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Abstract The purpose of the study was to investigate
undergraduates’ profiles, taking into account personality
traits (academic hardiness and test anxiety), motivational
factors (passion for studies) and affective experiences (pos-
itive and negative affect). The study explored differences
in outcomes such as happiness and grade point average
(GPA) scores among student profiles. The sample com-
prised of 293 undergraduates, studying in a social science
department. Participants completed the following scales:
(a) Revised Academic Hardiness Scale (RAHS), (b) Test
Anxiety Inventory (TAI), (c) Passion scale, (d) Positive
and Negative Affect scale (PANAS), (e) Oxford Happiness
Questionnaire (OHQ). Academic achievement was meas-
ured using students’ GPA. Results from hierarchical cluster
analysis (which was used for clustering undergraduates into
homogenous groups) revealed three profiles: (a) hardy, pas-
sionate and non-anxious undergraduates, emotionally posi-
tive, (b) anxious-committed, mid-passionate undergraduates,
experiencing low positive and mid-negative affect and (c)
low hardy, unpassionate and mid-anxious undergraduates,
experiencing both positive and negative affect. These pro-
files were differentially related to student happiness and GPA
scores. Hardy, passionate and non-anxious with positive
affect undergraduates reported the highest GPA and hap-
piness scores. Results of the study are discussed, practical
implications, limitations and future research directions are
presented.
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Introduction

There is a growing body of research in higher education con-
cerning the contribution of personality characteristics/traits
on undergraduates’ study success (Postareff et al., 2017)
and academic progress (Karagiannopoulou et al., 2020;
Lindblom-Ylénne et al., 2017), approaches to learning and
students’ experiences of the learning environment (Parpala
et al., 2010), students’ self-regulation (Heikkila et al., 2011)
and students’ academic emotions (Niculescu et al., 2015;
Pekrun et al., 2014). Research revealed that individual vari-
ables/personality traits, motivational and affective factors
have a further effect on students’ achievement and well-
being-happiness! (Asikainen et al., 2022; Lindblom-Ylzinne
et al., 2017; Postareff et al., 2017; Rytkonen et al., 2012).
The latter variables seem important for undergraduates’
lives. Academic achievement shapes a person’s life chances
(Steinmayr et al., 2016) whereas well-being is known as an
indicator of students’ mental health (Hernandez-Turrano
et al., 2020). Based on this theoretical line of thinking,
the present study explored the contribution of personality
traits, namely psychological hardiness (hence on hardiness)
(Kobasa et al., 1982; Maddi, 2005, 2006) and test anxiety
(Zuckerman & Spielberger, 2015), motivational factors,
namely passion for studies (Vallerand, 2012) and affective
experiences (positive and negative affect) (Merz et al., 2013)
to students’ achievement and well-being-happiness (Hills &
Argyle, 2002).

! In the existing literature, psychological well-being was measured

with different ways (e.g., happiness, life satisfaction etc.) (Vallerand
et al., 2012).
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Psychological Hardiness

Undergraduates’ academic success and well-being are influ-
enced not only by their cognitive abilities and content knowl-
edge (Limeri et al., 2020), but also by non-cognitive factors,
such as personality traits and affective experiences, which
enables undergraduates to study successfully and graduate in
a timely manner (Lindblom-Ylédnne et al., 2017), to maintain
a volitional mindset (Dewitte & Lens, 2000), to regulate
their learning processes (Lindblom-Yldnne, 2004), and to
manage effectively the effects of daily stressful academic
demands (Dwyer & Cummings, 2001; Ervasti et al., 2019;
Galindo-Dominguez et al., 2021; Rodotham, 2008). A per-
sonality characteristic which leads undergraduates to further
opportunities for personal growth and success through posi-
tive educational experiences, affecting students’ adaptation
(Kamtsios & Karagiannoulou, 2020), academic success, task
engagement (Duckworth et al., 2007; Maddi et al., 2011),
happiness (Atashzar & Afsharinia, 2018; Yaprak et al.,
2018) and students’ psychological adjustment (Kamtsios &
Bartone, 2021) is hardiness. Hardiness mediates the effects
of daily stress and expresses a general quality of an indi-
vidual to consider changes as a normal and interesting part
of life (Kobasa et al., 1982; Maddi, 2005, 2006).

