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Background. Research has shown how academic emotions are related to achieve-
ment and to cognitive/motivational variables that promote achievement. Mediated
models have been proposed to account for the relationships among academic emotions,
cognitive/motivational variables, and achievement, and research has supported such
mediated models, particularly with negative emotions.

Aims. The study tested the hypotheses: (1) self-regulation and the positive academic
emotions of enjoyment and pride are positive predictors of achievement; and (2)
enjoyment and pride both moderate the relationship between self-regulation and
achievement.

Sample. Participants were 1,345 students enrolled in various trigonometry classes
in one university.

Methods. Participants answered the Academic Emotions Questionnaire-Math
(Pekrun, Goetz, & Frenzel, 2005) and a self-regulation scale (Pintrich, Smith, Garcia,
& McKeachie, 1991) halfway through their trigonometry class. The students’ final grades
in the course were regressed to self-regulation, positive emotions, and the interaction
terms to test the moderation effects.

Results and Conclusions. Enjoyment and pride were both positive predictors of
grades; more importantly, both moderated the relationship between self-regulation and
grades. For students who report higher levels of both positive emotions, self-regulation
was positively associated with grades. However, for those who report lower levels of
pride, self-regulation was not related to grades; and, for those who reported lower levels
of enjoyment, self-regulation was negatively related to grades. The results are discussed
in terms of how positive emotions indicate positive appraisals of task/outcome value, and
thus enhance the positive links between cognitive/motivational variables and learning.

Research has shown that academic emotions influence students’ learning and achieve-
ment. This influence has been demonstrated in relation to students’ motivation.
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For example, learners are more willing to invest their effort and time if learning
activities are enjoyable and interesting rather than anxiety laden or boredom inducing
(Frenzel, Pekrun, & Goetz, 2007a). Emotions also induce and sustain student interest in
learning material (Ainley, Corrigan, & Richardson, 2005; Krapp, 2005). But emotions
also influence the more cognitive aspects of learning, as they can trigger different
modes of information processing and problem solving (Isen, 1999), and facilitate or
impede students’ self-regulation of learning (Pekrun, Goetz, Titz, & Perry, 2002). In
the present study, we will show that academic emotions also moderate the positive
influence of self-regulation on academic performance. In particular, we will show
how two positive academic emotions, enjoyment and pride, enhance the positive
relationship between students’ self-regulation and their academic performance in
trigonometry.

Academic emotions and achievement: cognitive–motivational model
Pekrun’s (1992) cognitive and motivational model (which is a component of his broader
control-value theory of academic emotions, see Pekrun, 2000, 2006) postulates that
the influence of academic emotions on achievement is associated with cognitive and
motivational mechanisms (cognitive resources, learning motivation, learning strategies).
Positive emotions such as enjoyment, hope, and pride likely have a positive influence on
motivation, the use of flexible learning strategies and self-regulation, and the availability
of cognitive resources for task engagement (Pekrun et al., 2002). In contrast, negative
emotions impair motivation and trigger the use of more rigid strategies, such as simple
rehearsal and algorithmic procedures. In particular, negative emotions such as anger,
anxiety, and boredom are thought to reduce cognitive resources and self-regulation
(Pekrun, 1992; Pekrun et al., 2002).

The relationship between academic emotions and these motivational and cognitive
learning variables has been well established in research. Recent studies have shown
how positive emotions are related to a range of motivation related variables such
as competency beliefs, task and achievement value (Frenzel et al., 2007a), learning
goals (Roeser, Midgley, & Urdan, 1996), mastery and performance approach goals
(Pekrun, Elliot, & Maier, 2006, 2009), intrinsic motivation (Ouano, 2011), study interest,
effort, more complex learning strategies, and self-regulation (Titz, 2001, cited in
Pekrun et al., 2002). The same studies also report the negative impact of negative
emotions on the same variables, but in addition, other studies have also documented
the negative mediating effect of negative emotions on the relationship between
mastery goals and working memory (Linnenbrink, Ryan, & Pintrich, 1999), on the
relationship between critical thinking and achievement (Villavicencio, 2011), among
others.

