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Abstract: Contemporary educational literature suggests that academic emotions and emotion
regulation should be explored in tandem, while academic motivation has been discussed both as a
self-regulation metacognitive construct and as a construct inherently tied to motivation. The present
study uses a person-centered approach to explore profiles of university students based on academic
emotions, emotion regulation, academic self-regulation, and approaches to learning. In addition, the
impact of students' profiles on GPA and academic progress is investigated. The sample consists of
509 university students studying at a Greek university department from social science department.
Cluster techniques and multivariate analysis of variance are used to identify the profiles and test for
differences among them. Students were grouped in clusters that revealed both consistent and
dissonant patterns of scores on the relevant variables. Analysis reveals three distinct profiles: (a) the
"Anxious, effectively-engaged, and organized learners", (b) the "Deep, Happy and intrinsic motivated
learners" and (c) the “Disengaged, Bored, and Suppressing Learners”. These profiles open new
insights into educational literature revealing links among learning, emotional and motivational
factors. Practical implications and directions for future research are discussed.

Keywords: academic emotions; emotion regulation; academic motivation; approaches to learning

Introduction

Over the past decade, there has been a significant increase in the number of studies that have
examined the cognitive and emotional factors that contribute to learning in higher education
(Vermunt & Donche, 2017). Contemporary studies in higher education emphasize a number of
emotional factors that either facilitate or hinder student learning (Karagiannopoulou et al., 2020;
Rentzios & Karagiannopoulou, 2021).

Motivation and emotions are crucial in learning and performance (Kim & Pekrun, 2014). While
some scholars (Hannula, 2006) view emotions as a component of motivation processes, others (Op't
Eynde et al., 2006) view motivation as a component of emotion processes. Consequently, motivation
and emotion are regarded as two facets of the same process (Kim & Pekrun, 2014). Thus, an
integrative perspective on motivation and emotions is required to facilitate learning and performance
(Kim & Hodges, 2012; Miele et al., 2024).

Moreover, given that both positive and negative emotions students encounter in demanding
settings, such as universities, may promote and/or hinder performance, it is reasonable for university
students to attempt to regulate them (Harley et al., 2019). Literature suggests that academic emotions
and emotion regulation strategies should be examined in tandem in order to elucidate the complexity
and nuances of emotion regulation in achievement contexts (Harley et al., 2019). In particular, Harley
et al. (2019) propose that various emotion regulation strategies can be implemented and integrated
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to manage emotions effectively in learning and educational contexts (Frenzel et al., 2024; Harley et
al., 2019).

The present study employs a person-centered approach to acquire a deeper comprehension of
student profiles, especially considering recent research that highlights an increase in dissonant
profiles in educational environments (Parpala et al., 2022). This method provides a chance to explore
the distinct characteristics of various student groups and their impact on learning behavior and their
academic performance. The simultaneous presence of these characteristics, namely, academic
emotions, emotion regulation strategies, types of academic motivation and approaches to learning,
has not been previously examined by profile, leading us to investigate this connection further. Most
studies in the educational field examine students” profiles focusing mainly on emotional (Robinson
et al, 2017) or cognitive factors (Lonka et al., 2021; Tuononen et al.,, 2023); here, we propose a
combination of both of them adding the motivation facet. A person-centered approach has the
potential to enhance our understanding of the complexities of intersecting components, therefore
providing new insights into the interaction regarding emotional factors and learning
(Karagiannopoulou et al., 2020; Milienos et al., 2021). Koenka (2020) suggests that using new data-
analysis tools (e.g. person-centered approach) facilitates the detection of significant processes in
learning. Moreover, in order to justify and enhance the extracted profiles we consider the grade point
average (GPA) as an outcome of these profiles to identify if any differences exist regarding their
scores.

The current study attempts to explore the joint co-occurrence of these crucial components of the
learning process. That is, emotion regulation strategies (reappraisal and suppression), academic
emotions (enjoyment, anxiety and boredom), academic motivation-regulation (external, introjection,
identification and intrinsic) and approaches to learning (deep, surface and organized).

Emotion Regulation

Emotion regulation (ER) is the explicit or implicit attempts individuals engage to affect the
feelings they experience, the timing of these emotions, and their expression and perception of them
(Gross, 2015). A considerable amount of research has concentrated on cognitive reappraisal and
suppression. Reappraisal comprises recontextualizing a situation to modify one's emotional reaction,
whereas suppression involves restraining the external manifestation of emotion (McRae & Gross,
2020). Reappraisal is frequently seen as adaptive, whereas suppression is considered maladaptive.
Recent evidence, however, suggests that the context in which the emotion arises is critical (Rottweiler
et al., 2018). In educational setting for example, suppression has been associated with beneficial
outcomes in learning environment (Webster & Hadwin, 2015). Moreover, the consistent use of
reappraisal has been demonstrated to correlate with increased positive emotions, reduced negative
emotions during learning, increased motivation associated with learning, and improved self-
regulation of learning, hence facilitating deeper knowledge acquisition and academic achievement
(Losenno et al., 2020; Spann et al., 2019).

Furthermore, students seldom deployed reappraisal, reflecting Suri et al.’s (2015) conclusion that
this approach is implemented less frequently than anticipated, despite its adaptiveness. Indeed,
reappraisal may be highly demanding, particularly during situations of extreme stress.
Consequently, it may not be beneficial in performance-focused contexts such as tests, which
inherently place significant cognitive demands on students (Frenzel et al., 2024). While reappraisal is
predominantly seen as a cognitive regulation skill, it is conceivable that developmental alterations in
these social processes lead to an increased frequency of reappraisal throughout development (McRae
et al., 2012). The capacity for emotion regulation is linked to the activation of specific prefrontal brain
regions that are crucial to cognitive control and executive functioning, which emerge later in the
maturation process (Martin et al., 2016). On the other hand, suppressing emotions denotes a highly
regulated kind of emotion regulation in which individuals deny and downplay the intensity and
significance of their feelings regarding oneself (Kim & Pekrun, 2014; Roth et al., 2019). Along with
this experiencing suppression, individuals feel forced to conceal their negative emotions towards
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others, therefore inhibiting emotional expression (Roth et al., 2019). In general, reappraisal is more
commonly utilized when emotional intensity is moderate, whereas suppression is employed when
intensity is high (McRae & Gross, 2020).

