targeted the effects of mood on memory performance (Bower, 

1992). The available evidence shows that whereas positive affect facilitates performance 

on experimental tasks, negative affect may hinder performance on such tasks (Isen, 

2004).Test anxiety literature tends to corroborate such effects. The evidence indicates that 

test anxiety correlates modestly and negatively with academic performance across age 

groups (Hembree, 1988; Zeidner, 1998). Recent studies on the effects of specific emotions, 

other than test anxiety, suggest that enjoyment of learning correlates positively with 

performance (e.g., Frenzel, Thrash, Pekrun, & Goetz, 2007; Pekrun et al., 2002). The 

findings also suggest that boredom is negatively related to performance (Pekrun et al., 

2002).  

Although the available cross-sectional evidence shows that academic emotions can 

influence students’ self-regulation and achievement, the developmental associations 

between the two groups of variables are not clear.  How do emotions change over time? 

What implication do the changes in emotions (if any) have on changes in self-regulatory 

strategies and achievement?  In the current dissertation, I will address these two important 

questions. 

 

The Importance of Social Support 

Throughout history, researchers have considered the role of social relationships in 

human functioning. While loneliness and isolation have been associated with sadness and 

stress, being with friends and family has been associated with happiness and wellbeing 

(Baumister & Leary, 1995). Neither appraisals nor emotions occur in a vacuum; both our 

emotions and the appraisals that elicit them are developmentally shaped within our social 

context. Cognitive-mediational models of emotions and motivation tacitly acknowledge the 

importance of interpersonal relationships in emotional experience and motivation (Eccles, 

1993; Pekrun, 2006). Among the most prominent aspects of social relationships, social 

support has received a great deal of attention over the years in educational research due to 

its presumed influence on motivation, emotion and achievement (see Wentzel, 1998). 
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Various authors define social support differently, but the underlying concept refers to 

emotional, informational, and instrumental help extended to someone by some other 

person(s) in a social network. Both educational and psychological studies have established 

that the presence of social support (or the lack thereof) has important implications for a 

number of cognitive, motivational, and emotional outcomes (Baumeister & Leary, 1995; 

Connell & Wellborn, 1991; Roeser, Eccles, & Sameroff, 2000). Lazarus and Folkman 

(1984) posit social support as one of the environmental resources on which individuals can 

rely in stressful encounters, and they argue that social support bolsters emotion-focused 

coping. Yet research on emotions in education has not yet fully explored the role of social 

support. In particular, the importance of supportive social relationships for expectancy-

value appraisals, and consequential emotions and the joint effect of the latter two on 

academic performance, is rarely investigated. Indeed, a substantial body of literature shows 

that perceived social support is associated with academic achievement (Fraser & Fisher, 

1982; Goodenow, 1993; Lee & Smith 1999; Levitt, Guacci-Franco, & Levitt, 1994; 

Midgley, Feldaufer, & Eccles, 1989; Wentzel, 1997; 1998). In addition, a growing body of 

literature suggests that supportive social relationships may influence academic 

achievement indirectly through motivational and affective mechanisms (e.g., Compas, 

1987; Dubow, Tisak, Causey, Hryshko, & Reid, 1991; Eccles, 1993; Roeser, Eccles, & 

Sameroff, 2000; Wentzel, 1998), though empirical evidence on these assumptions has been 

very limited. 

 

The Present Dissertation 

The present dissertation examines the nature, antecedents, and consequences of 

students’ emotions in mathematics. In particular, the dissertation addresses four general 

research questions: 1) To what extent do nonverbal expressions, heart rate changes, and 

experiential components of emotions correspond? 2) What is the relationship between 

expectancy-value beliefs and emotions? 3) What are the cognitive consequences of 

students’ emotions? 4) Do students’ expectancy-value beliefs and emotions mediate the 

associations between social support and achievement? In the following chapters, I will 

present six studies designed to address these questions in the domain of secondary school 

mathematics. 
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The study reported in Chapter 2 uses a qualitative approach to examine the 

correspondence between emotional response systems (nonverbal expressions, heart rate 

changes and reported feelings) among a limited number of students in mathematics 

classrooms. Coherence between students’ emotional responses not only enhances the 

reliability of emotion signals but may also prepare students to respond to demands of 

academic tasks. In spite of its significance, emotional response coherence has generally 

been overlooked in research on emotions in education; hence, the study reported in this 

chapter addresses the question: How do the emotional response systems (i.e., nonverbal 

expressions, heart rate changes and reported feelings) correspond?  

The purpose of the study reported in Chapter 3 is to investigate whether there is 

substantial short-term intra-individual variability in students’ emotional experiences, and 

whether the variability is systematically related to competence and value appraisals in day-

to-day math lessons. Although previous studies have shown that students experience a 

wide range of emotions (e.g., anger, anxiety, boredom, enjoyment, hope, and pride) in 

academic settings, we know little about intra-individual variability in the day-to-day 

emotional experiences of students in actual classrooms. Intra-individual variability in 

emotions may indicate students’ adaptability to day-to-day classroom reality. Moreover, 

although recent research using an inter-individual approach shows that competence and 

value beliefs, and emotions are associated, little is known about the day-to-day intra-

individual associations between competence and value appraisals, and emotions. In an 

attempt to address these gaps in the literature, Chapter 3 examines short-term within-

student variability in emotional experiences in math classrooms as well as the within-

student associations between appraisals and emotions. More specifically, the chapter 

addresses the research questions: Is there substantial within- individual variability in daily 

emotional experiences (anger, anxiety, boredom, enjoyment, hope, hopelessness, pride and 

shame)? To what extent do appraisals and emotions covary within individuals? 

Chapter 4 examines the role of relatively stable, domain specific competence and 

value beliefs in mathematics in students’ daily emotional experiences. In particular, the 

chapter explores two possible alternative models: in one model, we investigate whether 

trait-like competence and value beliefs moderate the associations between the daily 

competence and value appraisals, and daily emotions; while in the other model, we 

examine whether the appraisals serve as mechanisms through which the trait-like beliefs 
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influence daily emotional experiences. Most of the emerging models in education embrace 

the idea that emotion is the result of person-situation transaction. Nevertheless, empirical 

support for such a transactional approach is less forthcoming. The study reported in 

Chapter 4 will attempt to address this lacuna by treating competence and value variables at 

two levels of analysis. Hence, the major research questions addressed in the chapter are: 

Do trait-like competence and value beliefs moderate the relationship between daily 

appraisals and emotions? Do appraisals mediate the relationship between trait-like beliefs 

and daily emotions?  

The study reported in Chapter 5 examines the reciprocal relationships between 

expectancy-value beliefs (i.e., competence beliefs, subjective tasks values) and four 

academic emotions (i.e., anxiety, boredom, enjoyment, and pride). A growing body of 

research on emotions in education shows that expectancy and value-related appraisals are 

proximal determinants of academic emotions. Although this body of research is based on 

the general assumption that appraisals precede emotions, several scholars have argued that 

appraisals could be as much a cause of emotions as they are consequences. Nevertheless, 

the issue of reciprocal dynamics has received much less empirical attention in the literature 

on emotions in education. In terms of the relationships between expectancy-value beliefs 

and emotions, reciprocal dynamics implies interdependence between the beliefs and 

emotions, such that cause and effect are multi-directional. Hence, Chapter 5 addressed the 

general research question: Are expectancy–value beliefs and emotions reciprocally related? 

Chapter 6 attempts to shed light on the developmental patterns of four academic 

emotions, (i.e., anxiety, boredom, enjoyment and pride) as well as their longitudinal effects 

on self-regulated learning and achievement. Although research on students’ emotions is 

growing, little is known about the developmental trends of such emotions; this is the case 

even in the much-researched area of test-anxiety. Moreover, despite a burgeoning body of 

cross-sectional research on the influence of emotions on students’ self-regulated learning 

and achievement, longitudinal research on such effects is largely lacking. The study 

reported in Chapter 6 seeks to address this gap in the literature by examining changes in 

the levels of students’ emotions over time as well as the implications of these changes for 

self-regulated learning and achievement in mathematics. Therefore, the major research 

questions addressed in Chapter 6 are: What is the developmental trend of academic 
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emotions in mathematics? What implications do changes in academic emotions have for 

changes in self-regulated learning strategies and achievement in mathematics?  

The purpose of the study reported in Chapter 7 is to examine the mediational roles 

of competence beliefs, task value, anxiety, and enjoyment in the link between perceived 

social support and achievement in mathematics. Although the emerging models of 

emotions in education highlight the importance of social relationships—particularly social 

support in the school and the home—empirical evidence on how social support influences 

students’ emotions, their expectancy-value antecedents, and achievement is limited. Hence, 

the last empirical chapter of the current dissertation addresses the issue of multiple 

mechanisms of influence. More specifically the chapter addresses the question: Do 

motivational beliefs and emotions multiply mediate the associations between social support 

and achievement in mathematics? 

Finally, Chapter 8, first, provides a summary of the main findings of the 

dissertation. Then, the chapter discusses the theoretical and practical implications of the 

findings. Finally, it discusses limitations of the current dissertation and outlines directions 

for future research.  

A note to the reader 

The empirical chapters in this dissertation are written in such a way that they can be 

read independently, consequently, some overlap in the introductory sections of the chapters 

was inevitable. Moreover, it should be noted that the empirical chapters, regardless of their 

publication status, have been written in collaboration with my supervisors. Therefore, I use 

the pronoun “we” instead of “I” in all the empirical chapters.   
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Chapter 2 

 

Emotional Experiences of Students in the Classroom: A 

Multi-Method Qualitative Study1 

                                       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 
1
 This chapter is based on  Ahmed,W., van der Werf, G., & Minnaert, A. (in press). Emotional 

Experiences of Students in the Classroom: A Multi-Method Qualitative Study, European Psychologist 
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Abstract 

Despite the upsurge of interest in emotions in education, there is paucity of 

research on components of emotions (e.g., nonverbal displays, subjective feelings, 

heart rate changes) as well as how they function in concert to unveil emotional 

experience in the classroom. In this paper, we report on a multi-method qualitative 

study designed to explore the emotional experiences of students in the classroom 

setting. The purpose of the study was threefold: (1) to explore the correspondence 

among nonverbal expressions, subjective feelings, and physiological reactivity (heart 

rate changes) of students’ emotions in the classroom; (2) to examine the relationship 

between students’ emotions and their competence and value appraisals; and (3) to 

determine whether task difficulty matters in emotional experiences. We used 

multiple methods (nonverbal coding scheme, video stimulated recall interview, and 

heart rate monitoring) to acquire data on emotional experiences of six grade 7 

students. Concurrent correspondence analyses of the emotional indices revealed that 

coherence between emotional response systems, although apparent, is not conclusive. 

The relationship between appraisals and emotions was evident, but the effect of task 

difficulty appears to be minimal. The findings of the study, while providing 

converging evidence on the occurrence of emotions, suggest that emotional response 

coherence in the classroom setting could be more difficult to set up than generally 

assumed. 
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Recently, research on emotions in education has received a great deal of attention 

among educational psychologists (e.g., Boekaerts, 2001; Do & Schallert, 2004; Meyer & 

Turner, 2002; Pekrun, Goetz, Titz & Perry, 2002). This upsurge of interest has been 

attributed to the recognition of emotions as important psychological constructs that foster 

learning and achievement (Schutz & Pekrun, 2007). Despite a flourishing number of 

studies on emotion in education, there is a paucity of research on emotional components in 

the classroom (Pekrun, 2006). Emotion is a hypothetical construct composed of a number 

of distinct components that generally include, but are not limited to, subjective feelings 

(e.g., I am angry), expressive actions (e.g., brows lowered and drawn together during 

anger) and physiological reactions (e.g., increased heart rate when angry) (Scherer, 1996). 

These components act in concert to unveil the emotional experience. Thus, understanding 

emotional experience necessitates knowledge of the underlying emotional components as 

well as how they function mutually. This implies that researchers should study the distinct 

components as well as their coherence.  

A closely related issue to the manifestations of emotions is their probable 

antecedents. Emotion literature highlights the viability of cognitive evaluations (appraisals) 

in eliciting emotions. Appraisals determine and differentiate emotional experiences 

(Roseman & Smith, 2001). Although there is some evidence on the associations between 

domain-specific appraisals (of competence and value) and domain-specific emotions in 

educational settings (e.g., Goetz, Pekrun, Hall & Haag, 2006), empirical work on the 

relations between task-specific appraisals and emotional states in the classroom is less 

forthcoming. 

The purpose of this study was to examine how emotional response systems (heart 

rate changes, nonverbal expressions and subjective feelings) work simultaneously to reveal 

emotional experiences and how situation-specific appraisals relate to the experienced 

emotions in a temporal fashion. We sought to examine these issues in the classroom 

setting, using a qualitative approach.  

Measurement of Emotions 

One central assumption in emotion measurement is that emotions are hypothetical 

constructs that can be inferred from several indicators. Such inference is typically based 

on, at least, subjective experience, physiological changes and nonverbal expressions 

accompanying the experience. Thus, understanding the psychological construct of emotion 
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requires assessing various emotional response systems simultaneously. This is because 

coordinated changes across experiential, behavioral and physiological response systems are 

central features of emotions (Ekman, 1992). Such a multi-componential approach requires 

multiple assessment techniques: self-reports of subjective experience, nonverbal measures 

and autonomic measures (see Larsen & Fredrickson, 1999). In self-reports, the participant 

rates his or her phenomenal awareness of the emotions that only he or she has access to. In 

nonverbal measures, the researcher uses the subjects’ nonverbal displays to infer a 

particular emotion (see Ekman & Friesen, 1975). Finally, in autonomic measures the 

researcher focuses on assessing changes in the autonomic nervous system during an 

emotional episode. These measures generally include skin temperature, heart rate, diastolic 

and systolic blood pressure (Cacioppo, Berntson, Larsen, Poehlmann, & Ito, 2000). To 

assess emotional response system coherence, data from such channels should be collected 

in synchrony (see Larsen & Fredrickson, 1999). 

Almost all empirical tests of emotion response system coherence come from 

laboratory-based studies. For instance, Ekman, Friesen and Ancoli (1980) reported 

correlations between facial expressions and subjective experience of specific emotions. 

Other studies have reported correspondence between expressive behavior and physiology 

(e.g., Ekman, Levenson, & Friesen, 1983; Levenson, Ekman, & Friesen, 1990). Finally, 

Mauss, Levenson, McCarter,Wilhelm and Gross (2005) found that although subjective 

experience and nonverbal expressions were highly associated, physiological responses 

were only modestly associated with subjective experience and nonverbal behavior. 

Although these studies and many more have evaluated emotion response coherence in 

laboratory settings, to the best of our knowledge, no such study has been conducted in the 

classroom setting.  

 

Emotions and Appraisals in Context 

Another important concern in exploring emotional experiences pertains to the 

determinants of emotions. The emotion literature is replete with suggestions that range 

from biological drives to cognitive appraisals (see Roseman & Smith, 2001). Nevertheless, 

most contemporary psychologists agree that the evaluation of an event in relation to an 
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individual’s goals and purposes are antecedents of almost all discrete emotions
2
. In 

particular, appraisal theories argue that emotions result from the cognitive evaluation of 

events significant to the individual. Central to these theories is the importance of event 

judgment in context as vital for eliciting emotions. In support of this view, Lazarus (1991) 

argued that both the inner self (the individual) and the outer world (context) are important 

in invoking emotional experiences. Contexts may vary in terms of their affordances and 

constraints – whereas some contexts comprise challenging tasks, others may contain less 

demanding ones. However, the appraisals of the tasks as challenging or not, may depend 

on personal capabilities in handling the tasks at stake. Smith and Pope (1992) tested these 

assumptions in a sample of undergraduate students. They selected participants of high and 

low mathematical ability, based on their SAT scores, and asked them to solve a series of 

math word problems in which the authors manipulated the difficulty level. As predicted, 

participants’ objective ability in math and their perceived competence in math had strong 

effects on appraisals of challenge and the ensuing emotions.  

The bottom line is, emotions come about as a result of cognitive appraisals in 

context and as such cannot be studied detached from the context that produced them 

(Lazarus, 1991). In the realm of education, studying emotional experiences of students in 

context necessitates considering their classroom. In spite of this fact, very few studies have 

done so (e.g., Prawat & Anderson, 1994; Op’t Eynde, De Corte & Verschaffel, 2001). 

Prawat and Anderson (1994) used video stimulated recall interview to examine students’ 

affective experiences during mathematics seatwork. The findings showed that students’ 

feelings were primarily negative: anger, anxiety, and frustration. The authors found 

students’ reports of instruction-related antecedents, like degree of difficulty and confusion, 

to be significantly correlated with the emotions. Nevertheless, the student-reported 

individual dispositions such as motivational orientations did not correlate with their 

emotions.  

In a similar study, Op’t Eynde, et al. (2001) asked six junior high school students to 

solve a complex mathematical problem during their regular class. Analysis of data from 

think-aloud protocol and video stimulated recall interview revealed that the students 

experienced various emotions, such as anger, anxiety, relief and happiness during the 

                                                 
2
 Although appraisal-as-antecedent approach is adopted in the current study, we acknowledge that other 

researchers (e.g., Rusell, 2003) hold the appraisal-as-component view. 
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problem solving process. The authors also found that most of these emotions were related 

to students’ domain-specific and task-specific competence and value beliefs.  

Although these two studies are rare examples of empirical work on emotional 

experiences in the classroom, none of them assessed several emotional response systems 

simultaneously. Moreover, none of the studies explored the role of students’ abilities and 

task difficulty levels, which, as noted above, may affect appraisals and the ensuing 

emotions (see Smith & Pope, 1992).  

 

The Present Study 

 The purpose of this study was threefold. The first purpose was to explore the 

correspondence among subjective feelings, nonverbal expressions of emotions and 

associated physiological reactions (heart rate changes) in the classroom setting. We 

assessed emotions in the mathematics classroom simultaneously across multiple response 

modalities. To add the temporal dimension to reports of subjective experience, we used 

video stimulated recall interview. We asked the participants about their emotions while 

they were watching video recordings of their earlier activities. Due to the limited evidence 

on the coherence of various indices of emotion and on some indices of emotions 

themselves, we focused on a select number of emotions for which there is evidence of 

nonverbal expressions (i.e., anger, anxiety, boredom, enjoyment, pride and shame). As 

previous laboratory studies have demonstrated cohesion of emotional response systems 

(e.g., Ekman, et al., 1983; Levenson, et al., 1990), we expected concurrent emotional 

response domain changes.   

The second purpose of the study was to examine the relationship between students’ 

emotions and their competence and value appraisals. Although there are several possible 

explications of presumed cognitive antecedents of emotions in the literature (see Scherer, 

Schorr & Johnstone, 2001 for details), we focused on two expectancy-value constructs to 

delineate our scope (i.e., competence and task value – here after referred to as appraisals). 

Several models in the academic setting (e.g., Adaptable Learning Model, Boekaerts, 1992; 

Control-Value Theory of Achievement Emotions, Pekrun, 2006) posit competence and 

value appraisals as important antecedents of emotional experiences. To evaluate how these 

competence and value appraisals relate to emotions, we focused on emotions that students 

dominantly experienced. In search of parsimony, we focused on the six discrete emotions.  
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The third purpose was to determine whether patterns of emotional experiences in 

the classroom depend on task difficulty and participants’ ability. Based on previous 

literature, we varied the difficulty of tasks and selected students based on their prior 

achievement as a proxy for individual differences.  

 

METHOD 
 

                 Participants and Setting 

We used a multiple case study design (Yin, 1994) as this technique allows detailed 

analysis of a limited number of cases. In order to examine the variability of emotional 

experiences by individual ability level, we selected six junior secondary school students of 

different achievement levels. Two of the participants were low achievers (Andrew and 

Daniel), two medium (Anke
3
 and Dirk) and two high (Klara and Marja), based on teacher 

judgment. The students were selected from three separate classes. The sample was split 

equally by gender and the participants were between 12 and 13 years-old. 

Teachers of the classrooms to which the six participants belonged prepared easy, 

moderate and difficult tasks based on their textbook. The tasks involved tabulation, angle 

measurement and the application of the Cartesian coordinate system. In the tabulation task, 

the students had to complete several frequency tables. In the angle measurement task, they 

had to measure angles of various sizes using a protractor. In the coordinate system task, 

they had to indicate several prehistoric fortresses on an archeological excavation map, 

given ordered pairs of numbers.  

 

Data Collection Techniques 

     Video stimulated recall interview. Video stimulated recall interview has been used 

extensively in educational research. Researchers have used it successfully to study 

students’ emotions during mathematics seatwork (Prawat & Anderson, 1994) and 

classroom discussions (Do & Schallert, 2004). In this study, we videotaped two 

participants at a time while they were working on the tasks in their regular math classes 

and interviewed them in a separate room individually. Although there are several methods 

of implementing the stimulated recall interview, we opted for structured time sampling of 

the videotaped episodes (see Lyle, 2003 for variants of interview types). Thus, we replayed 

                                                 
3
 Anke dropped out after the first session. 
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4 to 6 five-minute segments (or less) of the videotaped episodes during the interview, but 

when the students doubted something in the episode, we replayed the video. We requested 

the student to view the video with the researcher (and the assistant) and s/he was asked 

about any feelings s/he experienced during the problem solving sessions while watching 

the video. Reflective thinking guided the interview procedure. The interview was 

conducted in such a way that a priori defined nonverbal expressions observed in the video 

segments were pointed out to the participant every time the signal appeared (e.g., you 

stretched and moved your lip to the corner like this…) and the student was asked what that 

expression meant to them in terms of their feelings. This helped us in checking the 

correspondence between the nonverbal expressions students reported to have indicated as 

their emotions and the ones we coded as such. Each interview was audio taped and 

transcribed, after which words and phrases were coded based on their affective similarities. 

Words or phrases of emotional tone were content analyzed, counted and labeled using 

discrete emotion terms. We used two code categories: positive emotions and negative 

emotions. For instance, words like angry, annoyed, annoying and mad were first coded 

under negative emotions category and later labeled anger. The first author and an assistant 

did the coding. The inter-coder agreement was 85%. The remaining 15% disagreements 

were settled by discussion.  

     Heart rate measure. POLAR S810i Heart Rate Monitors (HRMs) recorded the 

moment-to-moment heart rate changes of the participants while they were working on the 

tasks. The POLAR S810i consists of two components: a plastic band with a sensor 

transmitter and a wrist monitor. The POLAR HRMs have been found to be valid and 

reliable tools to measure participants’ heart rate in studies involving arithmetic work 

(Goodie, Larkin, & Schauss, 2000). The sampling rate was adjusted at five-second 

intervals. A significant change in heart rate in this study was defined as a heart rate reading 

that is greater than or less than one standard deviation from the mean heart rate during a 

session. Hence, we expected a significant decrease for boredom but a significant increase 

for the other emotions. The HRM’s timers were set to correspond correctly with the video 

camera timers to maintain synchrony between physiological data and video data. 

     Nonverbal coding scheme. Participants’ nonverbal expressions of emotions (anger, 

anxiety, boredom, enjoyment, pride and shame) were coded based on works of several 

researchers in the emotion literature. Anger, anxiety and enjoyment were coded using 
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Ekman and Friesen’s (1975) guide to facial expressions and using photographs of emotion 

prototypes. Recent representative pictures by Ekman (2003) were also used. Boredom was 

coded by examining its features in the extant literature (e.g., Sundeberg, 1994).  Pride and 

shame were coded using Tracy and Robins’ (2004) coding scheme.  

Each emotion was coded based on defining nonverbal expressions on a 

dichotomous scale (no display versus clear display). Thus for all emotions, specific 

nonverbal expressions were used instead of action units (i.e., how musculature action is 

related to facial displays). For instance, the expression of anger may involve lips pressed 

against lip, eyes staring in hard fashion, eye bulging in appearance, wrinkling in the chin, 

brows lowered and drawn together, vertical wrinkles between brows and an open or 

unopened mouth. Similarly, pride was coded using head tilted back/up, smile, one or both 

arms from the body, one or both hands in fists, hands on hips, punching motion chest 

expanded, torso pushed out or leaning back. Expression of these emotions need not involve 

all of these features. Pride can be recognized reliably from head tilted back/up, smile and 

one or both arms from the body (Tracy & Robins, 2004). Eisenberg and colleagues have 

used this procedure in several of their studies on discrete emotions (e.g., Eisenberg, 

McCreath & Ahn, 1988). Using the coding scheme, each participants’ emotion for each 

problem solving session was coded separately. The principal investigator and an assistant 

did the coding. Each coding procedure included the identification of features of nonverbal 

expressions displayed, plus judgment of this expression as indicating the discrete emotion 

under consideration within every 30-second interval of each video segment. The thirty-

second interval was used to commensurate timing of heart rate recording, which was set to 

capture every five-seconds of participants’ heartbeats. We utilized Cohen's kappa to 

compute inter-coder reliabilities between the coders for each specific emotion separately. 

Reliability estimates for each coding task were as follows: (a) 0.92 for anger, (b) 0.87 for 

anxiety, (c) 0.88 for boredom, (d) 0.87 for enjoyment, (e) 0.86 for pride and (f) 0.78 for 

shame. 

     Appraisal questionnaire. To assess the participants’ appraisals, we used perceived 

relevance and subjective competence subscales of Boekaerts’ (2002) Online Motivation 

Questionnaire (OMQ). Perceived relevance sub-scale (3 items) assessed participants’ 

judgment of the nature of a task in terms of its interestingness, usefulness and importance 

to the individual. The self-competence subscale (4 items) measured the participants’ 
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judgment of their competence in executing the task. Both subscales were rated on a four-

point Likert scale (e.g., not at all important to very important). Following Boekaerts, the 

instrument was administered to the participants and other members of the class after they 

had skimmed over the task. The Cronbach’s alpha reliabilities for easy, moderate and 

difficult tasks were, respectively, 0.74, 0.72, 0.73 for competence and 0.56, 0.59, 0.62 for 

value. Given the number of items used in this study, these reliabilities are sufficient (see 

Cortina, 1993). The high–low dichotomy for competence and value was based on a median 

split. 

 

Procedure of Data Collection 

After we received parental consent, we videotaped the participants in their 

classrooms while they were solving actual mathematical problems in their regular lesson. 

This was to acquaint the learners with the presence of video camera, use of HR monitors 

and strangers in the classroom. Previous studies have recommended the use of trial 

sessions to rule out the possibility of the effect of video camera and other equipment on 

participants’ reactions.  

On our second visit, we started the actual “experiment”. First, the participants put 

on the heart rate monitors before the class began. Then the teacher informed the class that 

they would work on various problems of varying difficulty for the next two to three weeks. 

Then the teacher along with us distributed the ‘easy’ math problems to the whole class. 

Subsequently, the teacher asked students to skim over the tasks and as soon as they were 

completed that, we administered the Appraisal Questionnaire. After this, the students were 

requested to work on the problems. Following the onset of the problem solving session the 

video cameras were directed to the participants and filming started. After the day’s lesson 

was dismissed, the stimulated recall interview was conducted with the videotaped 

participants in a nearby room. In the other two lessons in which medium and difficult tasks 

were provided, the same procedure was repeated.  
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RESULTS 

To evaluate correspondence between the emotional response systems, we utilized 

concurrent cross-method analysis whereby the three data sources were examined 

simultaneously using the five-minute video segments as a reference frame. The interview 

responses were judged as lying at the beginning, middle or end of the segment. To ensure a 

fairly realistic test of emotion response system coherence, the frequency of nonverbal 

expressions of specific emotions in all the five-minute video segments was divided by the 

frequency of the participants’ stimulated recall interview responses for that particular 

emotion. Similarly, a heart rate change during all specific moments in which an emotion 

was expressed non-verbally was divided by the frequency of the nonverbal expressions. 

Intuitively, an exact correspondence is apparent only if the ratios are equal to one. For 

instance, the participants mentioned experiencing anger 42 times, whereas, they expressed 

anger non-verbally 21 times. Using the 21 nonverbal expressions as a frame of reference, 

the students’ heart rates changed significantly in 16 of the 21 data points. Thus, the data 

were analyzed using a five-minute video segment for the interview, a thirty-second 

nonverbal coding and a five-second heart rate recording for each of the individual cases. 

This simultaneous analysis of various data sources helped us to capture a relatively ‘real 

time’ picture of students’ emotional experiences. It should be noted that we used 

idiographic case-based analysis, so that within-individual variations in response systems 

could be evaluated.  

To analyze appraisal-emotion relationships, we utilized students’ responses to the 

stimulated recall interview only. This is mainly because we wanted to focus more on the 

participants’ subjective reports to make self-reported appraisals comparable. We suspected 

that tasks of varying difficulty might implicate different appraisal patterns for different 

individuals. Hence, we used the frequency count of the six discrete emotions the 

participants reported under the three task difficulty conditions and examined their 

competence and value appraisals in each task. We opted to use the most frequent emotion 

the participants reported to have experienced in each task, to examine the most common 

emotions of individual students under each task condition. The assumption that guided this 

analysis was that the students’ appraisals at the beginning of the task elicit emotions 

experienced during the task completion and that the most dominant emotion is the one that 
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is most likely affected by the appraisals. Due to the voluminous data, we present the results 

briefly using a question-and-answer format proposed by Yin (1994).  

 

Do Emotional Response Systems Correspond? 

Analysis of correspondence between the nonverbal expressions, the heart rate 

changes and the participants’ own interview responses on experiencing the emotions 

showed that emotional response coherence is not conclusive. Table 2.1 presents a summary 

of the correspondence evaluation. Only 50% of the students’ reported anger was expressed 

non-verbally and 76% of the expressed anger showed corresponding heart rate changes. 

For anxiety and boredom, the figure was relatively lower. About 40% of both emotions 

reported were associated with accompanying nonverbal expressions, 73% and 66% of 

expressed anxiety and boredom, respectively, had corresponding heart rate changes. 

Although students reported enjoyment as the third most frequent discrete emotion, only 

29% of the reported enjoyment was expressed. Pride and shame showed perfect 

correspondence between nonverbal expressions and heart rate changes, but only about 20% 

of the reported emotions were associated with their corresponding nonverbal expressions. 

 

Table 2.1  Frequency of Interview Responses (IR), NonverbalExpressions (NVE) and 

Corresponding Heart Rate Changes (HRC). 

 

Emotion IR NVE HRC Frequency Ratio 

NVE/IR     HRC/NVE 

Anger 42 21 16 0.50                   0.76 

Anxiety 67 26 19 0.38                   0.73 

Boredom 15 6 4 0.40                    0.66 

Enjoyment 31 9 6 0.29                     0.66 

Pride 21 4 4 0.19                      1.0 

Shame 7 2 2 0.28                      1.0 

 

Thus, the results suggest that although there were a number of instances when 

emotional responses converged, there were still many instances where such 

correspondence was not evident. Let us illustrate this using an example case.   
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Figure 2.1.   Nonverbal Expressions and Corresponding Heart Rate Changes.  
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 Figure 2.1 presents the correspondence/non-correspondence between the nonverbal 

expressions and the heart rate changes using one of the participants’ video footage, Klara, who 

was working on the medium difficulty problem. In the first few minutes, she experienced 

anxiety, which was discernible from her nonverbal expression. She raised her brows and drew 

them together and as result of this action, we see horizontal wrinkles on her forehead (see 

Picture A).  In the stimulated recall interview, she confirmed that she indeed was anxious. 

Interviewer: Can you tell me how you felt when you raised your eyebrows and drew 

them together like this (attempting to express the behavior)? 

     Klara: Yeah, I was really, anxious. I was not at ease when I learned that I would not 

     be able to do the task. This made me a bit insecure.  

The heart rate at about this time accelerated significantly to the maximum (HR = 123, 

M = 86, SD = 5.8). Similarly, as Klara continued working on the problem she experienced 

anger. This was evident in her face too. She lowered and drew her eyebrows together. This 

action resulted in formation of vertical wrinkles on her forehead (see Picture B). Although 

somewhat blurred, we can see that her lips are pressed together. The heart rate measure also 

revealed a significantly increased heart rate (HR = 113, M = 86, SD = 5.8). In her interview, 

Klara confirmed experiencing anger. 