Pekrun’s (1992) cognitive–motivational model assumes that the effect of academic
emotions on achievement is mediated by the motivational and cognitive variables.
Pekrun and colleagues wrote: ‘it is assumed that the effects of emotions on learning
and achievement are mediated by a number of cognitive and motivational mechanisms’
(Pekrun et al., 2002, p. 97). Yet some studies have defined academic emotions as
mediating variables in the relationship between motivational (Pekrun et al., 2006,
2009; Roeser et al., 1996) and cognitive variables (Villavicencio, 2011) and academic
achievement. The varying roles of academic emotions in predictions of achievement
can be understood in relation to the reciprocal causation in the control-value theory of
academic emotions (Pekrun, 2006; Pekrun et al., 2002). As emotions are assumed to
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have an influence on the learning and achievement of students, the students’ success or
failure in learning also influences their appraisals and emotions. The reciprocal causation
can involve either positive or negative feedback loops that take place over time, and may
result in changes in the academic emotions over time. However, the theory also suggests
that appraisal processes can be automatized and schematized over time, especially with
repeated learning experiences resulting in fairly similar outcomes (Pekrun et al., 2006;
Resenzein, 2001).

The current study
In this study, we propose that academic emotions do not only play a role in
mediational models relating motivational and cognitive variables to student learning.
We propose that academic emotions can also moderate the relationships among
cognitive and motivational variables and student learning and achievement. In the
current investigation, we propose that positive emotions can enhance the positive
relationship between self-regulation and achievement. The moderating role of academic
emotions has been demonstrated only once previously by Ruthig et al. (2008) who
found that negative emotions buffered the benefits of high control on achievement,
while positive emotions enhanced the same benefits. In this study, we aim to
provide further evidence regarding how academic emotions interact with cognitive–
motivational variables by focusing on the relationship between self-regulation and
achievement.

Self-regulation refers to ‘self-generated thoughts, feelings, and actions that are planned
and systematically adapted as needed to affect one’s learning and motivation’ (Schunk
& Ertmer, 2000, p. 631). In order to contrast self-regulation with external regulation,
scholars such as Pintrich (2003) describe self-regulation as an active and constructive
process where the learner him/herself defines the goals of the learning tasks, and also
monitors, regulates, and controls the cognitive and motivational processes towards
attaining the goals. Boekaerts and Corno (2005) underscore the complex interaction
between (meta)cognitive and motivational aspects of self-regulation, such that the learner
also ensures that engaging the learning task does not result in too much distortion in the
student’s well-being.

There is considerable research indicating that the use of self-regulatory strategies
improves learning and achievement (Zimmerman, 2002, 2008). Moreover, research
has also shown how self-regulation is related to academic emotions in predicted (i.e.,
positive and negative) ways (Titz, 2001, cited in Pekrun et al., 2002). Drawing from
the findings of these related studies, we predict that self-regulation would be positively
associated with positive emotions, and also with achievement. Moreover, we hypothesize
that positive emotions would enhance the positive relationship between self-regulation
and achievement. We base this hypothesis on assumptions of control-value theory of
academic emotions (Pekrun, 2000, 2006), which incorporate assumptions of expectancy-
value theory (Graham & Weiner, 1996; Weiner, 1985). We assumed the positive emotions
would indicate a positive appraisal of the value of the task and/or the achievement
outcomes, and as such positive emotions should enhance the cognitive and motivational
processes inherent in self-regulation. Thus, students who are self-regulating and who
experience enjoyment and pride during the learning task are likely to value both the
task and the outcomes, and are thus more likely to attain higher levels of learning
achievement due to their self-regulation. On the other hand, self-regulating students
who do not experience enjoyment and pride in the task are probably not valuing the
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task and the outcomes. In this case, self-regulation should still lead achievement, but
not in the same levels as with the students who are feeling enjoyment and pride in their
tasks.

Corresponding predictions could be made regarding the moderating effect of negative
emotions. However, in this study, we chose to focus only on positive emotions
specifically because the impact of positive emotions is often neglected in educational
research (Fredrickson, 2001; Pekrun et al., 2002), which has tended to focus on the
negative emotions such as anxiety.