According to Self Determination Theory (SDT) the way individuals regulate their emotions is
related to different types of motivation: e.g., autonomous motivation or controlled motivation (Ryan
& Deci, 2017).

Academic Motivation

SDT is a macromotivational theoretical framework that focuses on the traditional distinction
between intrinsic and extrinsic motivation, and it has been extensively utilized in educational
research (Ryan & Deci, 2020). SDT posits that the form of motivation among university students
influences the extent of energy they may apply to learning and managing academic challenges (Ryan
& Deci, 2020; Vansteenkiste et al.,, 2006). To determine the quality of students’” motivation, SDT
distinguishes between two forms: autonomous and controlled motivation. When students are driven
by autonomous motivation, they experience a sense of volition and their reasons for studying are
perceived as self-directed and self-endorsed. When autonomously motivated, students find the
learning material to be interesting and enjoyable (intrinsic motivation) or personally valuable and
meaningful (identified regulation). Intrinsic motivation reflects the most optimal type of motivation,
as it is fully autonomous and self-determined (Vansteenkiste et al., 2009). Most studies suggest that
higher levels of identified and intrinsic motivation are associated with a number of positive
outcomes, such as more positive emotions, better self-concept and optimal academic achievement
(Sutter-Brandenberger et al., 2018; Taylor et al., 2014). In fact, these two forms of motivation are also
in positive relation with the use of deep learning strategies (Pekrun, 2013). In contrast, controlled
motivation refers to behavior that is driven by pressure to behave in a certain way. With controlled
motivation, students experience their study efforts as stemming from internal forms of pressure such
as feelings of guilt, shame or anxiety or the striving for contingent self-approval, and pride
(introjected regulation) or from externally pressuring forces, such as high environmental demands or
expectations, the threat of punishments, or the promise of rewards (external regulation; Koole et al.,
2019; Ryan & Deci, 2017). In the case of more controlled forms of motivation (external and introjected
regulation) the results lack clarity. For example, introjection is related positively to behavioral
engagement yet negatively to emotional engagement and predicts the use of more superficial
learning strategies, procrastination and test anxiety (Boncquet et al., 2024; Van der Kaap-Deeder et
al., 2016). We should consider that controlled motivation is not necessarily incompatible to
autonomous motivation. It can exist alongside autonomous motivation, as seen in students who
exhibit a high level of overall motivation (Vansteenkiste et al., 2009). Controlled motivation presents
a somewhat paradoxical impact on students' learning. While it may yield certain short-term benefits,
particularly when it serves as the primary driving force behind university students' efforts, it
ultimately leads to lower-quality learning outcomes compared to autonomous motivation (Boncquet
et al., 2024). To sum up, a large number of studies have shown that these distinct forms of academic
motivation are related to students’ learning behaviour and academic achievement (Vansteenkiste et
al., 2022).

Motivation and academic emotions are also correlated and studied in educational literature (Kim
& Pekrun, 2012). In fact, the relative research on these constructs has been developed almost
completely independently, although there is a consensus that motivation and emotions are strongly
related within the educational environment (Pekrun. 2013; Sutter-Brandenberger et al., 2018). Only a
few studies have examined academic emotions within the framework of SDT, and these have
primarily focused on educational levels other than higher education (Sutter-Brandenberger et al.,
2018) or on adults outside the education context (Vandercammen et al., 2013).

Academic Emotions
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Academic emotions refer to emotions that arise during learning and achievement situations,
including discrete emotions such as enjoyment, anxiety and boredom (Pekrun et al., 2011). These
emotions are in the core of Pekrun’s Control Value Theory (CVT; Pekrun, 2018), who argues that they
could directly affect students” achievement through motivational mechanisms, self-regulation and
learning strategies (Pekrun, 2006).

Academic emotions can be elicited during different academic settings such as attending a
classroom (classroom-related emotions), during learning (learning-related emotions) and taking
exams (exams-related emotions) (Pekrun, 2006). Three emotions are most frequently experienced in
Higher Education, namely, enjoyment (positive, activating), anxiety (negative, activating) and
boredom (negative, deactivating) during learning. The reasons for selecting these emotions are
twofold. Firstly, these emotions are frequently experienced by university students in achievement
settings (Respondek et al., 2017; Pekrun et al., 2002) and secondly all these three emotions are
considered as the prime emotions related to academic achievement (Niculescu et al., 2015; Pekrun et
al., 2011). In general, positive emotions tend to have a positive impact on students’ achievement and
success, by strengthening learning strategies and motivation (Goetz et al., 2012). For example,
enjoyment related negatively to high task focus, to effective self-regulation of learning, and to overall
deeper learning (Frenzel et al., 2024; Obergriesser & Stoeger, 2020). On the other hand, negative
emotions usually undermine motivation and interest, cause irrelevant thinking and reduce the
cognitive resources for task performance (Daniels et al., 2009; Trigwell et al., 2012). For example,
emotions like anger, anxiety, boredom and shame are related with shallow learning strategies and
less frequent use of metacognitive strategies (Frenzel et al., 2024; Silaj et al., 2021). However, these
associations are not always in the expected directions. For instance, positive emotions could lead to
the adoption of superficial learning strategies, while some negative emotions may even boost
learning (Pekrun et al., 2002; Goetz, et al., 2006). For these reasons, the research should be expanded
and investigate more factors that could contribute to the relationship between emotions and learning.
Moreover, it would be wise to explore discrete academic emotions in undergraduates’ learning,
rather than examining general positive and negative emotions, in order to shed light on a more
detailed manner.