Interviewer: We just saw in a single instance, your lips were pressed and we could see 

wrinkles on your forehead. Did you notice that yourself? 

Klara: Yes I did. 

Interviewer: What do they mean? 

Klara: I was a bit annoyed. I understood the question but I was not sure if my answers 

were correct. It was annoying! 

 As Klara completed about 75% of the task, enjoyment surfaced. She drew the corners 

of her lips back and up, which consequently resulted in the formation of wrinkles from her 

nose to the edges of the corners of her lips (see Picture C). Corresponding heart rate changes 

were not significant (as defined in this study), but the clear drop from those of anger and 

anxiety suggests that the associated decrease was consequential. Enjoyment was also apparent 

from her interview data. She mentioned being happy as she developed confidence in executing 

the task. 
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Interviewer: You told me that you did not feel confident in doing the task earlier but 

now I see you laughing. How come?  

Klara: Well, I was a bit in to it. I had the feeling that I can do it! However, not feeling 

like ‘it’s too easy’. I was a bit happy then. 

Interviewer: Did that help you to do the task? 

Klara: Sure, it did. It helped me to stay focused.  

Towards the end of the task, Klara reported being anxious in her interview.  

Interviewer: Now, we are on the last segment of the video. Can you tell me how you 

felt?  

Klara: Well, more and more students finished the task. Femke (a classmate) was sitting 

next to me. When I saw that she was finished, I became nervous. I said to myself “Oh 

no, I did not finish on time”. Therefore, I started working faster. 

 Interviewer: So, was that fear of not finishing on time? 

 Klara: Yes, a kind of. I was anxious but also glad that the task was not so difficult. I 

knew I could make.  

In spite of Klara’s subjective experience of anxiety, neither her nonverbal expression nor 

her heart rate signaled the emotion. As can be seen from Picture D in Figure 1, Klara’s 

facial expression does not appear to tell us any kind of emotion.  It appears to be neutral. 

Similarly, the heart rate graph does not show any significant change (HR = 88, M = 86, SD 

= 5.8) attributable to anxiety. In general, although the emotional responses appear to 

converge in some of the instances, there were several instances where such convergence 

was not evident. As in Figure1, there were several peaks and valleys in the heart rate graph 

of all the participants. In several of such cases, neither the participants’ nonverbal 

expressions nor their subjective feelings corresponded well with the increase or decrease of 

the heart rate. Nevertheless, there were quite a few instances where such correspondences 

were evident. 
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How do Appraisals and Emotions Relate? 

The participants’ appraisals and their most frequently reported emotions for each task are 

reported in Table 2.2. The relationship between appraisals and emotions appears to be 

complex. It appears that high perceived competence and high perceived value may result in 

enjoyment, anger or anxiety. In the high competence-high value category, enjoyment was 

reported five times, whereas anger and anxiety were reported three and two times, 

respectively. It appears that a student who feels highly competent and who attaches high value 

to a task may enjoy doing the  

Table  2.2  Students’ Appraisals and the Dominant Emotions Across the Tasks 

Case Appraisal Task Difficulty Dominant Emotions 

Andrew HC / HV E Anxiety  

HC / HV M Anger 

LC / LV D Anger 

Daniel HC / HV E Anxiety 

HC / HV M Anger 

HC / HV D Enjoyment 

Anke LC / LV E Anxiety  

Dirk HC / LV E Anxiety 

LC / LV M Anxiety 

HC / LV D Boredom 

Klara HC / LV E Boredom 

HC / HV M Enjoyment 

HC / HV D Anger 

Marja HC / HV E Enjoyment 

HC / HV M Enjoyment 

HC / HV D Enjoyment 

 

Note: HC = high competence,  LC = low competence,  HV = high value LV = low 

value  E  = easy           M  = moderate               D  = difficult 
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task, but she or he may also end up being angry or anxious. The fact that appraisals 

were measured at the beginning of the task does not however warrant such conclusion. High 

competence and low value perceptions seem to lead to the experience of boredom. If a student 

has a high competence feeling, but finds a task uninteresting, boredom is likely to occur.  It 

also appears that these appraisal combinations may result in anxiety, as is the case with Dirk 

on an easy task. The low competence and low value appraisals also appear to consistently lead 

to anger or anxiety. The cases’ appraisals differ from each other in significant ways. 

Subsequently, the emotions they experience also differ greatly. Given the depth of information 

about the individual cases, appraisal-emotion links can be assumed viable.  

 

Does Task Difficulty Matter for the Type and Frequency of the Emotions 

Experienced? 

Inspection of the most frequently reported emotions suggests that the type and 

frequency of emotions depends not only on the task but also on students’ ability level. As can 

be seen from Table 2, low and moderate achieving cases generally reported to have 

experienced negative emotions of anxiety and anger regardless of task difficulty level. Yet 

Daniel’s report of enjoyment is at odds with this pattern. Klara reported being bored during the 

easy task, experiencing enjoyment during the moderate task and being angry during the 

difficult task. On the other hand, Marja reported enjoyment during the three problem solving 

sessions. 

 

 DISCUSSION 

The first objective of this study was to explore correspondence between emotional 

response systems for the selected emotions (anger, anxiety, boredom, enjoyment, pride and 

shame). The results revealed that the nonverbal expressions of anger, anxiety and enjoyment 

were found to be somewhat coherent with heart rate changes and with students’ own 

retrospective confirmation of experiencing the emotions concurrently. When such coherences 

are evident, they bear some consistency with previous laboratory-based studies (e.g., Ekman et 

al., 1980; Ekman, et al., 1983). For instance, Ekman et al. (1980) found moderate to high 
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correlations between aggregated facial expressions and self-reports of emotions of anger, 

sadness and happiness.  

Nonverbal expressions of boredom, pride and shame seldom corresponded 

concurrently with the students’ interview responses. In particular, the instances in which the 

students expressed pride and shame were few, but the few nonverbal expressions 

corresponded well with heart rate changes. The students’ lack of expression of the emotions of 

pride and shame could be explained in a number of ways. The experience and expressions of 

these emotions require three important cognitive skills: individuals must know standards and 

rules, have a sense of self and be able to evaluate the self in terms of those standards (Lewis, 

2008; Tracy & Robins, 2004). It is very unlikely to assume that the participants have not 

developed a sense of self. However, it is highly probable that the students may not have 

established standards in this particular study. Pride and shame result from success or failure in 

meeting self-set standards. The participants in this study may not definitely know whether that 

standard was met or not when asked to report on the emotions and therefore the expression 

and experience of the emotions could be less likely. Yet another explanation is that reporting 

one’s own emotions could be embarrassing, particularly in contexts like this one.  Overall, the 

results of the present analysis provide tentative support to the emotional response coherence 

implied in most theories of emotion. Nevertheless, even in laboratory settings, only a limited 

number of studies have been able to demonstrate converging evidence on experience of 

emotions (see Levenson, 2003; Mauss et al., 2005). Moreover, there is no definitive result in 

the literature regarding emotion-specific autonomic patterning (see Cacioppo, et al., 2000 for a 

review). 

The second objective of the study was to investigate how the participants’ ‘online’ 

appraisals would be related to their emotional experiences. The results suggest that simple 

linear functions are not apt to explain the relations. Appraisals of competence and value seem 

to function in an interactive manner. This provides some support for the control–value theory 

of academic emotions (Pekrun, 2006) that proposes a multiplicative effect of expectancy and 

value variables in instigating emotions. A closer examination of the dominant emotions each 

student experienced and their corresponding appraisals suggests that low perceived 

competence and low perceived value of the task may instigate anger and/or anxiety, whereas 
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low value and high competence appraisals may lead to boredom. On the other hand, high 

competence and high value appraisals may instigate enjoyment. High perceived competence 

implies the belief that the individual can control the activity at hand and the high value implies 

the incentive values of the activity. Thus, this demand-control balance may lead to the 

experience of positive emotions. Nevertheless, the findings also indicate that these appraisal 

patterns could lead to anger or anxiety. The most apparently plausible explanation for the 

differential patterns of relations between appraisals and emotions has to do with measurement 

features. Appraisals were measured at the beginning of the task whereas emotions were 

assessed retrospectively in a virtually ‘online’ manner. Hence, students’ appraisals could have 

changed over time depending on encounters at different stages of the process of task 

completion. Another possible explanation is that only competence and value appraisals might 

not have been sufficient to elicit all the discrete emotions. Appraisal theorists (e.g., Lazarus, 

1991) enumerate a number of appraisal dimensions that may account for variance in emotional 

experiences.  Particularly for the emotion of anger, “other accountability” (holding someone 

else responsible for an event that conflicts with one’s goals) (e.g., Kuppen, van Mechelen, 

Smits & De Boeck, 2003) is needed. Nevertheless, quantitative studies that sought to 

determine the effect of domain specific appraisals on the respective emotions augment the 

findings in the current study. For example, although a high/low dichotomy is not implied, 

Goetz and colleagues (2006) found that academic self-concept and intrinsic value were 

correlated significantly with enjoyment, pride, anxiety, anger and boredom. 

The third purpose of the study was to examine whether task difficulty and participants’ 

ability might affect emotional experiences. Although the underlying assumption of using tasks 

of varying difficulty was to examine possible variability in emotional experiences between 

individuals, our data did not show similar emotional experience patterns across tasks. In other 

words, we did not find a clear association between task difficulty level and the students’ 

emotions. Similarly, the data provided only partial support for the assumption that individuals’ 

similar background (achievement level in this case) may reveal similarity in emotional 

patterning. Although low achieving students’ emotional experiences were similar across the 

tasks, the high achievers appeared to have a divergent pattern. This apparently inconsistent 

emotional experience between the two high achieving students may be explained by individual 
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difference variables that were not targeted in this study. With regard to valence of emotions, 

low, moderate and high achievers all experienced both negative and positive emotions 

regardless of tasks. One important caveat in this interpretation is that teacher-manipulated task 

difficulty may not concur with students’ perceptions. Hence, the students might have 

perceived a difficult task as easy or the other way round, which could further implicate the 

ensuing emotional experiences. According to Csikszentmihalyi (1997), the combination of 

perceived ability (skill) and perceived challenge of the task results in several emotions, 

including, flow (a construct akin to enjoyment), boredom and anxiety depending on the level 

of both ability and challenge. Thus, it is important that future research examines the perception 

of task difficulty along with students’ perceived ability.  

Although the qualitative multi-method approach used in the current study has helped 

us to explore students’ emotional experiences in a much better way than a single method 

could, there are several limitations that should be acknowledged. First, although the multiple 

case study design has enabled us to explore the emotional experience of a limited number of 

cases in a far greater detail than would be possible through survey methods, the findings 

cannot be generalized beyond the individual cases. Second, although video stimulated recall 

has the advantage of not intruding into the process of classroom learning and of adding a 

temporal dimension to the self-report, no assurance can be made about whether the emotions 

reported during the interview are the precise representations of how the individuals felt in the 

actual situation. Third, heart rate changes can result from simple hand movements and as such, 

movement artifacts could interfere with the accurate registration of heart rate data. Finally, the 

nonverbal expressions were a priori sampled from existing coding schemes, which were 

validated based on intense emotions in laboratories. Thus, the application of such instruments 

to code emotions in a naturalistic setting like classrooms may require sampling of intense 

emotions, which are presumably rare in occurrence.  

Given these limitations, we suggest that future research may benefit from using 

concealed video cameras whereby participants’ nonverbal expressions are recorded. This may 

help to record more realistic expressions than those that could have been fabricated in the 

presence of a cameraperson. Researchers should still be wary of the ethical dilemmas in this 

procedure. If the purpose of the study goes beyond just coding nonverbal expressions to 
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attesting coherence of emotion indices, a number of further complexities may arise. As we 

noted above, in classrooms where students have to move from desk to desk, it is hardly 

possible to assume that the heart recording during classroom tasks is purely reflective of the 

emotions one observes on the face or that the student reports. Perhaps crude measure of gross 

movements (coded on the recorded video) may partially solve this problem. Finally, relatively 

more precise nonverbal coding schemes (e.g., FACS, Ekman & Friesen, 1975) using facial 

musculature movement, instead of specific nonverbal expressions, may deepen our 

understanding of the nonverbal expressions of emotions displayed in the classroom. 

In spite of these limitations, the findings of the current study have important 

implications for classroom teaching and learning processes. The findings show that there is 

some correspondence between emotional response systems in the classroom context. 

According to several emotion theorists (e.g., Scherer, 1996), synchronization of the emotional 

response systems mobilizes an organism’s resources to face a significant challenge. Hence, a 

coordinated emotional response system may help students to either approach or avoid 

classroom tasks. Moreover, students’ nonverbal expressions allow teachers to infer students’ 

subjective experiences and action tendencies. These subsequently determine the interaction 

between the teacher and the students. Therefore, teachers must be alert to their students’ 

nonverbal expressions, which may tell them about the students’ feelings. Our findings also 

suggest that attending to students’ competence and value appraisals in the classroom may aid 

in enhancing the experience of adaptive emotions. The combination of higher competence and 

value appraisals is generally associated with enjoyment. Teachers may provide learners with a 

variety of activities that are within the range of the students’ ability. Such activities are likely 

to enhance students’ perception of competence as well as their perception of the value of math, 

which subsequently influence their emotions and their performance.  

In conclusion, the multi-method approach suggests that converging evidence from 

multiple methods may improve researchers’ understanding of the elusive construct of emotion. 

Thus, there is a need to move from single method to multi-methods and from retrospective 

self-reports to online assessments.  
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Chapter 3 

 

Students’ Daily Emotions in the Classroom: Intraindividual 

Variability and Appraisal Correlates4
 

 

 

 

 

 

 

 

 

 

 

 
                                                 
4
 This chapter is based on Ahmed, W., van der Werf, G., Minnaert, A.., & Kuyper, H., (2009). Students’ Daily 

Emotions in the Classroom: Intraindividual Variability and Appraisal Correlates. Manuscript submitted for 

publication. 
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Abstract 

The objective of the current study was twofold: (1) to examine within-student 

variability in emotional experiences and (2) to investigate how competence and value 

appraisals are associated with emotions. It was hypothesized that emotions would show 

substantial within-student variability and that there would be within-person associations 

between competence and value appraisals and the emotions.  The sample consisted of 

120 grade 7 students (52%, girls) in five randomly selected classrooms in a secondary 

school. A diary method was used to acquire daily process variables of emotions and 

appraisals. Daily emotions and daily appraisals were assessed using items adapted from 

existing measures. Multilevel modelling was used to test the hypotheses. As predicted, 

the within-person variability in emotional states accounted for between 41% (for pride) 

and 70 % (for anxiety) of total variability in the emotional states. Also as hypothesised, 

the appraisals were generally associated with the emotions. The within-student 

variability in emotions and appraisals clearly demonstrates the adaptability of students 

with respect to situational affordances and constraints in their every day classroom 

experiences. The significant covariations between the appraisals and emotions suggest 

that within-student variability in emotions is meaningful.  
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The possibility that emotions influence students’ learning, achievement and well-being 

has stimulated considerable research in recent years (see Efklides & Volet, 2005; Linnenbrink, 

2006; Schutz & Lanehart, 2002; Schutz & Pekrun, 2007). Researchers have begun exploring 

the antecedents and consequences of emotions in academic setting (e.g., Pekrun Goetz, Titz & 

Perry, 2002). Even interventions aimed at changing students’ emotions have been attempted  

Gläser-Zikuda, Fuß, Laukenmann, Metz, & Randler, 2005). Although this literature has added 

to our understanding of the role of emotions in education, there are a number of challenges 

ahead (Pekrun &Schutz, 2007). Among these, research on emotion to date has focused on 

interindividual differences in students’ emotions and results from such analyses have been 

used to draw conclusions about intraindividual functioning (Pekrun &Schutz, 2007).  In fact, 

studies that seek to examine definitive relationships between variables across individuals fall 

short of capturing the dynamics of students’ daily emotions in the classroom. Every-day 

lessons can be thought of as learning episodes with their unique threats, challenges and 

benefits (see Boekaerts, 1993). Students’ appraisals of these threats, challenges and benefits 

influence the temporal dynamics of their emotions and consequentially their learning 

(Boekaerts, 1993; 2001; Schutz, Hong, Cross, & Osbon, 2006; Volet, 2001). Therefore, 

whether students’ emotions fluctuate from lesson to lesson and whether these fluctuations are 

meaningful is the first step towards understanding the true nature of students’ emotions in the 

classroom. With regard to the latter, research in the past decade has shown that students’ 

expectancy-value related beliefs (e.g., self-concept, attributions, task-values and goal 

orientations) are the major source of their emotional experiences (e.g., Boekaerts, 1993; 2001; 

Linnenbrink & Pintrich, 2002; Pekrun et al. 2002, Pekrun, Elliot & Maier, 2006). 

Nevertheless, studies on how these antecedents function in the daily emotional experiences of 

students in the classroom are less forthcoming. Moreover, our current understanding of the 

intraindvidual variability in students’ emotions is limited. In the current study, we address 

these topics by examining fluctuations in daily reported emotions in math classrooms through 

multilevel modeling, a strategy that is well suited to examine intraindividual variation as well 

as concurrent effects of presumed antecedents. We employed a diary method, because it is less 

subject to memory filtering bias and it can also capture the momentary emotional experiences 

of students in the actual classroom context (see Bolger, Davis, & Rafaeli, 2003). We believe 
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that by attaining to the ephemeral aspects of emotions in the classroom, this study will add to 

the limited literature on emotional dynamics in education.  

 

Competence Beliefs, Values and Emotions 

Appraisals (cognitive evaluations of events or situations) are generally assumed to 

determine and differentiate emotional experiences (Roseman, 2001). Although there are 

several appraisal dimensions that theorists propose, they generally appear to reflect value-

expectancy cognitions (Lazarus, 2001). For instance, most appraisal theorists enumerate:  

future expectancy, certainty, control, intrinsic pleasantness, relevance or value (see Scherer, 

Schorr & Johnstone, 2001). The burgeoning literature on antecedents of emotions in education 

(e.g., Boekaerts, 2001; Pekrun, 2006) reflects the development in appraisal theories of 

emotions in the mainstream psychology. Regardless of the fact that different researchers use 

relatively different conceptualizations of expectancy and value related beliefs, there is a 

general consensus among an array of researchers that these variables elicit emotions in 

academic settings.  

Pekrun (2006) has discussed control and value related beliefs as important sources of 

students’ emotions. Drawing from existing expectancy-value models of achievement 

motivation and appraisal theories of emotion, Pekrun argued that students’ perception of 

control (e.g., self-concept) and of value (e.g., intrinsic and extrinsic value) elicit their 

emotions. In her model of adaptable learning, Boekaerts (2007) also emphasized the role of 

expectancy-value related constructs. She hypothesized that students’ competence and value 

appraisals would determine and differentiate their emotional experiences into two hedonic 

valences: positive and negative. The basic premise of the model is that students’ emotions, 

effort investment, and consequential learning are apparent when there is a match between what 

the students want and the situational demands and constraints. Boekaerts’ conceptualisation of 

competence and value beliefs in relation to emotions, however, is distinct in that she 

emphasises the role of the immediate context. 

In support of the theoretical propositions, some programs of research have examined 

how competence and value related beliefs are associated with students’ emotions. For 

instance, Perry, Haldyki, Pekrun and Pelletier (2001) examined the role of perceived control 
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on an array of motivational, emotional and performance outcomes among first year university 

students. Among others, they found that students with higher perceived control were the ones 

who reported less boredom and anxiety. In fact, perceived control was significantly, 

negatively correlated with both boredom and anxiety. As Perry et al. noted perceived control 

was conceived as a trait-like individual difference variable. Thus, this may hamper 

generalizations to within-individual variation in control perception and subsequent emotional 

experiences. Nevertheless, their findings accord with control-value theory of achievement 

emotions (Pekrun, 2006) that posits control and value related beliefs as sources of students’ 

emotions. Other studies grounded on control-value theory reported similar findings. A study 

by Goetz, Pekrun, Hall, & Haag (2006) tested one major assumption of the control-value 

theory of achievement emotions. On a sample of grade 7-10, Goetz, et al. tested whether 

competence and value beliefs relate to several academic emotions in Latin instruction. 

Consistent with the theory, both competence and value beliefs were found to determine the 

emotions. Competence beliefs were positively correlated with enjoyment and pride but were 

negatively associated with anger, anxiety and boredom. Similarly, both intrinsic value and 

extrinsic value were positively correlated with enjoyment and pride but were negatively 

associated with anger, anxiety and boredom. Another study by Frenzel, Pekrun and Goetz 

(2007) revealed similar findings. Although the major objective of the study was to examine 

gender differences in mathematics related emotions, the authors tested whether the structural 

relations between competence and value beliefs were invariant across gender. Interestingly, 

they found that students’ competence and value beliefs determined their achievement 

emotions (enjoyment, pride, anxiety, hopelessness and shame) and that these effects were 

invariant across boys and girls.  

From a slightly different perspective, Boekaerts and colleagues (e.g., Seegers & 

Boekaerts, 1993; Boekaerts, 2001, 2007) examined how competence and value related beliefs 

measured mostly at task level determine emotional experiences in that context. For instance, 

Seegers and Boekaerts (1993) hypothesized that domain specific motivational beliefs (e.g. 

domain specific self-efficacy) would be indirectly associated with emotional states and 

willingness to invest effort on a curricular task. To test this assumption, they   assessed 

students’ motivational beliefs such as interest in math, self-concept of ability in math as well 
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as “online” competence and value appraisals and emotional states. In support of their 

prediction, they found that a mediational model explained between 35 and 52 percent of the 

variance in emotional states across grades 6 to 9. Boekaerts (2001) concluded that appraisals 

in-situ are of paramount significance in determining emotional states even when domain 

specific motivational beliefs are controlled. In a series of diary studies, Boekaerts (2007) 

demonstrated that competence and value judgments on homework tasks are predictive of 

students’ emotional states and their intention to invest effort. Students’ competence appraisal 

was associated positively with positive emotions and negatively with negative emotion. 

Students’ appraisals of value of homework had similar effects. 

Although the findings reviewed above are consistent with the control-value theory’s 

general predictions, for the most part, they only address the relations among average levels of 

the variables of interest, rather than the within-person temporal contingencies between 

appraisals and emotions. Such studies do not address the variability of students’ emotions 

from day-to-day in their actual classrooms. Studying within-student variability in emotional 

experiences is important (see Eid & Diener, 1999). The degree of within-student variability in 

emotions provides useful information in the prediction of behavior. Moreover, increased 

variability in emotional experience may inform researchers and practitioners about the 

adaptability of the individual students to changing situational demands. Thus, it is imperative 

that variability in students’ emotional experience be examined. Examining day-to-day 

variability in emotions requires capturing the ebbs and flows of individual students’ daily 

classroom experiences. It also requires demonstrating that day-to-day variability in emotional 

experiences is meaningful- and not just error. Thus, based on previous studies, we examined 

how students’ daily competence and value judgments in a lesson are associated with their 

reported emotions.  

Research on emotions in general suggests that there is intra-individual variability in 

emotional experiences across days (Eid & Diener, 1999). Thus, we expected that students’ 

emotions would vary from day-to-day. More specifically, we hypothesized that (1) students 

would show substantial variability in their levels of the emotional states (anger, anxiety, 

boredom, enjoyment, hope, hopelessness, pride and shame). Previous research has also shown 

that students’ competence and value judgments on a curricular task are associated with 
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emotions they experience in that particular setting (e.g., Boekaerts, 2007). Thus, we expected 

that competence and value appraisals would relate positively with positive emotions and 

negatively with negative emotions, i.e., (2) at the within-student level competence and value 

appraisals will be associated with higher levels of positive emotions and lower levels of 

negative emotions. No specific hypotheses regarding specific appraisal-emotion links were 

formulated because pertinent literature is limited.  

 

METHOD 
 

   Participants and Procedure 

The participants were 120 grade 7 students (52% girls) in five randomly chosen 

classrooms of a secondary school with ten math classrooms. Their mean age was 12.7. After 

we obtained informed parental consent, we briefly explained the purpose of the study and 

demonstrated how the students could complete the diary forms for the coming two weeks. 

Each class had four math lessons per week. Hence, diary forms were distributed to the 

participants in four-day packets in an envelope. After completion of the four-day lesson diary 

sheets, each student handed it in to their math teachers in a sealed envelope and took another 

packet in return. The participants received €5 for each completed diary pack (each week). To 

ensure compliance, the teachers ended the lesson five minutes before the regular class time 

and reminded all the students in their class to complete the diary. 

 

Measures 

There were two types of daily measures: daily appraisals and daily emotions. 

     Daily appraisals. Daily appraisals refer to the students’ daily judgment of their perceived 

competence in the math lesson topic and their perceived value of the lesson topic (interesting, 

important, and useful). Both competence and value appraisals were adapted from Boekaerts’ 

(2002) Online Motivation Questionnaire. The competence appraisal was assessed using five 

items (e.g., “How good are you at working on a topic similar to today’s topic?”) and the value 

appraisal was assessed using three items (e.g., “How important do you think was today’s 
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lesson topic?”). The students rated all the items on a four-point scale (1-4). The Cronbach’s 

alpha reliabilities for competence and value appraisals were 0.83 and 0.73 respectively. 

 Daily emotions. Daily emotions were assessed using daily diary sheets prepared for this 

study. The diary sheet asked the participants to report daily on eight discrete emotions (anger, 

anxiety, boredom, enjoyment, hope, hopelessness, pride and shame) that they might have 

experienced during that particular math lesson. The eight emotions were chosen because 

previous research has established that these emotions are commonly reported by students from 

elementary school through university (e.g., Pekrun et al., 2002). In total, there were 16 short 

sentences, two for each emotion. The emotion terms were derived from Achievement 

Emotions Questionnaire-Mathematics (Pekrun, Goetz & Frenzel, 2005). The participants rated 

to what extent they experienced  the emotions in the list on a five-point Likert scale ranging 

from ‘1’ (not at all ) to ‘5’ (very much). Example items are: “I felt enjoyment”, “I was angry”, 

“I was bored”, “I was optimistic”. The average Cronbach’s alpha reliability for all the discrete 

emotion measures was 0.59 with ranges in between 0.50 and 0.69 for only two item indicators 

each.  

 

Analytic Strategy 

Given the hierarchical structure of our data (i.e., diaries are nested within-students) we 

used multilevel modeling (Snijders & Bosker, 1999) using MLwIN software (Rashbash, 

Browne, Goldstein et al., 2005). The overall response rate was about 95 % (916 of 960). 

Multilevel modeling can handle an unequal number of observations (Snijders & Bosker, 

1999), therefore, we did not have problems with missing diaries. About 1% of the missing 

values were imputed via Expectation Maximization using SPSS 16. We centered the 

predictors at the respective student means. This form of centering eliminates between-student 

variance in the predictors and yields a true estimate of average within-student slope (see Kreft 

& de Leeuw, 1995). 
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First series of unconditional models (without predictors) treating the appraisals and the 

emotional states as dependent variables were estimated. The model for level 1(within-person) 

is given as  

 yij = βoj + eij,  

where yij represents daily emotion ratings for each day for each student, βoj is a random 

coefficient (an intercept) representing the mean of y across all emotion ratings, and eij 

represents error. This model helps us to identify within-person means for each rating of 

emotions. The level 2 (between-person) model can be written as   

βoj = γoo  + uoj   

where  βoj represents coefficients from level one model,  γoo represents the grand mean 

of these coefficients and uoj represents error at the person level. This model helps to determine 

within-person and between-person variability, if they at all exist. The general formula for a 

totally unconditional model (Mo) can therefore be written as:  

  yij = γoo  + uoj + eoij  

To model the concurrent associations between competence and value appraisals and 

the emotions, we extended the unconditional models by adding the appraisals in to the 

equation. This can be mathematically put as: 

 yij = γoo + β1CompAppij + β2 ValueAppij  + uoj + eoij  

where γoo  refers to the intercept (i.e. the person’s emotional experience on an average 

day)  β1   and  β2 represent the maximum likelihood estimates of slopes estimating daily 

emotion from competence appraisal (CompApp) and Value appraisal (ValueApp) in a day’s 

lesson topic. 
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RESULTS 

Descriptive statistics and intercorrelations between the study variables are presented in 

Table 3.1. On average, the participants reported higher levels of positive emotions than 

negative emotions. With regard to the correlations between the appraisals and emotions, value 

appraisal was associated significantly with six emotions, whereas competence appraisal was 

significantly associated with seven of the emotions. Neither competence nor value appraisal 

was significantly related to shame.  

Our first general hypothesis concerned the intraindividual variability in emotional 

experiences. The series of eight unconditional models fitted helped us to determine whether 

we could find substantial within-student variability for each of the emotional states. To 

ascertain the validity of our assumption with regard to the situational nature of competence 

and value beliefs we also tested two unconditional models for competence and value 

appraisals. Table 3.2 presents the proportion of within-person variability. All the within-

student variance estimates were found to be significantly different from zero. The within-

student variability for competence and value appraisals were 66% and 60% respectively, 

suggesting that competence and value beliefs are contextually sensitive (Boekaerts, 2001). The 

within-person variability in emotional states accounted for between 41% (for pride) to 70% 

(for anxiety) of total variability in emotional states (see Table 3.2).  Taken together the 

unconditional models suggest that students’ emotional states vary from day-to-day as well as 

from person-to-person. Nevertheless, it is worth noting that on average, the within-person 

variability for negative emotions is larger, than the between-person variability.  
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Table 3.1 Means, Standard Deviations and Intercorrelations Between Competence Appraisal, Value Appraisal and Daily Emotions 

Note: CompApp  = competence appraisal, ValueApp = value appraisal 

*p < 0.05  **p < 0.01  

 

 M SD 1 2 3 4 5 6 7 8 9 10 

1.CompApp 14.88 2.28           

2.ValueApp 8.10 1.68 .28**          

3.Anger 2.72 1.35 -.17** -.18**         

4.Anxiety 2.28 .79 -.19** .03 .30**        

5.Boredom 4.18 2.13 -.18** -.34** .36** .13**       

6.Enjoyment 4.02 1.71 .30** .32** -.05 .06 -.16**      

7.Hope 4.52 2.11 .36** .27** -.10** .06 -.17** .47**     

8.Hopelessness 2.31 .98 -.23** -.07* .42** .50** .21** .03 .02    

9.Pride 5.34 2.19 .51** .27** -.13** -.06 -.20** .55** .58** -.10**   

10.Shame 2.10 .73 -.04 .02 .32** .44** .19** -.19** -.12** .46** -.03  
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Table 3.2 Proportion of Within Person Variability  

 % of within person variability 

Appraisals  

Competence 66 

Value 60 

Emotions  

Anger 59 

Anxiety  70 

Boredom 60 

Enjoyment 51 

Hope 43 

Hopelessness 49 

Pride 41 

Shame 50 

 

 

Table 3.3 Competence and Value Predictors of Daily Emotional States 

Predictor Anger Anxiety Boredom Enjoyment Hope hopelessness Pride Shame 

 B        t B        t B        t B        t B        t B        t B        t B        t 

CompApp -.11   2.20 -.20    4.54 -.04     ns .24      4.25 .37     5.95 -.14   3.78 .53    8.75 -.03      ns 

ValueApp -.10   2.50 -.12     3.90 -.54    7.20 .25      5.23 .14      2.80 -.04      ns .20     4.00 -.02     ns 

Note: B is unstandardized coefficient.
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Our second hypothesis concerned with in-person covariations between the appraisals and the 

emotions. More specifically, we hypothesized that students’ perception of their own 

competence in daily lesson topics as well as their evaluation of the nature of the task as 

interesting and useful would be associated with their emotional states. To test these 

hypotheses, we ran a series of eight multilevel regression models where daily competence and 

value appraisals were added to the unconditional models above. Table 3.3 presents the results 

from these models. Within-students, daily competence and value appraisals predicted both 

positive and negative emotions in the expected directions. On days in which students rated 

their competence judgment as high, they also reported a higher level of positive emotions 

(enjoyment, hope and pride) and a lower level of negative emotions (anger, anxiety and 

hopelessness). Similarly, on days in which the students rated their value judgment as high, 

they also reported an elevated level of positive emotions (enjoyment, hope and pride) and 

lower levels of negative emotions (anger, anxiety and boredom). While competence appraisal 

did not significantly predict boredom and shame, value appraisal did not have unique effects 

on hopelessness and shame (see Table 3.3). 