The concept of hardiness has been introduced in research
in the field of educational psychology, providing a frame-
work for understanding how students may react to academic
challenges, setbacks and demands (Benishek et al., 2001,
2005; Cole et al., 2004; Kamtsios & Karagiannopoulou,
2013; Soheili et al., 2020). More specifically, some stu-
dents appraise that a particular academic demand may be
an opportunity and motive for learning, whereas others may
think of it as something threatening that will not promote
and reinforce their learning. In this line of thinking Stein
and Bartone (2020) introduced in hardiness literature the
hardiness mindset approach. Based on Dweck’s (1999) theo-
retical approach concerning the degree to which intelligence
is a stable trait, termed “mindset” and Crum’s et al. (2013)
approach determining whether the nature of stress itself is
more or less enhancing or debilitating, the hardiness mind-
set can affect students’ reactions to difficulties and setbacks
and their success in dealing with them. In other words, the
hardiness mindset approach one adopts may be a crucial
factor in determining whether university stressful situations
and demands will have enhancing or debilitating effects for
undergraduates. Based in this theoretical approach, differ-
ent hardiness mindsets (e.g., academic demands and set-
backs are debilitating vs. academic demands and setbacks
are enhancing) will be associated with different academic
outcomes.

More specifically, if one holds an enhancing hardi-
ness mindset, he/she may enjoy variety and may tend to
use change and disruptions in academic life as interesting
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opportunities to learn and grow (commitment); he/she may
have a strong belief that he/she can influence outcomes in
his/her life and he/she is willing to make choices and accept
responsibilities for those choices (control). Moreover, he/
she may have the motivation and drive to achieve academi-
cally, despite competing demands that may exist (challenge)
(Creed et al., 2013; Maddi, 2006; Sheard & Golby, 2007,
Stein & Bartone, 2020). These characteristics represent
an academic hardy personality. Academic hardiness 3Cs
(commitment, control and challenge) have been found to
be correlated with students’ performance (higher grade
point average-GPA) (Eschleman et al., 2010; Kamtsios &
Karagiannopoulou, 2015; Sheard et al., 2007), students’
task/learning orientation (Kamtsios & Karagiannopoulou,
2016), students’ learning self-efficacy (Wong et al., 2019),
sense of belonging to school (Abdollahi et al., 2018), posi-
tive affective experiences (Kamtsios & Karagiannopoulou,
2020), higher happiness scores (Atashzar & Afsharinia,
2018; Kamtsios, 2022), lower academic anxiety (Jia et al.,
2021) and students’ achievement motivation (Busato et al.,
2000). In sum, hardiness, and academic hardiness attitudes
(commitment, control, and challenge -3Cs) via activating
problem-focused coping strategies in stressful academic situ-
ations, lead individuals to consider these situations in a more
optimistic view (Maddi et al., 2011; Stein & Bartone, 2020).
In such a way, academic hardiness can mitigate the negative
effects on mental health under stressful conditions, promot-
ing undergraduates’ well-being/happiness (Eschleman et al.,
2010; Maddi, 2002).

Test Anxiety

Undergraduates’ test anxiety is considered an important
predictor of students’ achievement, learning and well-
being (Huntley et al., 2019; Steinmayr et al., 2016). Cur-
rent research evaluates academic pressures by using test
anxiety as an indicator of excessive perceived academic
pressures (Putwain et al., 2021a). Test anxiety is a multi-
dimensional construct (Putwain et al., 2021b; Spielberger
& Vagg, 1995); a situational specific personality trait (Sara-
son, & Sarason, 1990) that includes cognitive (worry) and
affective-physiological (emotionality) components (Hunt-
ley et al., 2019; Spielberger & Vagg, 1995). Undergradu-
ates vary with regard to the disposition to experience these
components in academic settings and this variation influ-
ences students’ achievement, academic development and
well-being-happiness.