In particular, enjoyment is considered to be a positive activating emotion that is classified as an
activity emotion (Pekrun, 2018). When a student’s personal goals and learning task are in congruence,
then they experience the academic emotion of enjoyment (Linnenbrink, 2007). Moreover, during
enjoyment students consider the learning situation as positively valued and controllable (Camacho-
Morles et al., 2021). The academic emotion of enjoyment has been found to positively predict
students” academic performance (Daniels et al., 2009). Anxiety is thought to be a negative activating
emotion that is also ranked as an activity emotion (Pekrun, 2018) and is frequently reported among
university students (Pekrun & Stephens, 2010). The academic emotion of anxiety is experienced when
a student values negatively an achievement situation whereas they have moderate control over it. In
general, anxiety may impair students’ task-irrelevant thinking and consequently, performance, but it
could induce motivation to study harder, facilitating overall success, especially in individuals who
are more resilient in particular emotion (Pekrun & Stephens, 2012). Boredom, a negative, deactivating
emotion is also classified as an activity emotion (Pekrun, 2018). A student may experience boredom
when there are no specific goals, or when the student’s personal goals and the given task do not
match, and finally, when a learning activity is not valued as a positive one or negative one (Pekrun,
2011). Moreover, the lack of control and value over an activity may lead to an increase of boredom
(Niculescu et al., 2015). The emotion of boredom goes hand in hand with negative feelings, lack of
interest and stimulation and superficial approaches to learning (Pekrun et al., 2010; Sharp et al., 2017).

Pekrun (2018) proposes that students' academic emotions are primarily shaped by their
achievement, control-related appraisals (such as competence beliefs, e.g., self-concept), and value
appraisals (beliefs about the intrinsic or extrinsic worth of a subject area, e.g., achievement outcomes).
Research has demonstrated that emotions play a crucial role not only in academic achievement but
also in motivation (Sutter-Brandenberger et al., 2018). Emotions also influence individuals' intrinsic
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and extrinsic motivation. Positive emotions, especially enjoyment, are crucial catalysts, of intrinsic
motivation (Isen & Reeve, 2005). On the other hand, negative emotions like anxiety establish a
positive correlation with extrinsic motivation or, more broadly, less autonomous forms of motivation.
It is important to highlight that studies on emotions and intrinsic/extrinsic motivation from the
perspective of self-determination theory have seldom been integrated (for exceptions, see Schwab et
al., 2022). University settings generate intense emotions that are directly related to learning processes
(Pekrun, 2019)

Student Approaches to Learning

The “student approaches to learning” tradition consists of one of the main frameworks for
comprehending learning in higher education (Entwistle, 2018). Approaches to learning depict the
different ways students go about learning, and they emerge from students’ perceptions of their
academic activities that are influenced by their personal characteristics (Biggs, 1987). Approaches are
categorized in three distinct types: deep, surface and organised approach (Marton & Siljo, 1997;
Entwistle, McCune & Walker, 2001). During deep approach, motivation is intrinsic; the student is
engaged with the new knowledge, seeking personal meaning and understanding. The deep approach
has been positively associated with academic achievement and study success (Richardson et al.,
2012), although, these associations have not been significant in all cases (Herrmann et al., 2017).
During surface approach, the motivation is mainly extrinsic to the task; the student is focused on rote
learning, usually memorizing fragmented parts of the given knowledge, while investing the
minimum effort. Recent studies have revealed the negative association between the surface approach
to learning and academic achievement (Chamorro-Premuzic et al.,, 2007; Karagiannopoulou &
Milienos, 2015; Karagiannopoulou et al., 2019; Karagiannopoulou et al., 2022). However, the surface
approach in specific demanding learning contexts may actually function as an effective coping
mechanism (Kember, 2004). The third approach, the strategic, also known as organized studying, is
considered as an approach to studying, organizing time and effort and is similar as a concept to self-
regulation (Lindblom-Yladnne et al., 2018; Postareff et al., 2017). Most recent studies have revealed the
beneficial effect of strategic approach on academic achievement (Herrmann et al., 2017; Richardson
et al., 2012). Research suggests that strategic approaches can complement deep learning, while a lack
of organization can affect both deep and surface learning styles (Haarala-Muhonen et al., 2017;
Karagiannopoulou & Milienos, 2013). It can be argued that different combinations of approaches to
learning are frequently employed among university students (Asikainen et al., 2020).

Until now, few studies have been studied approaches to learning along with academic emotions
(Rentzios et al., 2019; Karagiannopoulou et al., 2022) and individual factors involved in learning
(Karagiannopoulou et al., 2019; Vlachopanou & Karagiannopoulou, 2021). Students who feel positive
emotions during their studies may prompt a deep approach to learning, while those who experience
negative emotions during learning may adopt a more surface approach (Trigwell et al., 2012).
Although the results of the aforementioned studies are in the expected directions, Postareff et al.
(2017) clearly point the complex “web” of associations among academic emotions, approaches to
learning and study success.

Learning, Emotional, Motivational Factors and University Students’ Profiles

There has been an increasing research interest in the study of different characteristics in the same
groups of individuals. A range of studies show profiles of university students that correspond to
adaptive, maladaptive, and dissonant groups of students (Karagiannopoulou et al., 2020; Milienos et
al., 2021; Fryer & Vermunt, 2018). Most studies demonstrate three or four profiles that share specific
characteristics. These studies suggest that different factors may coexist that contribute to students’
academic achievement and performance. For example, Parpala et al. (2010) found four discrete
profiles based on approaches to learning. The first profile focuses on the strategic approach; they self-
regulate their learning based on available time and prioritize their academic tasks. The second profile
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consists of students who take a deep approach to learning, while the third profile consists mainly of
university students who opt for the surface approach to learning. The last profile, which is less
distinct, consists of students who do not organise their studies but exhibit some characteristics of the
deep approach. This profile is an example of a “dissonant” group of students whose common
variables do not theoretically match (Lindblom-Yldnne & Lonka, 2000). These profiles are frequently
identified in the relative literature (Parpala et al., 2021); it seems that temporary research needs to
expand the range of factors that should be studied in order to explore this complex phenomenon of
“dissonant” profiles. Moreover, Haarala-Muhonen et al. (2017) emphasised that the relationship
between approaches to learning and academic achievement is not straightforward. On the same
wavelength, Heikkila et al. (2011) acknowledge the need to examine a combination of cognitive and
emotional factors when researching the quality of learning. In their study, they found three groups
of students: the “non-academic” students, the “self-directed” students and the “helpless” students.
The first of the three profiles, the “non-academic”, was the most intriguing of all. This profile
combines several facets that theoretically do not match and are not usually associated with positive
academic performance. Nevertheless, students in this group seem to be successful in their academic
tasks, they make progress, but they do it in a "relaxed" way and without achieving a high GPA
(Heikkila et al. 2011). This "relaxed" profile was also found in another study where students had low
valence in their emotions but did well on their studies (Jarrell et al., 2017). In another relative study,
Postareff et al. (2017) found a group of students who expressed negative emotions but still engaged
in a deep approach to learning and made significant progress.