 

DISCUSSION 

The purpose of the current study was twofold: (1) to examine intraindvidual variability 

in students’ daily emotional experiences as they unfold in the actual classroom setting and (2) 

to determine whether competence and value appraisals are associated with the daily reported 

emotions. To accomplish this, we utilized a daily diary method to acquire data on students’ 

daily emotions and daily appraisals in mathematics classrooms. The multilevel analyses results 

generally confirmed our hypotheses. First, consistent with research in social psychology that 

found patterns of intra-individual variability in daily emotional experiences (e.g., Eid & 

Diener, 1999), the findings showed that a substantial proportion of variance in students’ 

emotional experiences lies within individuals. Yet the between-individual variability was also 

substantial enough to suggest that there are definitely individual differences in daily emotional 

experiences. The interesting part of these findings is that the within-person variability is 

smaller for the positive emotions than the negative emotions. This suggests that positive 

emotions are relatively more stable than negative emotions. Although the between-person 
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approach to studying emotions is important, the current findings strongly suggest that 

systematic variation within-persons also need to be considered. 

Second, consistent with cognitive mediational models of emotions in academic setting 

(Boekaerts, 2001; Pekrun, 2006), the results showed that most of the within-person covariation 

between the appraisals and the daily emotions were significant. Analyses of the unique effects 

of competence and value appraisals revealed that the days on which the students experienced 

more positive emotions and less negative emotions, in general, were the days on which they 

felt more competent and found the lesson topic valuable. The findings showed that within-

persons, higher competence perception is negatively associated with anger, anxiety and 

hopelessness, but not with boredom and shame. On the other hand, competence appraisal was 

significantly related to enjoyment, hope and pride. These results are generally consistent with 

previous between-person studies (e.g., Boekaerts, 2007; Goetz et al., 2006). The negative 

associations between competence and hopelessness, and the positive association between hope 

and competence, lend support to a theoretical account of hope (e.g., Averill, Catlin & Chon, 

1990). Higher perception of competence implies a sense of environmental mastery; this sense 

of mastery is likely to cause one to be hopeful under any circumstances. Therefore, a student’s 

perception of confidence in executing daily classroom activities is likely to make him/her 

hopeful. On the other hand, if a student feels less competent in performing a daily task, s/he is 

likely to loss control and become hopeless.  Such a student is likely to suffer from negative 

reasoning about possibilities of executing a curricular task and may tend to look toward the 

upcoming lessons with fear (see Averill, et al., 1990).  

 The value appraisal also predicted most of the daily emotions in the expected 

directions. Whereas, value appraisal predicted anger, anxiety and boredom negatively, it 

predicted enjoyment, hope and pride positively. The findings suggest that within-persons, 

higher value appraisal is associated with higher levels of positive emotions and lower levels of 

negative emotions (see Boekaerts, 2001). Several researchers (e.g., Larson & Richards, 1991) 

have argued that a lower intrinsic value of the task is very likely to lead to the experience of 

boredom. In fact, this is evident in our study as the strongest negative relationship was 

between value appraisal and boredom experience. Appraisal theories of emotion suggest that 

higher importance appraisal, which is analogous to value appraisal assessed in this study, is 
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associated with emotions of happiness and pride (Frijda, Kuipers  & ter Schure,1989; Smith & 

Ellsworth, 1987).  Although pride is an outcome-related emotion in that we have to assess 

whether we lived up to our ego ideal (Lazarus, 2001), every step we take in task execution is 

filled with successive failure and success. Perhaps mathematics is a domain that is 

characteristically structured for solving problems requiring successive self-assessment before 

a solution is reached. In these kinds of activities, students have some goal at stake. The 

importance attached to this particular goal suffices to evaluate ones progress toward a self-set 

standard to experience pride or shame upon task completion.  

 Generally, this study has attempted to uncover the emotional lives of students in the 

mathematics classroom. Yet there are several limitations that should be considered when 

interpreting our findings. The major problem in a diary study or any experience sampling 

methodology is participants’ compliance. Although we cannot rule out the possibility that the 

students might not have filled in the diary immediately after their math lesson, given the 

teachers’ monitoring that was due, we argue that compliance has not created a serious 

problem. Another limitation of the current study is the generalized assumption that appraisals 

of competence and value predict emotional experiences in the classroom. Although such an 

assumption is derived from existing theories, one may argue that the emotion may have come 

about as the results of other appraisals dimensions (e.g. other blame). Moreover, it is 

conceivable that student–student interactions as well as teacher-student interactions might 

have elicited the emotions the students reported on a particular day. One important research 

avenue would be to examine the role of a variety of appraisal dimensions instead of just 

competence and value. For instance, some emotions like anger are most likely to be induced 

through social interaction. Hence, appraisals of social relationships along with competence 

and value judgments in the classroom may give a clearer picture of appraisal-emotion 

relationships. Such studies may need to control for personality variables, like extraversion and 

neuroticism. 

 In conclusion, the findings of the current study support the view that there exists a 

substantial amount of within-person variability in students’ daily emotions in the classroom. 

This may reflect adaptability of students with respect to situational affordances and constraints 

in the classroom. The findings also suggest that students’ competence and value related beliefs 
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in relation to regular classroom tasks play important roles in their daily emotional experiences. 

This further suggests that the within-student variability is systematic. In general, the current 

study not only demonstrates the utility of diary method and multilevel modeling in 

investigating students’ emotions in the classroom but it also underscores limitations that future 

research has to grapple with. 
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Chapter 4 

 

The Role of Competence and Value Beliefs in Students’ 

Daily Emotional Experiences: A Multilevel 

Test of a Transactional Model5 

 

 

 

 

 

 

 

 

 

                                                 
5
 This chapter is based on Ahmed, W., Minnaert, A., van der Werf, G., & Kuyper, H. (2009). The Role of 

Competence and Value Beliefs in Students’ Daily Emotional Experiences: A Multilevel Test of a Transactional 

Model.  Manuscript submitted for publication. 
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Abstract 

This study examined the mutual influence of relatively stable personal 

competence and value beliefs and situation specific appraisals of competence and value 

on daily emotional experiences of students in the classroom context. Personal 

competence and value beliefs were measured by means of questionnaire whereas 

appraisals and daily emotions were assessed by means of diary forms completed over a 

two-week period. Multilevel analyses of data from 120 grade seven students revealed 

that both personal competence, value beliefs and appraisals played an important role in 

determining daily emotional experiences in the classroom. More importantly, the results 

showed that the effects of stable personal variables on daily emotional experiences were 

mediated by lesson specific appraisals. In general, the results support cognitive 

mediational models of emotion that capitalize on the importance of both personal and 

situational characteristics in emotion elicitation. 
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        Emotions are a vital part of students’ everyday school life. Research shows that emotions 

influence students’ attention, the way they organize information, their efforts to learn, their 

interests and their interactions with peers and teachers (see Schutz & Pekrun, 2007). What are 

the sources of such emotions in academic settings? In an attempt to answer this question, 

educational psychologists have recently developed several theoretical models (e.g., Boekaerts, 

1993, 2007; Meyer & Turner, 2006; Pekrun, 2000, 2006; Schutz, Hong, Cross, & Osbon, 

2006; Turner & Waugh, 2007). Most of these emerging theoretical perspectives generally 

emphasize value-expectancy cognitions (Lazarus, 2001) as sources of students’ emotions. In 

particular, individual’s competence and value related beliefs have been proposed as major 

sources of emotional experiences (see Pekrun, 2006). An important issue that has received 

little attention in the burgeoning literature on emotion in education is the integration of trait 

and state levels of analysis. Although most of the emerging models of emotion in education 

subscribe to a transactional approach to psychological functioning, whereby personal variables 

and situational appraisals of academic learning context are assumed to predict emotional 

behavior (e.g., Boekaerts, 1996a; Zeidner, 1998), there is little empirical evidence in support 

of this approach. A transactional approach suggests that both individual difference variables 

and cognitive appraisals of the learning situation interact in a dynamic fashion to determine 

emotional experiences in the classroom context.  The transactional approach recognizes three 

types of interrelated variables, namely,  individual difference characteristics (antecedents), the 

subjective interpretations of situations (mediators) and the emotional states (outcomes) 

(Zeidner, 1998). In addition, it has been suggested that appraisal-emotion links could be 

moderated by relatively stable individual difference variables (see Mathews, Deary & 

Whiteman, 2003). A comprehensive understanding of students’ emotional experience in the 

classroom requires considering the mutual influence of the relatively stable beliefs that 

learners bring to the classroom as well as temporary shifts in self-representations that are 

governed by situational dynamics (cf. Mischel, 2004).  To our knowledge, the transactional 

approach implicitly assumed in most of models of emotion in education has not been yet 

empirically validated. The purpose of the present study is to address this void in the literature 

by using a multilevel (trait-like and state-like) conceptualization of the presumed antecedents 

of emotions. While trait-like constructs represent relatively stable psychological attributes of 
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the individual, the state-like variables represent the individual’s subjective interpretation of the 

current situation (see Boekaerts, 1996a;1997). Following Boekaerts (2002), we use the 

constructs competence and value appraisals to refer to students’ judgments of their 

competence in and the value of every day lesson topics. Thus, appraisals refer to self-

representations governed by situational dynamics.  Similarly, following the lead of other 

researchers who used similar constructs (e.g., Kernis & Goldman, 2003; Krapp, 2002), we use 

the constructs personal competence and personal value to refer to students’ relatively enduring 

‘disposition’ with regard to learning mathematics. In what follows, we will review the 

literature on the competence and value antecedents of emotions. 

 

Competence-Value Beliefs and Emotions 

Appraisal approach to emotion holds that emotions are instigated by cognitive 

appraisals of situations or events (e.g., Frijda, 1986; Lazarus, 1991; Scherer, 2001). In a 

similar way, several emerging models of academic emotions (e.g., Pekrun, 2000; 2006) posit 

appraisals as proximal determinants of emotions experienced in academic settings. In 

particular, several authors argue that expectancy and value related appraisals are major sources 

of academic emotions (e.g., Boekaerts, 2001; Pekrun, 2006; Schutz et al., 2006; Turner & 

Schallert, 2001). Empirical support for this view has been reported in several studies 

conducted over the past decade. For instance,  Turner and Schallert (2001) assessed several 

expectancy-valued related variables (e.g., self-efficacy, intrinsic goal orientation, task value) 

among 84 undergraduates to determine whether these variables predicted shame reactions 

following midterm exam feedback in a course ‘proven to be very difficult to master’(p. 326). 

In a regression analysis that included several expectancy and value related variables, the 

authors found that self-efficacy and intrinsic and extrinsic goals predicted shame reactions. 

Their findings suggest that both value related and competence related variables are of 

importance in predicting emotional reactions. Yet the levels of measurement used in their 

study needs careful attention. They measured expectancy and value related beliefs as stable 

personal variables, whereas they assessed shame as on-the-spot reactions to test feedback, i.e. 

as a state variable. The major limitation of this conceptualization is that the personal 

expectancy and value related beliefs are assumed to function consistently across situations. 
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While this may be the case, recent research in personality psychology casts doubt on such 

assumption (see Mischel, 2004). 

Meece, Wigfield and Eccles (1990), in a longitudinal study, found that students’ 

perceptions of their math ability measured in grade 7 predicted their math anxiety in grade 9. 

The authors demonstrated that performance expectancies in math and value (importance) of 

math measured at grade 9 were associated with math anxiety measured in the same grade. 

Their findings show that relatively stable competence and value related beliefs are associated 

with the predisposition of being anxious in mathematics activity settings. Unlike Turner and 

Schallert’s work, this study employed equivalent level of specificity for the measurement of 

the independent and outcome variables.  

A series of studies by Pekrun and colleagues (Pekrun, 2000; Goetz, Pekrun, Hall & 

Haag, 2006; Frenzel, Pekrun, & Goetz, 2006) also show that competence and value related 

beliefs are associated with emotions. Pekrun (2000) reported significant associations between 

emotions of anger, anxiety, shame, hopelessness and enjoyment in relation to math test and 

value attached to achievement and competence in math. Similarly, Goetz et al. (2006) found 

substantial associations between emotions (anger, anxiety, boredom, enjoyment and pride) and 

competence beliefs and intrinsic and extrinsic value beliefs. Likewise, Frenzel et al. (2006) 

found that students’ competence beliefs, intrinsic value and extrinsic value predicted emotions 

such as enjoyment, pride, anxiety, hopelessness and shame. In all of these studies, emotions as 

well as their antecedents were assessed as dispositional tendencies. 

Finally, Boekaerts and colleagues (e.g., Boekaerts, 2007; Seegers & Boekaerts, 1993) 

have found that competence beliefs and values measured at the task specific level influence 

students’ emotional reactions. In their study of elementary school children, Seegers and 

Boekaerts (1993) assessed students’ motivational beliefs (e.g., self-efficacy measured at 

domain level) and appraisals (e.g., confidence measured at task-specific level) and examined 

how competence and value beliefs measured at task level predict emotional states and efforts 

in that particular context. Among others, they found competence and value appraisals to be 

associated with emotional states. In a recent diary study, Boekaerts (2007) found that students 

who showed confidence in their ability to perform mathematics homework tasks and who 

attached value to the tasks experienced higher levels of positive emotions and lower levels of 
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negative emotions than those who doubted their confidence in and who attached less value to 

the tasks. 

Thus, in general, it appears that the findings on the associations between competence 

and value judgments and emotions are consistent. However, an important difference between 

the above mentioned studies is that whereas some viewed and measured competence and value 

constructs as well as emotions as traits, other measured these concepts as states. In the next 

section, we will reason that both competence and values should be construed at two levels of 

analysis. 

 

Competence and Value Beliefs: Two Levels of Analysis 

A central tenet of the current study is that competence and value beliefs should be 

considered at two levels of analysis: as relatively stable domain-specific beliefs and as 

relatively short-term daily appraisals of lesson topics. Although contemporary models of 

motivation (e.g., Wigfield & Eccles, 2000) tend to view competence beliefs and values as 

relatively stable beliefs, classical and contemporary theoretical explications as well as 

empirical evidence on the trait–state distinction (e.g., Atkinson, 1957; Boekaerts, 1996a, 

Mischel, 1990; Mischel & Shoda, 1995; Tolman, 1955) suggest that  competence and value 

beliefs should  be conceptualized as transient states as well. Classical expectancy–value 

models emphasized the importance of conceptualizing the two constructs as having two levels 

of analysis. Atkinson (1957) defined expectancy as a “cognitive anticipation usually aroused 

by cues in a situation …” (p. 360), implying the transient nature of expectancy.  Tolman 

(1955), whose thinking influenced much of Atkinson’s work, already distinguished between 

the dispositional and situational nature of expectancy and value. Tolman (1955) maintained 

that both expectancies and values have dispositional and momentary levels of analysis. 

According to Tolman (1955), expectancy and value of a stimulus may acquire dispositional 

qualities through repeated exposure. More importantly, he argued that these dispositional 

expectancies and values would be activated upon the presence of similar specific stimuli. 

More recently, Mischel (1990) provided similar arguments. Mischel maintained that 

expectancies and subjective values may be conceptualized as “a person variable that is the 

product of socio-cognitive development and on which individuals differ. Each may be 
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conceptualized in terms of psychological processes relevant to understanding the operation of 

that variable and the psychological meaning” (p. 117). In their recent analysis of the role of 

expectancy and values in personality development, Mischel and Shoda (1995) reiterated the 

importance of viewing expectancy and value as units of personality at both the dispositional 

and situational levels of analysis. 

From the perspective of appraisal theories of emotions, Lazarus (1991) makes a 

distinction between appraisal styles and appraisal processes. Appraisal styles refer to personal 

‘dispositions to appraise an ongoing relationship with the environment consistently in one-way 

or another’ (Lazarus, 1991, p. 138).  Appraisal processes, on the other hand, refer to 

‘evaluations of significance of what is happening in a particular circumstance’ (Lazarus, 1991, 

p.138).  He argues that whereas appraisal styles are trait-like individual difference variables 

that people bring with them to every encounter, appraisal processes are activations of 

dispositional variables that are conditional on the affordances and constraints of the 

environment.  

In the context of education, Boekaerts (1996a) maintained that the expectancy and 

value related constructs widely used by educational psychologists should be defined at 

different levels of analysis. She emphasized that multilevel conceptualization of motivational 

constructs helps in explaining variability in intended effort and emotional experiences and 

consequential performance. Boekaerts (1996a, 2001) distinguishes between domain specific 

motivational beliefs and situational concerns. She argues that the two levels of motivational 

beliefs are differentially related to emotional states. She hypothesized that appraisals at task 

level, say in the classroom, mediate the relationship between the relatively stable, domain-

specific motivational beliefs and emotional experiences in a curricular task.  Seegers and 

Boekaerts (1993) tested this hypothesis in a sample of secondary school students.  In line with 

the hypothesis, the effects of trait-like variables (e.g., self-efficacy in math) on emotional 

states were mediated by appraisals of competence and value. One important drawback of this 

study is that, both appraisals and the emotional states were measured only once, making it 

difficult to see if the proposed mediation would hold across similar tasks and situations.   
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The Present Study 

The purpose of the present study was to test a transactional model of students’ daily 

emotions in the classroom. The conceptual model of the study is presented in Figure 4.1.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.1.  Conceptual model of the study 

 

 Based on previous studies on emotions in academic settings (e.g., Boekaerts, 2001, 

2007), we hypothesized that competence and value appraisals concerning curricular tasks in 

every day lessons would predict positive and negative daily emotions. More specifically, we 

formulated the following within-person hypothesis: 

Hypothesis 1(a) Within-students competence and value appraisals will be negatively 

related to negative emotions and positively related to positive emotions. 

In addition to competence-value appraisals, research has shown personal competence 

and value beliefs to be associated with emotional states (e.g., Turner & Schallert, 2001). Thus, 

we hypothesized that personal competence and value beliefs would predict daily emotional 

experiences.  

Hypothesis 1(b) Personal competence and value beliefs will be negatively related to 

negative emotions and positively related to positive emotions. 

Personal competence-

value beliefs 

 

Competence-value  

appraisals  

Daily emotional 

experiences 
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 In addition to the independent contribution of state and trait level competence–value 

variables, a transactional view (e.g. Boekaerts, 1996a; Lazarus, 1991; Mathews, et al., 2003; 

Zeidner, 1998) suggests two possible pathways to emotional experiences: moderation and 

mediation. A moderation approach suggests that the effects of appraisals on daily emotional 

states will depend on individual differences in personal competence and value beliefs.   

Hypothesis 2(a) Personal competence beliefs will moderate the within-students relation 

between competence appraisal and emotions.  

Hypothesis 2(b) Personal value beliefs will moderate the within-students relation 

between value appraisal and emotions. 

A mediation approach suggests that relatively stable personal variables may influence 

daily emotional experiences through their corresponding transient states. Personal variables 

may affect situational outcomes by predisposing individuals to appraise situations in trait 

congruent fashion. In other words, the appraisals will serve as mechanisms through which the 

effects of personal competence and value beliefs are transmitted.  

Hypothesis 3(a) Competence appraisal will mediate the relation between personal 

competence beliefs and emotions. 

Hypothesis 3(b) Value appraisal will mediate the relation between personal value 

beliefs and emotions.  

 

METHOD 
 

Participants and Procedure 

Participants were 120 grade 7 students (52% girls) from five randomly chosen 

classrooms of a secondary school with ten math classrooms. Mean age was 12.7(SD =.49). 

After we obtained informed parental consent, we briefly explained the purpose of the study 

and demonstrated how students could complete the diary forms for the following two weeks. 

Each class of students followed four math lessons per week. Hence, diary forms were 

distributed to participants in four-day packets in an envelope. After completion of the four-day 

lesson diary sheets, students returned the sheets to their math teachers in a sealed envelope and 

took another packet for the next four math lessons. Participants received €5 for each 
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completed diary pack (each week). To ensure compliance, teachers ended their lesson five 

minutes before regular class time and reminded students to complete the diary. 

 

Measures 

 Student Level Measures 

Students’ competence and value beliefs with regard to mathematics were measured using an 

adapted version of the competence and value scales designed by Wigfield and Eccles (2000) 

two weeks before the diary phase started.  

 Personal competence beliefs. The personal competence beliefs measure (5 items) assessed 

how good participants thought they were at math, how well they expected to do in the future in 

math, and how good they thought they would be at learning something new in math. An 

example item is “How good are you at math?” (1= not at all good, 5= very good). Cronbach’s 

alpha for this measure was 0.81. 

 Personal value beliefs. The personal value beliefs measure (5 items) asked participants how 

interesting they thought math was, how important they thought being good at math, and how 

useful they thought math was. Example items are: “How much do you like doing math?”(1= 

not at all, 5= very much); “In general, how useful is what you learn in math?” (1 = not useful 

at all, 5 = very useful). Cronbach’s alpha for this measure was 0.77. 

 

Daily Lesson Level Measures 

Daily appraisals. Daily appraisals refer to students’ daily judgments of their perceived 

competence at the specific math lesson topic of the day, and their perceived value of this 

lesson topic (interesting, important, and useful). Both competence and value appraisals were 

adapted from Boekaerts’ (2002) Online Motivation Questionnaire. Competence appraisal was 

assessed by means of five items (e.g., “How good are you at working on a topic similar to 

today’s topic?”) whereas value appraisal was assessed by means of three items, (e.g., “How 

important do you think was today’s lesson topic?”). The students rated all items on a four-

point scale (1-4). The Cronbach’s alpha reliabilities for competence and value appraisals were 

0.83 and 0.73 respectively. 
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Daily emotions.     Daily emotions were assessed by means of daily diary sheets that were 

specifically designed for this study. Students were asked to report daily on several emotions 

that they might have experienced during that particular math lesson, i.e. three positive 

(enjoyment, hope, and pride) and five negative emotions (anger, anxiety, boredom, 

hopelessness, and shame). These specific emotions were derived from the Achievement 

Emotions Questionnaire-Mathematics (Pekrun, Goetz & Frenzel, 2005). This measure 

consisted of 16 short sentences (two items for each emotion), 6 for the positive and 10 for the 

negative emotions. Participants rated to what extent they experienced these emotions in 

response to the math lesson of that day. Items were assessed on a five-point Likert scale 

ranging from ‘1’ (not at all ) to ‘5’ (very much). Example items are: “I felt enjoyment”, “I was 

angry”, “I was bored”, “I was optimistic”. Cronbach’s alpha’s across the eight days were 0.75 

for the positive emotion items and 0.71 for the negative emotion items. 

 

Data Analytic Strategy 

Given the hierarchical structure of our diary data (i.e., diaries are nested within-

students) we used multilevel modeling to analyze our data (Snijders & Bosker, 1999). 

Multilevel modeling allows analyzing variables at multiple levels of analysis through a series 

of regression equations. In the current study, there are two levels of analysis: the within-

student level and the between-student level. More specifically, trait-like (level 2) and state-like 

(level 1) competence and value predictors of daily emotional experiences were estimated 

simultaneously. All analyses were conducted using the program MLwIN (Rashbash, Browne, 

Goldstein et al., 2002) using maximum likelihood estimation.  Of the 960 possible recordings 

(120 participants x 8 days) a total of 916 recordings were completed, resulting in an overall 

response rate of 95 %. Missing recordings do not bias estimates because multilevel modeling 

can handle unequal number of observations (Snijders & Bosker, 1999). About 1% of the 

missing values from the 916 diary entries were imputed via Expectation Maximization using 

SPSS 16. We centered the appraisals at respective student mean. This form of centering 

eliminates between-student variance in the predictors and yields a true estimate of average 

within-student slope. The personal competence and value beliefs were centered around the 

sample mean (see Kreft & de Leeuw, 1995). 
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RESULTS 

Descriptive statistics and correlations between student level variables and aggregated 

daily lesson level variables are presented in Table 4.1. Students’ competence and value beliefs 

correlated significantly with their corresponding averaged day level appraisals establishing 

construct validity. The appraisals were, in turn, correlated significantly with positive emotions 

and negative emotions in the expected direction. Whereas both student level predictors were 

significantly correlated with positive emotions, competence but not value was associated with 

negative emotions.  The negative and non-significant correlation between the positive and 

negative emotions demonstrates the validity of the present study’s two-dimensional approach.  

 

Table 4.1 Bivariate Correlations between Student Level and Lesson Level Predictors and 

Daily Positive and Negative Emotions.  

 1 2 3 4 5 6 

1. Personal Competence       

2.Personal Value .33**      

3.Competence Appraisal .44** .33**     

4.Value Appraisal .24* .40** .40**    

5.Positive Emotions .31** .46** .54** .44**   

6.Negative Emotions -.20* -.12 -.36** -.23* -.10  

Mean 3.30 3.32 2.96 2.74 2.51 1.50 

SD .72 .73 .33 .42 .71 .38 

Note: daily variables were aggregated   *p <.05, **p <.01   

 

Before testing our hypotheses, we investigated whether substantial within-student and 

between-student variability existed in students’ reports of positive and negative emotions. To 

this end, two unconditional models treating the positive and negative emotional states as 

dependent variables were tested. Results of these unconditional models revealed that both the 

within-student and between-student variance estimates were significantly different from zero. 

The within-student variability accounted for 36% and 43% of total variability for the positive  

 



                                                        Competence and Value Related Beliefs, and Daily Emotions 

 

67 

 

and negative emotions respectively. The substantial within-student variability in these 

emotional states suggests that multilevel modeling is an appropriate analytic tool for the 

current data and, more importantly, that there is explainable variability in the dependent 

variables. 

To test our main hypotheses we extended the unconditional models by adding the 

presumed predictors at both levels. In H-1a we hypothesized that daily positive and negative 

emotions would covary with daily appraisals of competence and value. More specifically, we 

proposed that students’ perception of their competence in daily lesson topics as well as their 

evaluations of the nature of the task as interesting and important would predict the emotions 

they would experience that particular day. To test these hypotheses, we performed conditional 

multilevel regression analyses in which daily competence and value appraisals were added to 

the unconditional models. The following model was estimated:   

 yij = γoo + β1CompAppij+ β2 ValuAppij  +  uoj  + eij  

where γoo refers to the day level intercept for the average person, β1 and β2 represent the 

maximum likelihood estimates of population slopes estimating average levels of positive or 

negative emotions across all days from daily variables, i.e. competence appraisal (CompApp) 

and value appraisals (ValuApp), and uoj   represents the error at the student level and eij 

represents the error at the day level. Table 4.2 presents the results for the positive and negative 

emotions.  
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Table 4.2 Multilevel Estimates Predicting Daily Positive and Negative Emotions from 

Appraisals, Personal Competence and Value Beliefs  

Predictors 
Positive Emotions Negative Emotions 

Estimate 95%CI t-value Estimate 95%CI t-value 

Competence 

appraisal .36 (.28, .44) 9.00*** -.10 (-.06, -.14) 3.33** 

Value appraisal .23 (.15, .31) 5.75*** -.12 (-.08, -.16) 6.00*** 

Personal 

competence .20 (.04, .36) 2.50* -.08 (-.17, .01) ns 

Personal Value .40 (.24, .56) 5.00*** -.03 (-.12, .06) ns 

*p <.05, **p <.01,  *** p <.001 

In general, the inclusion of daily appraisals resulted in a significant decrease in positive 

emotional variance that could be attributed to the appraisals. Both competence appraisal and 

value appraisal predicted positive emotions significantly. On days the students reported higher 

competence at the day’s lesson topic and higher value of the lesson topic, they experienced 

higher levels of positive emotions. Results showed that appraisals explained 15% of the 

within-student variance in positive emotions. Similarly, both competence and value appraisals 

significantly predicted negative emotions. Nevertheless, the amount of within-student variance 

explained by the predictors was only 3.5%. This result suggests that on days students’ 

appraised the lesson topic as important and within their confidence limit, they reported  lower 

levels of negative emotions. 

Hypothesis 1b concerned the associations between students’ personal competence and 

value beliefs and their daily emotional experiences (H-1b). To model this, we simply added 

fixed effects of both the student level variables, personal competence (PComp) and personal 

value (PValue) to the previously specified models : 

 yij = γoo + β1CompAppij+ β2 ValuAppij  + γ01PCompj +  γ02(PValue)j + uoj  + eij  

This allowed us to test the unique effects of trait-like variables controlling for students’  daily 

appraisals. Our hypothesis was only partially supported. While our prediction was supported 

in the positive emotions model, it was not supported in the negative emotions model. As 
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predicted, both personal competence and value beliefs significantly predicted positive 

emotions whereas they did not significantly predict negative emotions.  

Next, we tested cross-level within-construct interaction effects. We aimed to examine 

whether the associations between appraisals and daily emotions vary at different levels of 

personal competence and value beliefs. We assessed these effects by adding product terms 

(i.e., personal competence x competence appraisal, personal value x value appraisal) to the 

previously specified model. We hypothesized that day level relationships between appraisals 

and emotional states would vary as a function of the corresponding personal variables (H-2a & 

b). The results revealed that the personal value x value appraisal slope was significant for 

positive emotions (B= .15, t = 3.13, p <.05) and not for negative emotions. A closer 

examination of the slopes showed that, the higher one’s  personal value, the more positive was 

the slope between value appraisal and positive emotions. For instance, for students whose 

personal value score was 1 standard deviation below the mean, their daily value appraisal-

positive emotions slope was .12, indicating that each unit increase in daily value appraisal was 

associated with an increase of .12 points of positive emotions. Similarly, for students whose 

personal value score was 1 standard deviation above the mean, their daily value appraisal-

positive emotions slope was .34, indicating that each unit increase in daily value appraisal was 

associated with an increase of .34 points of positive emotions (see Figure 4.2). This result 

shows that the within-person association between value appraisals and positive emotions was 

moderated by students’ trait-like value beliefs. The interaction between personal competence 

and competence appraisal was not significant in both models. Thus, our results lend only 

partial support to the within-construct cross level interaction hypotheses.  
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Figure 4.2.  Interaction between personal value  and value appraisal in predicting positive 

emotions 

Finally, we tested Hypotheses 3a and 3b, i.e. the predictions that competence and value 

appraisals respectively mediate the association between personal competence and value beliefs 

and emotional states. Because of the multi-level nature of our hypotheses, we adopted the 

multilevel mediation modeling strategy proposed by Krull and MacKinnon (2001). In this 

strategy, first, a mediator at a lower level (Mij) is regressed on an independent variable at a 

higher level (Pj) [ Mij = γoo  +  γa Pj   + Uoj     + eij ].  Then, the criterion variable is regressed on 

the mediator (Mij) at a lower level and the independent variable (Pj) at a higher level [yij = γoo  

+  γc’Pj   + βbMij+ Uoj     + eij .  ]. The product of γa  and  βb (γaβb )  produces the estimate of the 

mediated effect which assesses the extent to which the independent variable affects the 

mediator and the mediator in turn affects the outcome variable of interest. The multilevel 

mediated effects (γaβb) were tested using Sobel test
6
.  Mediated effects along with Sobel tests 

and corresponding p values are presented in Table 4.3. 

 

 

 

                                                 
6
 Z-value = a*b/√(b2*sa

2 + a2*sb
2) 
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Table 4.3. Multilevel Estimates of γa, βb, and Mediated Effects for Emotional States 

(competence appraisal and value appraisal as mediators). 