Worry refers to the cognitive component of test anxiety
(Spielberger & Vagg, 1995) such as self-criticism, negative
thoughts, negative derogatory self-statements related to
failure (Spielberger & Vagg, 1995; Zeidner, 2007). Emo-
tionality refers to the affective physiological component of
test anxiety (e.g., nervousness, tension). Empirical studies
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confirmed that worry has performance-hindering effects
(Mocklinghoff et al., 2021; Putwain et al., 2021a) and is
associated with performance reduction (Spielberger & Vagg,
1995), whereas emotionality has been found to have little
impact on students’ academic achievement (Deffenbacher,
1998). Additionally, the existing literature on the well-being-
happiness of young people demonstrated that is a negative
relationship between test anxiety and students’ well-being-
happiness (Herzer et al., 2014). High test anxiety could
potentially lower well-being-happiness directly via worry
about failing tests and examinations, and indirectly through
tainting the positive element of academic life (Putwain et al.,
2021b), having a negative impact on students’ welfare (War-
ren et al., 1996).

Passion for Studies

Passion can be seen as a strong inclination toward an activ-
ity that one, at least likes, highly values, invest time and
energy in on a regular basis, and that is part of one’s identity
(Vallerand, 2012, 2020). Passionate activities come to be
so self-defining that they represent central features of one’s
identity. The dualistic model of passion (DMP) proposes that
there are two types of passion, harmonious passion (HP) and
obsessive passion (OP). These types can be distinguished in
terms of how the passionate activity internalized into one’s
identity, in a controlled or an autonomous fashion (Vallerand
et al., 2003). A controlled internalization (values and regula-
tions associated with the activity are internalized partially
in the self or completely outside the integrating self) (Val-
lerand, 2012; Vallerand et al., 2003) originates from intra/
or interpersonal pressure typically because certain contin-
gencies are attached to the activity (e.g., feelings of social
acceptance, self-esteem) (Vallerand, 2012).

HP results from an autonomous internalization. People
voluntarily engage in the activity (Mageau & Vallerand,
2007) with a mindful and non-defensive mindset (Valle-
rand et al., 2003). The activity remains under their control
(Lopez, & Vallerand, 2020, 2020; Ruis-Alfonso, & Leon,
2016) and they are able to fully focus on the “task at hand”
and experience positive outcomes (e.g., positive affect, hap-
piness) (Vallerand et al., 2003).

Passion is present in educational settings (Ruis-Alfonso,
& Leon, 2016; Vallernad et al., 2003) producing signifi-
cant outcomes, such as psychological well-being (Ruis-
Alfonso, & Leon, 2016; St-Louis et al., 2018). More
specifically, research has shown that HP for studying
positively contributed to students’ happiness, vitality, life
satisfaction and repeated experiences of positive affect
(Russeau et al., 2008; St-Louis et al., 2018; Verner-Fil-
ion et al., 2020). Moreover, HP for studies was positively
increased energy (vigor and intensity) during engagement

in educational activities (Vallerand et al., 2020), predictive
performance through adaptive mastery goals (Vallerand
et al., 2020).

In addition, OP for studies was negatively related or
unrelated to students’ happiness and vitality (St-Louis
et al., 2018) leading to the absence of flow and positive
affect, undermined psychological well-being (Vallerand
et al., 2020). However, research revealed that OP for one’s
studies positively predicted increases in intensity and
vigor during engagement in educational activities (Stoeber
etal., 2011; Vallerand et al., 2020), predicted performance
approach goals and performance avoidance goals.

Moreover, recent literature reveals that different affec-
tive experiences can facilitate different effects on psy-
chological well-being (Vallerand, 2012). In university
settings, positive affect has been associated with adap-
tive outcomes (Verner-Filion & Vallerand, 2016), such
as students’ happiness, low levels of stress and achieve-
ment (Vallerand, 2012; Verner-Filion & Vallerand, 2016),
whereas negative affect was negatively related to indica-
tors of adjustment (Vallerand, 2012) and, in turn, predicts
maladaptive outcomes (Verner-Filion & Vallerand, 2016)
that undermined psychological well-being (Rousseau &
Vallerand, 2008).

