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Abstract

Emotion regulation and academic emotions play a key role in academic settings and should be
explored in tandem. This study extends this context in two directions. Firstly, in terms of emotion
regulation, by linking it to attachment and secondly, with academic emotions by associating them
with approaches to learning. The purpose is to explore associations among attachment, explicit
emotion regulation, defense mechanisms, academic emotions, and approaches to learning, to identify
university students’ profiles. Moreover, the impact of students' profiles on academic progress and
mental health is investigated. Cluster analysis reveals four profiles that differ in terms of academic
progress and mental health. It identifies “relaxed students with no interest in learning”, “secure
students focused on learning”, “avoidants with expressive suppression” and “anxious with
difficulties in learning and mental health”. Attachment seems to involve in areas beyond those being
traditionally studied. Secure attachment style may prove to be both adaptive and maladaptive in
relation to student's learning. Insecure attachment styles appear to maintain the same “environment”
in learning as in their interpersonal relationships. By employing the profiles derived from this study,
academic advisors can identify students facing challenges in areas such as learning, emotion
regulation, and mental health.

Keywords: attachment; emotion regulation; academic emotions; learning; cluster analysis

1. Introduction

Over the past decade, educational psychology literature emphasizes on the complexity of
learning and explores factors that come from a variety of theoretical traditions (Rentzios et al., 2025;
Fryer, 2017). In fact, Pekrun (2024a) suggests that, given the inherently complex nature of learning,
drawing on and integrating constructs form distinct theoretical traditions is necessary to capture this
complexity. Recently, Harley et al. (2019) positioned emotion regulation (ER) and academic emotions
within a common theoretical framework for learning by integrating Gross’s (2015) model of explicit
ER and Pekrun’s (2024b) control value theory of academic emotions. The present study addresses ER
and academic emotions in the context of learning and mental health. It extends it in two directions:
(a) it explores implicit ER, namely defense mechanisms (Prout et al., 2019; Rice & Hoffman, 2014) in
relation to learning, and (b) it examines adult attachment styles as a personality trait that can co-occur
with explicit and defense mechanisms, academic emotions, and approaches to learning. Within this
conceptual framework, recent research on ER raises the importance of explicit ER and defense
mechanisms suggesting that both types have roots in attachment (Laczkovics et al., 2018; Mikulincer
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& Shaver, 2016). Mental health research typically investigates these variables in tandem, positing
their enduring significance throughout one's lifespan. Despite some examination of attachment in the
context of Higher Education, this specific conceptual pathway remains relatively uncharted in the
educational literature. Studies on university student profiles examine the combined influence of
learning and emotional variables on academic performance, but do not consider academic progress
and mental health together (Asikainen et al., 2020; Reindl et al., 2020). The present study examines
the interplay of attachment, explicit ER, defense mechanisms, academic emotions, and approaches to
learning in relation to academic progress and mental health in university students.

1.1. Attachment Style and Emotion Regulation: A Modern Integration in
Educational Psychology

Adult attachment style refers to a constellation of behaviors and expectations an individual has
about their important others and themselves (Fraley & Roisman, 2019). Research shows that
attachment not only affects interpersonal functioning and mental health, but also self-regulation,
exploration, and goal achievement (Hofmann et al., 2015; Orehek et al., 2017). Two continuous
dimensions distinguish attachment styles: the anxious and the avoidant; low scores on these two
dimensions reflect secure attachment. Avoidance dimension represents emotional distance from
others and suppression of emotions. Anxiety dimension reflects a tendency to exaggerate negative
emotion sand a constant fear of rejection by significant others; these individuals choose maladaptive
ER strategies. Secure individuals can effectively use ER (Mikulincer & Shaver, 2016).

ER plays a central role in learning in HE. The importance of academic emotions and their
regulation have implications for learning and well-being (Pekrun et al., 2018). A bulk of studies show
the importance of students” ER at an explicit level, but also at an implicit level (Gross, 2015; Rentzios
et al, 2019). Explicit ER refers to strategies people use to influence their emotions; cognitive
reappraisal and expressive suppression are among the most commonly used strategies (Gross & John,
2003). Explicit ER influences students’ learning strategies and their emotions (Ben-Eliyahu &
Linnenbrink-Garcia, 2015). Defense mechanisms are viewed as unconscious mental processes that
protect individuals from excessive stress and negative emotions (Cramer, 2015). Some studies link
defense mechanisms to learning, showing that mature defense mechanisms are closely associated
with adaptive learning outcomes, whereas immature defenses are mostly associated with
maladaptive academic outcomes (Karagiannopoulou et al., 2018).