Dependent variables  γa          βb Mediated effect Sobel test 

 

Competence Appraisal 

    

Positive Emotions  .20     .42      .08 5.64† 

Negative Emotions  

 

 .20     -.10    - .02 -4.00† 

Value Appraisal     

Positive Emotions .23            .28       .06  4.44† 

Negative Emotions  

 

.23    -.13     - .03 -4.31† 

†P< 0.0001   

 The major assumption that guided the test of the mediated effect was that individuals 

might be predisposed to evaluate situations in trait-congruent fashion such that person level 

factors affect daily emotions through corresponding daily appraisals. Thus, we hypothesized 

that the effect of a level 2 variable (e.g., personal competence in math) on a level 1 outcome 

(e.g., negative emotions) is mediated by daily competence appraisals. Results confirmed this 

assumption. That is, the effects of personal competence on both positive and negative 

emotions were partially mediated by competence appraisals (see Table 4.3). Similarly, results 

showed that the effects of personal value on both positive and negative emotions were 

partially mediated by the corresponding value appraisals (see Table 4.3). Results suggest that, 

as expected, appraisals transmit the effects of personal competence and value beliefs on 

emotional states. 
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DISCUSSION 

 The goal of the present study was to examine the role of relatively stable competence 

and value beliefs and situationally specific appraisals on students’ daily emotional experiences 

in the context of the classroom. We proposed that students’ daily appraisals of competence 

and value in math lessons, their domain specific beliefs as well as the interaction (transaction) 

between the appraisals and the beliefs would predict the students’ daily emotional experiences 

in the classroom. To test the hypotheses about the transaction, we examined two different 

models. The first one examined whether the day level associations between appraisals and 

emotions depended on students’ relatively stable domain level beliefs. The second tested 

whether domain level beliefs predisposed students to appraise lessons in a trait-congruent 

fashion. By using a daily diary design and analyzing our data by means of multilevel 

modeling, we were able to demonstrate that both student level and lesson level predictors of 

daily emotions operated independently as well as jointly in predicting daily emotions. 

First, consistent with our predictions, the results showed that appraisals of competence 

and value were significantly related to both positive and negative emotions. That is, 

participants reported higher levels of positive emotions and lower levels of negative emotions 

on days they felt more competent and on days they found the lesson more interesting and 

important. Previous studies on the effects of task appraisal on emotional states have 

particularly shown that both competence and value appraisal are positively associated with 

positive emotions and negatively with negative emotions (e.g., Boekaerts, 2007). Appraisal 

theories of emotion (e.g., Lazarus, 1991) suggest that competence appraisals (e.g., self-

efficacy) imply a sense of control over an event that is associated with positive experiences 

(see Bandura, 1997). In the current study, competence appraisals seem to reflect information 

about the existing person-situation interaction. It might show whether a student in a particular 

encounter is equipped with the necessary resources to handle the challenge of the learning 

context. Value appraisals seem to function in a similar way. Value appraisals imply the 

importance as well as the interestingness of a particular lesson to the student. Appraisal 

theories of emotion (e.g., Lazarus, 1991) posit the perceived importance of an encounter as a 

primary appraisal, without which emotional experience is impossible. Several studies have  
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indeed shown that importance appraisals are associated with positive emotional experiences. 

For instance, Frijda, Kuipers and  ter Schure (1989) found that appraisals of an event’s 

interestingness and importance correlated positively with positive emotions and negatively 

with negative emotions.  Theories of intrinsic motivation also hold that individuals who 

intrinsically value an activity experience more enjoyment during task performance than 

individuals who do not (Ryan & Deci, 2000; Krapp, 2002). The results of the current study 

generally support the contention that contextual appraisals are of primary significance in 

eliciting emotions within that particular context (e.g., Boekaerts, 1996a; Lazarus, 1991).  

Second, we found both personal competence and value beliefs to predict positive 

emotions but not negative emotions. Studies that employed an interindividual approach to the 

relationship between competence and value beliefs and emotions (e.g., anxiety, boredom, 

enjoyment) have shown these beliefs and emotions to be moderately associated (e.g., Meece et 

al., 1990; Goetz et al., 2006). These studies measured emotions and predictors at domain 

specific levels. Other studies assessed predictors as trait-like variables and emotions as state-

like variables. For instance, Turner and Schallert (2001) assessed expectancy-value related 

beliefs as individual difference variables and emotions (i.e., shame) as on-the-moment 

reactions to test feedback.  These authors showed that college students’ self-efficacy, but not 

their ratings of value attached to a psychopharmacology course predicted their shame reaction. 

Our results are generally consistent with previous findings. Our findings on positive emotions 

support the view that trait-like variables may suffice to elicit emotions without the need for 

elaborate processing of environmental cues (Pekrun, 2006).  Nevertheless, one should note 

that, in the current study, appraisals were controlled for and were significant in both positive 

and negative emotion models. In sum, lesson specific competence and value judgments appear 

to be more important than relatively distal judgments in predicting daily emotional 

experiences (cf Lazarus, 1991). Yet it is possible that students who generally like math and 

who perceive themselves to be competent at math may require a lower level of daily appraisals 

to experience positive emotions in response to daily math lesson. Similarly, stable competence 

and value beliefs may also evoke corresponding daily appraisals through which their effect on 

daily emotions can be ascertained.  
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Third, moderation analyses examined the extent to which within-students associations 

between appraisals and emotions were moderated by students’ relatively stable domain 

specific beliefs. Most person-situation interaction models (e.g., Magnusson, 1990) suggest that 

a person’s appraisal of the here-and-now depends on cognitively matched dispositional 

variables. Our results indicated that personal value-by-value appraisal significantly predicted 

positive emotions. That is, the effect of value appraisal on positive emotions was moderated 

by students’ value of math: students with higher scores on personal value showed greater 

increase in daily positive emotions. This finding implies a heightened sensitivity to the 

learning context (Boekaerts, 2001). On the other hand, students with low personal value scores 

showed a lesser increase in daily positive emotions, implying lowered learning context 

sensitivity. The other three construct-matched interactions that were tested did not reach 

significance. 

Finally, the mediation analyses showed that the effects of personal competence and 

personal value on both positive and negative emotional states were partially mediated by their 

corresponding appraisals. These findings were in line with our hypotheses and suggest that 

competence-value beliefs defined at the domain level are activated at the situation level and 

that these activated beliefs determine students’ emotions. Boekaerts (1996a, 2001) firmly 

argued that motivational beliefs defined at a higher-level do not predict emotional states at the 

lowest level. She further argued that appraisal in situ mediate the associations between trait-

like beliefs and emotional states. The current data partially support such claims and is 

consistent with Seeger and Boekaerts’ (1993) results that found self-concept of math ability to 

exert an influence on competence appraisals at a math task, which in turn influenced students’ 

emotional states. Our results are consistent with transactional models that emphasize the 

mediational role of cognitive appraisals in the evocation of emotions (Boekaerts, 1996a; 

Speilberger, & Vagg, 1995; Zeidner, 1998). Our results also support most socio-cognitive 

personality theorists’ (e.g., Fleeson & Liecht, 2006; Mischel, 2004) argument that state-like 

psychological variables reflect the existence of trait-like variables. In general, our results lend 

support to the transactional model, particularly by showing the mediational role of appraisals 

in the elicitation of emotions. Our findings also lend empirical support to Pekrun’s (2006) 
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control-value theory that posits expectancy and value appraisals as important antecedents of 

emotional experiences in academic settings.    

Although most of our hypotheses were supported, several limitations should be taken 

into account when interpreting the results. First, since both trait-like and state-like constructs 

were self-reported, one might wonder whether the relations between appraisals and the 

personal variables were inflated. Although this concern is legitimate, our analytic approach 

has sought to eliminate such effects through centering. In addition, the trait-like variables were 

measured at a separate time point in the diary phase. A second limitation concerns the diary 

method itself. Although relatively less unobtrusive and more ecologically compelling than 

experimental research, the diary method cannot establish causality. Third, for the purpose of 

parsimony, the current paper examined how appraisals predicted emotions. Nevertheless, most 

appraisal theories of emotion argue that appraisals and emotions are reciprocally related. To 

discern such reciprocal dynamics, obviously longitudinal studies are needed.  

Notwithstanding these limitations, the current findings bear important implications for 

further theory and research. First, our study provides a new and important insight into a 

transactional model of emotions in education. Through daily diary methodology and 

multilevel modeling approach, we were able to combine nomothetic and ideographic 

approaches to the understanding of emotional experiences in the classroom.  Second, our 

results tend to confirm Boekaerts’ (2001) assumption that motivational beliefs, which are 

assumed to predict behavior in the classroom context, should be conceptualized at various 

levels of analysis. Such conceptualization will help future research and theory to more 

adequately predict emotions in the classroom. Finally, our result support the utility of a 

transactional model that takes both the cognitive appraisal and person variables into account in 

understanding antecedents of students emotions in the classroom context.   Our study suggests 

that the focus at personal level constructs may be important but nonetheless should be 

complemented by measures specific to ‘learning episodes’ in the classroom (see Boekaerts, 

2001). In conclusion, a better understanding of students’ emotions in the classroom hinges on 

the dynamic interplay between the student and situation. Only the future will tell when such 

truly dynamic models become apparent.  
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Chapter 5 

 

Expectancy-Value Beliefs and Emotions:  A Cross-Lagged 

Longitudinal Analysis7
 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 
7
 This chapter is based on Ahmed, W., Minnaert, A., van der Werf, G., & Kuyper, H.  (2010). Expectancy-value 

beliefs and emotions:  A cross-lagged longitudinal analysis. Manuscript submitted for publication. 
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Abstract 

 The present study examined the reciprocal relationships between expectancy-value 

beliefs (competence beliefs, intrinsic value, attainment value and utility value) and four 

academic emotions (anxiety, boredom, enjoyment and pride) in mathematics, based on the 

reciprocal causation assumptions of Pekrun’s (2006) control-value theory of achievement 

emotions. A sample of 497 grade 7 students (51% girls) completed self-report measures 

assessing expectancy-value beliefs and emotions three times in a school year. Structural 

equation modeling was used to test fifteen cross-lagged panel models of reciprocal effects 

between the beliefs and the emotions. Among these, five models exhibited consistent 

reciprocal effects (i.e. competence beliefs-anxiety, intrinsic value-boredom, attainment value-

pride, utility value-anxiety and utility value-pride). In nine of the models tested, prior 

emotions predicted subsequent beliefs but not vice versa (e.g., prior enjoyment predicted 

subsequent expectancy and value beliefs). In one of the models, intrinsic value predicted 

subsequent anxiety but not vice versa. Implications of these findings for theory and practice 

are discussed.  
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Why do some students enjoy math while others dread having to do it? In line with 

cognitive appraisal theories of emotion in social psychology (e.g., Frijda, 1986; Lazarus, 1991; 

2001; Roseman, 2001; Scherer, 2001; Lewis, 2008), emerging theoretical models of emotions 

in education suggest that students’ emotions arise from self and task related appraisals. In 

particular, students’ appraisals of their ability in dealing with academic activities and 

outcomes (e.g., Can I do math?) and their appraisals of the value of these activities and 

outcomes (e.g., Why should I do math?) have been given much attention in such models (see 

Boekaerts, 1993; 2007; Pekrun, 2000; 2006; Turner & Waugh, 2007). One important issue that 

hinges on the role of cognitive appraisals in shaping an individual’s emotions, however, is that 

of ‘the chicken or the egg’ causality dilemma observed in most of the social sciences. Most 

appraisal theories of emotion posit appraisals as causes of emotions; nevertheless, research on 

the cognitive functions of emotions suggests that the appraisal-emotion relationships could be 

bidirectional (Lewis, 2001). More specifically, research on the cognitive consequences of 

emotions shows that emotions influence a number of cognitive processes, including 

perception, memory and evaluative judgments (see Eich & Forgas, 2003; Isen, 2004), all of 

which have important implications for cognitive appraisals. On the basis of such evidence, 

several psychologists (e.g., Frijda, 1993; Lewis; 2005; Parkinson, 1997) argue that appraisals 

are as much the cause of emotions as they are the consequences, implying a reciprocal 

relationship.  Similarly, the emerging models of emotions in education (e.g., Pekrun, 2000; 

2006; Turner & Waugh, 2007) emphasize the reciprocal dynamics between appraisals and 

emotions. In particular, Pekrun’s (2006) control-value theory of achievement emotions 

proposes that control (expectancy) related  appraisals (e.g., competence beliefs, attributions) 

and value related appraisals (e.g., intrinsic value, achievement goals),  and emotions are 

reciprocally related. Indeed, a handful of studies have documented substantial concurrent 

relations between expectancy-value related appraisals and emotions (e.g., Boekaerts, 2007; 

Pekrun, 2000;2006; Goetz, Pekrun, Hall & Haag, 2006; Frenzel, Pekrun, & Goetz, 2006; 

Turner & Schallert, 2001). However, the temporal relations between the expectancy-value 

appraisals and emotions, particularly that of reciprocal relations remains unclear. Knowledge 

of the reciprocal relations between appraisals and emotions is very important for both theory 

and practice. An understanding of the causal directions of appraisals and emotions helps in 
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refining existing theories as well as in designing interventions. The purpose of the current 

study was to examine the reciprocal associations between expectancy-value beliefs and four 

academic emotions (anxiety, boredom, enjoyment and pride) in the context of school 

mathematics. In the next sections, we will review relevant literature on the associations 

between the two groups of variables.  

 

The ‘Effect’ of Expectancy-Value Beliefs on Emotions 

As noted above, contemporary research and theory on the antecedents of emotions in 

academic settings have generally emphasized the role of expectancy and value related beliefs. 

Indeed, most of the studies that examined expectancy-value beliefs as determinants of 

emotions in academic settings have concentrated on the role of competence beliefs and 

subjective task values. One may wonder why competence and value beliefs should determine 

emotional experiences. Bandura (1997) argues that self-competence beliefs influence 

emotional experiences because they create bias in the construal of events as benign or harmful. 

Competence beliefs also imply a sense of control over events or situations (Bandura, 1997; 

Pekrun, 2006). Thus, people with a higher sense of self-competence may tend to see their 

environment as benign whereas those with a lower self-competence may evaluate the same 

environment as a threat. Such cognitive appraisals may in turn lead to the experience of 

emotions (see Lazarus, 1991). Whereas competence beliefs imply the potential for control 

over the environment, value beliefs imply cognitive evaluation of the significance of a 

situation for the individual. Whether the situation is appraised as having an intrinsic or 

instrumental significance, therefore, plays an important role in emotion elicitation. Indeed, 

appraisal theories (e.g., Frijda, 1986; Lazarus, 2001) generally highlight the cognitive 

evaluation of the subjective significance of an encounter as a primary appraisal dimension for 

emotion to occur. In the context of education, such judgments have been studied as value 

appraisals (see Pekrun, 2006). At least three types of value appraisal have been identified in 

the literature: attainment value, intrinsic value and utility value (Wigfield & Eccles, 2000). 

Attainment value refers to the importance students attach to tasks as it relates to the 

conception of their present or future identity. This value component reflects a student’s 

evaluation of tasks in terms of his or her self-image (Wigfield & Eccles, 2000). Intrinsic value 
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is an individual’s evaluation of the attractiveness of the task (Pekrun, 2006; Wigfield & 

Eccles, 2000). It is similar to interest (e.g., Krapp, 2002) or intrinsic motivation (Ryan & Deci, 

2000). Finally, utility value refers to an individual’s judgment of the usefulness of a task 

(Pekrun, 2006; Wigfield & Eccles, 2000). This value component is similar to instrumental 

goals (Husman & Lens, 1999).  

Several cross sectional studies have provided insight into the relationship between 

students’ competence and value related beliefs and their emotional experiences. Drawing upon 

a general expectancy-value framework, Turner and Schallert (2001) assessed several 

expectancy-valued related variables (e.g., self-efficacy, intrinsic goal orientation, task value) 

among 84 undergraduates and examined whether these variables predicted shame reactions 

following midterm exam feedback on a supposedly difficult course. Among others, these 

researchers found that self-efficacy, but not task value, was negatively associated with shame 

reactions at test feedback even when the feedback was not indicative of an objective failure.  

 A recent study by Frenzel, Pekrun, and Goetz (2007) found that students’ competence 

beliefs in mathematics were positively related to enjoyment and pride but were negatively 

related to anxiety, hopelessness and shame. Similarly, intrinsic value of mathematics was 

positively related to enjoyment and pride but was negatively related to anxiety and 

hopelessness. Extrinsic value, a construct akin to utility value in the current study, was 

positively related to anxiety, hopelessness, pride and shame, but was not significantly related 

to enjoyment. Goetz, Pekrun, Hall and Haag, (2006) reported similar findings in the domain of 

Latin. In the Goetz et al. study, self-concept in Latin and intrinsic and extrinsic values in the 

subject were positively related to enjoyment and pride but were negatively related to anxiety, 

anger and boredom. Although these studies demonstrate the cross-sectional associations 

between expectancy-value beliefs and emotions, they do not show the causal connections 

between the variables.  

 

 

 

 

 



            Chapter 5                                                                             

   

82 

 

The ‘Effect’ of Emotions on Expectancy-Value Beliefs 

As noted above, some appraisal theories of emotions (e.g., Lewis, 2005) as well as 

models of emotions in education (e.g., Pekrun, 2006) argue that appraisals and emotions are 

linked reciprocally. Previous research that treated emotions as consequences of appraisals, as 

we have seen in the preceding section, showed that appraisals indeed are associated with 

emotions in academic contexts. Nevertheless, the causal effects of emotions on appraisals have 

rarely been the focus of empirical work. Yet support for the presumed effect of emotions on 

expectancy and value related appraisals can be gleaned from the literature on the influences of 

emotions on the content of cognition (see Forgas, 2001). This line of research has shown that 

emotions influence evaluative judgments. In particular, emotions have been shown to 

influence attribution for success or failure (Forgas, Bower & Moylan, 1990).  Affective states 

have been shown to influence self-related cognitions such as self-evaluation, expectancies of 

self-relevant outcome and value (Forgas, 2000).  Sedikides (1992) reviewed the effects of 

experimentally induced happy and sad mood states on self- related cognitions (e.g., goals, 

expectancies, values) and concluded that people in a happy mood , relative to those in a sad 

mood, made more favorable self-evaluative judgments, showed  increased recall of positive 

self-relevant information and reported higher positive expectancy for self-relevant outcomes. 

An important implication of this finding is that affect has important consequences for self-

conception.  Nevertheless, only very few studies have directly examined how affective 

experiences influence expectancy–value beliefs in the context of motivation.  In one of such 

studies Erez and Isen (2002), based on theoretical assumptions derived from expectancy-value 

model of motivation in workplace (Vroom, 1964), examined whether positive affect induction 

influenced participants’ expectation of performance on a moderately difficult task. They found 

that participants in happy mood expected to perform better than those in the neutral mood 

Drawing on self-determination theory (Deci & Ryan, 1985), Isen and Reeve (2005) tested the 

assumption that positive affective experience is associated with choice behavior and increased 

intrinsic motivation, a construct akin to intrinsic value. In a sample of college students, 

induced positive affect was found to be associated with increased intrinsic behavioral display 

and increased enjoyment. Other studies have shown the effect of affective experiences on 

subjects’ attributions for achievement (Forgas, et al., 1990) and on subjects’ confidence in 
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attaining the grades they were seeking (Carver & Scheier, 1994). Overall, the results suggest 

that affective reactions provide information about value, personal efficacy and importance of 

situations (Clore & Storbeck, 2006).  A general conclusion from the studies on the effects of 

moods on expectancy related variables is that whereas sad moods are associated with 

pessimism, happy moods are associated with optimism. The findings tend to corroborate the 

mood-congruency hypothesis in that people in positive emotional states tend to give positive 

self-evaluative judgments whereas those in negative emotional states generally give lower 

self-evaluative judgments (see Clore, Schwarz & Conway, 1994).  According to Higgins 

(2006), one prominent source of value is hedonic experience (pleasure or pain). People come 

to value a task based on history of the affective experiences with the task. In context of 

education, Expectancy-value model of motivation also posits that affective reactions in the 

academic context are apt to influence task value perceptions (Eccles & Wigfield, 2000). Thus 

both empirical and theoretical literatures tend to show that emotions could influence 

expectancy and value related appraisals.  

Yet, with regard to the existing empirical evidence three important issues are of 

concern.  One important concern is that in spite of their usefulness for empirical pursuit, the 

laboratory experiments in social psychology cannot be applied directly to the practices within 

educational settings. As is true of most experimental research, these findings are difficult to 

generalize beyond laboratory settings- implying their ecological limitations. Another 

important concern is that most of the research on the influence of affect on content of 

cognition focused on happy versus sad moods, which could be easily manipulated in 

laboratory contexts. Effects of discrete emotions such as anxiety, boredom and pride have 

rarely been the focus of most research. A final concern is that laboratory studies focus on the 

here-and-now and therefore cannot tell us whether the effects are consistent overtime. 

 

The Present Study 

Regardless of the mounting evidence on the cross-sectional associations between  

expectancy-value appraisals and academic emotions, the nature of the relations – specifically, 

the temporal order – remains unclear. Based on control-value theory of achievement emotions 

(Pekrun, 2006) and existing empirical evidence (e.g., Frenzel et al., 2007; Goetz et al., 2006 
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Meece,Wigfield & Eccles, 1990), we expected competence beliefs to be associated positively 

with enjoyment and pride and negatively with anxiety and boredom. Similarly, we expected 

intrinsic and attainment values to be associated positively with enjoyment and pride and 

negatively with anxiety and boredom. We expected utility value to be associated positively 

with anxiety, enjoyment, and pride but negatively with boredom (e.g., Frenzel et al., 2007; 

Meece et al., 1990; Pekrun, 2000; Zeidner, 1998). The conceptual model underlying the 

present investigation is presented in Figure 1. This figure includes four types of lines that 

represent four types of effects. Thick dotted lines represent control effects, thin dotted curved 

lines represent synchronous disturbance correlations, solid/thin lines represent stability effects, 

and solid/thick lines represent cross-lagged effects. Consistent with the reciprocal-relations 

model of control-value theory, we expected that expectancy-value beliefs and levels of 

emotions would predict each other over time. More specifically, we examined the following 

research questions: 

1. Do prior competence beliefs predict subsequent anxiety and boredom negatively 

and subsequent pride and enjoyment positively, and vice versa? 

2. Does prior intrinsic value predict subsequent anxiety and boredom negatively and 

subsequent pride and enjoyment positively, and vice versa? 

3. Does prior attainment value predict subsequent anxiety and boredom negatively 

and subsequent pride and enjoyment positively, and vice versa? 

4. Does prior utility value predict subsequent boredom negatively and subsequent 

anxiety, pride and enjoyment positively, and vice versa? 

 

 

 

 

 

 

 

 

Figure 5.1 Conceptual model of the structural equation modeling analyses used to examine the 

reciprocal-relations. EV=Expectancy–value beliefs, EMO= Emotions, Prior= prior achievement. 
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METHOD 
 

                Participants and Procedure 

The participants were 497 seventh grade students in two secondary schools located in 

two suburban communities in the Netherlands. Fifty-one percent of the participants were girls. 

Informed written consent was obtained from parents or guardians; no parent or guardian 

declined. Participants were informed of their freedom to discontinue participation at any time 

and of the confidentiality of the study. The participants provided data at three occasions: at the 

beginning (T1), in the middle (T2) and at the end (T3) of the 2007/2008 school year. 

 

Measures 

Expectancy-value measures 

Measures of the expectancy-value beliefs included the students’ competence beliefs and their   

subjective value beliefs in math. The measures were adapted from Wigfield and Eccles (2000). 

Both measures were rated on a 5-point Likert type scale, ranging from 1 to 5. 

   Competence beliefs. The competence beliefs measure (4 items) assessed  among others 

how good the participants thought they were at math was, how well they expected to do in the 

future in math, and how good they thought they would be at learning something new in math. 

An example item is “How good at math are you?” (1= not at all good, 5= very good). The 

Cronbach’s alpha reliabilities across the three waves were .84/.88/.88. 

Value beliefs. The value beliefs measure (6 items) asked the participants how interesting 

math was, how important they thought being good at math, and how useful they thought math 

was. Wigfield and Eccles (2000) propose three components of value comprising intrinsic 

value (interestingness of a task), attainment value (importance of doing well in a task for 

confirming ones self-schema) and utility value (usefulness of a task for an individual’s future 

goals). A component factor analysis supported a three-factor solution explaining about 75% of 

the variance. The factors were intrinsic value (2 items) (e.g., How much do you like doing 

math?”(1= not at all, 5= very much), attainment value (2 items) (e.g., “How important is being 

good in math for you? (1 = not at all important, 5 = very important)) and utility value (2 
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items) (e.g., “How useful is learning math for you? (1 = not at all useful, 5 = very useful)).  

The Cronbach’s alpha reliabilities across the three waves  were 0.83/.87/.84, .69/.74/.71 and 

0.71/.76/.75 for intrinsic value, attainment value and utility value respectively in the present 

sample. 

 Academic emotions measure. Four academic emotions (anxiety, boredom, enjoyment and 

pride) experienced in mathematics were assessed using an adapted version of Academic 

Emotions Questionnaire –Mathematics (Pekrun et al., 2005). Students responded to 30 items 

assessing their level of anxiety, boredom, enjoyment and pride while learning math, studying 

math and while being seated in a math test. The scales were enjoyment of math (7 items; e.g., 

“I enjoy studying math”), pride (9 items; e.g., “I’m proud of my performance in math”), 

anxiety (8 items; e.g., “I get tense when studying math”), and boredom (6 items; e.g., “I get 

bored of studying math”). Participants responded on a 1 (not at all) to 5 (very much) scale, and 

the scores were averaged to form the emotion indexes (enjoyment: α = .83, .86, .85; pride: α = 

.87, .85, .86; boredom: α = .84, .88, .87; and anxiety: α = .80, .84, .84). 

 Prior achievement.  Students’ scores on a national test at the elementary school (grade 6 

USA) were taken as indicator of students’ prior performance. Their scores on this test ranged 

from 513 to 550 (M=538, SD =6.6). The possible range is between 501 and 550. 

 

Analytic Strategy 

To examine the reciprocal relationships between expectancy-value variables and 

emotions, we used structural equation modeling. The proposed model was tested using 

LISREL 8.80 for Windows (Jöreskog & Sörbom, 2006) using maximum likelihood estimation. 

To assess model fit we used a rigorous research based recommendation of Hu and Bentler 

(1999). Hence, a combination of the standardized root mean square residual (SRMR, .08 or 

less) and the comparative fit index (CFI, .95 or greater) and goodness of fit index (GFI, .90 or 

greater) were used to assess the fit of all the models tested. To determine statistical 

significance of the parameters the ratios of the absolute values of the parameters to their 

standard errors were inspected. In testing the models, the procedures we followed are all the 

same and are based on recommendations of Finkle (1995), and Anderson and Williams 

(1992). It should also be noted that this is an a priori model and no model modification attempt 
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has been made and therefore the degrees of freedom for all models is the same (12). We tested 

each of the models by allowing autoregressive effects between adjacent times. We also 

allowed the disturbances between concurrent measures to correlate (see Anderson & Williams, 

1992). Because prior research on anxiety and motivational beliefs (competence beliefs, values 

and goal orientations) suggests that these beliefs come about as a result of previous 

performance or mastery experience, we controlled for the students’ prior performance such 

that it would predict the Time1 measurements. Given our participants’ early adolescence stage 

and their being on a critical transition year, controlling for such previous performance would 

provide important information about their adaptability to their secondary school environment. 

 

RESULTS 

To examine the reciprocal effects of expectancy-value beliefs and emotions, we used 

cross-lagged regression analyses based on a structural equation modelling framework (see 

Finkel, 2009). In total 15 models
8
 were tested. For reasons of clarity, we present the results 

using the beliefs as labels for the models. In general, all the models tested fitted the data 

reasonably well suggesting that the proposed cross-lagged models replicate the data. The 

results are presented in Figures 5.2-5.9. As mentioned above, four types effects were 

estimated. For the sake of clarity, the effects of prior achievement on Time 1 endogenous 

variables and the correlations between concurrent disturbances are not depicted in the 

structural diagrams. Prior achievement predicted Time 1 competence beliefs, Time 1 utility 

value and Time 1 pride significantly. Forty-two out of 48 possible disturbance correlations 

were significant with values in the range of |.04  β  .08|.  The stability coefficients, 

reflecting the autoregressions of each variable were all significant and varied slightly around 

.46. 

 

 

 

                                                 
8
 Among six possible correlations between attainment value and anxiety across the measurement moments, only 

one was significant. Hence, no further analysis was conducted. 
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Table 5.1 Means and Standard Deviations for Expectancy-value Beliefs and Emotions for the 

Three Measurement Occasions 

 Time 1 Time 2 Time 3 

 M   (SD) M  (SD) M  (SD) 

Competence beliefs 3.43 (.60) 3.32 (.70) 3.16 (.77) 

Intrinsic value 3.24 (.78) 2.93 (.84) 2.70 (.85) 

Attainment value 3.91 (.72) 3.70 (.77) 3.52 (.84) 

Utility value 3.54 (.66) 3,44 (.72) 3.24 (.79) 

Anxiety 2.00 (.55) 2.03 (.57) 2.06 (.64) 

Boredom 2.19 ( .78) 2.46 (.92) 2.64  (.96) 

Enjoyment 2.36 (.76) 2.12 (.72) 1.98 (.74) 

Pride 2.92 ( .74) 2.74  (.80) 2.63 (.79) 

 

Competence Beliefs and Emotions Models 

The four competence beliefs and the emotions models fitted the data reasonably well 

[SRMR = (.03 - .05); CFI= (.94 - .99); GFI = (.95 -.97)]. Nevertheless, not all cross-lagged 

path coefficients were significant. The standardized path coefficients are presented in Figures 

5.2 and 5.3.  In the anxiety model, the results showed that competence beliefs predicted 

subsequent anxiety, and prior anxiety predicted subsequent competence beliefs. This clear 

pattern however was not evident in the other models. In fact, in the pride model none of the 

cross-lagged coefficients was significant. Whereas boredom and enjoyment had significant 

effects on subsequent competence beliefs, the reciprocal effect of competence beliefs on the 

emotions were not significant. Hence, a clear pattern of reciprocal associations between 

competence beliefs and emotions is observed only in anxiety model. 
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Figure 5.2. Competence and anxiety / boredom; all βs ≥ .05 are significant at least at P < .05 

 

 

 

 

 

 

 

 

  

Figure 5.3. Competence and enjoyment / pride; all βs ≥ .05 are significant at least at P < .05.
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Intrinsic Value and Emotions Models 

The four intrinsic value models also fitted the data reasonably well [SRMR = (.02 - 

.05); CFI= (.96 - .99); GFI = (.96 -.99)].  Figures 5.4 and 5.5 present the standardized path 

coefficients. Inspection of the cross-lagged path coefficients revealed that intrinsic value had a 

significant longitudinal effect on anxiety such that higher levels of intrinsic value were 

associated with lower level of subsequent anxiety. However, the reciprocal effect of anxiety 

on intrinsic value was not significant. Yet enjoyment and pride had statistically significant 

lagged effects on subsequent intrinsic value. Higher levels of enjoyment and pride were 

associated with higher levels of intrinsic value. Students who reported higher levels of 

enjoyment and pride in the previous trimester also reported higher levels of intrinsic value in 

the subsequent trimester. Finally, intrinsic value and boredom showed a clear reciprocal 

association. Students who reported higher levels of intrinsic value the previous trimester 

reported lower levels of boredom the subsequent trimester and vice versa. 
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Figure 5.4. Intrinsic value and anxiety / boredom; all βs ≥ .05 are significant at least at P < .05 

 

 

 

 

 

 

 

 

 

Figure 5.5. Intrinsic value and enjoyment / pride; all βs ≥ .05 are significant at least at P < .05 
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Attainment Value and Emotions Models 

The three models that tested the cross-lagged associations between attainment value and the three emotions fitted the data very 

well [SRMR = (.03 - .07); CFI= (.95 - .98); GFI = (.95 -.98)]. The standardized path coefficients are presented in Figures 5.6 and 5.7. 

The pattern of relations is similar to the ones found in the intrinsic value models. Previous attainment value had a statistically 

significant effect on subsequent pride and previous pride had a significant effect on subsequent attainment value. The other patterns 

were not consistent. Whereas boredom and enjoyment had significant effects on subsequent attainment value, the effects of attainment 

value on the subsequent emotions were not evident.  