This atypical combination of emotional and cognitive factors has provided new insights
regarding both learning outcomes and academic performance (Karagiannopoulou & Milienos, 2013;
Rentzios, 2021). For example, Karagiannopoulou et al. (2019) identified three profiles based on
approaches to learning and defence styles. They found a profile that is named “restricted maturity-
dissonant unorganized students” with the lowest GPA, another that is called “defensive-
reproduction-oriented students” with mid-low GPA, and lastly, the third that is named “mature and
learning-advanced students” with the highest GPA. These profiles correspond to dissonant, surface
and deep learners, with similar scores on adaptive and maladaptive defence styles. In a similar vein,
Vlachopanou & Karagiannopoulou (2021) explored defense styles, academic procrastination, and
well-being together with approaches to learning. They found three profiles: (a) "psychologically
stable and adaptive" with the greatest GPA, (b) "immature and unstable at risk" with a low GPA, and
(c) "defensively dissonant” with a mid-high GPA. It can be argued that we have also a similar learning
pattern of deep, surface and dissonant respectively. The findings suggest that the stable adaptive
deep/strategic group achieves the highest GPA, while surface and low dissonant students report the
lowest.

The Present Study

This study aligns with current research indicating that academic emotions, emotion regulation,
and academic motivation must be considered in research in educational contexts (Pekrun, 2024).
Research clearly suggests that academic settings at universities emerge intense emotions, and it is
feasible to explain them under conceptual frameworks such as CVT or theories of emotion regulation
(Pekrun, 2019) or within the SDT (Sutter-Brandenberger et al., 2018). Therefore, the aims of the study
are twofold: (a) the first aim is to analyze emotion regulation, academic emotions, academic
motivation and approaches to learning that individual students experience during their learning
process by clustering them on the basis of these variables, and (b) the second aim is to explore how
students in distinct clusters differ regarding their GPA.

3. Methodology

3.1. Participants and Procedure
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Employing a convenient sampling method, the sample consisted of 509 Greek university
undergraduates, attending a fourth-year full degree program at the University of Ioannina in a Greek
university. The participants were from two departments, social sciences and primary education, of
whom 72 were men (13.5%) and 437 were women (86.3%). In Greece, there is a great imbalance
between women and men in Social Sciences and Education departments (Eurostat, 2018). The age
mean for the total sample was M = 20.5 years, with 93% of the sample to be under the age of 22 years
old. In terms of years of study, 136 (25.8%) were first year students, 139 (26.4%) were second year
students, 95 (18%) were third year students, 157 (29.8%) were fourth year or higher students.

Regarding procedure, the study took consideration of all ethical protocols. Students
anonymously and voluntarily completed the questionnaires in their classes before or during an
ordinary lecture, the completion of which lasted approximately 30 minutes on average. Prior to the
administration, a written consent form was obtained from all participants. The purpose and the aims
of the study were also explicitly stated. Besides, authors informed in a class meeting the scope and
the aim of the present study. The data were collected during the 2019 winter semester. After this, all
questionnaires were transferred, encoded and analyzed with SPSS 23.

3.2. Instruments
3.2.1. Demographics

A short demographic questionnaire was filled out in order to collect some basic information
about the students’ gender, age, department and year of study.

3.2.3. Academic Emotions

The discrete academic emotions of enjoyment, anxiety, boredom and hopelessness were each
measured with the four learning-related scales of the Achievement Emotions Questionnaire (Pekrun
et al., 2011). Students answered items on a five-point Likert scale (1=Strongly disagree to 5=Strongly
agree) that referred to emotions that are experienced before, during, or after studying for a course.
The enjoyment scale (10 items, e.g. “I enjoy dealing with the course material”), the anxiety scale (11
items, e.g. “I worry whether I'm able to cope with all my work”), the boredom scale (11 items, e.g.
“Studying for my course bores me”). High scores on each emotion represent that the emotion is being
experienced more strongly. The Cronbach’s alpha for this study was .79 for the academic emotion of
Enjoyment, .82 for the academic emotion of Anxiety, .92 for the academic emotion of Boredom.

3.2.4. Approaches to Learning

In order to measure approaches to learning the Finish version of the Approaches to Learning
and Studying Inventory (ALSI, Parpala et al., 2013) was implemented. The questionnaire consists of
16 items forming three approaches to learning: the deep approach (8 items, e.g. “I look at evidence
carefully to reach my own conclusion about what I'm studying”), the surface approach (4 items, e.g.
“Often I have to learn over and over things that don’t really make sense to me”) and the strategic
approach (4 items, e.g. “I organize my study time carefully to make the best use of it”).
Correspondents answered each item on a five-point Likert scale (1=Strongly disagree to 5=Strongly
agree). High scores on each subscale reflect students” preference for each approach. The inventory
has been translated into Greek and used in studies showing good psychometric properties
(Karagiannopoulou et al., 2014; Rentzios et al., 2019). In the present study internal consistency
reliability was .74 for the Deep approach, .75 for the Surface approach and, .82 for the Strategic
approach.

Emotion regulation

The Emotion Regulation Questionnaire (ERQ) (Gross & John, 2003) was used to measure
cognitive emotion regulation. It is a 10-item measure that assesses two common emotion regulation
strategies: cognitive reappraisal (6 items) and expressive suppression (4 items). Responses are on a 7-
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point Likert scale, ranging from “strongly disagree” (=1) to “strongly agree” (=7). Example items for
cognitive reappraisal include statements like “When I want to feel more positive emotion (such as
joy or amusement), I change what I'm thinking about,” while for expressive suppression, an example
is “I keep my emotions to myself.”