Given the importance of ER in learning, attachment comes as an antecedent facet that precedes
ER. Attachment could influenceERmechanisms (Mikulincer & Shaver, 2016), which in turn could
affect learning related factors such as academic emotions and approaches to learning. In this line of
research, some studies point out a few associations on the way we relate to others and how this
influences motivation and self-regulation (Blalock et al., 2015; Orehek et al., 2017). To our knowledge,
only one study has examined the relationship between attachment and approaches to learning
considering academic emotions as mediators (Rentzios & Karagiannopoulou, 2021).

1.2. Academic Emotions and Approaches to Learning

Over the past two decades, academic emotions have been integrated into students’ learning
(Asikainen et al., 2017), while being associated with achievement, well-being and mental health
(Pekrun, 2024b; Stockinger et al., 2025). Positive emotions such as enjoyment are usually associated
with positive academic outcomes and deep approaches to learning, while negative emotions are often
associated with maladaptive learning strategies and low achievement (Rentzios et al., 2019; Trigwell
et al., 2012). Some researchers highlighted the complexity of the relationships between academic
emotions and learning (Postareff et al., 2017) and that further research is needed.

Approaches to learning represent students’ learning processes that reflect different ways of
studying (Asikainen & Gijbels, 2017). They relate to academic achievement and educational outcomes
(de la Fuente et al., 2020). Literature discusses three different approaches to learning: the deep
approach, the surface approach, and the organized studying (Entwistle, 2018). Students adopting the
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deep approach mainly study to seek scientific evidence in new and old information (Ohrstedt &
Lindfors, 2018). Students who prefer the surface approach usually learn by rote and act under the
influence of external motivation (Entwistle, 2018). Recently, the term “unreflective approach’ has been
suggested to describe the surface approach, that is students’ inability to integrate the subject matter
into a cohesive whole (Lindblom-Yldnne et al., 2018). The last approach, the organized one, is
considered more as an approach to monitor time and effort during study (Entwistle, 2018). The deep
and organized approaches correlate with high academic achievement, while the surface approach
usually links to low grade point of average (GPA) and achievement (Herrmann et al., 2017). The
association between approaches to learning and academic achievement is not always consistent
(Haarala-Muhonen et al., 2017), likely because other factors intervene in this relationship. Some
researchers argue that personality factors may involve in the above relationship (Sander & de la
Fuente, 2022) or academic emotions and their regulation should play an important role (Harley et al.,
2019).

1.3. Learning, Emotional 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., 2019; Parpala et
al., 2010). These studies suggest that different factors may coexist contributing to students” academic
achievement and mental health. For example, Parpala et al. (2010) found four discrete profiles based
on approaches to learning. One of these profiles 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 variables do not theoretically match (Lindblom-Ylanne & Lonka, 2000;
Parpala et al., 2022). On the same wavelength, Heikkil4 et al. (2011) acknowledge the need to examine
a combination of cognitive and emotional factors when researching the quality of learning.They
found three groups of students: the “non-academic” students, the “self-directed” students, and the
“helpless” students. The “non-academic”, was the most intriguing of all. This profile combines facets
that theoretically do not match and are not usually associated with positive academic performance.
Students in this group seem to be successful in their academic tasks, they make progress, but they do
itin a "relaxed" way and without achieving a high GPA (Heikkila et al. 2011). The same 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).

More recently, a few studies using cluster analysis have expanded the research to include factors
from different theoretical fields (Karagiannopoulou et al., 2025; Rentzios et al., 2025). These studies
attempt to bring together variables from the mental health field and learning domains (Milienos et
al., 2021). In a recent person-oriented study (Rentzios et al., 2025) integrating emotion regulation,
academic emotions, academic motivation (self-regulation), and approaches to learning, three discrete
profiles emerged: (a) “Anxious, effectively-engaged, and organized learners”, (b) “Deep, happy, and
intrinsically motivated learners” and (c) “Disengaged, Bored, and Suppressing Learners”.
Importantly, this 3-cluster solution captured both theoretically consistent and “dissonant” patterns,
with the dissonant profile combining increased anxiety with relatively adaptive learning behavior
and motivational indicators. These profiles also differentiated academic performance, as students in
the (c) profile demonstrated the lowest GPA while the (b) profile showed the highest (with the
anxious one being also comparably high). These findings are in line with the view that emotions and
emotion regulation in academic settings are not merely “learning-factors” but integral to students’
well-being and health (Pekrun, 2024b; Stockinger et al., 2025). This is precisely why the “Healthy
Universities” agenda is needed.

“Healthy universities” create environments that promote mental health and well-being,
enabling students to reach their full potential (Dooris et al.,, 2017). Mental health has not been
sufficiently investigated in relation to academic success in HE (Willems et al., 2018) and can be related
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to educational psychology, as researchers consider health and learning as closely related concepts
(Lutz, 2009).