In summary, in this study, we aim to show that the positive academic emotions of
enjoyment and pride enhance the positive effects of self-regulation on achievement. We
test this proposition with a sample of Filipino university students studying trigonometry.
We predict that self-regulation, enjoyment, and pride would be positively associated
with the students’ achievement in trigonometry measured by their grade in the course.
Self-regulation should also be positively related to the two positive emotions. Finally, we
predict that the positive effect of self-regulation on achievement will be moderated by
each of the two positive emotions.

Method
Participants
Participants were 1,345 first year university students enrolled in various trigonometry
subjects in a state university in the Philippines. Their ages ranged from 15 to 25 years
(M = 16.49; SD = 1.66), and most were male (67.4%). All participants gave their informed
consent to participate in the study and allow researchers to access their final grade for
the course.

Measures
All participants responded to the Self-Regulation Scale, and the Academic Emotions
Questionnaire after the midterm examination of the students, during the eighth
week of the semester. All the instruments include contextualized items pertaining to
trigonometry. These contextualized items impose a specific frame of reference (e.g., ‘I
enjoy my trigonometry class’ and ‘It is my own fault if I don’t learn in trigonometry’)
on participants when responding to emotion and self-regulation items.

Academic emotions
The students’ positive emotions of enjoyment and pride were assessed using the
Achievement Emotions Questionnaire-Math (AEQ-M; Pekrun, Goetz, & Frenzel, 2005).
The items in the AEQ-M referred to emotional experiences such as class-related, learning-
related, and test-related emotion items that specifically referred to their trigonometry
class. There are 60 items referring to eight different academic emotions in the AEQ-M,
but for this study, only the items in the enjoyment (10 items, e.g., ‘I enjoy trigonometry
so much that I am strongly motivated to participate’) and pride (six items, e.g., ‘I
am proud of how well I have done on the trigonometry test’) scales were analysed.
Participants were asked to indicate their agreement with each item using a 5-point
scale (1 = strongly disagree; 5 = strongly agree). Both scales have adequate internal
consistency (enjoyment: Cronbach � = .75, pride: � = .87).
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Self-regulation
Self-regulation was measured using the self-regulation subscale of the Motivated Strategies
for Learning Questionnaire (MSLQ; Pintrich, Smith, Garcia, & McKeachie, 1991). The
scale consists of 14 items that all referred to acts that indicate self-regulation, which
were contextualized to the trigonometry subject (e.g., ‘When I become confused about
something I’m reading in trigonometry, I go back and try to figure it out’). Participants
were asked to indicate how true the items were for their experience in the trigonometry
class they were currently taking using 5-point scale (1 = not at all true of me; 5 = very
true of me). The scale also had adequate internal consistency (� = .76).

Achievement
The students’ achievement in trigonometry was assessed using their final grades in their
trigonometry classes, which were obtained eight weeks after the students answered
the other questionnaires. The grades were determined by considering a wide array
of assessment tools (such as, long exams, quizzes, class participation, etc.) and range
from 1.0 (highest) to 5.0 (lowest), where 3.0 is the passing mark. To simplify the
interpretation of results, these grades were converted such that higher values indicated
higher achievement.

Results
Descriptive statistics
The descriptive statistics for the various variables are summarized in Table 1. The
expected positive relationship between self-regulation and achievement, and be-
tween the positive emotions and achievement were confirmed. The expected rela-
tionships between self-regulation and each of the two positive emotions were also
confirmed.

Moderating effects of positive emotions
To test the predicted moderating effects, two hierarchical multiple regression analyses
were conducted: (1) testing the moderating effect of enjoyment on the relationship
between self-regulation and the final grades, and (2) testing the moderating effect
of pride on the relationship between self-regulation and final grades. For each hier-
archical moderated regression analysis, the predictor (self-regulation) and moderator

Table 1. Descriptive statistics for the variables

Correlations (r)

M SD (2) (3) (4)

(1) Self-regulation 3.51 .55 .60
∗

.57
∗

.22
∗

(2) Enjoyment 3.55 .68 – .81
∗

.37
∗

(3) Pride 3.60 .83 – .25
∗

(4) Final grade 1.66 .56 –

Note. For all variables, higher scores indicate higher levels of the variables;
∗
p � .001.
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Table 2. Moderating effects of enjoyment on self-regulation and final grade