 

 

 

 

 

 

 

 

 

Figure 5.6. Attainment value and boredom; all βs ≥ .05 are significant at least at P < .05 
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Figure 5.7. Attainment value and enjoyment / pride; all βs ≥ .05 are significant at least at P < .05 

 

Utility Value and Emotions Models 

Finally, the four utility value models fitted the data very well [SRMR = (.04 - .06); CFI= (.95 - .98); GFI = (.95 -.98)]. Figures 

5.8 and 5.9 present the standardized path coefficients. Utility value had statistically significant effect on subsequent anxiety and vice 

versa. That is, prior utility value predicted subsequent anxiety and prior anxiety predicted later utility value. A similar effect was 

observed for utility value-pride associations. These two reciprocal effects however did not hold in the other models. While both 

boredom and enjoyment had a statistically significant effect on subsequent utility value, utility value did not have a significant effect 

on the emotions. 
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Figure 5.8. Utility value and anxiety / boredom; all βs ≥ .05 are significant at least at P < .05 

 

 

 

 

 

 

 

 

 

Figure 5.9. Utility value and enjoyment / pride; all βs ≥.05 are significant at least at P < .05.
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DISCUSSION 

The main goal of the current study was to investigate the reciprocal relationships 

between expectancy-value beliefs and four academic emotions. On the basis of theory and 

previous research, we hypothesized that students’ expectancy-value beliefs (competence 

beliefs, intrinsic value, attainment value and utility value) would be reciprocally associated 

with their emotions (anxiety, boredom, enjoyment and pride). The three-wave cross-lagged 

longitudinal analyses revealed mixed findings. Although there were some significant 

reciprocal effects, several patterns were in either one or the other direction. In addition, a few 

did not show significant associations in either direction. In general, the analyses revealed 

distinct sets of findings. 

One set of findings was that in support of the general assumption that appraisals and 

emotions are reciprocally related (Pekrun, 2006), five models exhibited consistent reciprocal 

effects. First, prior competence beliefs predicted subsequent levels of anxiety negatively and 

vice versa. Contemporary appraisal theories of emotion suggest that higher self-evaluative 

judgments like self-competence promote a sense of agency that biases appraisals of an 

encounter as benign, which in turn are associated with higher levels of positive and lower 

levels of negative emotions (Lazarus, 2001). On the other hand, theories of affect-cognition 

relations hypothesize that higher levels of negative emotions in context foster lower self-

evaluative judgments. In line with these propositions, Bandura (1997) suggested that anxiety 

may result from lower self-efficacy appraisal, but higher levels of anxiety might also lead to 

lower self-efficacy judgments. The current finding is consistent with such assumptions and 

shows a dynamic association between competence judgments and anxiety. The significant 

effect of prior competence beliefs on subsequent anxiety found in the current study gives 

credence to the generalized assumption that higher efficacy judgments lead to lowered anxiety 

and  corroborates several cross-sectional studies (e.g., Frenzel, et al., 2007; Goetz, et al., 2006;  

Smith & Ellsworth, 1985) and a longitudinal study (Meece et al., 1990) that tested such 

assumptions.  On the other hand, the significant effect of prior anxiety on competence beliefs 

tend to support models of affect-cognition links (e.g., Bower, 1992) that argue that negative 

emotions such as anxiety might bias self-evaluative judgments such that highly anxious people 

would evaluate their self-competence as low.  



Chapter 5  

 

96 

 

Second, intrinsic value was reciprocally associated with boredom such that an increase 

in intrinsic value was associated with a decrease in boredom and vice versa. Intrinsic value is 

usually contrasted with boredom. Lack of interest in activity or task has been mentioned as a 

primary feature of boredom (Silvia, 2006). Similarly, Pekrun’s control-value theory of 

achievement emotion posits that boredom is experienced when an academic activity is 

perceived as having no subjective value. In fact, as mentioned earlier, this theory posits that 

appraisal of value and emotions, including boredom are reciprocally related. The current 

finding lends support to such reciprocal assumption. Recently, Schunk, Pintrich and Meece 

(2008) suggested that repeated emotional experiences in the past could lead to a positive or 

negative value judgment of a task. The current finding supports such assumption in that 

students’ prior boredom experiences in mathematics predicted their subsequent intrinsic value 

judgment of the subject. 

Third, attainment value and pride showed a consistent reciprocal effect overtime. 

Attainment value refers to an individual’s perception of the importance of a task. It denotes the 

degree to which students evaluate the tasks as confirming or disconfirming their sense of 

themselves (Wigfield & Eccles, 2000). As noted by Eccles (2005), individuals seek activities 

that confirm their self-identity. According to a cognitive appraisal model of self-conscious 

emotions (Tracy & Robins, 2007), identity relevance (e.g., Is math related to who I want to 

become?) is an important appraisal for the emotion of pride to occur. Our findings show that 

students’ attainment value, which reflects evaluation of math as reflecting their identity, 

influenced the students’ pride experience, which also influenced their value judgment in turn.  

People with higher attainment value are the ones who do the activities they perceive as the 

reflection s of their identity. Success in such identity related tasks or activities may therefore 

be associated with the experience of pride, which in turn could possibly influence subsequent 

value judgment.   

Fourth, utility value and anxiety were reciprocally related such that an increase in one 

was also related to an increase in the other. Although this result appears surprising at first 

sight, a closer examination of the nature of the two constructs shows the plausibility of the 

finding. Utility value reflects students’ future plans. Students with higher utility value might 

tend to focus on performing in the subject to realize their goals. Such performance orientation 
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breads sense of uncertainty, which is a major feature of anxiety. Research on test anxiety has 

also shown the positive association between utility value and test-anxiety (see Zeidner, 1998). 

In appraisal theorists’ view, judgment of relevance is basic to emotional presence. For 

instance, Frijda suggests that appraisal of concern is the primary cause for an emotion to 

occur. He argues that concern is hierarchical in that there are immediate concerns and future 

goals (e.g., instrumental value). Both, according to Frijda, are of paramount significance for 

the instigation of emotions. We experience emotions about something we consider useful for 

our social group or ourselves.  

Fifth, consistent with our hypothesis, utility value and pride were positively 

reciprocally related. As mentioned above, utility value implies instrumentality of mathematics 

for reaching future goals. Positive emotions such as pride and enjoyment are experienced 

when progress toward goals are promising (Oatley & Johnson-Laird, 1987). By implication, 

students’ reported pride may reflect their self-evaluation of their own performance in 

mathematics which may indicate where they are in terms of their future goals. Indeed, Pekrun 

(2006) suggested that intense pride is likely to be experienced under conditions in which 

success is achieved in a task that is judged as having higher instrumental value for the student. 

Overall, the five reciprocal effects found in the current study lend support to reciprocal causal 

assumptions of control-value theory of achievement emotions (Pekrun, 2006). 

Another set of findings was that in nine of the models tested, prior emotions influenced 

subsequent appraisals but not vice versa. In particular, prior enjoyment and pride positively 

predicted subsequent value beliefs (intrinsic value, attainment value and utility value). In 

addition, enjoyment predicted subsequent competence beliefs. On the other hand, boredom 

negatively predicted subsequent competence beliefs, attainment value and utility value. Taken 

together, the results are generally consistent with a great deal of social psychological studies 

that have demonstrated the effect of positive and negative affect on a variety of cognitive 

processes including task and self-evaluative judgments (see Isen, 2004; Sedikikes, 1992, for 

reviews). For instance, several studies that examined the effect of emotions on self-evaluative 

judgments like self-efficacy expectations have found that negative moods led to lowered self-

evaluative judgments whereas the opposite happened for positive mood. One such study 
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manipulated sad and happy moods states among a sample of university students to evaluate the 

potency of an associative network model of affect-cognition relations. The study found that 

students in whom a happy mood was induced reported higher levels of self-efficacy in a wide 

variety of social skills than those in a neutral or sad mood condition (Kavanagh & Bower, 

1985). In a related study, Forgas, et al. (1990) found that happy subjects made more internal 

and stable attributions for real life exam performance than sad subjects did. Although internal 

attribution is not equivalent with competence perception, there is ample evidence that 

attributions to internal, stable and controllable causes tend to boost one’s confidence in 

subsequent task engagement (Weiner, 1985). In a recent experiment on the effect of positive 

affect on intrinsic motivation, Isen and Reeve (2005) found that subjects in whom pleasant 

affect was induced displayed more intrinsically motivated behavior and increased report of 

enjoyment of the experimental task.  Indeed, several cross-sectional studies have found 

associations between competence and value beliefs and emotions (e.g., Frenzel, et al., 2007; 

Goetz et al., 2006). Some appraisal theorists (e.g., Frijda & Zeelenberg, 2001) have argued 

that appraisal can be viewed as an outcome rather than as an antecedent. Although this seems 

radical, studies on the effects of emotions on self-evaluative judgments (as discussed thus far) 

suggest that this may be the case.  

Another important finding worth discussing is the relationship between intrinsic value 

and anxiety. Whereas intrinsic value predicted subsequent anxiety, prior anxiety did not have a 

significant effect on subsequent intrinsic value. Previous cross-sectional studies have 

consistently found significant negative associations between intrinsic value and anxiety (e.g., 

Frenzel et al., 2007; Goetz et al., 2006). The current finding adds to the assumed temporal 

order in these studies. The finding also lends support to the assumption that appraisals precede 

emotions. Given the findings discussed in the preceding paragraph, we caution that such an 

assumption should not be taken for granted. 

 Finally, in the model that involved the longitudinal associations between competence 

beliefs and pride, none of the cross-lagged path coefficients were significant. Scholars have 

noted that attributions of success to internal factors give rise to pride (Weiner, 1985; Lewis, 

2008). Given the argument that these types of causal ascriptions also enhance self-evaluation 

of competence and that pride experience enhances self-evaluative judgments of competence 
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(Bandura, 1997), one would expect reciprocal associations between competence beliefs and 

pride. The current finding, however, suggests that once prior levels of the variables are 

controlled, the lag effects are not significant. One possible explanation is that students’ 

competence perceptions as well as their pride experience tend to depend on self-evaluation of 

academic performance, which becomes more realistic through time. Hence, competence 

beliefs and pride may take parallel growth paths instead of one causing the other.  

This study has several strengths. First, the reciprocal model was evaluated using a 

prospective, longitudinal design involving three measurement occasions. The availability of 

three data collection points afforded the opportunity to test if the hypothesized reciprocal 

process was evident across more than one time period.  Second, the present study examined 

the longitudinal associations between three components of value and four emotions commonly 

studied in academic settings. Interestingly, the use of the three components revealed their 

differential associations with emotions. Third, the present study evaluated the cross-lagged 

relations controlling for concurrent disturbance correlations and autoregressive effects.  These 

conservative modelling approaches help to reduce the concern that associations among 

variables are simply an artefact of unmeasured third variables.  

In spite of these methodological strengths, the present study also has several 

limitations. First, the design of the research was correlational. As such, definitive causal 

conclusions are impossible. Yet the fact that the analyses controlled for temporal ordering of 

variables is an improvement over cross-sectional research designs. Moreover, one should note 

that true experiments on students’ emotions in the classroom are ethically and practically 

difficult if not impossible. Second, the present study considered a relatively short time span. 

Although this period covers an important critical transition period worth of investigation, a 

longer time span might help to paint a clearer picture of appraisals and emotions over time. On 

the contrary, given the transient and stable nature of both appraisals and emotions, one may 

argue that reciprocal relations between daily appraisals and daily emotions may also be more 

informative. Only future research, probably through experience sampling methodology could 

test such reciprocal effects. Third, the study used only self-reports for both appraisals and 

emotions. Future research should use additional measurements such as nonverbal expressions 
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and physiological reactivity presumably on a limited number of students for a shorter time 

interval. The use of such multiple methods helps to rule out common method variance. In the 

current study, however, the cross-lagged effects are unlikely to account for such bias because 

the tests controlled for autoregressive (stability) effects as well as correlated disturbances. 

Finally, future research is needed to test the reciprocal relationships on students younger and 

older than those in the current sample.  

These limitations notwithstanding, the findings of the current study have important 

implications for theory and practice. The reciprocal effects found in the current study point to 

the possibility that enhancing students’ competence and value beliefs is beneficial for 

cultivating adaptive emotions and vice versa.  Although much remains to be investigated, 

thecurrent findings on the primacy of some emotions on some appraisals also suggest that for 

those kinds of appraisals, enhancing students’ emotions through instructional practices may 

improve students’ competence and value beliefs. The findings also inform emerging 

theoretical models of emotions in education by highlighting the fact that the reciprocal effects 

may only hold for some appraisal-emotion linkage and that focusing on the whole rather than 

the parts of the linkages may blur the true picture of the relations between appraisals and 

emotions.  

In conclusion, this study demonstrates the utility of integrating affect-cognition 

approaches with appraisal theories of emotions in education to better understand the reciprocal 

dynamics between appraisals and emotions in school settings. The study shows that although 

the hypothesis that appraisals and emotions are reciprocally associated has some grain of truth, 

the dominant view that appraisals are causes of emotions needs careful scrutiny.  
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Chapter 6 

 

Emotions, Self-Regulated Learning and Achievement: A 

Growth Curve Analysis9
 

 

 

 

 

 

 

 

 

 

 

                                                 
9
 This chapter is based on  Ahmed, W., van der Werf, G., Minnaert, A., & Kuyper, H.  Emotions, Self-regulated 

Learning  and Achievement: A Growth Curve Analysis. Manuscript in preparation. 
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Abstract 

The purpose of the current study was twofold: (1) to investigate the general 

developmental trends of four academic emotions (anxiety, boredom, enjoyment and pride) and 

(2) to examine whether changes in emotions influence the changes in students’ self-regulatory 

strategies (shallow, deep and meta-cognitive) and achievement in mathematics.  Four hundred 

and ninety seven grade 7 students completed measures assessing their emotions and self-

regulatory strategies in mathematics three times across three trimesters in a school year. 

Students’ achievement for each term was collected from school records. Growth curve 

analyses showed that students’ enjoyment and pride in mathematics decline, whereas boredom 

increases over time. Anxiety remained relatively stable across the study period. The growth 

curve analyses also showed that changes in positive emotions were systematically associated 

with changes in self-regulated learning and achievement. Overall, the results suggest that in 

addition to the ‘will’ and the ‘skill’ students need the ‘thrill’ to succeed in school.  
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Emotions have recently been a topic of considerable interest in educational research. 

Studies have shown that emotions have an important role in learning and achievement in 

academic settings (see Schutz & Pekrun, 2007). More specifically, research and theory suggest 

that emotions experienced in academic settings can have a profound influence on students’ 

self-regulation and achievement (e.g., Boekaerts, 2007; Linnenbrink, 2007; Pekrun, 1992b, 

2000, 2006; Pekrun, Goetz, Titz & Perry, 2002). Despite the growing number of studies in 

support of the role of emotions in self-regulation and achievement, longitudinal studies are 

largely lacking. We know little about trajectories of students’ academic emotions (Pekrun & 

Schutz, 2007). More importantly, we know little about how emotions influence the 

development of self-regulation and achievement (see Zeidner, Boekaerts & Pintrich, 2000; 

Schutz & Davies, 2002). In this study, we address these issues. First, we examine the 

developmental trajectories of academic emotions. Second, we explore whether there exist 

systematic associations between emotions and self-regulated learning and achievement over 

time. In what follows, we review the literature on the development of academic emotions, and 

the role of emotions in self-regulation and achievement.  

 

Development of Academic Emotions 

Academic emotions are emotions that are tied directly to learning and achievement in 

academic contexts (Pekrun, et al., 2002). Contrary to decades of academic motivation research 

that shows that students’ motivation declines over time, evidence on developmental trends of 

academic emotions over time is very limited. This is particularly true with regard to emotions 

other than anxiety which has received a great deal of attention over the past 50 years or so 

(Pekrun, 2006; Zeidner, 2007). Two prominent sub-constructs of anxiety in academic contexts 

are test anxiety and math anxiety (Hembree, 1990). As for test anxiety, earlier reviews (Dusek, 

1980; Hembree, 1988; Wigfield & Eccles, 1989) on its development among elementary and 

secondary school students, in particular, have shown that test-anxiety increases over time. For 

instance, Hembree (1988) found that test anxiety increases in elementary school, stabilizes and 

remains constant across junior and high school, and shows a small decline at the 

postsecondary level. Hembree notes that the decline at the post secondary level may reflect 

attrition rather than a developmental trend. In an extensive review of the literature on test 
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anxiety, Zeidner (1998) concluded that most cross-sectional research and few longitudinal 

studies show that test anxiety increases over time.  In one of the earliest and few longitudinal 

studies, Hill and Sarson (1966) found that test anxiety increases across elementary and junior 

high school years.  

The literature on math anxiety is rather mixed with regard to the developmental trend. 

In a cross-sectional study, Wigfield and Meece (1988) found ninth graders to report higher 

levels of worry concerning math than sixth graders. On the other hand, in a longitudinal study 

of early adolescents conducted by Wigfield and Eccles (1989), students reported lower levels 

of math anxiety in grade seven than they did in grade six. The authors explained this decline as 

resulting from the content of grade seven math being a revision of the previous grade. 

Although we are unaware of developmental studies on academic emotions other than anxiety, 

the literature on the antecedents of emotions such as competence and value beliefs suggests 

possible declines in positive emotions and possible inclines in negative emotions.  For 

instance, studies on value  and self-competence, which are proposed as antecedents of 

academic emotions (Pekrun, 2006), show that there is a general declining trend for these 

constructs during early and middle adolescence (Wigfield et al., 2006). Hence, presumably 

there could be associated changes in emotions over time. 

 

Emotions and Self-regulated Learning 

Self-regulated learning has become a prominent construct in educational research. 

Although there are a number of models of self-regulated learning, they generally emphasize 

the use of cognitive and meta-cognitive strategies (Boekaerts, 1996b; Pintrich, 1999). In this 

paper, we adopted Pintrich’s (1999) model of self-regulated learning. According to Pintrich 

(1999), self-regulated learning includes the use of three general categories of strategies; 

namely, cognitive learning strategies, meta-cognitive strategies and resource management 

strategies. In the current study, only the former two are considered. Following the work of 

Weinstein and Mayer (1986), Pintrich (Pintrich, 1999; Pintrich & DeGroot, 1990; Wolters, 

Pintrich & Karabenick, 2005) identified rehearsal, organization and elaboration strategies as 

important cognitive learning strategies that are assumed to influence academic performance. 

Rehearsal strategies involve repetition of to-be-learned material over and over again. They 
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also involve selective attention to important information, as when students underline important 

texts to be memorized (Pintrich, 1999; Schneider & Bjorklund, 1998; Weinstein & Mayer, 

1986). Elaboration strategies consist of the formation of mental images that connect two or 

more items of to-be-learned material, paraphrasing, summarizing and creating analogies 

(Pintrich, 1999; Schneider & Bjorklund, 1998; Weinstein & Mayer, 1986). Elaboration 

strategies serve two purposes: (a) building internal connections between items of to-be-learned 

material and (b) integrating the newly introduced material with prior knowledge (Weinstein & 

Mayer, 1986). Organizational strategies involve sorting and clustering of to-be-learned 

material into some organizational framework, identification of main ideas and supporting 

details relating these to one another to facilitate recall (Weinstein & Mayer, 1986). 

Organizational strategies help in the selection of and construction of relationships between 

important information. While elaboration and organizational strategies require a deep level of 

information processing and are therefore effortful, rehearsal strategies require a shallow level 

of processing and are hence less effortful (Pintrich, 1999).  

The second general category of strategies is meta-cognitive strategies. Meta-cognition 

has two distinct elements: meta-cognitive knowledge (i.e., knowledge of cognition) and meta-

cognitive control (i.e., the use of meta-cognitive knowledge to control cognition) (see Schraw 

& Moshman, 1995). Pintrich’s model emphasizes the role of meta-cognitive control strategies. 

Meta-cognitive control strategies generally consist of three important skills that help to control 

ones learning: planning, monitoring and evaluation (Schraw & Moshman, 1995). Planning 

involves setting goals for learning, skimming before reading and sequencing strategies. 

Monitoring strategies involve periodic self-testing of understanding or learning. Evaluation 

refers to appraisals of the learning process and includes rereading of material if 

comprehension is not achieved, adjusting pace of reading, and reviewing of material if the 

desirable level of understanding is not achieved (Pintrich, 1999; Pintrich & DeGroot, 1990; 

Wolters, Pintrich & Karabenick, 2005; Schraw & Moshman, 1995). In general, both the 

cognitive and meta-cognitive strategies described above are assumed to improve students’ 

learning and achievement.  

Although recent models of self-regulated learning suggest that several motivational 

and emotional factors might either hinder or facilitate the actual use of self-regulated learning 
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strategies (Zimmerman, 2008), much of the research to date has focused mainly on the role of 

motivational factors (see Schunk & Zimmerman, 2008) and little attention has been paid to the 

role emotions play in the self-regulation of learning (Schutz & Davies, 2002; Schutz & 

Pekrun, 2007; Zeidner, et al., 2000). Several lines of evidence suggest that emotions can either 

facilitate or impede self-regulated learning. First, experimental research on the effects of 

mood/affect on information processing suggests that negative emotions may preempt cognitive 

resources which are required for any encoding of information involving elaboration, 

organization, comprehension and decision making. By default, these cognitive operations are 

assumed to be demanding in terms of cognitive resource (Ellis & Ashbrook, 1988). On the 

other hand, theorists who worked almost exclusively on positive affect have shown that 

positive affective experiences enable individuals to categorize items and situations more 

creatively and flexibly, to elaborate on the material at hand, and to organize the material 

flexibly (see Isen, 1987; 2000). Research has also shown that people in a positive affective 

state perform better at problem solving than those in neutral or negative affective conditions 

(Isen, Rosenzweig, & Young, 1991). In general, the evidence shows that positive emotions 

prompt elaborative processing, cognitive organization and problem solving (Isen, 2000; 2004). 

One theoretical explanation for the beneficial effects of positive emotions comes from 

Fredrickson’s (1998) broaden-and-build theory of positive emotions. As the name implies, the 

theory assumes that positive emotions enable the broadening and building of our resources. 

They enable more creative and flexible thought, which in turn helps to build connections 

between existing information and exploring the environment. Several studies support the 

theoretical proposition. Earlier experimental studies (e.g. Isen, Daubman, & Nowicki, 1987) 

have shown that people in a positive mood tend to see relationships between types of  

information that are normally not associated. Studies have also shown that positive emotions 

influence the breadth of attention, thus resulting in a larger and more varied range of 

information (Fredrickson & Branigan, 2005). With the exception of a few studies (e.g., 

Fredrickson & Branigan, 2005), most of the research on the associations between emotions 

and information processing strategies relied heavily on valence without considering the 

activation dimension.  
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Second, test anxiety literature shows that test anxious students have difficulty encoding 

information (Tobias, 1992). Test anxiety is also shown to be negatively linked to several 

information processing strategies such as elaboration and organization. Research shows that 

test-anxious students tend to rely on superficial processing strategies (see Zeidner,1998 for a 

review). 

Third, some educational psychologists have recently attempted to examine the role of 

specific emotions (other than anxiety) in the self-regulation of learning. For instance, Pekrun’s 

(2006) control-value theory of achievement emotions details how emotions may influence 

cognitive and meta-cognitive learning strategies as well as performance. The theory assumes 

that different emotions may influence cognitive and motivational mechanisms in different 

ways. Unlike many social psychological approaches that focus only on valence (positive and 

negative affect), the theory underscores the importance of activation as an additional 

dimension. Accordingly, emotions may be grouped under two dimensions: valence and 

activation. According to Pekrun (2006) four groups of emotions can be distinguished: positive 

activating emotions (e.g., hope, pride and enjoyment), positive deactivating emotions (e.g., 

relief, contentment), negative activating emotions (e.g., anxiety, anger) and negative 

deactivating emotions (e.g., boredom, hopelessness). With regard to the effect of emotions on 

self-regulated learning strategies, Pekrun’s (2006) control-value theory of achievement 

emotions assumes that positive emotions facilitate creative, analytic and flexible learning 

strategies such as elaboration, organization, meta-cognitive monitoring and critical thinking. 

On the other hand, the theory hypothesizes that negative emotions may enhance superficial 

strategies such as rehearsal. The theory puts forward that the effects are weaker for the 

deactivating emotions. Available empirical evidence appears to support the assumptions of 

control-value theory. In a sample of university students, Pekrun, et al (2002) found positive 

emotions (enjoyment, hope and pride) to be related positively to elaboration, organization, 

meta-cognition and critical thinking, but the relations between these strategies and the 

negative emotions (anger, anxiety, boredom and hopelessness) were weaker and inconsistent. 

Rehearsal strategy was not significantly associated with either positive or negative emotions. 

Another study, also conducted in a university context, showed that the tendency to avoid 

failure was associated with strategic self-regulation (Minnaert, 1999). In a series of studies by 
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Pintrich and Linnenbrink (all discussed in Linnenbrink, 2007), students’ negative affect was 

unrelated to elaborative and meta-cognitive strategies, whereas their positive affect was either 

positively related or unrelated to their reported strategies.   

 

Emotions and Achievement 

The literature on the influence of emotions on achievement is very limited with the 

exception of anxiety (Pekrun, 2006). The major impetus for test anxiety research has been its 

relationship with academic performance. Reviews of research show that high levels of anxiety 

have been associated with lower levels of academic performance among students ranging from 

primary to post secondary levels (See Hembree, 1988; Wigfiled & Eccles, 1989; Zeidner, 

1998, 2007). Available research on math anxiety also shows its debilitating effect on 

performance. More specifically, two meta-analytic studies by Hembree (1990) and Ma (1999) 

have shown that math anxiety has an overall negative relationship with math achievement. 

There is one important difference between the two reviews. Whereas in Hembree’s review 

only 12% of the studies reviewed were conducted on primary and secondary school students, 

Ma’s review considered primary studies that were conducted on school students only. 

Irrespective of their population in the primary studies, the two reviews show that math anxiety 

is inversely related with mathematics achievement. One important finding of the two reviews 

is that the strength of the association between math anxiety and math achievement increases 

with age. Although other emotions are studied less frequently than anxiety, as noted by Pekrun 

(2006), in the field of mathematics education enjoyment of math has been treated as a 

component of attitude towards math (see Ma, 2001). In such studies, and when studies 

distinguish between enjoyment and confidence, enjoyment of math has been associated with 

achievement (Ma, 2001). Although boredom is an important but neglected emotion in 

education, available research suggests that it has a debilitating effect on performance. For 

instance, among a sample of university students, Pekrun, Hall and Perry (2008) reported 

having found significant negative cross-lagged associations between boredom and 

performance. With regard to pride, research from attribution theory (Weiner, 1985) has long 

shown that pride in accomplishment breads enthusiasm and continued effort. A closer look at 

the nature of pride also shows that students who experience pride after success are likely to 
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expend effort in the future. In particular, Lewis (2008) argues that since pride reflects self-

evaluative comments about oneself and that people are generally motivated by self-

enhancement, pride should have positive consequences on a variety of outcomes including 

achievement. In a similar vein, Frijda (1986) contends that every emotion has an action 

tendency, and pride in particular is associated with expansiveness and enhancement of 

personal worth. Thus, this self-enhancing experience is likely to lead to a continued effort and 

persistence in the face of failure, which in turn affects achievement.  

 

The Present Study 

In the current study, we sought to contribute to the growing knowledge base describing 

emotions and their consequences in academic learning context by addressing two important 

gaps in the literature. First, we analyzed trajectories of four academic emotions, namely, 

anxiety, boredom, enjoyment and pride among a sample of young adolescents in a critical 

transition year. Previous research on achievement motivation has shown that motivation 

declines during this period (e.g., van der Werf , Opdenakker & Kuyper, 2008). Yet to our 

knowledge, no study has examined the development of academic emotions during this 

particular stage (with exception of anxiety). Second, we examined the systematic associations 

between the academic emotions and self-regulated learning strategies and achievement over 

time. Regarding this second purpose, two important sub-goals were entertained.  Firstly, we 

examined whether students’ baseline emotions are associated with their baseline self-regulated 

learning and achievement. Secondly, we examined whether the changes in emotions are 

associated with the changes in self-regulated learning and achievement. Although cross-

sectional and laboratory based social psychological research have shown that emotions 

influence information processing strategies, little empirical evidence exists on how emotions 

affect such strategies in academic contexts over time.  In summary, the following research 

questions were formulated: 

1) What is the nature of the development of students’ academic emotions during the first 

year of secondary school? Based on the literature we reviewed, we expected that there 

would be an overall decline in positive emotions but an increase in negative emotions.  
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2) What are the effects of academic emotions on self-regulated learning strategies and 

achievement over time? Two sub-questions were examined. First, do students’ initial 

levels of emotions predict their initial levels of self-regulated learning strategies and 

achievement? Second, are the changes in emotions associated with the changes in self-

regulatory strategies and achievement? Based on the literature on emotions and 

information processing strategies reviewed, we expected that the changes in positive 

emotions would positively predict the changes in self-regulated learning strategies and 

achievement, but that negative emotions would have negative influences.  

 

METHOD 
 

Participants and Procedure 

The participants were 497 seventh grade students (mean age = 12.8) in two secondary 

schools located in two suburban communities in the Netherlands.  Fifty-one percent of the 

participants were girls. Informed written consent was obtained from parents or guardians. No 

parent or guardian declined. Participants were reminded of confidentiality and of their 

freedom to discontinue participation at any time. The participants provided data at three 

occasions; at the beginning (T1), in the middle (T2) and at the end (T3) of the 2007/2008 

school year. 

Measures 

Academic emotions. Four academic emotions (anxiety, boredom, enjoyment and pride) 

experienced in mathematics were assessed using an adapted version of Academic Emotions 

Questionnaire -Mathematics (Pekrun et al., 2005). Students responded to 31 items assessing 

their level of anxiety, boredom, enjoyment and pride when learning math, when studying math 

and when taking math test/exam. The scales were anxiety (8 items; e.g., “I get tense when 

studying math”), boredom (6 items; e.g., “I get bored of studying math”), enjoyment of math 

(8 items; e.g., “I enjoy studying math”), pride (9 items; e.g., “I’m proud of my performance in 

math”). Participants responded on a 1 (not at all) to 5 (very much) scale, and the scores were 

averaged to form the emotion indexes.  Principal component factor analyses on the 31 items at 

the three measurement occasions resulted in four factors explaining 54%, 56% and 58% of 
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variance at T1, T2 and T3 respectively. The Cronbach’s alpha reliabilities across the three 

waves (1-3) were .83, .86, &.85 (enjoyment); .87, .85, &.86(pride); .84, .88, & .87 (boredom) 

and 80, .84, & .84 (anxiety). 

Self-regulated learning strategies. The two components of self-regulated learning, namely, 

the use of cognitive and meta-cognitive strategies were assessed using items adapted from the 

learning strategy subsection of the latest version of Motivated Strategies for Learning 

Questionnaire (MSLQ, Wolters, Pintrich, & Karabenick, 2005). The cognitive strategy 

subscale assesses rehearsal, elaborative and organizational strategies. Wolters et al. (2005) 

recommend the use of one general cognitive strategy rather than the three separate strategies 

of rehearsal, elaboration and organization for young adolescents, typical of the current sample. 

To ascertain if this is the case in the current sample, we subjected the 26 items from Time 1 

measurement to a principal component factor analysis with varimax rotation. The results of the 

analysis did not reveal a clear two-factor structure as was suggested by the authors. Inspection 

of the factor loadings showed that seven items had either lower loading on a theoretical factor 

or cross-loaded or wrongly loaded on another factor, in which case all were deleted. Factor 

analysis on the remaining 19 items resulted in three factors explaining 64% of the variance. 

The first factor included items measuring rehearsal. The second factor included items 

measuring elaboration and organization strategies. The third factor included items measuring 

meta-cognitive strategies such as planning, monitoring and evaluation. The three factors were 

labeled: shallow strategy (α = .69, .74, .75), deep strategy (α = .78, .86, .87), and meta-

cognitive strategy (α = 85, .89, .91), in that order. Principal component factor analyses on the 

19 items at the later measurement occasions resulted in the same three factors explaining 67% 

and 68% of variance at T2 and T3 respectively.  

     Mathematics achievement. We collected the participants’ math grades for the three 

trimesters of the 2007/2008 academic year from the school record office.  The Dutch grading 

scale ranges from 1 (poor) to 10 (outstanding). Grades of 5.5 and above are passing grades.  