1.4. The Present Study

Educational literature emphasizes the integration of variables that come from different
theoretical traditions in order to understand the phenomenon of learning in depth (Fryer, 2017;
Pekrun, 2024a). Attachment, explicit ER, defense mechanisms, academic emotions, and approaches
to learning share some common facets and may be interrelated (Harley et al., 2019; Mikulincer &
Shaver, 2016). Understanding the process of how emotions manifest and are regulated during
learning is essential for establishing meaningful connections (Térménen et al., 2021). Attachment
influences a number of aspects of a person’s life and thus, through ER may be linked to academic
emotions and learning.

Most studies on ER and academic emotions use variable-centered methods. By taking a person-
oriented approach, researchers can develop a deeper and more comprehensive understanding of
student profiles, especially in an academic setting where dissonant profiles have recently been found
with increasing frequency (Parpala et al., 2022).

Based on previous studies, we expect to find three or four profiles with adaptive and
maladaptive facets (Asikainen et al., 2020; Robinson et al., 2017).We anticipate finding one profile
with adaptive characteristics, one with maladaptive characteristics and one or two dissonant profiles
(Gardner et al., 2020). More specifically, low scores on both insecure attachment styles are expected
to be associated with adaptive explicit ER strategies, mature defense mechanisms, enjoyment, and
adaptive approaches. High scores for insecure attachment styles are expected to be related with
suppression, immature defense mechanisms, anxiety, boredom, and with the surface approach to
learning (Karagiannopoulou et al., 2019; Rentzios et al., 2025). In addition, it is anticipated that the
adaptive characteristics will be associated with high scores on GPA, academic success (Reindl et al.,
2020) and mental health; the association with the maladaptive characteristics is expected to be
reversed. Based on the above, we have postulated the following research questions:

RQ1: Can the variables of this study be categorized in different profiles and be interpreted
accordingly?

RQ2: How do the extracted profiles differ regarding GPA, academic success, and mental health?

2. Methodology

2.1. Participants and Procedure

The sample comprised 523 undergraduate students (Mage = 20.5 years, range = 18-22) enrolled in
a four-year social sciences program at a Greek university. Of the participants, 13.7% were male and
86.3% female. Students were distributed across all years of study: 1st year (n =136, 25.8%), 2nd year
(n =139, 26.4%), 3rd year (n =95, 18.0%), and 4th year (n = 157, 29.8%). Data collection took place
prior to the start of a scheduled lecture. Participation was voluntary and anonymous, and all students
provided written informed consent. Ethical approval was granted by the university's Ethics
Committee, and the study adhered to all relevant guidelines and regulations. Completion of the
questionnaires required approximately 35 minutes.

2.2. Instruments

2.2.2. Experiences in Close Relationships- Relationship Structure
Questionnaire (ECR-RS)

The ECR-RS (Fraley et al., 2011) measures adult attachment styles using a 7-point Likert scale
(1= strongly disagree to 7 = strongly agree) comprising 9 items, assessing two insecure attachment
dimensions: avoidance (6 items) and anxiety (3 items). Low scores on both dimensions indicate secure
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attachment. Cronbach's Alpha values for the two subscales were a = .85 for avoidant style and o = .86
for anxious style.

2.2.3. Emotion Regulation Questionnaire (ERQ)

Explicit ER is assessed using the ERQ (Gross & John, 2003), a 10-item instrument that measures
two strategies: cognitive reappraisal (6 items) and expressive suppression (4 items). Responses are
recorded on a 7-point Likert scale (1 = strongly disagree to 7 = strongly agree). Cronbach's Alpha
values were a = .80 for cognitive reappraisal and o = .74 for expressive suppression.

2.2.4. Response Evaluation Measure-71 (REM-71)

The REM-71 (Steiner et al., 2001) measures defense mechanisms with 71 items, categorizing them
into 21 defense mechanisms, divided mainly into two factors: mature and immature. Steiner et al.
(2001) further distinguishes intrapsychic mature, interpersonal mature, intrapsychic immature, and
interpersonal immature defense mechanisms. For the purposes of the study, both exploratory and
confirmatory analyses were conducted, and three factors have emerged: immature defense
mechanisms (a = .86), mature interpersonal defense mechanisms (a = .77), and mature intrapsychic
defense mechanisms (a = .61).

2.2.5. Achievement Emotions Questionnaire (AEQ)

To measure discrete academic emotions, the learning related scales of enjoyment, anxiety and
boredom have been used from the AEQ (Pekrun et al., 2011).The reasons for selecting these emotions
were twofold. Firstly, university students frequently experience these emotions in achievement
settings (Respondek et al., 2017). Secondly, are considered as the prime emotions related to academic
achievement (Niculescu et al., 2015). Students rated their experiences on a 5-point Likert scale (1 =
strongly disagree to 5 = strongly agree) in response to items related to emotions before, during, or
after studying for a course. They provided ratings for enjoyment, anxiety, and boredom. The
Cronbach's Alpha values were a =.79 for enjoyment, a = .82 for anxiety, and a = .92 for boredom.