Final grade Final grade

Step 1 Step 2 Step 1 Step 2

Standard Standard Standard Standard
Variable � error � � error � Variable � error � � error �

Self-regulation −.01 .03 .02 .03 Self-regulation .12
∗ ∗ ∗

.03 .14
∗ ∗ ∗

.03
Enjoyment .30

∗ ∗ ∗
.03 .29

∗ ∗ ∗
.03 Pride .12

∗ ∗ ∗
.02 .14

∗ ∗ ∗
.02

Self-regulation .21
∗ ∗ ∗

.03 Self-regulation .21
∗ ∗ ∗

.02
× Enjoyment × Pride

Total R2 .13
∗ ∗ ∗

.17
∗ ∗ ∗

Total R2 .07
∗ ∗ ∗

.13
∗ ∗ ∗

� R2 .04
∗ ∗ ∗

� R2 .06
∗ ∗ ∗

Note.
∗ ∗ ∗

p � .001.

variable (enjoyment or pride) were entered at Step 1. The interaction term (e.g., self-
regulation × enjoyment) was entered in Step 2. For this analysis, the scale scores for
self-regulation, enjoyment, and pride were centred by subtracting each score from the
variable mean to reduce multicollinearity between the main effect and the interaction
terms, and to ensure that the interpretation of the effects would occur at a meaningful
value (Cohen, Cohen, West, & Aiken, 2003). The centred scores were then used to create
the cross-product used as the interaction term in the regression analysis (Cohen et al.,
2003; Frazier, Tix, & Barron, 2004; Whisman & McClelland, 2007).

Moderating effects of enjoyment on self-regulation and final grade
In Step 1, final grade was regressed to self-regulation and enjoyment, and the variables
accounted for 13% of the variance �F(2, 1342) = 104.08, p < .001. As shown in
Table 2, the predicted relationship between self-regulation and final grades was not
found; but as expected, enjoyment positively predicted achievement. Note that the non-
significant relationship between self-regulation and final grades does not indicate that
the hypothesized moderating effects of emotions are disconfirmed. Moderators may or
may not be related to the predictor or criterion, and the predictor may or may not be
related to the criterion (Frazier et al., 2004), and thus, tests for the moderating effect of
enjoyment were still conducted.

In Step 2, the interaction term for self-regulation and enjoyment was entered, and
the variables accounted for 17% of the variance �F(1, 1341) = 104.08, p < .001.
Again, self-regulation did not predict final grades, and enjoyment positively predicted
achievement. The interaction term was significant (see Table 2). To examine the
interaction effect, simple slopes were evaluated using the graphing procedure for
interactions recommended by Cohen et al. (2003) in which all values were first converted
to z scores. Representative points (low and high) on the moderator variable (enjoyment
or pride) regression lines were then predicted for high and low levels of the self-
regulation. The predicted values were obtained and then plotted following the procedure
outlined by Frazier et al. (2004). This interaction is shown in Figure 1. For students who
reported high level of enjoyment, final grades were higher for those who reported higher
levels of self-regulation. In contrast, for students who reported low levels of enjoyment,
final grades were actually lower for those who reported higher levels of self-regulation.
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Figure 1. Significant interaction effect of self-regulation and enjoyment when predicting final grades.
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Figure 2. Significant interaction effect of self-regulation and pride when predicting final grades.

The interaction effect actually explains why there was no main effect of self-regulation
on final grades, as there was actually a negative relationship between self-regulation and
final grades for the students who reported low enjoyment in their classes.

Moderating effects of pride on self-regulation and final grades
In Step 1, self-regulation and pride accounted for 7% of the variance �F(2, 1342) = 51.78,
p < .001. In this case, both self-regulation and pride predicted achievement (see Table 2).
In Step 2, the addition of the interaction term for self-regulation and pride accounted for
13% of the variance �F(1, 1341) = 85.57, p < .001. Self-regulation predicted final grades
and so did pride. The interaction term was significant, and this interaction is shown
in Figure 2. For students who reported high level of pride, final grades were higher
for those who reported higher levels of self-regulation. In contrast, for students who
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reported low levels of pride, there seems to be no relationship between self-regulation
and final grades.