Academic self-regulation/motivation

The motivations of students for studying were evaluated using a modified version of the
Academic Self-Regulation Scale (Ryan & Connell, 1989). The 16-item scale, which contains 4 items
per regulation, ask participants to state their reason for studying. The measure consists of four
subscales, tapping four different types of motivation for studying, that is, external regulation (e.g.,
“Because I'm supposed to do s0”; 4 items); introjected regulation (e.g., “Because I want others to think
I'm smart”; 4 items); identified regulation (e.g., “b Because I want to learn new things”; 4 items) and
intrinsic motivation (e.g., “Because I enjoy doing it”; 4 items). Participants were asked to indicate
their agreement with the items on a 5-point Likert scale ranging from 1 (tofally disagree) to 5 (totally
agree).

Statistical Analysis

The latent structure of the variables of interest, was assessed by Confirmatory Factor Analysis
(CFA). Pearson’s correlation coefficient was used to measure the correlation among the variables.
Moreover, Cronbach’s o was also calculated in order to evaluate the reliability of the data.

A hierarchical cluster analysis was performed to identify groups of individuals with similar
profiles across the selected variables. Prior to clustering, all variables were standardized using z-score
normalization to ensure comparability across scales. Pairwise distances between observations were
then calculated, using the Euclidean distance metric.

Several agglomerative methods were tested, including average, single, complete, and Ward’s
linkage, and the method that yielded the highest agglomerative coefficient, indicating stronger
clustering structure, was selected for further analysis.

The optimal number of clusters was determined using two complementary approaches: the gap
statistic and a multi-index approach based on a comprehensive evaluation of established clustering
indices, including the Hubert index and the D index (Hubert et al., 1985; 2. Tibshirani et al., 2001).
Following the majority rule across these indices, we identified the most appropriate number of
clusters.

Analysis of Variance (ANOVA) was used to examine differences of the variables of interest
among clusters, and as well as, the difference of GPA of the participants, among clusters. Post-hoc
multiple tests examined the pairwise comparisons in case of statistically significant results from
ANOVA. Furthermore, ANOVA was also used to explore the age differences between the clusters
and Pearson’s chi-square was used to examine the sex differences among clusters. Discriminant
Analysis was used to provide a detailed understanding of the findings from ANOVA, and finally, a
Decision Tree model using the Exhaustive CHAID as growing method, with GPA as the dependent
variable, explored the association among the variables of interest and the cluster membership with
the GPA of the participants.

Results

Descriptive statistics for the Academic emotion variables (Enjoyment, Anxiety and Boredom),
the Emotion regulation variables (Reappraisal and Suppression), the Academic self-regulation
variables (External, Introjected, Identified and Intrinsic), and the Approaches to Learning variables
(Deep, Surface and Organized) can be found in Table 1. CFA results for the aforementioned variables
are presented in Table 2. Overall, the majority of the indices fall within acceptable value ranges,
confirming the validity of the instruments' latent structures. More particularly, CFI, GFI, NFI and TLI
exhibit high values (>0.90), whereas RMSEA and SRMR demonstrate low values (most of them <0.05).
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Table 1. Descriptive statistics of the variables of interest.
N Mean Std. Dev. Min Max
Enjoyment 509 32.845 5.084 9.1 45.5
Anxiety 508 28.597 7.265 10.091 50.455
Boredom 509 25.49 8.861 10.091 50.455
Reappraisal* 509 -.005 995 -3.611 1.834
Suppression* 509 .009 999 -1.839 2.873
External Reg 509 2.248 .804 1 5
Introjected 509 2.499 908 1 5
Identified 509 4.452 .662 1 8
Intrinsic 509 3.442 .867 1 6
Deep 508 3.855 .535 1.75 5
Surface 508 2.882 .835 1 5
Organised 508 3.605 871 1 5
GPA 368 7.454 .704 5.4 9.5
*Reappraisal, Suppression are standardized values.
Table 2. Confirmatory factor analysis on the instruments utilized.
CFI GFI AGFI NFI TLI  RMSE (90% CI) SRMR
Enjoyment 946 907  .070 (.054, .086)  .048
Anxiety .952 930  .054 (.041,.068)  .038
Boredom .968 953  .073(.060,.086)  .028
Emotion Regulation 972 973 952 961 .050 (.035, .065)  .036
Academic Self-Regulation 967 949 958  .056(.048,.065)  .049
Approaches to Learning 956 956 945 044 (.035,.053)  .047

The results of Pearson’s correlation coefficient and Cronbach’s a are presented in Table 3.
Overall, Cronbach’s a was greater than 0.74 for all variables of interest. Regarding the correlations
among the variables of interest, Enjoyment was highly positive correlated with Identified, Intrinsic
and Deep, and highly negative correlated with Boredom. Anxiety was highly positive correlated with
Boredom and Surface. External regulation was highly positive correlated with Introjected, and
Identified was highly positive correlated with Intrinsic.

Table 3. Cronbach’s alpha (ct) and Pearson correlation coefficient among the variables of interest.

o Enjoyme Anxiet Boredo Reapprais Suppressio External_Re Introjecte Identifie Intrinsi Dee Surfac Organise

nt y m al n g d d c p e d

. 7 " " " " " " w D75 " "
Enjoyment [ 1 310" -562" 245 -118 -275 043 600" 623" 77 -336™ 356
Anxiety '28 1 563" -.075 072 317" 371" -220"  -308" .163°.517° -132"
Boredom_ '29 1 -147° 050 327" 181" -465  -4927 3727490 -400"
. .8 ” " w303 . ”
Reappraisal 0 1 .000 -113 .034 211 236", -107° .135
i“ppressw Z 1 174" 1457 2103 -037 -007.057 -076
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gXtema— € ; 1 512°  -337"  -318" 204°.251" -148"
Introjected 6 1 -.091 -147" -.018.185" -.022
Identified 78 1 .640™ ;408 -.216™ 280"
Intrinsic : 1 ;449 -.306™ 294"
7 - o
Deep 4 1 -194" 299
7 -
Surface 5 1 -.128
. 8
Organised ) 1

*: p-value <.05. **: p-value <.01.

Using the Agglomerative Nesting Hierarchical Clustering we classified the participants into
homogeneous groups based on their scores on variables associated with Academic emotions,
Emotion regulation, Academic self-regulation and Approaches to Learning. Clustering was based
on the dissimilarity matrix computed by the Euclidean distance, and the Ward method was
performed. The Hubert and the D indexes that used for determining the optimal number of clusters,
suggested that the 3-cluster is the best solution (Figure 1).
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Figure 1. Optimal number of clusters based on Hubert and D indexes.