2.2.6. Approaches to Learning and Studying Inventory (ALSI)

Approaches to learning were assessed using a modified short version of the ALSI developed by
the Finnish research group in HE (Parpala et al., 2013). The questionnaire comprised 16 items
measuring three distinct approaches to learning: deep (8 items), surface (4 items) and organized (4
items). In this study, Cronbach's Alpha values were a = .74 for the deep approach, a = .75 for the
surface approach, and o = .82 for the organized approach. A high score on the 5-point Likert scale (1
= strongly disagree to 5 = strongly agree) indicated students’ adoption of each approach.

2.2.7. General Health Questionnaire (GHQ)

Mental health was assessed using the GHQ, which consists of 12 sentences measured on a 4-
point Likert scale (1 = more than usual to 4 = much less than usual). These sentences assess an
individual's mental and somatic stress levels and are a robust predictor of psychological morbidity
and stress in university students (James et al., 2013). The GHQ is designed to measure mental health
in non-clinical populations (Hystad et al.,, 2020) and results in a single score; with higher scores
indicating a greater psychological burden. In this study, Cronbach's Alpha for the GHQ was a = .76.

2.2.8. Grade Point Average and Academic Success

To calculate GPA, students have answered a single self-report question in which they reported
their average GPA in the courses they had passed up to the time they completed the questionnaire.
Academic success corresponds to the ratio of declared courses to passed courses and is reported as a
percentage. This variable calculates the rate of student success in coursed. Both GPA and academic
success add to the maximum validity of students’ academic achievement.
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2.3. Statistical Analysis

The analysis began with the exploration of the latent structure of the instruments through both
exploratory and confirmatory factor analysis, followed by the examination of reliability coefficients
(Cronbach’s Alpha). Exploratory Factor Analysis (EFA) was first conducted to determine the number
of latent factors in each measure. The Kaiser-Meyer-Olkin (KMO) index and Bartlett's test of
sphericity were applied to assess the suitability of the data for factor analysis.

Subsequently, Confirmatory Factor Analysis (CFA) was conducted to validate the factor
structures identified in EFA. The model fit was evaluated using the following indices: Comparative
Fit Index (CFI), Tucker-Lewis Index (TLI), Root Mean Square Error of Approximation (RMSEA), and
Standardized Root Mean Square Residual (SRMR). According to the guidelines provided by Kline
(2016), acceptable model fit is indicated by CFI and TLI values between 0.90 and 0.95, RMSEA values
below 0.06, and SRMR values below 0.05. The CFA results for each instrument are presented in Table
1. It should be noted that although most instruments demonstrated acceptable fit, some deviations
were observed (e.g., the TLI and CFI values for REM-71, and RMSEA for ECR-RS), which are
acknowledged as limitations.

Following CFA, Cronbach’s Alpha coefficients were calculated for each subscale to assess
internal consistency and reliability. Additionally, correlation analysis was performed to examine the
interrelationships and independence of the subscales. All analyses were based on the standardized
z-scores of each variable.

To classify students into homogeneous groups, a hierarchical cluster analysis was first
conducted using Ward's linkage method and Euclidean distance. This method is suitable when no
predefined group structure exists among the variables (Hastie et al., 2009). Based on the hierarchical
clustering results and dendrogram, a two-step cluster analysis was then carried out using the log-
likelihood distance measure. This procedure allowed for the evaluation of the most appropriate
number of clusters using the silhouette score. Although the two-cluster solution had a higher
silhouette score (0.42), the four-cluster solution (silhouette score = 0.31) was preferred, as it offered a
more meaningful and interpretable classification consistent with the theoretical framework and prior
literature (Postareff et al., 2017; Karagiannopoulou et al., 2020).

Descriptive statistics (mean values and standard deviations) were calculated for each variable
within each profile. Group differences among the clusters were analyzed using one-way ANOVA
with Bonferroni post-hoc comparisons, as well as a Multivariate Analysis of Variance (MANOVA).
Given the intercorrelated nature of the dependent variables, MANOVA was selected over multiple
univariate analyses. A subsequent discriminant analysis was also performed to assess the
classification accuracy of the clusters. The analysis confirmed the validity of the four-cluster solution,
with 91% of cases correctly classified.

Finally, another MANOVA was conducted to examine the effect of cluster membership on the
outcome variables: GPA, academic success, and mental health. This analysis enabled both statistical
and graphical comparison of these outcomes across the identified student profiles.