The different variables introduced explain in different
ways and in the “light” of different theoretical approaches,
issues related to university studies, such as undergraduates’
study success (which is usually evaluated by using grade
point average) (Assikainen et al., 2022; Karagiannopoulou
et al., 2019) and students’ psychological well-being (which
was measured with different ways, e.g., happiness, life satis-
faction etc.) (Vallerand, 2012), predicting adaptive outcomes
(Verner-Filion & Vallerand, 2016). However, the interplay
between trait personality characteristics, motivational fac-
tors and affective experiences and their impact on students
GPA and well-being (happiness) has not been extensively
examined, highlighting the way in which these constructs are
interrelated. Such information could be particularly impor-
tant for this population group, “called” upon to meet the
special requirements of academic life and adapt to them in
an effective way, in order to achieve personal development
and future professional success.

In doing so, the present study used a person-oriented
approach to:

(a) explore different combinations of students’ personality
trait characteristics (3Cs and test anxiety), motivational
factors (passion for studies) and affective experiences
(positive and negative affect) and

(b) identify their contribution to students’ GPA and happi-
ness

The study’s hypotheses were as follows:
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(a) The first hypothesis (H1) was that the 3Cs, both anxi-
ety’s trait dimensions (worry and emotionality), HP and
OP and positive and negative affect are related to each
other.

(b) The second hypothesis (H2) was that qualitatively dif-
ferent undergraduates’ profiles on the study’s variables
would identify, differentiated students into three clus-
ters.

(c) The third hypothesis (H3) was that the three different
profiles would differ in terms of students’ GPA and
happiness scores.

A person-oriented approach would provide a deeper
understanding (Lindblom-Ylédnne et al., 2017) of the fac-
tors related to students’ GPA and students’ happiness.
This would enable the building of a broader “picture” of
undergraduates with specific characteristics in a theoretical
manner, which can result from the interaction of different
variables and different factors which then, may contribute
to adaptive outcomes.

There is a large body of research in higher education
using person-oriented approach in order to explore types of
clusters based on validated inventories. These studies have
adopted different variants of cluster analysis and they have
identified different combinations of undergraduates’ profiles
based on learning variables (Karagiannopoulou & Milienos,
2013; Parpala et al., 2010; Vanthournout et al., 2013), cogni-
tive and affective variables (Asikainen et al., 2022; Heikkila
et al., 2011; Kamtsios et al., 2020; Karagiannopoulou et al.,
2020). The majority of the aforementioned studies had sug-
gested three to four students’ profiles.

Methodology
Participants

The sampling strategy adopted in the research concerns the
choice of convenience sampling. The sample of the study
consists of 293 undergraduates (35 males-11.9% and 257
females-87.7%), studying in a Psychology department. The
sample of the study was randomly selected in the context of
students’ participation in the educational psychology and
sports & exercise psychology courses lectures.

Procedure

Prior to the lectures, the students anonymously completed
the questionnaires in their classrooms, yielding a response
rate of over 98%. Questionnaires took approximately
20-25 min to complete. Participants were informed about
the purpose of the study and completed a consent form
before the distribution of the questionnaires. All participants
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voluntarily participated in the research. All procedures per-
formed in the study were in accordance with the ethical
standards of the institutional and/or national research com-
mittee and with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards.

Measures

To meet the purposes of the study the following measures
were used:

(a) Revised Academic Hardiness Scale (RAHS)

The 40-item RAHS (with responses on a 4-point Likert
scale) (Benishek et al., 2005) was used. The scale assesses
undergraduates’ cognitive, behavioral and affective beliefs
and reactions relating to the three academic hardiness fac-
tors-3Cs: commitment, control and challenge. Commitment
was measured by 13 items (e.g., “Work hard for grades”),
control by 16 items (e.g., “Become less motivated to study
when I do not get grades I want right away”) and chal-
lenge by 11 items (e.g., Difficult classes are the best way to
improve knowledge”). Current research reported accepted
to high internal reliability coefficients for the 3Cs (Abdol-
lahi et al., 2018; Abdollahi et al., 2020; Creed et al., 2013;
Kamtsios & Karagiannopoulou, 2020, Karagiannopoulou &
Kamtsios, 2016). The scale has been used in various stud-
ies in a sample range of elementary school students and
undergraduates and its factorial validity has been confirmed
(Creed et al., 2013; Kamtsios & Karagiannopoulou, 2011;
Karagiannopoulou & Kamtsios, 2016; Weigold et al., 2015).