Table 4 presents the mean values of the study variables across the three clusters. ANOVA
ANOVA followed by post-hoc comparisons revealed statistically significant differences between
clusters for all variables (p-value < 0.05).). In more detail, participants in cluster 2 had significantly
higher mean scores in Enjoyment, Intrinsic and Deep, and significantly lower scores in Anxiety,
Boredom, External Regulation, Introjected and Surface. Cluster 3 was characterized by significantly
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higher mean scores in Boredom and significantly lower scores in Enjoyment, Reappraisal, Identified,
Intrinsic, Deep and Organized. Finally, cluster 1 contains participants with significantly higher scores
in Introjected. ANOVA was also used to examine statistically significant differences in GPA and
Performance across the three clusters. For both variables, there are statistically significant differences
across the three clusters (p-value<0.05 for both variables).

Table 4. Descriptive statistics for the variables of interest at each cluster.

Clusters
1 (n=117) 2 (n=260) 3 (n=132) p-value
Enjoyment, mean 32.946 35.253 28.013 <.05!
Anxiety, mean 33.508 24.769 31.807 <.05!
Boredom_, mean 29.34 19.628 33.626 <.05!
Reappraisal, mean? 129 157 -444 <.05!
Suppression, mean? -.092 -.046 206 <.05
External_Reg, mean 2.62 1.911 2.583 <.05!
Introjected, mean 3.209 2.197 2.464 <.05!
Identified, mean 4.628 4.694 3.82 <.051
Intrinsic, mean 3.494 3.815 2.661 <.05!
Deep, mean 3.855 4.054 3.465 <.05!
Surface, mean 3.301 2.5 3.261 <.05!
Organised, mean 3.716 3.915 2.898 <.05!
GPA, mean 7.489 7.59 7.157 <.05!
Age, mean 19.513 19.969 19.848 <.05!
Gender
Females, n (%) 106 (24) 231 (52.4) 104 (23.6)
Males, n (%) 11 (16.2) 29 (42.6) 28 (41.2) <052

TANOVA. 2 Chi-square (x?). *Reappraisal, Suppression are standardized values.

Regarding the age of the participants, ANOVA showed statistically significant differentiations
of the mean age among the clusters (p-value<0.05). Post-hoc comparisons demonstrated that there is
a statistically significant difference in mean age among Cluster 1 and Cluster 2 (19.51 years vs 19.97
years; p-value=0.024; Table 5). Moreover, Pearson’s Chi-square test revealed that sex was not equally
distributed among the clusters (p-value=0.008). Male participants were distributed as 16.2%, 42.6%
and 41.2% among the three clusters, respectively, and female participants were distributed as 24%,
52.4% and 23.6% among the three clusters, respectively (Table 4). More specifically, 83.8% of the males
are placed in clusters 2 and 3, and regarding female participants, 52.4% are placed in cluster 2 and
the rest 47.6% in clusters 1 and 3.

Table 5. Discriminant Analysis results.

Stand. canonical discriminant function Structure Matrix

coefficients

Function Function
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1 2 1 2
Enjoyment -130 .039 -.534 .300
Anxiety .200 214 445 403
Boredom_ 492 226 744 .084
Reappraisal -.099 139 -174 204
Suppression 011 -216 0.067 -112
External_Reg 205 131 .340 224
Introjected 131 .593 203 .585
Identified -.070 551 -.448 492
Intrinsic -.158 178 -478 .309
Deep -211 -.062 -379 .200
Surface 152 163 .380 .247
Organised -.301 315 -.388 317
Eigenvalue 1.727 522
% Variance 76.8 23.2
Functions at group centroids
Clusters 1 2
1 .667 1.263
2 -1.220 -216
3 1.817 -701
Wilks” Lambda
Test of functions Wilks” Lambda Chi-square df p-value
1 trough 2 241 709.505 24 <.001
2 .657 209.490 11 <.001

Discriminant analysis was performed to offer a more detailed insight into the ANOVA findings.
The two discriminant functions were statistically significant, meaning that they both contribute to
participant classification and should be interpreted (p-values<0.01; Table 5). The first function
explains 76.8% while the second explains 23.2% of the variance. The first function is mainly affected
by boredom, organized (negatively), deep (negatively), external regulation and anxiety, whereas the
second function is mainly affected by introjected and identified. Additionally, based on the
classification results, 88% of cases are correctly classified to their clusters. Moreover, in Table 5 we
can observe that cluster 1 consists of students who have a positive mean at both functions (0.667,
1.263). This means that that students in cluster 1 have large values at anxiety, boredom, introjected,
identified. Cluster 2 contains those who have a negative mean at both functions (-1.22, -0.216). This
means that students in cluster 2 have large values at enjoyment, intrinsic, deep and organized.
Finally, cluster 3 is consisted of students who have a positive mean at the first and a negative at the
second function (1.817, -0.701). This means that students in cluster 3 have low values at enjoyment,
reappraisal, identified, intrinsic, deep and organized.

At last, a decision tree model with the GPA as dependent variable, examined the contribution of
the variables of interest and the cluster membership to the GPA. The results of the decision tree
indicated that only the cluster membership influence the GPA, showing the prime grade of the
clustering (Figure 2). In more detail, participants in cluster 3 (n=97), have a mean GPA of 7.157, while
participants of the first two clusters (n=271) have a higher mean GPA of 7.561
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Figure 2. Decision Tree with “exhaustive CHAID” being the growing method.

Discussion

This study examines the emotional-learning profiles of university students, integrating
approaches to learning with academic emotions, emotion regulation strategies and academic
motivation. It draws on recent perspective about the combination of emotion regulation and
academic emotions (Harley et al., 2019; Pekrun, 2018) while also, it involves SDT (Deci & Ryan, 2020)
and approaches to leaning. The findings are aligned with current research indicating that to obtain a
more holistic understanding of university students' learning and academic performance, it is essential
to concurrently examine academic emotions, emotion regulation, and motivation within educational
contexts (Pekrun, 2024). The study suggests three distinct profiles: the "Anxious, effectively-engaged,
and organized learners" (Cluster 1), the "Deep, Happy and intrinsic motivated learners" (Cluster 2),
and the " The Disengaged, Bored, and Suppressing Learners " (Cluster 3). This three-profile solution,
which focuses on a combination of emotional, motivational, and learning factors corroborate
previous studies that highlight the importance of emotions and emotion regulation variables in the
learning process (Karagiannopoulou et al., 2020; Rentzios & Karagiannopoulou, 2021).