Prior achievement.  Students’ scores on a national test at the end of elementary school were 

taken as indicator of students’ prior performance. Their scores on this test ranged from 513 to 

550 (M=538, SD =6.60). The possible range is between 501 and 550. 
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Data Analytic Strategy 

To estimate the general developmental trends for emotions and the impact of emotions 

on the development of self-regulated learning and achievement, we used multilevel modeling 

(Singer & Willet, 2003; Snijders & Bosker, 1999). To minimize the possible impact of 

attrition, missing values were imputed using expectation maximization procedure as 

implemented in SPSS16.0. Multilevel analyses of longitudinal change propose statistical 

models at each of two levels. The Level 1 model (within-student model) describes each 

student’s change trajectory with growth curve parameters, such as the intercept (representing 

the student’s initial status) and slope (representing the student’s rate of linear growth). 

Simultaneously, individual differences in these growth curve parameters are modeled as part 

of the Level 2 model (between-student model). To partition the within-student variability and 

between-student variability in the four academic emotions, we estimated four unconditional 

means models. To examine the general trend of the development of the academic emotions, 

we estimated four unconditional growth curve models (see Singer & Willet, 2003). These 

initial models were used to determine whether there was systematic mean-level change and 

individual variability in the emotions. We also estimated four unconditional models for self-

regulated learning and achievement, i.e. three for the components of self-regulated learning 

(Shallow, Deep and Meta-cognitive strategies) and one for achievement.  The self-regulated 

learning and achievement unconditional growth models were used as baseline models against 

which later explanatory models were compared to see if the addition of covariates (i.e., 

emotions) could explain some of the individual variation in initial status or rates of change. To 

rule out the possibility that prior ability may influence the development of self-regulated 

learning and achievement, we controlled for students’ prior achievement in the conditional 

models. All our analyses were conducted using MLWin2.0 software (Rasbash, Charlton, 

Browne, Healy, and Cameron, 2005) and maximum likelihood estimation.The basic equations  

comprising the multilevel growth models in the current study are as follows: 
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For the unconditional models: 

Yij = γ00 + γ10(Time)ij + ζ 0j  + ζ 1j (Time)ij + εij.  

where Yij represents a focal outcome variable (e.g., achievement), γ00 and  γ10 are  respectively 

average initial status and average rate of change. The symbols ζ0, ζ1 and ε  represent, 

respectively, residual variance in initial status, residual variance in rate of change and within-

person residual variance.  

For the conditional models: 

Yij = γ00   + γ10(Time)ij + γ01(BLAnxiety)j + γ02(BLBoredom)j + γ03(BLEnjoyment)j  + 

γ04(BLPride)j + γ05(TVAnxiety) (Time)ij + γ06(TVBoredom) (Time)ij + γ07(TVEnjoyment) 

(Time)ij + γ08 (TVPride) (Time)ij  + ζ 0j  + ζ 1j (Time)ij + εij.  

BL = Base Line (Time 1 measurement), TV = Time Varying (changes from the baseline 

measures). 

 

 

RESULTS 

Descriptive statistics are presented in Table 6.1. Inspection of the means across the 

three measurement occasions reveals that there appear to be a general decline in the mean 

levels of positive emotions and cognitive self-regulatory strategies overtime. For the negative 

emotions, the trend is one of increase.  
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Table 6.1 Descriptive statistics for the study variables  

Variables  
Time 

1 
  

Time 

2 
  

Time 

3 
 

 M SD α M SD α M SD α 

Anxiety 2.00 .55 .80 2.03 .57 .84 2.06 .64 .84 

Boredom 2.19 .78 .84 2.46 .92 .88 2.64 .96 .87 

Enjoyment 2.36 .76 .83 2.12 .72 .86 1.98 .74 .85 

Pride 2.92 .74 .87 2.74 .80 .85 2.63 .79 .86 

Shallow 2.85 .87 .68 2.68 .93 .74 2.67 .93 .75 

Deep 2.97 1.08 .88 2.84 .95 .90 2.73 .89 .87 

Metacog 3.11 .81 .85 3.02 .84 .89 2.92 .89 .90 

Achi 7.13 1.15 - 6.84 1.18 - 6.65 1.20 - 

Note: Shallow= shallow strategy, Deep= deep strategy, Metacog = meta-cognitive strategy, 

Achi=achievement. 

Unconditional Models.  We estimated two unconditional models. The first 

unconditional models (unconditional means models) were specified to describe and partition 

the variation in students’ emotions. The second type of the unconditional models 

(unconditional growth models) were specified to estimate the general trend of the development 

of the emotions. The results of the unconditional models for the emotions are presented in 

Table 6.2. The variance components of the unconditional means models for the emotions show 

that the variation in emotions that is within students is on average about 1.5 times larger than 

the variation in emotions between students (63% for anxiety, 55% for boredom, 57 % for 

enjoyment and 57% for pride). Adding a linear slope to the Level 1 models (unconditional 

growth model) reduces the unexplained variances on average by about 20%, indicating that a 

substantial percentage of within-student variation is associated with a student-specific linear 

time trend. The coefficients presented in Table 6.2 summarize a number of relevant findings 

with respect to development of the four emotions( also see Figure 1). The table shows that the 

growth rate for anxiety is non-significant indicating that anxiety is relatively stable across the 

study period. Nevertheless, the variance in the anxiety growth rate is significant, suggesting  
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Table 6.2 General trend of changes in emotions.  

 Anxiety Boredom Enjoyment Pride 

 Model0 Model1 Model0 Model1 Model0 Model1 Model0 Model1 

Fixed Effects         

M initial status 2.11 2.10 2.50 2.29 2.21 2.42 2.80 2.93 

M growth rate  .02  .21**  -.21**  -.16** 

Random effects         

Level1 error .25** .21** .51** .44** .39** .27** .42** .37** 

Initial status .15** .15** .42** .32** .30** .40** .31** .30** 

Growth rate  .03*  .02  .07*  .03 

Covariance  -.01 . .05*  -.07*  -.00 

Deviance 2648.44 2630.13 3839.31 3726.24 3407.23 3265.92 3511.53 3443.82 

Note: M = Mean *p<.05, *p <.01. 

 

that there are individual differences in the rate of growth. The mean growth rate for boredom 

was positive and significant, reflecting that the linear increase in students’ reported levels of 

boredom across the current study’s time period.  More specifically, students’ boredom 

increased by 0.21 units for every trimester in our study. Further, the variance in initial level of 

boredom was significant revealing that some students had higher initial levels of boredom than 

others did. Although the variance in the growth rate was not significant, the covariance 

between initial levels of and changes in boredom was significant, indicating that students with 

higher initial levels of boredom show a faster rate of   increase than those with lower initial 

levels.  

For enjoyment and pride, the picture is rather different. The growth rate estimates for 

enjoyment and pride were negative and statistically significant, indicating that both enjoyment 

and pride decreased linearly across the study period. Students’ enjoyment of math decreased at 

the rate of .21 units per trimester since the initial trimester. Similarly, students’ pride in math 

decreased at .16 units per trimester during the study span. The variance of the initial levels of 

both enjoyment and pride were statistically significant, reflecting meaningful individual 

variability in initial levels of these emotions. Such individual variability was seen in the 

growth rate for enjoyment, but not for that of pride. Further, the results showed that there was 
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a significant negative association between initial levels and rates of change in enjoyment 

indicating that students with lower initial enjoyment show a faster rate decline than individuals 

with higher initial enjoyment.  
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Figure 6.1 General developmental trends of academic emotions 

Conditional Models. In the conditional models, we examined whether and to what 

extent emotions predicted the trajectories of self-regulatory strategies and achievement. More 

specifically, we sought to examine whether initial levels of emotions predicted initial levels of 

self-regulatory strategies and achievement as well as whether temporal changes in emotions 

predicted temporal changes in the strategies and achievement.  Because we did not estimate 

the unconditional growth curve models for self-regulated learning strategies and achievement 

against which we can compare the effects of adding emotions as explanatory variables, we 

first estimated these models. Analyses of the growth trajectories for self-regulatory strategies 

revealed a general declining trend (see Table 6.3).  
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Table 6.3 General trend of changes in self-regulated learning strategies and achievement. 

 shallow Deep Meta-cognitive Achievement 

 Model0 Model1 Model0 Model1 Model0 Model1 Model0 Model1 

Fixed Effects         

M initial status 2.83 2.93 2.86 2.98 3.10 3.19 6.94 7.19 

M growth rate  -.10**  -.12**  -.10**  -.25** 

Random effects         

Level1 error .65** .64** .83** .75** .60** .52** .67** .51** 

Initial status .28** .27** .21** .46** .24** .30** .83** .95** 

Growth rate  .01  .06*  .08*  .10** 

Covariance  .01  -.15**  -.05  -.08* 

Deviance 4007.93 3993.00 4221.85 4185.61 3862.76 3837.96      4402.51 4289.40 

Note: M = Mean *p<.05, *p <.01. Level1 error = within-person error. 
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The unconditional means models showed that on average about 74% of the variance in 

the three self-regulatory strategies (70% of shallow, 80% of deep and 71% of meta-cognitive 

strategies) lies within-students. The test of the unconditional growth models showed that only 

1.5% of the within-individual variance in shallow strategy could be explained by the linear 

time introduced. For deep and meta-cognitive strategy, 10% and 13% of the variations in the 

within-individual variability are explained by the linear time, respectively. The results in Table 

6.3 show that students’ reported use of shallow strategy declined over the course of the current 

study as indicated by the negative and significant estimate for the growth rate parameter. 

Inspection of the mean across the three measurement occasions shows that students’ shallow 

strategy decreased from 2.83 to 2.68 and remained almost the same at time 3. Deep and meta-

cognitive strategy showed a steady decline over the course of the current study as indicated by 

negative and significant growth rate parameters. For instance, the table shows that the average 

student began the study with a deep strategy score of 2.98 (on a 5-point scale) and lost an 

average of .12 units per measurement occasion. Similarly, the average student began with 3.10 

scores of meta-cognitive strategy and lost an average score of .10 during the study period. 

Furthermore, there were positive and significant variances in initial levels and rates of changes 

in deep and meta-cognitive strategies indicating meaningful individual variability in the 

average initial and change scores of individuals on the strategies overtime. More specifically, 

the significant variances in initial levels show individual differences in initial levels of the 

strategies such that some students start higher than others do. The significant variances in rates 

of change indicate that some students declined at a faster rate than others did over the same 

period of time. 

In addition, the covariance between initial levels and rate of changes in deep strategy 

was negative and significant indicating that students with a lower initial deep strategy showed 

a faster rate decline than individuals with a higher initial deep strategy. Finally, our analysis 

revealed that students’ achievement decreased significantly; more specifically, their 

achievement decreased by .25 units for every trimester in our study. Overall, about 45% of the 

variance in achievement was found to be within students and 24% of this variance was 

explained by the linear time trend (see Table 6.3). 
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The second step of model development was to fit a series of models by adding baseline 

emotions and time-varying emotions to the unconditional growth models of self-regulated 

learning and achievement, controlling for prior achievement. We had two purposes in mind, 

first we wanted to examine how students’ initial levels of emotions predict their initial levels 

of strategies and achievement. Second, and more importantly, we were interested in 

investigating whether the changes in emotions would predict the changes in the strategies and 

achievement overtime.  To accomplish this, we added time-invariant baseline emotions scores 

and time-varying emotions to the previously specified models controlling for prior 

achievement. The results of our analyses are presented in Table 6.4. In general, comparing the 

conditional models with the unconditional growth curve models across the outcomes yields 

statistically significant likelihood-ratio statistics suggesting that these models were statistically 

a better fit than their respective earlier models (X
2  

values in the range of 128 and 225).
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Table 6.4 Multilevel growth estimates of the effects of emotions on self-regulated learning strategies and achievement. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: Inter-individual variance in rate of change in shallow strategy was zero. M = Mean. *p<.05, *p <.01. Level1 error = within-

person error. 

 

 

 Shallow Deep Meta-cognitive Achievement 

 Estimate 95%CI Estimate 95%CI Estimate 95%CI Estimate 95%CI 

Fixed Effects         

M initial status 2.10  1.87  2.67  8.30  

PriorAch .00 (-.00, .00) .01 (-.00, .01) .01 (-.00, .03) .03** (.01, .06) 

Anxiety .10 (-.04, .24) -.08 (-.13, .02) -.11* (-.21, -.01) -.37** (-.51, -.25) 

Boredom -.13** (-.21, -.05) -.03 (-.12, .05) -.10* (-.19, -.02) -.27** (-.38, -.19) 

Enjoyment .18** (.10, .28) .35** (.27, .43) .27** (.19, .35) .20** (.13, .27) 

Pride .19* (.11, .29) .16** (.08, .25) .11* (.03, .19) -.19** (-.32, -.10) 

M growth rate -.01  -.02  -.03  -.19  

Anxiety .05 (-.11, .01) -.01 (-.07, .05) -.01 (-.02, .09) -.09** (-.15, -.03) 

Boredom -.06* (-.10, -.03) .01 (.05, -.01) .00 (-.04, .05) -.06** (-.11, -.03) 

Enjoyment .10** (.06, .14) .13** (.06, .21) .11** (.06, .17) .04* (.01, .09) 

Pride .13** (.09, .18) .12** (.05, .19) .06** (.02, .11) .08** (.05, .14) 

Random effects         

Level1error .61** (.56, .66) .75** (.68, .87) .51** (.46, .58) .50** (44, 56) 

Initial status .18** (.32, .23) .32** (.18, .46) .23** (.11, .31) .80** (.69, .95) 

Growth rate - - .02 (-.06, .08) .06* (.02, .13) .08* (.02, .18) 

Deviance 38359.74 3995.95 3699.92 4160.88 
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 The results of the conditional models in general show the functional importance of 

emotions for students’ self-regulation and performance. The impact of emotions on strategy 

use varied as a function of the type of strategy. In the shallow strategy model, initial levels of 

boredom, enjoyment and pride significantly predicted initial level of shallow strategy use in 

the expected directions. Changes in these emotions also significantly predicted the changes in 

shallow strategy use. Both initial levels of and changes in anxiety were not significantly 

associated with shallow strategy. In the deep strategy model, initial levels of enjoyment and 

pride significantly predicted initial levels of deep strategy use. Similarly, changes in 

enjoyment and pride predicted changes in deep strategy use. In the meta-cognitive strategy 

model, initial levels of the four emotions predicted initial levels of meta-cognitive strategy 

use. With regard to multivariate changes, both changes in enjoyment and pride significantly 

predicted changes in meta-cognitive strategy use. 

With regard to the associations between emotions and achievement, the results appear 

to be more consistent. Initial levels of anxiety, boredom, enjoyment and pride consistently 

predicted initial levels of achievement. Here the direction of effects is worth noting; while 

initial levels of anxiety and boredom negatively predicted initial level of achievement, initial 

level of enjoyment had a positive effect. Yet initial level of pride had a negative effect on 

initial level of achievement. Changes in anxiety and boredom predicted changes in 

achievement negatively, but changes in enjoyment and pride predicted changes in achievement 

positively. 

To recapitulate, the analyses showed that whereas boredom inclines, enjoyment and 

pride decline over the course of the study. Overall, in three quarters of the estimates the initial 

levels of the emotions predicted the initial levels of the strategies. The analyses also showed 

that the changes in the two positive emotions were consistently associated with the changes in 

the strategies. In the achievement growth model a very consistent pattern emerged with all the 

estimated coefficients being significant.  
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DISCUSSION 

 The fundamental premise underlying research on emotions in education is that the 

development of academic emotions has an important implication for sustained self-regulated 

learning and achievement. Nevertheless, this basic assertion underlying the contemporary 

research on the role of emotions in education remains relatively unexamined. In addition, only 

little is known about developmental changes in academic emotions. In the current study, we 

sought to fill this gap in the literature by (1) investigating the trajectories of academic 

emotions from beginning to the end of a school year and (2) by examining the role of 

academic emotions in predicting self-regulated learning strategies (shallow, deep and meta-

cognitive strategies) and achievement in mathematics among early adolescents in a critical 

transition year. With regard to the first aim, we expected a declining trend for positive 

emotions but an increasing trend for negative emotions. With regard to the second purpose, we 

expected positive emotions to predict self-regulatory strategies and achievement positively, 

and for negative emotions we expected negative associations. The findings of the current study 

provide important insights into the developmental changes in academic emotions and the 

implications of these changes for self-regulation and achievement.  

The expected increase in negative emotions was confirmed for boredom but not for 

anxiety. Although the growth rate coefficient for anxiety was positive, it was not statistically 

significant. Overall, contrary to previous studies that reported either mixed findings on math 

anxiety (Wigfield & Eccles, 1989; Meece et al., 1989) or an increasing trend for test anxiety 

(see Hembree, 1988, Zeidner, 1998) in the current study, anxiety appears to be relatively 

stable across the study period. One important difference between previous research on anxiety 

and the current study is that of the temporal unit used. While previous studies used year-to-

year or age differences in anxiety for studying developmental patterns, the current study 

employed a within year design. Such a design might have masked visibility of possible 

changes.  

Consistent with our expectation, boredom showed a steady incline over the study 

period.  Larson and Richards (1991) found that adolescents experience higher levels of 

boredom in school related activities than preadolescents suggesting an increasing trend during 

this particular developmental stage. The findings of the current study therefore suggest that the 
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increasing boredom experienced reflects the normative developmental changes during 

adolescence.  According to Csikszentmihalyi (1997) if an individual’s perceived capability is 

greater than the situational challenge, boredom is likely to occur. Conversely, if perceived 

capability is lower than situational demand, anxiety is experienced.  Such a theoretical 

proposition suggests that when boredom increases, anxiety may decline. In the current study, 

although boredom increased overtime, anxiety remained relatively stable across time. The 

relatively stable level of anxiety and the increasing level of boredom across the course of the 

study may indicate that students do not perceive mathematics as more threatening over time; 

instead, they tend to show an increasing lack of personal involvement and enthusiasm for it.  

Contrary to the inclining trend for boredom and consistent with our expectations, the 

trend for enjoyment and pride was one of decline. The decline in these two positive emotions 

parallels the decline in related constructs such as interest (liking of learning) and self-esteem 

for this particular age group (e.g., Jacobs, et al., 2002). Yet specific studies on the 

development of positive academic emotions are currently unavailable and that comparison of 

any sort is impossible. One possible reason for declining enjoyment and pride may have to do 

with decreasing competence and value appraisals. Theoretical models of emotions in 

education (e.g., Boekaerts, 2007; Pekrun, 2006) have posited goals, competence beliefs and 

values as important antecedents of emotions in academic settings. Cross-sectional studies have 

also shown that competence and value related beliefs are indeed associated with such 

emotions (Boekaerts, 2007; Frenzel, et al., 2007; Goetz, et al., 2006). On the other hand, 

developmental research on competence and value related beliefs has consistently shown a 

declining trend (e.g., Jacobs, et al., 2002). Thus, the declining trend for positive emotions 

found in the current study may have to do with the consistently documented downward spiral 

in early adolescents’ motivation (Wigfield et al., 2006).   

  Turning now to the implications of changes in emotions, we found that the changes in 

emotions were systematically related to changes in self-regulated learning strategies and 

achievement. The findings of this study show that the effects of emotions on components of 

self-regulated learning vary depending on valence and activation of the discrete emotions. For 

instance, anxiety and boredom were found to have relatively different effects on cognitive and 

meta-cognitive processing strategies. According to control-value theory’s (Pekrun, 2000; 
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2006) predictions, higher levels of anxiety and boredom could be associated with lower levels 

of reported use of deep and meta-cognitive strategies but higher levels of shallow strategy. In 

other words, changes in anxiety and boredom should be inversely associated with changes in 

deep and meta-cognitive strategies but should be directly associated with shallow strategy. In 

the current study, only the inclining rate of boredom was associated with the declining rate of 

shallow strategy. Indeed, neither of the changes in anxiety or boredom significantly influenced 

the changes in either deep or meta-cognitive strategies, although the effects were in the 

expected direction. Consistent with previous cross-sectional studies on the relationship 

between negative emotions and higher level cognitive strategies (Minnaert, 1999; Pekrun, et 

al., 2002), initial levels of anxiety and boredom were negatively associated with initial levels 

of meta-cognitive strategies. Overall, the results do not support the social psychological 

models that argue that negative emotions should be positively associated with systematic 

processing. For instance, according to the affect-as-information model (Bless, 2000), negative 

emotions should facilitate the use of deep and meta-cognitive strategies. In contrast, according 

to the resource allocation model (Ellis & Ashbrook, 1988), because negative emotions 

preempt processing capacity, they incapacitate effortful information processing such as 

elaborative and meta-cognitive strategies.  Although the current study was not designed to test 

such an assumption, the negative associations between the negative emotions and the deep and 

meta-cognitive components of self-regulated learning suggest that this may be the case. 

Nevertheless, the current findings also warn that the effects of emotions on information 

processing strategies might depend on both the nature of discrete emotion and the type of 

information processing strategy under consideration (see Linnebrink, 2007).  

Consistent with research reporting negative effects of anxiety and boredom on 

cognitive performance (e.g., Aschraft, 2002; Sunderberg, 1994; Zeidner, 1998), changes in 

both boredom and anxiety were associated with the changes in mathematics achievement. In 

one of the earliest studies on the longitudinal associations between anxiety and achievement, 

Sarsaon and Hill (1966) found significant and increasing associations between test anxiety and 

achievement.  On the other hand, test anxiety did not affect concurrent or later achievement in 

a longitudinal study by Fincham, Hokoda and Sanders (1989).  In a cross-sectional study, 

Pintrich and DeGroot (1990) found that test anxiety was significantly associated with 
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academic performance, but not with either cognitive or meta-cognitive strategies, suggesting 

that anxiety may influence the retrieval of information rather than information processing 

(encoding). In the current study, the initial levels of both anxiety and boredom were 

significantly associated with initial levels of achievement. Taken together, the results of the 

current study regarding the effects of anxiety and boredom on achievement give credence to a 

number of recent cross-sectional studies that documented negative associations between these 

emotions and performance (e.g., Pekrun et al., 2008; Pekrun et al., 2006).  

In contrast, the two positive emotions (enjoyment and pride) were positively associated 

with cognitive and meta-cognitive strategies as well as with achievement in a very consistent 

manner. In general, the findings of the current study support the theoretical propositions that 

positive emotions are associated with analytic and flexible processing (Pekrun, 2006; 

Fredrickson, 2001). The feeling of enjoyment results from an evaluation of a situation that has 

produced or has the potential to produce a positive outcome (Lazarus, 1991; Oately, et al., 

1987). Particularly in the latter case, enjoyment may lead to diligence in achieving a desired 

end. Thus, happy individuals do whatever it takes to achieve the goal. Most research on 

positive emotions shows that happy individuals are good at elaborating and organizing 

information (Isen, 2004). The current findings also showed that changes in enjoyment were 

consistently associated with the changes in the three components of self-regulated learning. In 

addition, changes in enjoyment were systematically related to changes in students’ 

achievement, which requires constellation of motivation and effortful processing of 

information. Moreover, the initial levels of enjoyment were systematically associated with the 

initial levels of the strategies and achievement, corroborating previous cross-sectional work 

(e.g., Frenzel et al., 2007; Pekrun et al., 2002). Such findings however are not consistent with 

the affect-as-information model (Bless, 2000) which suggests enjoyment signals ‘all is well’ 

and that no effort full processing of information is required.   

The role of pride in self-regulated learning and achievement appears to show a similar 

pattern to that of enjoyment. Changes in pride were positively associated with changes in the 

self-regulatory strategies. That is, the steeper the rate of decline in pride for a student, the 

steeper the rate of decline in the strategies. In addition, initial levels of pride were positively 

associated with initial levels of the self-regulatory strategies. These findings are consistent 
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with assumptions that positive emotions positively influence the nature and scope of 

information processing style (Fredrickson, 2001; Isen, 2004; Pekrun, 2006).  Numerous 

studies have found that when individuals are in a positive affective state, they tend be more 

adept at elaborating, organizing and categorizing incoming information than those under 

control condition (see Isen 2000 for a review).  With regard to actual achievement, we found 

that students’ initially reported pride was negatively related to their initial achievement, which 

appears to contradict the assumption that positive emotions have a broadening and building 

effect (Fredrickson, 2001). Yet we also found that the changes in pride were significantly and 

positively associated with the changes in achievement. These apparently contrasting findings 

can be explained by looking at the nature of pride. Lewis (2008) distinguishes between two 

types of pride experience: authentic pride and hubristic pride. Authentic pride results from 

attributing one’s performance to ones effort. On the other hand, hubristic pride comes from 

attributing success to ones general self (e.g., I am generally smart). Although there is no 

ground to suggest that students’ reports of pride at the beginning of the year were hubris, we 

can defy the assumption that it is authentic. A possible reason why participants’ reports may 

be inaccurate is that the students might have evaluated their potential performance in math 

based on their elementary school experience. Thus, they might have had an inflated self-

esteem that could have influenced their sense of pride. This generality bias effect might 

dissipate as the students become more realistic in their self-evaluation.   Realistic self-

evaluations in turn lead to expression and experience of an authentic pride.  This authentic 

pride is very likely to influence their achievement because it has been found to increase 

perseverance (Williams & Desteno, 2008). The same may hold true for the declining pride 

experience. Students’ report of higher pride at the beginning might have resulted from their 

unrealistic perceptions about their confidence and success in mathematics.  

An interesting issue worth discussing is that of the general pattern of the effects of 

positive and negative emotions. Overall, the effects of positive emotions on self-regulated 

learning and achievement constituted over three-quarters of the total effects. This is an 

interesting finding given the fact that most of the previous research in education has focused 

on the effect of negative emotions, particularly anxiety. We found more positive effects of 

positive emotions than negative effects of negative emotions. There are two possible 
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conclusions about these findings. First, these results suggest that positive emotions do indeed 

broaden students’ thought-action repertoire, as suggested by Fredrickson (2001) and adds to 

the existing literature that has focused on momentary effects of positive emotions. Second, 

although previous studies have shown the negative effects of negative emotions on 

information processing strategies and performance, in the current study, their effects were 

weak and mostly non-significant once positive emotions were taken into account.  Such results 

imply that positive emotions are perhaps undoing the effects of negative emotions 

(Fredreickson, 2001).  

There are several limitations of this study. First, our study is limited to the domain of 

mathematics and that generalization to other school subjects such as languages is difficult if 

not impossible. Nevertheless, given the recent findings that emotions are domain specific 

(Goetz et al. 2006) our focus on mathematics is legitimate. Future research should examine the 

developmental patterns in emotions and their functional roles in other school subjects. 

 Second, the inclusion of just three time points tends to limit the functional form of 

growth that can be studied. Future research should use additional time points to model 

complex form of growth. More time points increase the power to detect effects more 

accurately (Singer & Willet, 2003).Yet it should be noted that the three time points  used in 

the current study are meaningful time points in the lives of our participants. A related 

limitation is that we used three schools terms within a year. Thus, we were not able to capture 

year-to-year changes in the nature and function of academic emotions. Future research on 

year-to-year development of the nature and function of academic emotions in mathematics is 

sorely needed. 

Third, although our longitudinal data has enabled us to model associations of variables 

overtime, a definitive causal conclusion about the relationship is impossible. Nevertheless, our 

study was based on models of emotions in education that hypothesize such causality. 

Obviously, future research is needed to discern such causality. 

Despite these limitations, the present findings contribute to our understanding of 

academic emotions during a critical transition year. First, the study is one of the first to 

document patterns of change in academic emotions over a specified period of time among 

sample of young adolescents on a transition. One of the most widely studied emotions in 
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education is anxiety. Surprisingly, longitudinal research on the development of test anxiety is 

very limited (Zeidner, 2007). Hence, there have been calls for ontological development of 

academic emotions (Pekrun, 2005; Pekrun & Schutz, 2007; Zeidner, 2007); we believe that we 

have attempted to answer such calls. Second and more importantly, the bulk of empirical 

research in the past has focused on motivational factors that influence students’ self-regulated 

learning and achievement (See Wigfield, et al., 2006; Schunk & Zimmerman, 2008). Results 

of the current study highlight the importance of attending to students’ emotions to optimize 

their self-regulated learning and achievement and provide evidence on the role of emotions in 

self-regulation that Zeidner et al (2000) wondered about a decade ago. With regard to practical 

implications, the results suggest that interventions that aim at cultivating positive emotions can 

enhance students’ self-regulated learning and performance.  

In conclusion, the results of the current study provide ecologically valid empirical 

evidence for the importance of emotions in self-regulated learning and achievement of 

students in academic setting. Overall, the findings of the current study suggest that in addition 

to the ‘will’ and the ‘skill’ students need to have the ‘thrill’ to succeed in school. 
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Achievement: The Mediational Roles of Motivational 

Beliefs and Emotions10 
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 This chapter is based on Ahmed, W., Minnaert, A., van der Werf, G., & Kuyper , H. (2010). Perceived Social 

Support and Early Adolescents’ Achievement: The Mediational Roles of Motivational Beliefs and Emotions. 

Journal of Youth and Adolescence, 39(1), pp 36-46.  
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Abstract 

Although a bulk of literature shows that perceived social support (PSS) influences 

academic achievement, the mechanisms through which this effect operates received little 

empirical attention. The present study examined the multiple mediational effects of 

motivational beliefs (competence beliefs and subjective value) and emotions (anxiety 

and enjoyment) that may account for the empirical link between PSS (from parents, 

peers and teachers) and mathematics achievement. The participants of the study were 

238 grade 7 students (average age =13.2 years, girls = 54 %, predominantly native 

Dutch middle class socioeconomic status). A bootstrap analysis (a relatively new 

technique for testing multiple mediation) revealed that the motivational beliefs and the 

emotions, jointly, partially mediated the effect of PSS on achievement. The proportion 

of the effects mediated, however, varied across support sources from 55% to 75 %. The 

findings lend support to the theoretical assumptions in the literature that supportive 

social relationships influence achievement through motivational and affective pathways. 
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How does perceived social support affect early adolescents’ academic achievement? A 

substantial body of literature shows that early adolescents’ perceived social support (PSS) is 

associated with their academic achievement. In general, studies show that  early adolescents 

who perceive their parents,  peers and/or teachers as supportive fare  better in school than 

those who do not perceive their socializers as such (e.g., Goodenow, 1993;  Levitt, Guacci-

Franco, & Levitt, 1994; Wentzel, 1998).  Despite the growing body of evidence on the 

associations between the perception of supportive social relationships and academic 

achievement, the mechanisms through which social support exerts its influence on 

achievement have seldom been examined. A growing body of literature suggests that 

supportive social relationships may influence academic achievement indirectly through 

motivational and affective mechanisms (e.g., Dubow, Tisak, Causey, Hryshko, & Reid, 1991; 

Eccles, 1993; Roeser, Eccles, Sameroff, 2000; Wentzel, 1998). Taken together, the emerging 

literature suggests that the presence of social support (or lack thereof) may precipitate positive 

or negative affective experiences (e.g., enjoyment, anxiety, anger) as well as adaptive or 

maladaptive self- and task related motivational beliefs (e.g., self-competence beliefs, 

subjective values),which in turn influence achievement. Although understanding such 

mechanisms of influence is important as it will inform further research and policy initiatives 

and may lead to the development of effective intervention programs to enhance early 

adolescents’ achievement, empirical evidence on the subject is lacking.   

The purpose of the present study was to examine the motivational and affective 

pathways through which social support may influence achievement of early adolescents. In 

particular, we examined how early adolescents’ competence beliefs in math and their 

subjective value of math as well as their level of math anxiety and math enjoyment mediate 

the association between perceived social support and math achievement. Early adolescence is 

characterized by confluence of biological, psychological, and social challenges (Lord, Eccles, 

McCarthy, 1994). This period is described as a period of decline in academic motivation (e.g., 

interest, value, competence beliefs) and increased negative emotions (e.g., anxiety, anger) 

(e.g., Roeser, et al., 1998; 2000). These declines tend to persist longer for mathematics. With 

respect to social support, it is a period when youth perceive their parents and teachers as less 

supportive whereas their perception of peer support peaks to the maximum (Furman & 
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Buhrmester, 1992).  Thus, early adolescence is an ideal period to study the effect of PSS on 

achievement with particular emphasis on affective and motivational mechanisms, which 

happen to be in flux.  