(b) Test Anxiety Inventory (TAI)

The Test Anxiety Inventory (Spielberger, 1980) com-
prises 16 items, rated on a 5-point Likert scale. TAI form-
ing an 8-item worry subscale (e.g., “The harder I worked at
taking the test, the more confused I got”) and an 8-item emo-
tionality subscale (e.g., “T’1l start feeling uneasy just before
getting my test scores back”). Participants responded on a
5-point Likert scale how frequently one experiences specific
symptoms of anxiety, before, during and after examination.
Previous studies with Greek undergraduates have confirmed
the psychometric properties of the scale (Metallidou et al.,
2007; Papantoniou et al., 2011).

(c) Passion Scale

The Passion Scale (Vallerand et al., 2003) was used to
evaluate undergraduates’ passion for their studies. Partici-
pants answered the twelve items of the scale on a 7-point
Likert scale (1 =strongly disagree, 7 =strongly agree). The
scale designed to evaluate the two passion subscales: (a)
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Harmonious passion (HP) (6-items: e.g., “My studies are
well integrated in my life””) and (b) Obsessive passion (OP)
(6 items: e.g., “I have almost an obsessive feeling of my
studies”). Previous research has displayed passion scale’s
high levels of reliability and validity (Vallerand, 2012;
Verner-Filion et al., 2016, 2020). Earlier research with
Greek undergraduates confirmed the psychometric proper-
ties of the scale (Kamtsios, 2021).

(d) The Positive and Negative Affect Scale (PANAS).

The Positive and Negative Affect Scale (PANAS) (Merz
et al., 2013) was used to indicate the extent to which par-
ticipants experienced specific feelings and emotions during
the previous week. The scale consists of two sub-scales: (a)
Positive affect (10 items: e.g., “Happy”, “Inspired”) and (b)
Negative affect (10 items: e.g., “embarrassed”, “upset”).
Participants responded on a 5-point Likert scale, ranging
from 1 (=very slightly or not at all) to 5 (=extremely) to
measure the extent to which the affect has been experienced.
Previous research has provided validity evidence based on
the original orthogonal two-factor internal structure of the
PANAS (Galinha et al., 2013; Tran, 2013; Tuccitto et al.,
2010; Watson et al., 1988).

(e) Oxford Happiness Questionnaire (OHQ) (Hills &
Argyle, 2002)

Oxford Happiness Questionnaire consists of 29 items,
using a 4-point Likert scale (1 =strongly disagree,
4 =strongly agree). The scale is used for assessment of per-
sonal happiness as a broader unidimensional construct (Hills
& Argyle, 2002; Medveder et al., 2016), with acceptable
psychometric properties (a-Cronbach > 0.90). Examples of
items include: “I laugh a lot”, “Life is good”.

(f) Undergraduates’ achievement.

Undergraduates’ general point average (GPA) was col-
lected through students’ self-report for their GPA they have
received, based on the marks they had gotten thus far. GPA
is one of the most studied variables in educational psychol-
ogy (Asikainen et al., 2022; Kuncel et al., 2005; Wager-
man, & Funder, 2007). Even this procedure of collecting
data about students’ academic achievement has some limita-
tions (Cole et al., 2010; Dickinson et al., 2016), this is the
only way to get such information, as assess to the students’
official grades for research purposes is not allowed.

Data Analyses

Initially, the latent structure of the instruments used in
this research was assessed by confirmatory factor analysis

(CFA), using the following fit indices: comparative fit index
(CFI), goodness-of-fit index (GFI), normed fit index (NFI)
and root mean square error approximation (RMSEA) with
90% confidence interval. Moreover, descriptive statistics,
correlations between the study’s variables and Cronbach’s
reliability coefficients were examined. Further, cluster analy-
sis (Everitt et al., 2011) was used in order to classify partici-
pants according to their responses to RAHS, TAI, harmoni-
ous and obsessive passion, positive and negative affect. The
hierarchical (Ward’s method) cluster analysis followed by
non-hierarchical (two-step) cluster analytic procedure was
used for classifying participants into homogenous groups.
The two-step procedure can be applied to identify the most
distinct set of profiles (Hair et al., 1998), as this procedure
revealed good performance and is a recommended method
when all variables are continuous (Bacher et al., 2004).
Study variables were continuous and given that RAHS,
TAI, harmonious and obsessive passion, positive and nega-
tive affect were measured using different scale metrics, these
scales were standardized prior to the analysis, using z-scores
transformations.