3. Results

The psychometric properties of the ERC-RS, ERQ, REM-71, AEQ, ALSI, and GHQ were
examined, and most indices fell within acceptable thresholds, indicating overall satisfactory model
fit. The parameter estimation was based on the weighted least squares method (Kline, 2016). The
results from the Confirmatory Factor Analysis (CFA) are presented in Table 1. As shown, most
instruments demonstrated strong fit indices (CFI, TLI, RMSEA, SRMR). However, it should be noted
that the CFI (0.800) and TLI (0.786) values for REM-71, and the RMSEA (0.083) for ECR-RS, deviated
from the classical cut-off values, representing a limitation that should be considered in the
interpretation of the results.

Table 1. Confirmatory factor analysis on the instruments used in our study.
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p CFI TLI RMSEA SRMR
ECR-RS 0.001 0.965 0.940 0.083 0.057
ERQ 0.001 0.972 0.961 0.050 0.036
REM-71 0.001 0.800 0.786 0.046 0.068
AEQ 0.001 0.919 0.907 0.049 0.060
ALSI 0.001 0.956 0.945 0.044 0.047
GHQ 0.001 0.997 0.961 0.044 0.036

Pearson correlation coefficients among the study’s variables are presented in Table 2. As
expected, several significant correlations were observed among key constructs such as emotion
regulation, defense mechanisms, academic emotions, learning approaches, and outcome variables.
These interrelations justified the use of multivariate statistical procedures.

Table 2. Pearson Correlation coefficient among study’s variables.

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1.Avoidant 1
2. Anxious 28" 1
3. Reappraisal -0.15" 1
0.08

4. Suppression 43" .20 0.00 1

5. Immature 0.15*  0.38™ -0.02 0.27" 1
6. Mature
0.07 -0.09° 0.29" 0.09° 0.00 1
intrapsychic
7. Mature
-0.27  -0.01 0.24™ -0.09° 0.00 0.00 1
interpersonal
8. Enjoyment -0.18" -0.12" 0.25" -0.12" 031" 0.34" 1
0.15"
9. Anxiety -0.01 0.18" -0.06 0.06 051" 0.06 1
0.28" 0.30"
10. Boredom 0.10" 0.19" 0.05 044" 0.54" 1
0.15" 0.15" 0.17" 0.58"
11. Deep -0.12"  -0.09° 0.30" -0.00 -0.04 0.34" 040" 057" -0.16" 1
0.37"
12. Surface 0.06 0.19" -0.11" 0.06 0.36" 0.02 0.53" 0.49" 1
0.20" 0.33" 0.19"
13. Organized -0.18"  -0.09° 0.14™ -0.08 0.11" 0.20" 0.34" -0.13" 0.30" 1
0.12" 0.39" 0.13"
14. Mental - - -
0.11"  0.26™ 0.12" 0.44" 0.00 0.36" 0.26™ -0.05 0.24" -0.07 1
health 0.21 0.25" 0.16"
- - - 0.0
15. GPA -0.09 -0.08 -0.01 -0.01 0.06 0.06 0.29" -0.18" 0.22" 0.25" 1
0.16" 0.28" 0.16" 7
16. Academic - - 0.0
-0.12° -0.09 0.09 -0.02 0.03 0.01 0.04 -0.08 0.06 -0.07 0.26" 041" 1
success 0.13" 0.16™ 3

Note. * p <.05 ** p <.01.
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To classify students into distinct profiles based on their emotional, cognitive, and academic
characteristics, a hierarchical cluster analysis was initially performed using Ward’s linkage method
and Euclidean distance. This approach is appropriate when no prior assumptions are made about the
structure of the data (Hastie et al., 2009). Based on the resulting dendrogram, a two-step cluster
analysis was subsequently conducted using the log-likelihood distance measure to determine the
optimal number of clusters and validate the hierarchical results. The silhouette coefficient was used
to assess cluster quality. The two-cluster solution produced a silhouette score of 0.42, while the four-
cluster solution yielded a score of 0.31. Although the two-cluster solution showed a better silhouette
value, it was considered too simplistic to capture the complexity of the variables under study.
Therefore, the four-cluster solution was selected based on its greater theoretical relevance and better
alignment with prior research that has adopted similar multidimensional frameworks
(Karagiannopoulou et al., 2020; Postareff et al.,, 2017). Descriptive statistics (means and standard
deviations) for each variable across the four clusters are presented in Table 3. These clusters represent
meaningful student profiles characterized by distinct patterns in attachment, emotion regulation,
defense mechanisms, academic emotions, learning strategies, and academic outcomes. Mental health,
GPA, and academic success were treated as outcome variables across the identified profiles to assess
their academic and psychological functioning.

Table 3. The mean values of the four clusters with regard to study’s variables. Mental health, GPA and academic success
are presented as outcomes of the derived clusters,.