 

Social support and achievement 

As alluded to earlier, previous studies have found relatively consistent evidence for the 

link between perceived social support and academic achievement. For instance, Rosenfeld, 

Richman and Bowen (2000) found that students with high support from peers, parents and 

teachers had better grades in a large, representative sample of middle and high school students 

than those without such support. A comparable study by Dubow et al. (1991) among students 

of lower middle class status of various ethnic groups showed similar findings. Their 

prospective study revealed that students’ report of aggregated social support (from family, 

peers and teachers) predicted their achievement two years later. This longitudinal study lends 

support to the importance of theoretically speculated causal associations between social 

support and achievement. Another study by Levitt, Guacci-Franco and Levitt (1994) revealed 

similar findings. In a sample of multi-ethnic (African, European and Hispanic Americans) 

early adolescents of mixed socioeconomic status, the researchers found that the students’ 

perception of supportive relationships with parents, friends and teachers predicted their 

achievement as measured by average GPA in math, social sciences and English. Another 

important finding of this study is that when the level and effect of social support was 

examined, neither the level of support nor its effect on achievement differed by ethnicity. 

Lastly, Wentzel’s (1998) work, which focused exclusively on white middle class early 

adolescents revealed that students’ perception of support, was correlated significantly with 

their cumulative GPA in math, English, science and social studies. The consistent findings 

across diverse samples suggest that social support is important for adolescents regardless of 

their socioeconomic status or ethnicity. 

In spite of the the extensive literature linking social support to achievement, little is 

known about the underlying mechanisms that can explain theses relations. An overview of the 

growing body of literature on this aspect suggests that adolescents’ perceived social support 

may contribute to their achievement indirectly by way of motivational and affective outcomes. 
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In particular, studies render compelling evidence on the associations between supportive social 

relationships and several motivational and emotional variables, which in turn, are related to 

achievement. In what follows, we briefly discuss empirical evidences and theoretical 

explications on social support and its association with motivational and emotional variables.  

 

Social Support and Motivational Beliefs 

Supportive social relationships have been linked to adaptive motivational beliefs 

including, but not limited to, goal orientations, academic values, academic efficacy and 

interest (e.g., Felner, Aber, Primavera,& Cauce, 1985; Harter, 1993; Wentzel, 1998). Of 

particular interest to the current investigation are those studies that dealt with the associations 

between social support and competence beliefs as well as subjective values. Competence 

beliefs refer to students’ perceptions of how good they are at performing a given activity. 

Subjective values refer to students’ evaluations of the importance, interestingness and 

usefulness of a task (Wigfield & Eccles, 2000). Research has documented noteworthy 

relations between students' perceptions of social support (from parents, teachers and/or peers) 

and competence and value beliefs.  Perceived parental support has been related positively to 

perceived competence and interest in school, a construct akin to value (e.g., Felner, et al., 

1985; Wentzel, 1998). Similarly, perceived support from peers has been associated with 

intrinsic value and self-concept (Covington & Dray, 2002; Harter, 1993; Wentzel, 1994). 

Finally, perceived support from teachers has been related to student reports of intrinsic values 

and self-concept (Covington & Dray, 2002; Harter, 1996; Midgley et al., 1989). In general, the 

studies support the assumption that familial, teacher, and peer relationships influence students’ 

motivational beliefs (e.g., Eccles, 1993). Thus, the literature suggests that the simple 

perception that a social network is supportive can have the potential to boost ones self-

confidence and to help internalize valued goals. There is also a relatively adequate amount of 

theoretical and empirical evidence that the perception of supportive relationships can influence 

students’ affective experiences. 
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Social Support and Emotions 

Social psychological literature shows that the presence of supportive social 

relationships (or lack thereof) is associated with affective experiences.  Individuals who have 

supportive social relationships experience more enjoyment and lesser anxiety than those who 

do not (Baumeister & Leary, 1995).  At a more general level, these authors argue that whereas 

individuals who are provided with close supportive interpersonal relationships experience 

enjoyment, those who are deprived of such relationships tend to experience anxiety.  Several 

motivation researchers (e.g., Roeser, et al., 2000; Connell & Wellborn, 1991) also argued that 

supportive and caring relationships within school and home in general would lead to the 

experience of positive emotions.  In contrast, according to these authors, withdrawal of such 

relationships would lead to the experience of negative emotions. 

 Albeit limited, studies on the relationship between students’ PSS and emotions in 

academic settings support the theoretical assumptions. For instance, Wentzel (1998) reported 

significant negative correlations between social support (peer support, teacher support and 

family cohesion) and psychological distress (anxiety, depression, low self-esteem, and low 

wellbeing). Other studies that sought to determine the relations between perceived teacher 

support and affective outcomes of schooling found that teacher support correlates positively 

with enjoyment and negatively with anxiety (Fraser & Fisher, 1982; Ma & Kishor, 1997; 

Midgley et al., 1989). In addition, studies have found significant associations between sense of 

acceptance (analogous to social support) and enjoyment of learning (Battistich, Solomon, 

Kim, Watson & Schaps, 1995). Thus, the findings suggest that perceived social support 

covaries with emotions. 

 

Motivational Beliefs, Emotions and Achievement 

Insight into the relationship between achievement and motivational beliefs as well as 

emotions is fairly well established. A great deal of research has documented substantial 

associations between competence and value beliefs on the one hand and academic 

achievement on the other (e.g., Pintrich & DeGroot, 1990 see Eccles, Schiefele & Wigfield, 

1998 for a review). In general, the studies suggest that those students who perceive themselves 
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to be competent and who value what they learn at school tend to perform better than those 

who lack such beliefs.  

The links between anxiety or enjoyment and achievement are evident in a number of 

studies and appear to be well documented as well. In general, whereas achievement is 

negatively correlated anxiety (e.g., Pintrich & DeGroot, 1990), it is positively correlated with 

enjoyment (e.g., Pekrun, Goetz, Titz & Perry, 2002). In addition to such domain-general 

findings, research in mathematics education also shows similar patterns. For instance, two 

meta-analytic studies (Hembree, 1990; Ma, 1999) found a significant negative association 

between mathematics anxiety and mathematics achievement. Math enjoyment has often been 

embedded in measures that assess students’ attitude towards math. In such studies, enjoyment 

has been related substantially to achievement in math (e.g., Ma, 1997). In general, existing 

research suggests that both anxiety and enjoyment influence math achievement. 

The Present Study 

As noted above, the mechanisms by which PSS influences achievement have 

engendered little empirical work. Based on the literature reviewed in the preceding sections, 

we proposed that the effect of PSS on achievement is transferred through students’ ‘inner 

psychological resources’ such as competence beliefs, subjective values, as well as enjoyment 

and anxiety.  Heeding researchers’ call for domain specificity in measurement of social 

support (Lakey & Cohen, 2000), motivational beliefs, (Pajares, 1996) and emotions (Goetz, 

Frenzel, Pekrun, & Hall, 2006), we defined and assessed all the variables in the current study 

with regard to mathematics, a school domain in which declines in early adolescents’ academic 

functioning are particularly visible (Roeser & Eccles, 1998).  In short, we tested whether 

competence beliefs, subjective value, anxiety and enjoyment jointly mediate the effects of 

perceived support (from parents, peers and teacher separately) on mathematics achievement. 

Additionally, we sought to determine the extent to which a specific intervening variable 

mediates the effect of PSS on achievement after controlling for the remaining mediators. We 

also examined the direct effects of support from the three sources. The hypothesized multiple 

mediation model is presented in Figure 7.1. Although the figure suggests causal relationship 

between the variables, we acknowledge that reciprocal relationships could also be possible. 

Nevertheless, most of the associations are derived from existing empirical evidences as well as 
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theoretical models that portray the relationships between the variables as depicted in the 

figure. Our use of multiple mediators is justified by the understanding that a single mechanism 

is not apt to explain the complex associations between social support and achievement.  In 

short, we hypothesized that: 

1. Competence beliefs, subjective value, anxiety and enjoyment would jointly 

mediate the relationship between PSS (parents, peers and teacher each separately) 

and achievement. 

2. Each of the mediators (competence beliefs, subjective value, anxiety and 

enjoyment) would uniquely mediate the relationship between PSS (parents, peers 

and teacher each separately) and achievement. 

 

  

 

 

 

 

 

 

 

 

 

Figure 7.1. Conceptual Model of the Study. 
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METHOD 

 

Participants and Procedure 

 
      The participants were 238 seventh-grade students (54 % girls) from ten classes in a junior 

secondary school in a suburban predominantly middle class community  

(Statistics Netherlands, 2004). Almost all participants were native Dutch. The mean age of the 

participants was 13.2 (SD = 0.5) years.  After we received informed parental consent, we 

distributed a set of questionnaires in the students’ regular classrooms in April 2007. The 

students were able to complete the questionnaires in 15-20 minutes.  

 

Perceived Social Support Measures 

     Students’ perceived social support measures asked the participants how often  their parents, 

peers and math teacher  demonstrated supportive behaviors such as  caring, valuing, esteeming 

and being helpful in the context of learning math. For each potential source of support we 

adapted a five-item measure from three existing instruments: Child and Adolescent Social 

Support Scale (Malecki & Demaray, 2002), What is Happening In This Classroom ( Fraser, 

McRobbie & Fisher, 1996) and  Classroom Life Measure (Johnson, Johnson & Anderson, 

1983). The students responded to the measures on a five-point Likert type scale ranging from 

1 (never) to 5 (almost always).   

     Perceived parental support. This variable was measured using five items that taped 

students’ perceptions of their parents’ caring, encouragement and helpfulness. Example items 

include: ‘My parents care about my performance in math’; ‘My parents encourage me to do 

well in math’. Internal consistency (Cronbach’s alpha) was 0.70 in the present sample. 

     Perceived peer support. This construct was measured using five items that assessed 

students’ perception of their peers’ caring, valuing and helpfulness. Sample items for this 

measure are: ‘My friends care about how much I learn in math’, ‘My classmates spend time 

doing math with me’. The internal consistency (Cronbach’s alpha) of the measure was 0.66 in 

the current study. 
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     Perceived teacher support. This variable was measured using five items that assessed 

students’ perception of their math teacher’s caring, friendliness and helpfulness. Example 

items are: ‘The teacher considers my feelings’; ‘The teacher helps me when I have trouble 

with some math problem’.  In the current study, the Cronbach’s alpha reliability of this 

measure was .74.  

 

Motivational Beliefs Measures 

     Measures of the motivational beliefs included youth’s competence beliefs and their   

subjective value beliefs in math. The measures were adapted from Wigfield and Eccles (2000). 

Both measures were rated on a 5-point Likert type scale, ranging from 1 to 5. 

     Competence beliefs. Competence beliefs measure (5 items) assessed  among others how 

good the participants thought they were at math, how well they expected to do in the future in 

math, and how good they thought they would be at learning something new in Math. An 

example item is “How good at math are you?” (1= not at all good, 5= very good). The 

Cronbach’s alpha reliability in the current sample was 0.81. 

     Subjective value. Subjective value measure asked the participants how interesting math 

was, how important they thought being good at math, and how useful they thought math was. 

Wigfield and Eccles (2000) argue that subjective value comprises at least intrinsic value 

(interestingness of a task), attainment value (importance of doing well on a task for confirming 

ones self-schema) and utility value (usefulness of a task for an individual’s future goals). Yet, 

recent works of Eccles and colleagues (e.g., Durik, Vida, & Eccles, 2006) use two 

components; namely, interest (intrinsic value) and importance (a composite of attainment 

value and utility value). In the current study, we subjected the items measuring subjective 

value beliefs to a component factor analysis. The analysis yielded a two-factor solution 

explaining about 72.8% of the variance. Following Durik et al (2006), the factors were labeled 

interest (2 items) (e.g., How much do you like doing math?”(1= not at all, 5= very much), and 

importance (3 items)  (e.g., “How important is being good in math for you? (1 = not at all 

important, 5 = very important)) . The Cronbach’s alpha reliabilities were 0.83 and 0.72 for 

interest and importance respectively in the present sample. 
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Emotions Measures 

     Two scales assessed students’ level of math enjoyment and math anxiety. The scales were 

adapted from the Academic Emotions Questionnaire-Mathematics (AEQ-M, Pekrun, Goetz & 

Frenzel, 2005). Both math enjoyment and math anxiety scales were rated on a five-point scale 

ranging from 1(not at all) to 5 (very much).  

     Math enjoyment.  Students’ enjoyment of mathematics was assessed using math enjoyment 

scale (7 items). Sample items assessing math enjoyment include: ‘I enjoy studying math’; ‘I 

enjoy the challenge of taking math tests’. Internal consistency (Cronbach’s alpha) was 0.70 for 

the present sample.  

     Math anxiety.  Participants’ anxiety towards math was measured using math anxiety scale 

(8 items). Examples of items assessing math anxiety are: ‘I get tense and nervous while 

studying math’, ‘I am anxious about taking more math courses’. In the current sample, the 

internal consistency (Cronbach’s alpha) was 0.70. 

 

Achievement 

     Mathematics achievement. We collected the participants’ average math grade (of three 

trimesters) for the academic year in June 2007 from the school record office. The Dutch 

grading scale ranges from 1 (poor) to 10 (outstanding). Grades of 5.5 and above are passing 

grades.  

 

RESULTS 

The intercorrelations among the study variables are displayed in Table 7.1.  The three 

social support variables correlated significantly with math achievement. Both parental and 

teacher support were significantly related to the three motivational beliefs and the two discrete 

emotions. Peer support was significantly related to competence, interest and enjoyment but not 

to importance and anxiety. Math achievement was positively associated with competence, 

interest, importance and enjoyment but was negatively correlated with anxiety. Finally, gender 

(boys = 1, girls = 0) was negatively correlated with peer support and math achievement.  Since 

we felt that the associations between gender and math achievement might bias the findings, we 

controlled for gender in the subsequent analyses.  
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Table7.1  Summary Statistics and Bivariate Correlations among the Study Variables.  

Variable 1 2 3 4 5 6 7 8 9 10 

1. Parent support  
 .43** .34** .23** .20** .27** .19** -.15* .34** -.09 

2. Peer support 
  .34** .12* .14* .08 .19** -.07 .25** -.44** 

3.Teacher support 
   .26** .28** .13** .45** -.21** .43** -.13 

4. Competence  
    .48** .33** .45** -.60** .62** .09 

5. Interest   
     .42** .27** -.21** .40** .09 

6. Importance 
      .19** -.11 .25** -.07 

7. Enjoyment         -.33** .50** .04 

8. Anxiety  
        -.46** -.05 

9. Achievement 
         -.16* 

10. Gender 
          

    Mean 3.42 3.21 3.61 3.66 3.77 3.06 
2.31  

1.86 
7.55 - 

    Std Dev. .63 .89 .75 .69 .73 .83 
.60 

.64 
.94 - 

** P < 0.01, * P < 0.05  
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To test the multiple mediation hypotheses, we used a bootstrapping approach (Preacher 

& Hayes, 2008; Shrout & Bolger, 2002). Bootstrapping (resampling) strategy was used 

because it is suitable for testing multiple mediators simultaneously. The procedure uses 

original sample data as a population reservoir and takes random samples of size ‘n’ with 

replacement and estimates the total and specific indirect effects. Testing the total indirect 

effect is similar to testing the overall effect of multiple independent predictors in a regression 

analysis (Preacher & Hayes, 2008). Significant total indirect effect suggests that as a set, the 

multiple mediators (M’s) transmit the effect of an independent variable (X) on a dependent 

variable (Y). A specific indirect effect refers to the extent to which a mediator transmits the 

effect of X on Y, above and beyond the other mediators.  Preacher and Hayes (2008) 

recommend bootstrapping over the causal step strategy proposed by Baron and Kenny (1986), 

because (a) it relatively provides more accurate type I error rates and (b) it has greater power 

in detecting indirect effects. 

The analytic diagram (see Figure 7.2) shows the coefficients estimated. The ‘a’ 

coefficients represent the effects of social support on the mediators, the ‘b’ coefficients 

represent the effects of the mediators on achievement partialling out the effect of social 

support. The ‘c’ in panel A of the figure is the total effect of social support on achievement. 

The ‘c’ ’ in panel B is the direct effect of social support on achievement. The specific indirect 

effects are represented by a1b1 (competence), a2b2 (interest), a3b3 (importance), a4b4 (anxiety), 

and  a5b5 (enjoyment).  The total indirect effect is the sum of all the specific indirect effects. To 

test the hypotheses, we utilized the SPSS macros for multiple mediation (Preacher & Hayes, 

2008). The macros give estimates of the specific indirect effects as well as of the total indirect 

effect. Current analyses utilized 1000 bootstrap samples to create pseudo population of 

indirect effects. Ninety-five percent confidence intervals (95%CIs) were used to evaluate the 

significance and the magnitude of indirect effects estimated through the bootstrap techniques. 

An effect is significant if the confidence interval does not include zero. We described the 

extent of mediation by calculating the proportion mediated (i.e. ratio of indirect effect to total 

effect, Shrout & Bolger, 2002).  

 

 

 



Chapter 7                                                        

  

142 

 

 

 

A) 

 

 

 

 

 

 

B) 

 

 

 

 

 

 

 

 

 

Figure 7.2.  Analytic Diagram for the Multiple Mediation Model Proposed 

 

As a preliminary step for testing the multiple mediation, the paths a, b, c and c’ shown 

in Figure 7.2 were determined controlling for sex of the participants for the three support 

sources separately. The total effect of perceived social support (i.e. without the inclusion of 

the mediators) on achievement was tested individually for each support source. The direct 

effects of perceived social support on the mediators as well as the direct effects of the 

mediators on achievement were tested for each of the support sources separately.  

The results showed that perceived parental support had a direct positive effect on 

competence, interest, importance and enjoyment but a direct negative effect on math anxiety. 
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In the test of the direct effects of the mediators on achievement, in the parent support model, 

competence, interest, anxiety and enjoyment significantly predicted achievement.  

Nevertheless, importance did not have a statistically significant independent 

contribution to the model in the presence of the other mediators. Consequently, importance 

was not used in the subsequent analyses. The total effect of parental support on achievement 

was significant and so was its direct effect. Overall, the parent model explained 51% of the 

variance in mathematics achievement (see Figure 7.3). 
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Figure7.3. Parent Support, Mediators and Achievement (** P < 0.01, * P < 0.05)                       

 

Examination of the total and specific indirect effects of perceived parental support on 

achievement revealed interesting findings. The total indirect effect was significant with the 

95% bootstrap confidence interval excluding zero (CI.95 = .027, .070) (see row labeled total in 

Table 7.2). This suggests that the effect of perceived parental support on achievement was 
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multiply mediated by the motivational and emotional variables in general. Examination of the 

proportion of effects mediated shows that 55% of the total effect of parental support on 

achievement is mediated by the motivational beliefs and emotion variables altogether. 

Inspection of the specific indirect effects revealed that competence, interest, math anxiety, and 

math enjoyment significantly uniquely mediated the associations between parental support and 

achievement (see 95% CIs in Table 7.2). 
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Table 7.2.  Total and Specific Mediated Effects and their Corresponding Bootstrap Confidence Intervals for Parent Support, Peer 

Support, and Teacher Support. 

 

 

 

 

 

 

 

 

 

* The lower CIs are not exactly zero. The next lowest number after 0.000 is 3. 

 Parent Support Peer Support Teacher Support 

Indirect 

effects 
Estimate SE 95% CIs Estimate SE 95% CIs Estimate SE 95% CIs 

Competence .023 .007 (.011, .040) .020 .008 (.005, .040) .027 .008 (.014, .048 ) 

Interest .008 .004 (.001, .020) .004 .002 (.000, .014)* .009 .005 (-.000, .022)* 

Enjoyment .013 .005 (.004, .025) .015 .005 (.006, .027) .023 .008 (.008,  .041) 

Anxiety .006 .003 (.001, .017) - - - .007 .003 (.000,  .020)* 

Total .048 .011 (.027, .070) .039 .010 (.018, .065) .066 .013 (.043,  .098) 
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With regard to the direct effects of peer support on the mediators, the results were 

somewhat similar to those found in the parent support model (see Figure 7.4). Peer support 

had significant positive effects on competence, interest and math enjoyment. However, it had 

no significant effects on importance and anxiety. With the exception of importance, the 

proposed mediators significantly predicted achievement. The total effect and direct effect of 

peer support on achievement were found to be significant. Overall, about 49 % of the variance 

was explained by the variables included in the equation (see Figure 7.4). 

 The total indirect effect of perceived peer support on achievement was also significant 

(CI.95 = 018, .065), but relatively smaller in magnitude compared with that found in the parent 

model (see Table 7.2).  The analysis of the ratio of the total indirect effect on the total effect of 

peer support showed that almost 75% of the effect is mediated. The results for specific indirect 

effects of the proposed mediators showed that math enjoyment, interest and competence 

significantly mediated the associations between peer support and achievement (see 95% CIs in 

Table 7.2). 
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Figure 7.4.  Peer Support, Mediators and Achievement (** P < 0.01, * P < 0.05)                       
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Teacher support had direct positive effects on competence, interest, importance and 

math enjoyment but a direct negative effect on math anxiety. In the test of the direct effects of 

the mediators on achievement, importance did not have a significant effect. Competence, 

interest, and math enjoyment had positive direct effects on achievement. As in the other 

models, math anxiety had a negative effect on achievement. The total effect and direct effect 

of teacher support on achievement were significant.  Overall, about 51% of the variance in 

achievement was explained by teacher support and the mediating variables (see Figure 7.5). 
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Figure 7.5.  Teacher Support, Mediators and Achievement (** P < 0.01, * P < 0.05)                       

 

The specific and total indirect effects of teacher support are presented in Table 2. The 

total indirect effect of teacher support on achievement was significant (CI.95 = .043, .098). The 

motivational beliefs and the emotions simultaneously mediated the effect of perceived teacher 

support on achievement. The results show that about 62% of the total effect of teacher support 
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on achievement is mediated by the motivational beliefs and emotion variables in total. As is 

the case with effects of parental support, the indirect effects of competence, math anxiety and 

math enjoyment were all significant (see Table 7.2). Surprisingly, interest did not uniquely 

contribute to the indirect effect. 

 

DISCUSSION 

The purpose of the present study was to examine the mediational roles of motivational 

beliefs and emotions in the association between perceived social support (PSS) and 

mathematics achievement of early adolescents. Generally, the results revealed that the 

motivational and emotional variables multiply mediate the effect of PSS on achievement. In 

other words, PSS influenced achievement through its effect on competence, interest, 

enjoyment and anxiety, reinforcing the multiple mediation model proposed. Nevertheless, not 

all the proposed intervening variables uniquely mediated the association between PSS and 

achievement in the three models tested.  In addition, the magnitude of the mediated effects of 

social support as well as the unique effects of the mediators varied across the support sources. 

In general, the analyses provide support for the mediational assumptions in the literature.  

The results revealed that the students’ perceived support (from parents, peers and 

teacher) facilitated their motivation beliefs and emotions, which in turn, enhanced their 

achievement. First, the findings show that students who describe their parents as supportive 

appeared to possess adaptive motivational and emotional qualities. Such students in general 

feel less anxious about math, enjoy math, feel confident in math and tend to be interested in 

math, which in turn influence their performance. The results affirm the motivational and 

affective significance of parental support in early adolescents’ academic adjustment (Roeser, 

et al., 2000). Moreover, the results demonstrated that each of the four mediators uniquely 

accounted for significant proportions of the variance in the overall mediated effect of parental 

support. The mediational effects of competence beliefs and interest found in this study support 

the theoretical discussions on the effect of parental socialization of perceived competence in 

and values of mathematics (Parsons, Adler, & Kaczala, 1982).  The unique contribution of 

interest to the overall mediated effect is consistent with that of Wentzel (1998) who found that 

parental support indirectly influenced early adolescents’ achievement through its effect on 
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school and class related interest. Finally, the findings on the mediational roles of anxiety and 

enjoyment are consistent with the notion that supportive relationships with significant others 

reduces anxiety and enhances enjoyment which in turn are associated with adaptive outcomes 

(Baumeister & Leary, 1995).  In general, the mediational roles of the motivational beliefs and 

the emotions in the current study attest to the importance of parental support in early 

adolescents’ academic adjustment to school. 

Second, the results revealed that the association between perceived peer support and 

achievement was jointly mediated by competence, interest and enjoyment. The results suggest 

that supportive peer relationships affect adolescents’ achievement by way of developing 

motivational and emotional functioning. Indeed, the three mediators (competence, interest and 

enjoyment) had significant unique contributions to the overall mediated effect. The results 

concerning the unique effects of the mediators corroborate with previous findings that 

examined the link between aspects of peer relationships and motivational and affective 

outcomes (e.g., Battistich et al. 1995; Wentzel, 1994). In general, the findings support Harter’s 

(1996) theoretical explications that peer support influences students’ motivational beliefs and 

affective experiences, which in turn affect their adjustment. 

Finally, the results indicate that students who perceived their teacher as supportive tend 

to show adaptive motivational and affective patterns of behavior, which in turn are related to 

achievement. Four variables (competence, interest, enjoyment and anxiety) mediated the 

association between perceived teacher support and achievement. The perception that the 

mathematics teacher is supportive may have an influence on how students reflect on their self- 

system in that domain, which in turn affects their achievement. Students’ perceived teacher 

support implies that there is an authoritative resource they can access in times of stress relating 

to school mathematics. This provides them with sense of being secure in the classroom, which 

in turn, boosts their competence beliefs. One previous study (Levitt et al., 1994) on the 

mediational role of competence beliefs in the social support and achievement link, augments 

the current finding. Previous empirical work has found the importance of teacher support in 

maintaining and sustaining students’ intrinsic value (e.g., Midgley et al., 1989). As regards the 

emotional variables, both anxiety and enjoyment uniquely mediated the effect of teacher 

support on achievement. The results are consistent with previous findings that reported that the 
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perception of teacher support reduces feelings of anxiety and insecurity (Tricket & Moos, 

1974) and enhances feelings of enjoyment (Fraser & Fisher,1982) and that anxiety and 

enjoyment significantly predict achievement (e.g., Hembree, 1990; Ma,1997).  

In addition to the mediation effects, we examined the direct effect of PSS on 

achievement. Generally, early adolescents who reported higher social support (from parents, 

peers and teacher) scored higher on mathematics achievement. The finding supports the 

contention that supportive social relationships directly influence children and adolescents’ 

adjustment (Compas, 1987). Supportive social relationships with significant others may 

provide early adolescents with knowledge and skills with which they can face the challenges 

of schoolwork. Teacher, peer and parental advice and help on how to deal with academic tasks 

can enhance students’ achievement directly. In addition, early adolescents’ interaction with the 

support sources during stressful encounters may buffer effects of stress and hence promote 

performance. The finding is consistent with previous studies that showed the effect of 

perceived supportive social relationships on early adolescents’ academic achievement (e.g., 

Goodenow, 1993; Wentzel, 1998).  

In summary, the motivational beliefs and the specific emotions included in the 

analyses partially accounted for the effects of PSS on achievement. Among the proposed 

intervening variables, importance did not contribute significantly to prediction of math 

achievement in all the three models tested. Consequently, it was not used in subsequent 

analyses. The results suggest that once the other mediators are controlled the predicting power 

of importance diminishes. Given recent evidences that task values determine intentions and 

choices more strongly than performance (see Wigfield & Eccles, 2000), the finding is not 

surprising. Nevertheless, the significance of interest (intrinsic value), a component of task 

value, demonstrated in this study suggests that more detailed analysis is needed to disentangle 

the relative effects of task value components. In general, however, the findings of  the current 

study support the general assumptions in the literature that supportive social relationships 

promote  adjustment - directly or indirectly through sustaining and maintaining competence 

and value beliefs as well as affective experiences (e.g., Harter, 1996;  Roeser, et al., 2000) 

However, interpretation of the current findings should be made with several limitations 

in mind. First, our cross-sectional design involved concurrent data on social support, the 
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mediators and achievement. This makes it difficult to draw definitive causal conclusions. 

Nevertheless, the evidences for the associations certainly accord with previous studies that 

employed longitudinal designs (e.g. Dubow et al., 1991) as well as theoretical models on the 

associations between supportive social relationships and academic adjustment (e.g., Eccles, 

1993).  Future research may benefit from a longitudinal mediational design whereby social 

support is measured before the mediators after which achievement is measured. Second, our 

measure of social support was crude. Literature on social support suggests that different 

support functions (e.g., emotional, informational and instrumental) may relate differentially to 

various adjustment indices (e.g. depression, academic achievement). Specifying and assessing 

these functions in future research may help in painting a more nuanced picture of the linkage 

between social support and achievement. Finally, some characteristics of socializing agents 

(e.g., parental and teacher expectations, friends’ achievement motivation) may influence each 

of the variables in this study. Controlling for such variables may help one to disentangle the 

intricate relations between social support, motivational beliefs, emotions and achievement 

more precisely.  

Despite these limitations, the findings of the current study have important implications. 

Our analyses suggest that early adolescents, who perceived their parents, peers and teacher as 

supportive, are faring well in school with regard to their motivation, emotion and achievement 

in math. It would be worthwhile to set up peer support schemes where by older adolescents 

help the younger ones particularly during critical transition years (e.g., Grades 7 or 9). Such 

transitions are usually associated with the demise of prior peer networks. It would also be 

useful to strengthen close contact between teachers and their students. Additionally, schools 

may inform parents of the benefits of their praise and encouragement in their children’s 

achievement. In general, the findings of the current study suggest that schools should pay 

particular attention to social context of adolescents’ learning. Schools should focus on creating 

supportive social relationships and should encourage parents to provide supports needed at 

home to their children.  

This study makes two important contributions to the literature on the linkage between 

social support and achievement among early adolescents.  First, we consider how motivational 

beliefs and emotions jointly mediate the association between social support and achievement. 
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We find that social support influences achievement through the adolescents’ beliefs and 

affective experiences. Previous studies have rarely focused on studying the mechanisms 

underlying the effects of social support on achievement (see Wentzel, 1998). Second, we 

examine the role of a specific mediator in relation to others in the same model. Results from 

such analyses inform both theory and practice. Theoretically, they provide information on the 

relative importance of a mediator, which further improves theorizing the mechanisms of 

influence. Practically, the results suggest that intervention may aim at only the limited 

promising intervening variables for an optimal outcome. In conclusion, assessing the 

mechanisms through which social support influences early adolescents’ achievement is 

important because multitudes of variables may intervene in the process which if not detected 

would lead to erroneous conclusions regarding direct effects.   
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The purpose of the current dissertation was to examine the nature, expectancy-value 

antecedents, and cognitive consequences of students’ emotions in mathematics among early 

adolescents. Towards this end, six interrelated studies were conducted. The collection of the 

six empirical chapters in this dissertation shed light on the plausibility of some of the 

theoretical assumptions on the nature of students’ emotions, their antecedents, and their 

cognitive consequences. In this final chapter, I will first summarize the main findings of the 

empirical chapters of the dissertation. I will then discuss the theoretical implications of the 

results by clustering related concepts around specific themes. Next, I will discuss the practical 

implications of the findings followed by the limitations of the current dissertation and the 

directions for future research. Finally, I will end with a brief conclusion. 

 

Summary of Main Findings 

The study reported in Chapter 2 used a multi-method qualitative design to explore the 

emotional experiences of students in a classroom setting. The major purpose of this chapter 

was to examine the extent to which students’ subjective experience of six specific emotions 

(i.e., anger, anxiety, boredom, enjoyment, pride and shame), the nonverbal expressions of the 

emotions and the peripheral autonomic activation (heart rate changes) related to the emotions 

correspond. Analyses of data from multiple sources, i.e. a nonverbal coding scheme, a video 

stimulated recall interview, and heart rate monitoring, showed that nonverbal expressions of 

anger, anxiety, and enjoyment were somewhat coherent with heart rate changes and with 

students’ own retrospective confirmation of experiencing the emotions concurrently. 