After determining the number of clusters, a multivariate
analysis of variance (MANOVA) was carried out, in order
to explore differences between cluster membership (treated
as the independent variable) and students’ happiness and
GPA scores (treated as the dependent variables). Partial eta
squatted (npz) was used as the effect size index. Moreover,
discriminant analysis (as a post hoc procedure) was used to
better interpret MANOVA'’s results. Discriminant function
analysis is an appropriate way to investigate the nature of
the relationships that have occurred from MANOVA (Field,
2013; Warne, 2014).

Results

Initially, the psychometric properties (validity and reliabil-
ity) of the questionnaires used in this research were exam-
ined. Results from confirmatory factor analysis verified
the factor structure of the instruments and can be found in
Table 1. All indices were found in acceptable value ranges
(i.e., the RMSEA values are quite low while the CFI and
GFI present high values), verified the latent structure of the
questionnaires. Similar to previous studies, Cronbach’s alpha
coefficients for all study’s variables were moderate to high
(Table 2).

Furthermore, descriptive statistics were calculated
for all study variables (see Table 1). Pearson correlations
coefficients among the 3Cs, two passion subscales, two
test anxiety subscales, positive and negative affect, hap-
piness, and GPA can be found in Table 2. As expected,
commitment, control and challenge were positively cor-
related with harmonious passion (r=0.546, r=0.394 and
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Table 1 Confirmatory factor

. Questionnaires
analysis results

x> CFI GFI NFI RMSEA

Test anxiety inventory
Passion scale
PANAS

w A W N =

Revised academic hardiness scale

Oxford happiness questionnaire

32482 p<0.001 090 091 0.88
157,83 p<0.001 096 0.96 091
153,1 p<0.001 092 092 0.90
288,4 p<0.001 092 090 0.88
54386 p<0.001 094 092 0.89

0.06 [LO.05, HI.O6]
0.05 [LO.03, HI1.06]
0.05 [LO.04, HI1.06]
0.05 [LO.04, HI.06]
0.04 [LO.04, HI.0S]

r=0.327, respectively) and with positive affect (r=0.283,
r=0.371, and r=0.131, respectively). Moreover, commit-
ment and challenge were positively correlated with hap-
piness (r=0.328 and r=0.138, respectively). In the same
direction were the correlations between harmonious passion
and positive affect with happiness (r=0.473 and r=0.655,
respectively). Commitment, challenge and harmonious pas-
sion were the only variables with a statistically significant
correlation with GPA (r=0.293, r=0.158 and r=0.249,
respectively), whereas the correlations between worry and
GPA were negative (r=— 0.186). Furthermore, control,
challenge and harmonious passion seem to have negative
correlations with worry, emotionality, and negative affect.

Cluster Analysis Results-Undergraduates’ Profiles

Initially, a two-step cluster analysis (using the squared
Euclidean distance as a similarity measure and BIC/AIC as
a clustering criterion) was performed. This analysis provided
a three-cluster solution. In order to verify and confirm the
validity of this three-cluster solution, a hierarchical cluster
analysis was run and the derived dendrogram supported the
estimated number of clusters. Moreover, the three-cluster
solution was further verified by conducting a K-means clus-
ter analysis in which it was specified that the sample of the
study to be divided into three clusters. Results from K-means
cluster analysis revealed almost similar profiles than those
generated from hierarchical cluster analysis. Furthermore,
an one-way ANOVA statistical test and Bonferroni post-hoc
tests showed differences in the study variables among the
three clusters. All the variables revealed statistically signifi-
cant differences between clusters (see Table 3).