“Anxious, Effectively-Engaged, and Organized Learners: Cluster 1”

The first cluster, (Cluster 1), the “Anxious, effectively-engaged, and organized
learners” provides new insights into the relationship between the academic emotion of anxiety,
academic motivation, and learning behavior. This group is characterized by high scores in anxiety,
that not surprisingly comes along with middle scores in a deep approach and high scores in surface,
and organized approaches to learning. Interestingly, the use of these approaches to learning is
followed by high extrinsic and identified regulation alongside intermediate introjected
regulation. This profile highlights the complexity of learning in the presence of demanding academic
settings (Postareff et al., 2017) and reveals a mixture of both motivation and learning approaches. It
depicts a “dissonant” group of university students; the variables comprising this cluster do not
theoretically fit together (Lindblom-Ylanne & Lonka, 2000; Parpala et al., 2022). Inconsistently with
previous studies, these students reported a high GPA.

Possibly, the middle score in a deep approach to learning demonstrates an inherent interest in
understanding new material and assimilating knowledge deeply (Hailikari et al., 2022). However,
this comes along with the highest scores in surface and organized approaches. Such a dissonant
combination of approaches to learning is possibly underpinned by individuals' high scores in both
external and identified motivation along with middle scores in introjected motivation. Students seem
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to use a reproduction orientation (Vermunt & Donche, 2017) followed by some degree of personal
understanding while they appear to have reached identified motivation which implies a degree of
personal engagement with learning and understanding the rationale of studying as their own. The
effective use of this combination of approaches to learning is depicted in high GPA (similarly high to
that reported by students in cluster 2), and in the experience of a degree of enjoyment about their
learning. However, the lack of intrinsic motivation and a degree of introjected motivation may lead
to academic anxiety, which can be seen to be corroborated in the use of a surface approach. ANOVA
and discriminant analysis consistently highlighted this pattern, indicating particularly high scores
for anxiety, introjected and identified motivation in this group of students. This result is further
supported by their poor use of emotion regulation strategies; they scored the lowest in suppression
and reported a middle score in reappraisal. We suggest that the poor ER strategies may reflect that
their emotion regulation skills have not fully developed yet (Martin et al., 2016); this group reported
the lower average age.

In conclusion, the “Anxiously, effectively-engaged, and organized learners”, comprising a
dissonant profile, strive to maintain a high score in GPA utilizing all approaches to learning and
sustain an introjected motivation that is likely to support this goal. However, the second score in
academic enjoyment, combined with the highest score in anxiety during learning, suggests an
emotional burden that comes at a cost in their effort to achieve good grades, or even to acquire the
ability to deeply engage and understand the learning material. It could be suggested that the need
and the demanding motive to succeed may yield immediate results but also may undermine long-
term well-being and the ability to self-regulate their learning (Vansteenkiste et al., 2018).

“Deep, Happy and intrinsic motivated learners”: Cluster 2

The second profile of our study, “the Deep, Happy and intrinsic motivated learners” was
marked by the highest levels of the academic emotion of enjoyment, intrinsic motivation for learning,
deep approach to learning, and organized studying. Not surprisingly, students in this cluster scored
the lowest in surface approach and also in anxiety and boredom during studying. This profile
represents an emotionally adaptive and highly self-regulated group of deep learners who engage
effectively with academic demands, reflecting an emotionally and cognitively well-balanced deep
profile. This profile is consistent with previous studies that explore similar variables
(Karagiannopoulou et al., 2020; Milienos et al., 2021; Postareff et al., 2017).

The combination of deep and organized approaches is the most typical combination in every
discipline at the university (Parpala et al., 2022); university students typically achieve the highest
scores on the deep and the lowest on the surface approach (Herrmann et al., 2017). In our study, this
group is the largest group. Furthermore, the highest level of intrinsic motivation in this group
signifies that these students are motivated by a genuine interest followed by enjoyment for the
engagement with the learning material depicted in deep learning. Intrinsic motivation drives a deep
learning approach (Kyndt et al., 2010), while the positive activating emotion of enjoyment sustains
persistence and effort, ultimately leading to a better understanding of the learning process that is
possibly depicted in high score in organized study. Enjoyment remains a pivotal affective component
associated to students’ motivation and engagement while keeping the level of focus in high standards
in academic settings (Pekrun & Perry, 2014). This, when combined with an organized study (Enwistle,
2018), results in a higher GPA. ANOVA and discriminant analysis confirmed that these individuals
demonstrated large values in enjoyment, deep and organized study. In our study, this group of
students who scored high in both deep and organized approach reported the highest GPA, a result
that is corroborated in other studies too (Karagiannopoulou et al., 2019; Ning & Downing, 2015).

Students in this cluster seem emotionally adaptive and effective in emotion regulation. They
scored the highest in enjoyment and the lowest in anxiety and boredom. Moreover, they scored the
highest in reappraisal and the lowest in suppression. They seem to adequately regulate their negative
emotions while they keep enjoyment during learning. Effective emotion regulation during learning
helps university students remain calm and focused on their tasks (Harley et al., 2019; Webster and
Hadwin, 2015). Possibly, they pursue learning for its own sake, finding personal meaning in academic
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tasks rather than being influenced by external demands or internalized pressures. This intrinsic
motivation aligns with high enjoyment and low boredom, as these individuals experience mostly
positive emotions that keep their curiosity and commitment in the learning material. From this
perspective, adaptive emotion regulation and dominance of positive emotion in comparison to
negative ones (anxiety and boredom) allow students to analyse and interpret knowledge through
comprehending the bigger picture (Parpala et al., 2022) free from inhibition imposed by negative
emotions. We suggest that an adaptive emotional state is what enhances both learning and
achievement; it allows the employment of deep learning, along with the use of effective time
management skills and goal-setting strategies to maximize the learning process that results in the
highest GPA. Such an interpretation sheds light on marginal differences in GPA with students in
cluster 2 reporting the highest.