Clusters/Profiles 1 2 3 4
N=175 N=127 N =100 N=121
SD SD SD SD
M M M M
Avoidant -0.511 0.53 -0.212 0.83 0.864 1.07 0.233 1.07
Anxious -0.411 0.72 -0.321 0.78 0.242 0.96 0.703 1.14
Immature -0.401 0.68 -0.45! 0.95 0.112 0.65 0.973 0.99
Mature
-0.271 0.89 0.632 091 0.03! 091 -0.381 0.98
intrapsychic
Mature
0.132 0.89 0.292 0.82 -0.301 0.93 -0.231 1.24
interpersonal
Enjoyment -0.003 0.81 0.904 0.69 -0.342 0.74 -0.671 1.03
Anxiety 0.052 0.79 -0.871 0.84 -0.082 0.77 0.913 0.74
Boredom -0.062 0.66 -0.991 0.53 0.102 0.76 1.093 0.83
Reappraisal 0.041 0.85 0.422 0.99 -0.211 0.79 -0.321 1.18
Suppression -0.641 0.60 0.002 1.0 0.883 0.82 0.162 0.96
Deep -0.102 0.75 0.773 0.76 -0.212 0.72 -0.491 1.27
Surface 0.062 0.81 -0.911 0.80 -0.042 0.68 0.923 0.77
Organized -0.012 0.90 0.673 0.73 -0.311 0.90 -0.411 1.11
Mental health -0.2212 0.86 -0.321 0.78 .072 0.88 0.613 1.20
GPA 7.471 0.65 7.812 0.73 7.3371 0.66 7.271 0.74
Academic
911 13 942 .10 .891 12 .871 .16
Success

Note 1. 1the group with the statistically significant smallest mean, 2the group with the statistically significant
second smallest mean, 3the group with the statistically significant third smallest mean, 4the group with the

statistically significant highest mean.
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Differences among the study variables were further examined using a Multivariate Analysis of
Variance (MANOVA). This technique was selected over univariate methods (e.g., ANOVA) due to
the significant intercorrelations among the dependent variables, as shown in Table 2. The MANOVA
revealed a statistically significant effect of cluster membership on the combined vector of the 13
dependent variables, supporting the differentiation of the four student profiles.

To further interpret these differences, a post hoc descriptive discriminant analysis (DDA) was
conducted. DDA provides insight into the specific functions that discriminate between groups and
complements MANOVA results (Field, 2016). The analysis yielded three statistically significant
discriminant functions (p < .001), all of which contributed meaningfully to the classification of
individuals into the four clusters. The classification accuracy was high, with 91% of cases correctly
classified, indicating strong support for the validity of the cluster solution. The separation of the four
clusters based on the two primary discriminant functions is illustrated in Figure 1.

Finally, a second MANOV A was performed to examine the effect of cluster membership on the
outcome variables: GPA, academic success, and mental health. The results of this analysis are
presented in Table 6 and visualized in Figures 3A, 3B, and 3C (Supplementary File). The findings
confirm that the clusters differ significantly in these key academic and psychological outcomes,
further validating the distinctiveness and interpretive utility of the four-profile solution.

Canonical Discriminant Functions

Clusters
O Cluster 1
(_)Cluster 2
67 Cluster 3
o (O Cluster 4
] Group Centroid
3—1
o)
o~
c
0
B 0"
= Y
5 ;
(Tl
-3
-6

Function 1

Figure 1. The scatter plot of the two canonical discriminant functions, with the information of the cluster
membership.

4. Discussion

The present study draws on contemporary research on ERand academic emotions (Harley et al.,
2019). It seeks to explore university students” profiles based on attachment, explicit ER, defense
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mechanisms, academic emotions, and approaches to learning to demonstrate the role of these
variables in academic progress and mental health. It reveals adaptive and maladaptive emotional and
learning patterns that differentiate in terms of attachment styles, explicit ER, defense mechanisms,
academic emotions, and approaches to learning. The existence of four groups of university students
illustrates the complexity of the learning process and the factors that may play a role. Students may
experience a variety of emotional conditions at the same time during the learning process (Cheng et
al., 2023).

Secure attachment style may prove to be both adaptive and non-adaptive, i.e., “dissonant”, in
relation to a student's efforts to gain knowledge. Moreover, students with insecure attachment style,
the avoidant and the anxious, appear to maintain the same “environment” in learning as they do in
their interpersonal relationships. Insecure individuals are at high risk for poor mental health,
verifying recent studies that attachment may act as a decisive factor in university students” academic
life (Zhang et al., 2022). It seems that attachment is involved in areas beyond those traditionally
studied (Blalock et al., 2015).

These emotional and learning patterns are distinguished in relation to academic success and
mental health. The study reveals four discrete students’ profiles: (1) “relaxed with no interest in
learning”, (2) “secure and focused on learning”, (3) “avoidants with suppression”, and (4) “anxious
with difficulties in learning and mental health”. In terms of academic progress and mental health,
students in Cluster 2 had the best GPA, academic success, and mental health, while in contrast,
students in Cluster 4 had the worst GPA, academic success, and mental health. Furthermore, Cluster
1, the "dissonant" profile, is something entirely new in the literature, confirming the existence of
"dissonant” profiles that share adaptive and maladaptive patterns (Parpala et al., 2022; Postareff et
al., 2017).