The first cluster, labeled “hardy, passionate and non-anx-
ious undergraduates, emotionally positive”, was the largest
(numerically) of the profiles, constituted 50.51% of the total
sample (n=148). In this cluster the 3Cs scores (commit-
ment, control and challenge) were rather high and the worry
and emotionality scores were the lowest of all the clusters.
Students also had the highest scores on harmonious passion
and on positive affect. At the same time students’ scores on
obsessive passion and negative affect were the lowest of the
three clusters.

The second cluster comprised 58 students (19.79%
of the study’s sample). This cluster was labeled
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“anxious-committed, mid-passionate undergraduates, expe-
riencing low positive and mid-negative affect”. As shown
in Table 2, students had the highest scores on worry and
emotionality and the lowest scores on commitment, positive
and negative affect. Moreover, students in this cluster had
the second highest scores on commitment and harmonious
passion.

Students in cluster 3, labeled “low hardy, un-passionate
and mid-anxious undergraduates, experiencing both positive
and negative affect” (n=_86), had the lowest means on com-
mitment, harmonious passion and challenge (although there
was no significant difference with students in cluster 2).
Besides, students in cluster 3 had the second lowest means
on control, worry, emotionality, positive and negative affect.

Profile Effects on Undergraduates’ Happiness and GPA

A multivariate analysis of variance (MANOVA) was used to
determine the effect of cluster membership on undergradu-
ates’ happiness and GPA. A 3 (cluster membership) by 2
(happiness and GPA) MANOVA indicated a significant mul-
tivariate effect, Wilk’s A =0.739, F(2,289) =23.52, p<0.001,
np2=0.140 (Tables 4 and 5). More specifically, univariate
tests revealed significant differences between clusters in
undergraduates’ happiness scores (F|; 39 =40.65, p<0.001,
n,”=0.22) and GPA (F; 539, =8.56, p <0.001, ,>=0.056).
Post hoc tests with Bonferroni correction showed: (a) differ-
ences between clusters in undergraduates’ happiness scores;
students in cluster 1 had the highest scores compared with
students to the other two clusters, (b) significant differences
in GPA were observed between clusters; students in cluster
1 had the highest GPA compared to the other two clusters
(p<0.001) (Fig. 1).

Moreover, a descriptive discriminant analysis (DDA)
was conducted, as a post hoc strategy to MANOVA, that
takes into account the complex relationships among multiple
dependent variables (Barton et al., 2016). DDA creates a
set of uncorrelated linear equations that together model the
differences among groups (Warne, 2014) and strongly rec-
ommended (Field, 2013). DDA identifies which dependent
variables contribute the most to separating predictor groups
(Yu & Chick, 2009) and which groups were different from
each other (Barton et al., 2016). Results from DDA analysis
revealed that the two discriminant functions are statistically
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Table 2 Descriptive statistics (M & SD), Cronbach’s a and Pearson Correlation Coefficients of 3Cs, Worry and Emotionality, Harmonious and Obsessive Passion, Positive and Negative Affect

with Happiness and GPA (grades)

a-Cronbach

10

SD

0.293#:* 0.80

0.063

0.328%#*
0.512

0.283**  —0.086

0.33]%*

—0.004
0.108

0.031 0.546%**
0.054

—0.554%%*
—0.231%*

—0.145%+
—0.623%*
—0.200%

0.1347%*

0.260%**

294 0.44
273 047

242 0.55

Commitment

0.82

—0.469%*
—0.169%*

0.523%**

0.3717%*
0.131*
—0.176%*

-0.076

0.394%*

0.301%*

Control

2
3
4
5
6
7
8
9

1

0.138*  0.158* 0.8

—0.359%*
—0.234%*

0.327%**
—0.330%*
—0.171%*

Challenge

0.85
0.90

0.82

—0.186%**
—-0.016
0.249°%*
0.084

0.779%*

219 0.75
245 0.84

5.

Worry

0.473%*

0.090

Emotionality

0.473%*
0.049

—0.212%*
0.154%%

0.4487%*

0.366%**

1.05
1.05

33

Harmonious passion

78
76

0.

0.163%**

3.39
28.97 5.27

16.71

Obsessive passion

0.055 0.