Discussion
The present study was conducted to demonstrate how positive emotions could enhance
the positive relationship between self-regulation and students’ achievement. Previous
research has consistently shown the positive links between self-regulation and student
learning and achievement, and there is also evidence for the positive link between
self-regulation and positive academic emotions. The results of the study show that
the experience of enjoyment and pride moderates the positive consequences of self-
regulation on achievement.

Before we discuss specific aspects of the results and their implications, we would
like to acknowledge some limitations of the study. One limitation relates to the use
of self-reports to assess students’ self-regulation. Previous research (Samuelstuen &
Braten, 2007; Winne & Jamieson-Noel, 2002) has pointed to some problems with
students’ assessment of their own strategic processes during learning tasks, and
thus relying solely on self-reports of assessment, even if the self-report measure
is a very well-established tool in the literature, may not be the ideal approach
to studying students’ self-regulatory behaviours, and is thus an important limitation
of the current study. Future research should be undertaken to validate the same
interactive relationship between self-regulation and academic emotions using more
direct, and if possible, multiple convergent measures of self-regulatory behaviours of
students.

A similar limitation of the study relates to the use of self-reports to study students’
academic emotions. We also acknowledge that self-reports may not be the most reliable
measure of emotions, and there have been previous concerns about whether the concept
of academic emotions actually means the same thing across cultures (Bernardo, Ouano,
& Salanga, 2009). However, we wish to underscore that there is considerable work done
to validate the different versions of the Academic Emotions Questionnaire (Frenzel et al.,
2007a; Pekrun et al., 2002, 2006), and the validity of the scale is demonstrated across
the sexes (Frenzel, Pekrun, & Goetz, 2007b) and also cross-culturally (Frenzel, Thrash,
Pekrun, & Goetz, 2007; King, 2010). Thus, we believe that the AEQ-M we used in the
study, although perhaps not the ideal measure of emotions, is known to be a reliable
and valid measure of academic emotions.

Consistent with the theoretical assumption of reciprocal causation (Pekrun, 2006;
Pekrun et al., 2002), emotions are conceived to be dynamically changing over the time
course of learning, as it is shaped by the various activities and outcomes in class. Our
study took a snapshot of the students’ academic emotions somewhere in the middle of
the term, and related this snapshot to their achievement at the end of the course. As
such, we are unable to sufficiently track how the experience of enjoyment and pride at
the midpoint of the course moderates the positive relationship between self-regulation
and achievement outcomes, and this is a limitation of our study. In this regard, Pekrun
(2006) has noted the need to develop better measures that would allow for the measure
and analysis of emotional processes over time. We see the value of doing longitudinal
studies and/or more sophisticated modelling techniques to more clearly elucidate the
dynamic and reciprocal relationships among positive academic emotions, self-regulation,
and achievement.
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However, by choosing to study the moderating effect of positive emotions in this
cross-sectional manner, we believe that we are still able to demonstrate how influential
the experience of positive emotions at a single point in time can be over the effects of
self-regulatory behaviours on student achievement. Although we do not presume that the
snapshot of the academic emotions represents the total positive emotional experience
of the students throughout the course, we would like to think that by demonstrating the
moderating effect of a cross-sectional measure of their positive academic emotions, we
provide clear indications of how important these enhancing effects of positive academic
emotions might be.

As the results of the two moderation analyses show, the experience of high levels
of both positive emotions was associated with gains in the final grades as a function
of increases in self-regulation. We should underscore that there has been very little
evidence about the moderating effect of academic emotions on the relationship between
cognitive–motivational variables on the one hand and learning and achievement on the
other. We found only Ruthig et al.’s (2008) study of the interaction between academic
emotions and control appraisals as providing evidence for such a moderating effect. Our
results are quite consistent with their findings, and we see our results as supporting
the theoretical argument that the moderating effect of academic emotions relates to
assumptions of value-expectancy theories of motivation and learning (Graham & Weiner,
1996; Weiner, 1985) as this is adapted within the control-value theory (Pekrun, 2006).
In particular, we believe that positive emotions indicate a positive appraisal of the
value of the learning task and/or the outcomes of the learning tasks. Thus, high self-
reported levels of the positive emotions should reinforce the learners’ sense of control
over the learning situation, and thus intensify the benefits of self-regulation. Consistent
with this point, Tracy and Robins (2004) asserted that pride can motivate efforts aimed
at developing a difficult skill. Pekrun et al. (2002) likewise report on how enjoyment
during learning tasks is associated with more interest and effort in learning, and less
irrelevant thinking, all of which indicate positive appraisals of the learning task, which
would support self-regulation in learning.