4.1. “Relaxed with no Interest in Learning”

The first profile, the “relaxed with no interest in learning”, denotes the “dissonant” profile of the
study (Parpala et al., 2022), a combination of characteristics not expected in previous literature
(Gardner et al., 2020). While these students showed no signs of psychological distress, their academic
progress was not as high as expected compared to the second profile, which was the most adaptive
of all.

Students in this group had the highest scores on the secure attachment dimension, moderate
scores on academic emotions, low scores on explicit ER strategies and do not appear to engage in
learning. It is possible, the moderate scores on all approaches to learning and the difficulties in
reappraisal and suppression had a cost on GPA and academic success. This profile appears to match
the profile defined in the international literature as “relaxed students” (Jarrell et al., 2016).
Interestingly, this profile challenges the assumption that secure attachment is always associated with
high academic performance.

Security in attachment does not always seem to provide the confidence and certainty necessary
to maximize academic progress. Perhaps the security of attachment and lack of ER give students in
this group a “relaxation” that results in them not being as motivated to achieve their academic goals.
Their low scores on enjoyment during learning may indicate a lack of interest in making progress in
their courses - simply “passing” them - without getting high grades (Heikkila et al.,, 2011). The
“overconfidence” in their attachment may be an indicator of a general overconfidence in themselves
that leads them to not try as hard as their studies require (Donche et al., 2012; Robinson et al.,
2017).This security in attachment and at the same time the absence of explicit ER strategies may drive
individuals to believe “everyone”, creating an “atmosphere of credulity” and therefore not need to
go deeper in learning because they do not doubt anyone. Regarding mental health, students in this
group had the same score with the adaptive group. Their attachment security goes hand in hand with
mature interpersonal defense mechanisms, which is consistent with current research on defense
mechanisms (Laczkovics et al., 2018). Perhaps, this is the reason why their mental health does not
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appear to be compromised. This interpretation is supported by the simultaneous low score of
immature defense mechanisms and high score use of mature interpersonal defense mechanisms.

Special attention should also be given to these students. Although they show no signs of
psychological distress, academic advisors should support them in acknowledging their own learning
strategies (Parpala et al., 2022). It is important for students who seem to lack motivation to be able to
engage deeply in the learning process.

4.2. “Secure and Focused on Learning”

The second profile, “secure and focused on learning”, reflects a group of students who combine
the positive and mature facets of the variables of study. Individuals in this group have a positive
view of themselves and others, regulate their emotions effectively, use adaptive strategies in learning,
and enjoy learning. They achieve high GPA and academic success and have the best scores in mental
health. In contrast to the cluster 1, attachment security is associated with a set of mature defenses,
both intrapsychic and interpersonal, while immature defenses are rarely used. This combination,
together with enjoyment during learning, is likely to promote the more adaptive approaches to
learning and thus the best academic achievement (Karagiannopoulou et al., 2019; Rentzios et al.,
2025). Moreover, very low levels of negative emotions are likely to be associated with very effective
ER, both through cognitive reappraisal and mature defense mechanisms. Explicit ER and defense
mechanisms have been shown to contribute to the reduction of negative emotions (Ben-Eliyahu &
Linnenbrink-Garcia, 2015; Cramer, 2015). According to Pekrun et al. (2002), the combination of high
scores on positive emotions and concurrent low scores on negative emotions is a critical factor for
success in academic context.

In the light of these findings, the research contributes to the ongoing discussion about “Healthy
Universities” and the promotion of learning through psychological and cognitive factors. Effective
ER by students and positive emotions improves their overall health, leading them to be both
academically productive and mentally healthy, which is a goal of modern educational institutions
(Dooris et al., 2017).

4.3. “Avoidants with Suppression”

The third profile, the “avoidants with suppression”, consists of university students dominated
by the avoidance dimension and the expressive suppression of emotions. This profile is consistent
with recent literature examining attachment-based profiles and ER (Gardner et al., 2020). Suppression
of emotions is the most common deactivating ER strategy that individuals with avoidant attachment
style use quite frequently (Winterheld, 2016). It is possible that students of this profile, due to their
avoidant attachment style, do not express their emotions, especially the feeling of enjoyment, and are
not in the mood to organise their studies or engage in depth in learning. Moreover, expressive
suppression is positively related to low levels of adaptive learning strategies (Ben-Eliyahu &
Linnenbrink-Garcia, 2015). This ER strategy, when used too frequently, depletes the individual's
cognitive resources, and renders them unable to engage in other cognitive processes (John & Gross,
2004). Experimental studies have revealed that expressive suppression may have detrimental effects
in memory use (Cameron & Overall, 2017). This is likely to have an impact on academic grades for
this particular group of students. In addition, high scores on expressive suppression indicate that
individuals with this profile display an “inauthentic self” to others and conceal their true emotions
and thoughts (John & Gross, 2004). The remarkably high scores on suppression may have a
detrimental effect on the mental health of these individuals (John & Gross, 2004).