Overall, the " Deep, Happy and intrinsic motivated learners " show a typical mix of the best
characteristics for academic emotions, emotion regulation, academic motivation, and learning styles.
A profile that proves, in a way, that combining adaptive, motivation and cognitive strategies along
with positive emotional facets may be beneficial not only for academic success but also for an
emotional balance in university life.

"The Disengaged, Bored, and Suppressing Learners": Cluster 3

This profile is marked by the highest scores in boredom and suppression and the lowest score
in enjoyment, reappraisal, identified and intrinsic motivation, deep and organized approach. It is a
cluster that comprises negative qualities of emotional, motivational and learning constructs. Not
surprisingly, these students reported the lowest GPA. We suggest that this group of students is at
risk both in terms of learning and emotional experiences (Milienos et al., 2021).

In this context of interplay between learning and emotions, these students scored high in the
surface approach to learning while the lowest in deep and organized approach. Such a reproducing
approach came along with distinctively high boredom and high anxiety; anxiety in learning has been
found to go hand in hand with the surface approach (Rentzios & Karagiannopoulou, 2021; Trigwell
et al, 2012). Recent studies associate negative academic emotions with suppression
(Karagiannopoulou et al., 2022; Rentzios & Karagiannopoulou, under review). In our study, students
in this group scored the highest in suppression, while they scored the lowest in reappraisal.
Although, in some cases, suppression may act as a beneficial factor helping individuals control their
emotions and be essential in the academic context (Buri¢ et al., 2016), in our study the use of
suppression comes along with lower levels of both deep and organized approaches to learning. A
similar pattern was found in the study of Ben-Eliyahu & Linnenbrink-Garcia (2015); they reported
that suppressing emotions may hinder the effectiveness of learning strategies, as it demands greater
regulatory resources. Possibly, students in order to regulate negative emotions, deploy suppression
at the cost of a deep approach which demands an interrogative stance in learning as a prerequisite
for curiosity and exploration (Desatnik et al., 2023; Karagiannopoulou et al., 2025 under review).
Moreover, this interplay between learning and emotion is further supported by the lowest GPA, the
dominance of boredom followed by the lowest score in enjoyment, in identified motivation and
intrinsic motivation. Boredom, a “silent emotion” in comparison to other emotions, in academic
environments has been widely associated with low intrinsic motivation and lack of interest (Pekrun
et al., 2010). Moreover, it affects a wide range of constructs such as cognition, motivation, learning
strategies, and academic performance (Pekrun, 2018; Tze et al.,, 2013). In fact, the highest score in
boredom possible affects organized studying; the last is considered a critical factor in supporting
university students” well-being and academic achievement (Asikainen et al., 2014).

Their very restricted experience of enjoyment compared to other groups may further undermine
their engagement with the learning material. This emotional detachment possibly depicts
disengagement from the learning process; they scored the lowest in organized approach and intrinsic
motivation. Research has shown that unorganized students could experience more study-related
burnout (Asikainen et al., 2020). Besides, intrinsic motivation encourages individuals to engage in
learning willingly, with interest, enthusiasm, and curiosity, considering this the most desirable form
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of motivation (Vansteenkiste et al., 2018). Students in this group scored the lowest in intrinsic
motivation, suggesting that they lack a sense of volitional motivation toward the pursuit of their
academic goals. The high scores on both external and introjected regulations demonstrate that their
motivation stems from internalized demandsand external pressure, a combination that usually
undermines long-term objectives (Ryan & Deci, 2020). With the absence of intrinsic motivation, these
university students are perceiving the academic activities as meaningless; possibly experiencing a
strong emotional burden, which further intensifies their academic boredom and disengagement from
learning depicted in the lowest GPA. ANOVA and discriminant analysis revealed that participants
in this group have low values in enjoyment, reappraisal, intrinsic, deep and organized study.

In conclusion, the “The Disengaged, Bored, and Suppressing Learners” depicts a mix of
maladaptive learning and motivational characteristics along with the dominant presence of boredom
and suppression. These students approach learning with the minimum enjoyment and enthusiasm,
with no organized techniques or the need to meaningfully understand learning material; they rely
mainly on the surface approach to learning and struggle to manage their emotions through the
emotion regulation of suppression. We suggest that this group of students, due to lack of interest and
a combination of anxiety and high boredom can be a target group for intervention to ensure their
support.

Limitations

Although, the study provides novel insights into the complex relations among academic
emotions, emotion regulation, motivation, and approaches to learning, nevertheless, several
limitations must be acknowledged. Firstly, the self-report methodology, although widely recognized,
fails to provide a more nuance picture of the interaction between the constructs examined in this
study. Experimental or longitudinal studies may yield further information. Another restriction is the
unbalanced representation of female participants in the study, resulting to the considerable gender
imbalance favoring women; unfortunately, this imbalance is the norm in the social sciences
departments from which the participants were drawn (Eurostat, 2018). Future research may further
explore dissonance, frequently noted in educational literature (Karagiannopoulou et al., 2019; 2020;
Parpala et al., 2022; Rentzios, 2021), by analyzing additional individual factors that appear more
distal and are not seen to align theoretically, such as attachment, mentalizing, and epistemic trust,
and their relationship to learning.

Conclusion

Our findings highlight the importance of creating supportive learning environments that focus
on academic emotions and their regulation while they foster intrinsic motivation. Moreover, our
study sheds light on the value of a person-centered approach to comprehend the complex interplay
among emotions, emotion regulation, motivation and learning. Each profile highlights distinct
emotional and motivational dynamics, emphasizing that seeing the “one way approach” to support
and teaching is not enough. The way students deal with their emerged academic emotions matters
not only for their academic achievement, but also for their psychical health and well-being; the
importance of emotions and emotion regulation in learning settings is critical and thus should be
addressed in earlier educational stages (Stockinger et al., 2024). Through psychoeducational
interventions, universities should foster intrinsic motivation and enhance emotion regulation
strategies. These measures will help students, tutors, and academic advisors understand the complex
interplay of emotions, and learning behaviors that emerge under demanding academic settings.
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