In contrast, low self-reported levels of the positive emotions may indicate negative
task value and/or outcome value appraisals, which might undermine the hypothesized
positive effects of self-regulation on learning and achievement. We found good evidence
for this point in our moderation analysis. In the case of students who reported lower levels
of pride, self-regulation seemed to be unrelated to the final grades. More interestingly,
for the students who reported lower levels of enjoyment, self-regulation was actually
negatively related to the final grade. The difference in these patterns may relate to
some fundamental difference between pride and enjoyment. Enjoyment is an academic
emotion related to the process of learning, whereas pride is a retrospective emotion
that relates to some previous outcomes of learning processes. Thus, a student who
reported low levels of pride has probably obtained less than ideal outcomes in the
first half of the course. This student may have already negatively appraised the value
of the learning task and outcomes, and the low level of the pride is just sustained
throughout the course. On the other hand, because enjoyment is a process-related
emotion, it is possible that low enjoyment at halfway through the course would
have negative consequences on achievement outcomes at that point, which would
then exacerbate the low levels of enjoyment, particularly for students who are highly
self-regulating. At the end of the term, the cumulative effect of these low levels of
enjoyment associated with constant effortful self-regulating would lead to decreasing
achievement.
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Related to this point, we would like to note that in one of the specific analyses,
the positive relationship between self-regulation and achievement was not found. This
was the case in the analysis of the moderating effects of enjoyment. It turns out
that when enjoyment was included in the same set of predictors as self-regulation,
the positive influence of self-regulation was not obtained because of the negative
relationship between self-regulation and achievement among those who were not
enjoying the task. Thus, what we assumed was a very robust effect in the research
literature (Pintrich, 2003; Zimmerman, 2002, 2008) may need to be qualified, as
these effects can be undermined by the experience of low levels of positive emo-
tions. Indeed, the results of our two moderation analyses can be interpreted as
suggesting that the positive relationship between self-regulation on student learning
is actually contingent on the student’s experiencing positive emotions during the
learning activities. The experience of positive emotions may be a necessary con-
dition for the positive relationship between self-regulation and achievement to be
obtained.

We focused on positive emotions only in this study, to underscore the importance of
positive emotional experience in the learning activities of students. We did so knowing
that a full understanding of the role of emotions on students’ learning experience would
require the study of both negative and positive emotional experiences. However, we
agree with the assessment of previous researchers that psychologists may not have paid
sufficient attention to positive emotions, in general (Fredrickson, 2001), and to positive
academic emotions, in particular (Pekrun et al., 2002). We believe that the results of our
study do not only show how positive emotions not only increase the motivational and
cognitive resources required for learning, thus providing further cross-cultural evidence
for this proposition that has been verified in previous studies (Daniels, Stupnisky, Pekrun,
Haynes, & Perry, 2009; Goetz, Hall, Frenzel, & Pekrun, 2006; Pekrun et al., 2002). More
importantly, our results show that positive emotions can actually enhance the positive
relationship between these motivational and cognitive resources and achievement in
learning, at least in the specific case of self-regulation. The moderating effect of positive
emotions provides some elaborations on current theoretical proposals on the important
role of positive emotions in students’ learning (Ruthig et al., 2008). We hope that
these results would encourage other psychological researchers to give at least as much
attention to positive academic emotions to complement the rather extensive previous
research on negative academic emotions such as anxiety. We believe that we need
more precise psychological models and theories about how positive emotions such as
enjoyment and pride, but also hope, satisfaction, and even relief influence students’ moti-
vations, cognitions, and learning outcomes. These more precise theoretical constructions
can serve as more useful guides for educators who aim to create the best possible
learning environments within which students can attain the highest possible levels of
learning.
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