Students in this group struggle not to reveal their feelings to others, they do not feel enjoyment
in their study which contributes to our suggestion about an “inauthentic/false self”; this
“inauthentic/false self” possibly comes at a cost, since in trying to support it they “spend” cognitive
resources, resulting in a decline in both their academic performance and their mental health.

“Anxious with Difficulties in Learning and Mental Health”
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Finally, the fourth profile, the “anxious with difficulties in learning and mental health” consists
of students who struggle the most during their studies compared to students in the other clusters.
This profile indicates anxiety which possibly depicts in learning. These students face difficulties in
regulating their emotions. They experience strong interpersonal anxiety and adopt a surface
approach. Perhaps, to reduce stress, they are not deeply engaged in the learning process. Such a
suggestion is supported by poor ER, both in terms of explicit and implicit strategies, and by their
high score on anxious attachment dimension.

This profile reflects a vulnerable group of students, in terms of learning and mental health. It is
consistent with previous studies that have revealed a similar maladaptive profile (Milienos et al.,
2021; Rentzios et al., 2025), but the present study shows the contribution of attachment styles to these
specific variables. Regarding learning, they have the highest score on the surface approach, the
“unreflective one”, depicting their inability to form a coherent whole of the study material
(Lindblom-Ylénne et al., 2018). This inability possibly reflects their incompetence to form emotionally
mature relationships with significant others. To accept the other, you must acknowledge them,
recognizing their flaws. Students in this group have high scores on the anxious dimension, followed
by also high scores on immature defense mechanisms and negative emotions. The presence of
immature defense mechanisms suggests that they are unconsciously trying to manage both their
interpersonal anxiety and their negative emotions, as mature defense mechanisms and explicit
regulation strategies are relatively low and do not appear to be effective. This combination is likely
to have implications for both learning and mental health. Previous research has highlighted the
positive  relationship between immature defense mechanisms and surface approach
(Karagiannopoulou et al., 2018) and mental health (Cramer, 2015).

Students in this profile seem to maintain the same 'stressful' environment in their interpersonal
relationships and carry it over into the way they study, resulting in difficulties both in their studies
and in their mental health.

4.4, Limitations

Regarding the study's sample, there was a gender imbalance in favour of women. However, it
should be emphasized that this is typical for the population studying social sciences, at least in
particular departments.

Extra caution should be taken regarding some fit indexes of the REM-71. This instrument is
relatively new, and its use is more often limited to the clinical population; therefore, further
validation and statistical refinement may be necessary when applying it in non-clinical educational
contexts.

Finally, students' GPA and academic success were obtained from participants' responses; direct
extraction of students' grades was not possible, as this would violate privacy on personal data
protection. While self-reports are commonly used in educational research, they may introduce recall
bias or social desirability effects.

4.5. Future Implications

Using the profiles that emerged from the current research, university counselling services will
be able to identify students who are experiencing difficulties in learning, ER, and their mental health.
Research has indicated that explicit ER in not always sufficient in altering unfavourable conditions
during learning activities (Tormé&nen et al., 2021). Academic emotions can be regulated successfully
deploying multiple strategies (Harley et al., 2019). Possibly, the significance of defense mechanisms,
should be considered from university counselling advisors. Attention should also be paid to students
belonging to the “dissonant” profile as they should receive support to identify their learning
strategies (Rentzios et al., 2025; Parpala et al., 2022). In addition, they could inform online platforms
already developed in several European countries to predict and monitor students' progress and
emotional development by completing questionnaires related on current study’s variables. Nikulescu
et al. (2015) stated that quality education should be about both the academic achievement of students
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and the emotions that students experience. Educational policy and practise should place more
importance on affective factors related to learning and achievement (Camacho-Morles et al., 2021).
Future work in HE should examine attachment jointly with other affective variables such as
mentalizing and epistemic trust to clarify why some students follow adaptive, maladaptive or
dissonant learning-emotional pathways (Karagiannopoulou et al., 2025).

5. Conclusions

The results illustrate the contribution of attachment styles and defense mechanisms to learning
in HE through discrete students” profiles. Attachment styles appear to extend to domains beyond
close relationships and serve as important factors in distinguishing student profiles. Both attachment
styles and defense mechanisms, as well as explicit ER and learning related factors, influence academic
progress and mental health. The way students relate to important people in their lives and how they
regulate their emotions are likely to affect their academic progress and mental health.
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