Nevertheless, nonverbal expressions of boredom, pride, and shame seldom corresponded 

concurrently with the students’ interview responses. Although students only infrequently 

experienced pride and shame, the nonverbal expressions they did show with regard to these 

emotions corresponded well with heart rate changes. Another purpose of this study was to 

investigate whether students’ appraisals of their competence in performing a curricular task, 

and their subjective evaluation of the value of the task influenced their emotional 

experiences. The results showed that low perceived competence and low perceived value of 

the task might instigate anger and/or anxiety, whereas low value and high competence 

appraisals may lead to boredom. On the other hand, the findings showed that high 
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competence and high value appraisals might instigate enjoyment.  

The purpose of the study reported in Chapter 3 was twofold: (1) to examine day-to-day 

within-student variability in emotional experiences and (2) to investigate intra-individual 

associations between daily appraisals of competence and value, and daily emotions. Using a 

daily diary method, we assessed students’ competence and value appraisals as well as eight 

discrete emotions (i.e. anger, anxiety, boredom, enjoyment, hope, hopelessness, pride, and 

shame) experienced during math lessons. Results showed that within-students variability in 

emotional states accounted for a substantial amount of total variability in those emotional 

states. More specifically, within-students variability in emotional states accounted for 41 

percent to 70 percent of total variability in the respective emotional states. The results also 

showed that competence and value appraisals were in general, systematically associated with 

the experience of specific emotions. Within-students, daily competence, and value appraisals 

predicted both positive and negative emotions in the expected directions. On days in which 

students rated their competence judgment as high, they also reported  higher levels of positive 

emotions (enjoyment, hope, and pride) and lower levels of negative emotions (anger, anxiety 

and hopelessness). Similarly, on days in which the students rated their value judgment as high, 

they also reported elevated levels of positive emotions and lower levels of negative emotions. 

In Chapter 4, I examined the mutual influence of relatively stable domain-

specific competence and value beliefs, and situation-specific appraisals of competence and 

value on the daily emotional experiences of students in a classroom context. More 

specifically, I tested two models. In the first model, I examined whether and to what extent 

daily appraisals of competence and value mediate the effects of relatively stable 

competence and value beliefs on daily emotional experiences. Results showed that daily 

appraisals of competence and value indeed mediated the effect of relatively stable 

competence and value beliefs. In other words, appraisals seem to serve as mechanisms 

through which relatively stable domain-specific beliefs influence daily emotional 

experiences. In the second model, I tested the assumption that the effects of daily 

appraisals of competence and value on daily emotions are moderated by students’ 

relatively stable competence and value beliefs. Results showed only partial support for this 
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hypothesis; only the effect of value appraisal on daily negative emotions was moderated 

by relatively stable value beliefs.   

The foregoing chapters were based on the assumption that appraisals cause emotions 

rather than the other way round. However, it can be argued that appraisals and emotions are 

reciprocally related. In Chapter 5, I tested this assumption by investigating the reciprocal 

associations between domain-specific expectancy-value beliefs (competence beliefs, intrinsic 

value, attainment value, and utility value) and emotions (anxiety, boredom, enjoyment, and 

pride) over a period of one year. Cross-lagged structural equation modeling analyses revealed 

mixed findings. Whereas, in some of the models, the reciprocal relationships were supported, 

in other models only the paths from emotions to the expectancy-value variables were 

significant. For instance, consistent with the general assumption that appraisals and emotions 

are reciprocally related, prior competence beliefs negatively predicted subsequent levels of 

anxiety, and vice versa. However, in several cases, prior emotions influenced subsequent 

appraisals, but not vice versa. For instance, prior enjoyment and pride positively predicted 

subsequent value beliefs (intrinsic value, attainment value, and utility value), but not vice 

versa. Overall, the results lend only partial support for the reciprocal determinism assumption 

held in most socio-cognitive models of emotions in education. 

In Chapter 6, I examined the general developmental trend of four academic emotions 

(anxiety, boredom, enjoyment and pride). In addition, I examined whether changes in these 

emotions influenced changes in components of self-regulated learning (shallow, deep and 

meta-cognitive strategies) and achievement in mathematics among early adolescents in a 

critical transition year. Results of growth curve analyses demonstrated that boredom showed 

a steady increase over the study period. Contrary to the increasing trend for boredom and 

consistent with our expectations, the trend for enjoyment and pride was one of decline. With 

regard to the second objective, the increasing rate of boredom was associated with a declining 

rate of shallow strategy use. Neither of the changes in anxiety or boredom significantly 

influenced changes in the use of deep or meta-cognitive strategies, although the effects were 

in the expected direction. Changes in both boredom and anxiety were associated with the 

changes in mathematics achievement. The two positive emotions (enjoyment and pride) were 

positively associated with cognitive and meta-cognitive strategies, as well as with 
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achievement in a consistent manner. 

 In the final empirical chapter of the present dissertation, I examined how competence 

and value beliefs, as well as two academic emotions (anxiety and enjoyment), mediated the 

associations between perceived social support and achievement in mathematics. The major 

purpose of this chapter was to examine the multiple mediational effects of expectancy-value 

beliefs (competence beliefs and subjective value) and emotions (anxiety and enjoyment) that 

may account for the empirical link between perceived social support (from parents, peers, and 

teachers) and achievement in mathematics. Results showed that, together, the expectancy-

value beliefs and the emotions, partially mediated the effect of perceived social support on 

achievement. In other words, the beliefs and emotions seemed to serve as mechanisms through 

which social support exerted influence on achievement. 

 

Theoretical Implications 

The findings of the current dissertation constitute novel empirical evidence on the 

nature, expectancy-value antecedents and cognitive consequences of students’ emotions. As 

such, the findings have several implications for theory and research. 

Students’ emotions: response coherence, variability and change 

The current dissertation contributes to the nascent yet growing literature on the nature 

of students’ emotions by providing empirical evidence on emotional response coherence, 

short-term intra-individual variability, and patterns of change over time. First, the findings on 

emotional response system coherence in the classroom context reported in Chapter 2 

demonstrated that students’ emotions, to some degree, give rise to coordinated experiential, 

expressive and physiological responses to the ongoing student-situation transaction. The 

findings lend partial support to the theories that hypothesize coherence between the 

experiential, expressive, and physiological emotional responses (e.g., Elkman, 1992; Lazarus, 

1991). The findings are also broadly consistent with previous laboratory-based social 

psychological studies that found some degree of correspondence between expressive, 

physiological, and experiential facets of emotion (for a review see Matsumoto, Keltner, 

Shiota, O’Sullivan, & Frank, 2008). Although coordinated emotional response systems 

facilitate individuals’ actions to challenging environmental demands (Lazarus, 1991; 
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Levenson, 1994), to date research and theory on emotions in education have generally 

overlooked the importance of emotional response coherence. The findings of the current 

dissertation demonstrate that such coherence, albeit limited, is evident.  

Second, the intra-individual approach utilized in Chapter 3 demonstrated a substantial 

amount of within-student variability in emotional experiences. More specifically, the findings 

revealed that on average, across the eight emotions assessed, more than half of the total 

variance in emotional experiences was within-students. This implies that students’ every day 

emotions do not involve merely inter-individual variability in average tendencies, as is often 

portrayed in research on math anxiety, but they also involve intra-individual variations that 

occur as students encounter varying degrees of challenges and threats across learning 

episodes. Traditionally, intra-individual variability in repeated measures data has often been 

regarded as random measurement error. Nevertheless, a growing body of theory and research 

suggests that intra-individual variability in emotions may reflect individuals’ responses to the 

varying degrees of available challenges and opportunities (Morris, 1992). Indeed, the current 

finding is consistent with social psychological studies that have demonstrated that emotions 

experienced across short time intervals, such as days, show a substantial amount of within-

person variability in response to daily events (Eid & Diener, 1999). Although, theoretically, 

the importance of studying the ebbs and flows of students’ emotions in authentic classroom 

contexts is acknowledged, empirical evidence to support this within-student fluctuation is very 

sparse.  

Third, the findings of Chapter 6 demonstrated that students’ emotions show patterns of 

intra-individual change over time. Besides variability, scholars have highlighted the 

importance of studying developmental trends of students’ emotions (Pekrun  & Schutz, 2007). 

Much of the previous research on students’ math anxiety and test anxiety has shown that these 

two emotions increase over time (Ma, 1999; Zeidner, 1998), but little is known about other 

emotions, such as enjoyment, boredom, and pride. The current dissertation has attempted to 

address this lacuna. The findings of the current dissertation showed that students’ positive 

emotions, such as enjoyment and pride, decrease over time; the dissertation also demonstrated 

that boredom related to mathematics increases over time. Although such a developmental 

pattern is observed in a within-year design, it greatly contributes to our understanding of the 
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development of students’ emotions during a critical transition year. Above all, this study heeds 

a recent call by Pekrun and Schutz (2007) to explore the ontological development of academic 

emotions.  

Expectancy-value antecedents of emotions: levels of analysis and dynamics overtime 

The dissertation also contributes to existing literature on expectancy-value antecedents 

of students’ emotions by examining how these variables function at different levels of 

analysis, across several occasions, and over time intervals. First, the intra-individual approach 

utilized in Chapter 3 of the current dissertation has enabled us to model intra-individual co-

variations between appraisals and emotions. Consistent with cognitive mediational models of 

emotions in education (e.g., Boekaerts, 2001; Pekrun, 2006), we found a substantial intra-

individual covariations between appraisals and emotions across days. These findings 

corroborate previous studies that utilized inter-individual approaches (e.g., Boekaerts, 2007; 

Frenzel et al., 2007; Goetz et el., 2007). The findings of the current dissertation are among the 

first to show such within-individual covariations between appraisals and emotions. Thus, the 

results lend support to emerging models of emotion in education by providing evidence on the 

intra-individual functioning of appraisals assumed in the literature.   

Second, the trait-state distinction utilized in the current dissertation showed that 

analyzing expectancy and value variables at different levels of conceptualization has the 

advantage of parsing the independent, as well as the mutual, effects of the dynamic and static 

nature of the variables. The findings of Chapter 4 showed that although both trait-like and 

state-like competence and value variables are important for students’ daily emotional 

experiences, understanding the true nature of emotional states in the classroom requires 

considering the joint effects of the appraisals. More specifically, the findings suggest that 

state-like variables serve as mechanisms through which the trait-like variables operate. This 

finding underscores Boekaerts’ (1996a) admonition that theorizing about students’ emotions 

should not ignore the multi-layered nature of motivational beliefs. It also supports her 

contention that domain-specific motivational beliefs influence emotional experiences in actual 

learning contexts through students’ interpretations of the actual learning episodes (Boekaerts, 

2001). The findings generally suggest that emerging models of emotions should advance both 

transient and stable person-environment transactions. 
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Third, the findings on the reciprocal relationships between expectancy-value beliefs 

and emotions reported in Chapter 5 showed that the reciprocal dynamics between the two sets 

of variables may not be as impeccable as is often portrayed in literature. Nevertheless, there is 

some support for such reciprocal dynamics. For instance, consistent with the reciprocal causal 

assumption of control-value theory (Pekrun, 2006), competence beliefs and anxiety were, 

reciprocally related, as were intrinsic value and boredom; attainment value and pride; utility 

value and anxiety; and utility value and pride. Yet, in a few of the models tested, the direction 

of the effects flowed from emotions to expectancy-value beliefs, but not vice versa. The 

findings suggest the reciprocal effects may hold only for some appraisal-emotion linkage and 

that focusing on the whole rather than the parts may blur the true picture of the relations 

between appraisals and emotions.  

 

Cognitive consequences of emotions: self-regulation and achievement 

The findings of the current dissertation add to the existing literature on cognitive 

consequences of students’ emotions by demonstrating the role of positive and negative 

emotions in self-regulated learning and achievement. The findings on the role of emotions in 

self-regulation and achievement are theoretically and empirically consistent with a growing 

body of literature highlighting the importance of student’ emotions for cognitive self-

regulation and performance (e.g., Pekrun, 2006; Pekrun et al, 2002; Linnenbrink, 2007). In 

Chapter 6, we found that changes in students’ emotions are systematically related to the 

changes in the components of self-regulated learning and achievement. More specifically, 

corroborating recent cross-sectional findings on the associations between discrete emotions, 

self-regulated learning, and achievement in a university context (e.g., Pekrun et al., 2002), 

increases in negative emotions such as anxiety and boredom were associated with declines in 

components of self-regulated learning and achievement of early adolescents. On the other 

hand, decreases in positive emotions were related to declines in components of self-regulated 

learning and achievement. The effects were found after controlling for both initial levels of 

the emotions and prior achievement. Overall, the findings lend support to the control-value 

theory of achievement emotions (Pekrun, 2006) by providing longitudinal evidence on the 

associations between emotions, self-regulation, and achievement in a secondary school 
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context. 

 

Importance of social support 

Another important contribution of the current study is the demonstration that 

supportive social relationships both at school and at home could precipitate students’ 

evaluations of their competence in, and the value of, math, as well as their affective reactions 

to mathematics, which in turn could affect their achievement in the subject. A number of 

scholars have consistently argued that students’ supportive social relationships at home and at 

school can profoundly influence their affective and motivational resources which in turn 

influence their school adjustment (Roeser et al., 2000; Wentzel, 1998; Wigfield & Wentzel, 

2008). In the last empirical chapter of the current dissertation, we tested this assumption. 

Consistent with such conjecture, we found that students’ competence and value beliefs—as 

well as anxiety and enjoyment— in math multiply mediated the relationship between 

perceived social support (from parents, peers, and teacher) and achievement. An important 

implication of this finding is that research and theory regarding emotions in education should 

consider the role of social relationships in both the school and at home. This is particularly 

important for emerging models of emotions in education that generally draw on appraisal 

theories of emotion which often do not account for the social context in emotional process 

(see Manstead & Fischer, 2001). 

 

Practical Implications 

In addition to the theoretical implications discussed above, the findings of the current 

dissertation have a number of practical implications. As found in Chapter 2, to a certain 

degree, students’ emotional response systems converge to signify an emotional experience. 

This suggests that recognition of one component is likely to imply the presence of the other 

components. An important implication of this convergence is that teachers may use students’ 

nonverbal expressions to judge those students’ emotional experiences and act accordingly. 

Thus, teachers should be alert to their students’ nonverbal expressions, which may indicate an 

emotion.  
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In Chapter 3, we found that students’ emotions as well as their appraisal correlates are 

dynamic. More specifically, we found that students’ emotions and the associated appraisals 

change from lesson-to-lesson much more than they change from student-to-student. A clear 

implication of such dynamics is that teachers can greatly influence situational appraisals and 

subsequent emotions. These variabilities appear to reflect changes in the levels of demand 

and challenge of daily lesson topics. They may also reflect teachers’ variations in daily lesson 

delivery. Perhaps teachers should aim at balancing the demand and control of daily lessons 

by providing activities that are within the students’ range of capability and by providing 

authentic and true-to-life tasks in the classroom (Pintrich, 2003; Pekrun, 2006). Chapter 4 

revealed that what students bring to the classroom, that is, their relatively stable competence 

and value beliefs influences their daily emotions; suggesting that teachers should attend to 

individual differences. The chapter also has shown that lesson-specific appraisals in the 

classroom mediate the effects of relatively stable beliefs, suggesting that teachers can still 

make a difference. The study reported in Chapter 5, revealed some reciprocal associations 

between expectancy-value beliefs and emotions. The implications of such findings are that 

interventions targeting competence and value-related beliefs might influence emotions, and 

vice versa.  

The findings of the current dissertation also showed that emotions play a significant 

role in students’ self-regulated learning and achievement. The findings have in particular 

shown that positive emotions have important implications for learning and achievement; thus, 

cultivating positive emotions through instructional practices such as involving students could 

possibly help to improve learning and performance. Chapter 7 showed that students’ 

perceived social support (from parents, peers, and teachers) has the potential to affect their 

emotions, motivation, and performance. This clearly implies that teachers should provide a 

socially supportive classroom environment. Teachers should show that they care for students’ 

learning and that they listen to students’ needs and desires in the classroom. Parents should 

also do their share in such an effort. Schools may provide peer-support schemes that allow 

students to come together for discussions and reflections on their classroom experiences, and 

to help each other.  
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Limitations and Future Directions 

The current dissertation has several limitations that should be taken into account when 

interpreting the findings. The first limitation of the dissertation pertains to emotional response 

system coherence. An underlying premise that motivated the examination of emotional 

response coherence was the assumption that coordinated responses would aid individuals in 

responding to the demands of the situation. In other words, emotions coordinate responses 

across different modalities—such as nonverbal displays, subjective reactions, and 

physiological preparations— that help in approaching or avoiding tasks. This study did not 

examine the functional role of such correspondence, and hence, an important future research 

direction would be to explore how coordinated responses facilitate or impede students’ 

reactions to the demands of academic tasks in the classroom. 

The second limitation of the current dissertation relates to the use of the diary method. 

Unlike several previous studies that viewed motivation and emotions as stable individual 

difference variables, we conceptualized both emotions and their eliciting appraisals as having 

both qualities: stable and transient. An understanding of transient aspects of emotions and 

their concomitants in the actual classroom context requires that researchers should attend to 

the instantaneous features of the actual classroom context. The diary method used in the 

current dissertation was inspired by such an assumption. In spite of its capability to capture 

life as it is lived (Bolger et al., 2003), the diary method has its own limitations. Unlike 

traditional survey designs, diary methods require a high level of participant commitment and 

dedication. Thus, it is likely that the substantial demands on the participants could influence 

the process of data collection. To address this issue, we used short forms that take a few 

minutes to complete. Indeed, there is a down side to this; a limited number of items in diary 

forms might also mean that a phenomenon under question may not be studied in depth. 

Another limitation of diary methods is related to possible changes in the participants’ 

experience due to the completion of diaries (Bolger et al., 2003). The participants of the 

studies reported in the current dissertation might have developed an understanding of the 

constructs being studied, due to repeated exposure. Overall, the limitations concerning the 

diary method and its implementation in the current dissertation point to an important 

direction for future research. The purpose of using the diary method is to examine the 
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‘online’ emotional experiences of students. Such online experiences may be handled better 

using technology-enhanced experience-sampling methods that randomly signal students 

during their actual lessons.  

The third limitation of the dissertation pertains to the limited attention given to 

differences between classrooms and schools. This dissertation focused mainly on antecedents 

and consequences of students emotions at the individual level of analysis. Nevertheless, one 

might wonder whether students belonging to different classes experience different types or 

levels of emotions, and one may also wonder whether this could be the case at the school 

level. Moreover, one could ask if the functional role of emotions is universal across 

classrooms or schools. It is compelling to think of such variability at both classroom and 

school levels. This underlines the need for future research. Classrooms differ 

characteristically in their climate. How might these climate differences influence students’ 

emotions? Schools too should be considered as important learning contexts that influence 

both the elicitors of emotions and the emotions themselves. For instance, expectations and 

values of achievement implied in school polices may influence students’ emotions. 

Moreover, researchers should consider learning contexts at a higher level than the school. 

Although educational institutions are important in shaping students’ cognitions and emotions, 

the broader cultural context also plays a significant role in such a process. Cultural 

background appears to be an important factor that researchers of emotions in education 

should consider. The cognitive appraisal models and their sister theories in education tend to 

emphasize self-and self-representation as core elicitors of emotions. In particular, the 

expectancy-value tradition has generally emphasized the self as central tenet of behavior. 

Given several analyses that show differences in self-construal across cultures (e.g., Markus & 

Kitayama, 1991) and given the fact that most of the studies to date are within the western 

cultural context, testing the cross-cultural generalizability of expectancy-value approaches to 

emotions is at stake. 

In addition to cultural context, another important issue worth considering is the role of 

social context, particularly with regard to social relationships at school and at home. In this 

dissertation, we focused only on one aspect of social relationships: social support. Given the 

importance of early adolescence for future psychological and career development, several 
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issues merit future consideration. As noted in this dissertation, adolescents’ peer networks 

become wider— but how do students benefit from such network with respect to emotions? 

How might selective networking (in terms of, say, math ability) among adolescents influence 

their emotional experience? A large body of research shows that emotions are contagious, i.e., 

people may mimic the emotions of others (Hatfield, Cacioppo & Rapson, 1993). Are perhaps 

more anxious children transferring their anxiety to the less anxious kids?  

The fourth limitation of the current dissertation pertains to the selected outcomes. In 

particular, the dissertation mainly focused on how students’ emotions influence their self-

regulated learning strategies and performance in mathematics. Although self-regulated 

learning and achievement are desirable outcomes, students’ achievement-related decisions 

and choices are equally important. A great deal of research in social psychology shows that 

emotions significantly influence decision-making (see Isen, 2000; Clore et al., 1994, for 

reviews). Research also shows that decisions are made based on anticipated affective 

experiences; for instance, people examine the utility value of a task based on the valence of 

anticipated emotions (Mellers, 2004). It remains to be seen how emotions affect students’ 

decisions to pursue mathematics-requiring careers or to choose mathematics-requiring fields 

of study at the college level. It can certainly be argued that anxiety and enjoyment would 

have differential implications for students’ pursuit of educational path and career avenues that 

depend on math.  

The final limitation pertains to the generalizability of the current findings. This 

dissertation focused on the antecedents and consequences of emotions experienced in 

mathematics by grade seven students, in the first year of secondary school, in the Dutch 

context. Although there was a clear rationale for choosing mathematics, it may be difficult to 

generalize the findings of the current studies to other school subjects, such as languages or 

history. Nevertheless, the findings may be useful for subjects that share some resemblance 

with mathematics, such as physics. Moreover, the samples of grade seven students and their 

situation in the first year of secondary school, in the Dutch context, suggests that 

generalization of the study beyond early adolescents or even early adolescents outside such a 

critical transition year, may be difficult. Obviously, future research is necessary on other 

school subjects, different age groups, and across different cultures. 
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Conclusion 

The present dissertation has attempted to address several gaps in the literature on 

students’ emotions in education. In particular, I have shown that emotional responses fairly 

correspond, and that expectancy-value-related beliefs are associated with students’ emotions 

in mathematics regardless of the unit of analysis or time interval. I have also shown that 

emotions have important implications for students’ self-regulated learning and achievement. 

Finally, I have demonstrated that students’ supportive social relationships precede 

motivational and emotional mechanisms that give rise to achievement. Overall, the findings 

of the present dissertation accentuate that emotions are important in the classroom, and 

therefore should no longer be ignored in educational research. 
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                                             Samenvatting in het Nederlands 

Dit proefschrift onderzocht de aard, de oorzaken en de gevolgen van de emoties die 

leerlingen ervaren in de klas. Meer specifiek ging het onderhavige onderzoek in op de 

volgende vier vragen: 1). In welke mate corresponderen de non-verbale uitingen, variabiliteit 

in hartslag en de subjectieve ervaring van emoties met elkaar? 2). Welke relatie bestaat er 

tussen expectancy-value beliefs en emoties? 3). Wat zijn de cognitieve gevolgen van de 

emoties die een leerling in de klas ervaart? 4). Medieren expectancy-value beliefs en emoties 

het verband tussen de sociale steun die een student ervaart en zijn of haar prestaties? Om deze 

vragen te beantwoorden, werden zes onderzoeken uitgevoerd.  

Het onderzoek dat in hoofdstuk 2 wordt beschreven gebruikte een multi-method 

qualitative design om emoties van leerlingen in de klas te onderzoeken. Het belangrijkste doel 

van hoofdstuk 2 was te onderzoeken in hoeverre de subjectieve ervaring van zes specifieke 

emoties (boosheid, angst, verveling, vreugde, trots en schaamte), de nonverbale expressie van 

die emoties, en de perifere activatie van het zenuwstelsel met elkaar corresponderen. Data, 

verzameld middels verschillende methoden (nonverbaal coderingsschema, ‘video stimulated 

recall’-interview, hartslagmeting), lieten zien dat nonverbale uitingen van boosheid, angst en 

vreugde (enigzins) overeenkwamen met veranderingen in hartslag en de subjectieve beleving 

van studenten. Nonverbale uitingen van verveling, trots en schaamte, daarentegen, kwamen 

slechts zelden overeen met de antwoorden die studenten gaven tijdens het interview. Alhoewel 

studenten slechts incidenteel trots en schaamte rapporteerden, kwamen de nonverbale uitingen 

daarvan wel overeen met veranderingen in hun hartslag.  

Het doel van het onderzoek dat in hoofdstuk 3 wordt beschreven is tweeledig: (1) het 

onderzoeken van de dagelijkse intra-individuele variabiliteit in de ervaring van emoties, en (2) 

het, op intra-individueel niveau, onderzoeken van de relatie tussen dagelijkse percepties van 

competentie en waarde en dagelijkse emoties. Middels de dagboekmethode werden, tijdens 

wiskundelessen, enerzijds percepties van competentie en waarde geregistreerd en anderzijds 

acht emoties (boosheid, angst, verveling, vreugde, hoop, wanhoop, trots en schaamte). De 

resultaten lieten zien dat de intra-individuele variabiliteit in emoties een substantieel deel van 

de totale variabiliteit in deze emoties verklaarde. Meer specifiek, verklaarde de intra-

individuele variabiliteit 41 tot 70 procent van de totale variabiliteit van de betreffende emotie. 

Uit de resultaten bleek ook dat percepties van competentie en waarde, in zijn algemeenheid, 
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systematisch gerelateerd waren aan de ervaring van specifieke emoties. Zoals verwacht, 

voorspelden, op intra-individueel niveau, dagelijkse percepties van competentie en waarde de 

ervaring van zowel positieve als negatieve emoties. Op dagen dat leerlingen zichzelf als 

competent zagen, rapporteerden ze meer positieve emoties (vreugde, hoop en trots) en minder 

negatieve emoties (boosheid, angst en wanhoop). Hetzelfde gold voor dagen dat leerlingen 

hun waarde hoog inschatten. Ook dan ervaarden ze meer positieve emoties en minder 

negatieve.  

In hoofdstuk 4 is de gezamenlijke invloed onderzocht van relatief stabiele en 

domein-specifieke overtuigingen van competentie en waarde en situatie-specifieke 

percepties van competentie en waarde op de dagelijkse ervaring van emoties van leerlingen. 

Meer specifiek werden twee modellen getoetst. In het eerste model werd nagegaan of 

dagelijkse percepties van competentie en waarde het effect van relatief stabiele percepties 

van competentie en waarde op de dagelijks ervaring van emoties medieerden. De resultaten 

laten zien dat dit inderdaad het geval was. Dagelijkse percepties van competentie en waarde 

lijken dus het mechanism te zijn, waarmee relatief stabiele domein-specifieke 

overtuigingen van competentie en waarde hun invloed uitoefenen op de emoties van 

leerlingen. In het tweede model werd de hypothese getoetst dat het effect van dagelijkse 

percepties van competentie en waarde op de dagelijkse emoties van leerlingen, wordt 

gemodereerd door de relatief stabiele overtuigingen van competentie en waarde die de 

leerlingen erop na houden. De resultaten ondersteunden deze hypothese slechts ten dele: 

alleen het effect van dagelijkse percepties van competentie en waarde op de dagelijkse 

ervaring van negatieve emoties werd gemodereerd door relatief stabiele overtuigingen van 

competentie en waarde.  

In de hierboven beschreven hoofdstukken was het uitgangspunt dat percepties van 

competentie en waarde bepaalde emoties veroorzaken, maar niet het tegenovergestelde, 

namelijk dat bepaalde emoties de percepties van competentie en waarde bepalen.Het kan 

echter worden beargumenteerd dat percepties en emoties wederzijds samenhangen, waarbij 

beide zowel oorzaak als gevolg kunnen zijn. In hoofdstuk 5 werd onderzocht of dit inderdaad 

het geval is: over de periode van een jaar werd gekeken hoe domein-specifieke expectancy-

value beliefs samenhingen (competence beliefs, intrinsic value, attainment value, and utility 
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value) met bepaalde emoties (angst, verveling, vreugde, trots). Uit de cross-lagged structural 

equation modeling analyses kwamen gemengde resultaten naar voren. In sommige modellen 

werd de reciproke relatie tussen percepties en emoties ondersteund. Zo voorspelden eerder 

gerapporteerde overtuigingen over de eigen competentie negatief de hoeveelheid angst die 

leerlingen later ervaarden, en andersom. In andere modellen, echter, waren alleen de paden 

van emoties naar expectancy-value beliefs significant. In verschillende gevallen beinvloedden 

eerder ervaren emoties wel percepties maar niet andersom. Zo voorspelden eerder ervaren 

vreugde en trots positief later gerapporteerde overtuigingen van waarde (intrinsic value, 

attainment value, and utility value), maar niet andersom. De resultaten ondersteunen dan ook 

maar ten dele de assumptie van reciproke determinisme die wordt verondersteld in veel socio-

cognitieve theorieen over emoties in het onderwijs.  

In hoofdstuk 6 werd de ontwikkeling in de tijd van vier specifieke emoties in de klas 

onderzocht (angst, verveling, vreugde en trots). Ook werd onderzocht of veranderingen in 

deze emoties van invloed zijn op componenten van zelf-regulerend leren (oppervlakkige –, 

diepe – en meta-cognitieve strategieen) en op de prestaties in wiskunde, bij leerlingen in een 

belangrijk overgangsjaar. Growth curve analyses lieten een stabiele toename zien van 

verveling over de tijd. Consistent met de verwachtingen, trad er, daarentegen, een negatieve 

trend op voor vreugde en trots: de ervaring van deze emoties nam, in de tijd gezien, af. De 

toename in verveling in de tijd ging samen met een afname van het gebruik van de 

oppervlakkige strategie. De veranderingen in angst en verveling over de tijd waren niet 

significant van invloed op de veranderingen in het gebruik van de diepe strategie of meta-

cognitieve strategieen, alhoewel de niet-significante effecten wel in de voorspelde richting 

waren. Veranderingen in verveling en angst waren wel significant gerelateerd aan verandingen 

in wiskundeprestaties. De twee positieve emoties (vreugde en trots) waren consistent en 

positief gerelateerd aan cognitieve en meta-cognitieve strategieen, als ook aan prestaties.  

 In het laatste empirische hoofdstuk van dit proefschrift werd onderzocht hoe 

overtuigingen over competentie en waarde en de ervaring van twee emoties in de klas (angst 

en vreugde) de relatie tussen percepties van sociale steun en wiskundeprestaties medieren. 

Meer specifiek was het belangrijkste doel van dit hoofdstuk de multipele medierende effecten 

te onderzoeken die expectancy-value beliefs (competence beliefs and subjective value) en de 
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twee emoties van angst en vreugde hebben op de relatie tussen de sociale steun die leerlingen 

ervaren van bijvoorbeeld ouders, vrienden en leraren en hun prestaties in het vak wiskunde. 

Uit de resultaten bleek dat, tezamen, the expectancy-value beliefs en de twee emoties deels het 

effect van sociale steun op prestaties medieerden. In andere woorden, het lijkt erop dat 

betreffende overtuigingen en emoties het mechanism zijn, waarmee sociale steun haar invloed 

uitoefent op de prestaties in wiskunde.  

Concluderend, het onderhavige proefschrift heeft geprobeerd verschillende hiaten in de 

literatuur over de emoties van leerlingen te dichten. Dit proefschrift laat met name zien dat de 

subjectieve ervaring van de emoties die leerlingen ervaren redelijk goed correspondeert met de 

objectieve meting van die emoties, en dat expectancy-value-related beliefs in wiskunde 

samenhangen met de emoties van leerlingen, ongeacht het niveau van analyse of het 

tijdsinterval dat wordt bestudeerd. Ook laat het onderzoek zien dat de emoties die leerlingen 

ervaren, belangrijke gevolgen kunnen hebben voor zelf-regulerend leren en prestaties. 

Tenslotte, heb ik aangetoond dat de sociale steun die leerlingen ervaren voorafgaat aan de 

motivationele en emotionele mechanismen die ten grondslag liggen aan academische 

prestaties. Daarmee onderstreept dit proefschrift het belang van emoties in de klas, en pleit het 

voor meer onderzoek naar dit onderwerp.  
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