0.655%*
—0.42]1%*

—-0.025

Positive affect

0.77
0.90

—-0.034
.059

6.07

Negative affect

256 041
7.14

Happiness
GPA

10

11

1.14

significant (Wilks’ Lambda=0.208, p <0.001, Wilks’
Lambda=0.649, p <0.001, respectively) (Table 6). This
means that both functions contribute to the classification
of participants. As it can be seen on Table 6 (see structure
matrix-function), the first function explains the 79.6% of
the variance. This function is mainly affected by positive
affect, harmonious passion, commitment, control, and chal-
lenge. The second function, which explains 20.4% of the
variance, is mainly affected by negative affect, obsessive
passion, worry, and emotionality. Furthermore, from Table 7
(classification results), it can be seem that all participants
have been correctly classified into homogenous groups, on
the basis of their responses to the questionnaires (92.4%,
90.1% and 93%, respectively). The plot of canonical discri-
minant functions (see Fig. 2) provided support for the cluster
membership.

Discussion

The purpose of the study was (a) to explore how personality
traits (3Cs and test anxiety), motivational factors (passion
for studies) and affective experiences are related to each
other and (b) to examine different profiles among university
students. Moreover, the study aims to investigate whether
undergraduates with different profiles differ regarding their
GPA and happiness scores.

Initially, the study’s results revealed that all independ-
ent variables (3Cs, worry, emotionality, HP, OP, positive
and negative affect) are intertwined (see Table 2). Commit-
ment, control, and challenge were positively related to HP
and positive affect. Further, worry was negatively related
to 3Cs, HP and positive affect. The same pattern of results
was found with emotionality, with the difference that no
relation was found between emotionality, commitment, and
OP. These results are in line with study’s first hypothesis,
as earlier studies have found that 3Cs are positively related
to positive affect (Kamtsios, 2022; Kamtsios & Karagian-
nopoulou, 2020; Maddi et al., 2011) and negatively to test
anxiety’s dimensions (Glaser & Glaser, 1990; Maddi et al.,
2011; Ringeisen & Buchwould, 2010). Moreover, the high
positive correlations between academic hardiness 3CS, as
personal strengths which penetrated by motivational dimen-
sions (Busato et al., 2000; Kamtsios & Karagiannopoulou,
2016), with HP are in line with passion’s existing literature
concerning the relation between personality traits and pas-
sion (Vallerand et al., 2003).

Furthermore, results of the study identify three profiles
among undergraduates that emphasize different compo-
nents of the study’s variables. Results demonstrate that
50% of study’s participants (cluster 1) were display an
adaptive, hardy motivational and affective profile, identi-
fied as hardy, passionate, and non-anxious undergraduates
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Table 3 Mean values and standard deviations of the study’s variables and the Fs of the multiple comparisons across the three clusters

Clusters F P
Variables Cluster 1 (N=148, Cluster 2 (N=58, 19,79%) Cluster 3 (N=86, 29,35%)

50,51%)

M (SD) M (SD) M (SD)
Commitment 3.10 [0.35]"? 2.75[0.41]"3 2.52[0.491>3 13,04 <0.001
Control 3.01 [33]!? 2.32[0.32]"3 2.46 [0.471%3 32,65 <0.001
Challenge 2.60 [0.49]"2 2.29 [0.54] 2.20 [0.50]? 4,25 0.015
Worry 1.74 [0.51]"? 2.87[0.58]"3 2.43[0.691>° 31,59 <0.001
Emotionality 2.00 [0.30]"2 3.20 [0.56]'3 2.48 [0.68]*3 19,9 <0.001
Harmonious Passion 5.89 [0.70]"2 4.89[0.70]' 3.82 [0.63]%° 23,83 <0.001
Obsessive Passion 3.01 [0.92]"? 3.53 [0.91]" 3.56 [0.63] 4,83 0.009
Positive Affect 31.80 [3.6]"2 22.78 [4.5]"3 28.27 [3.8]>° 106,89 <0.001
Negative Affect 14.26 [4.8]"2 20.79 [5.89]"3 24.09 [4.73]>3 2495 <0.001

1 =Differences between Irst and 2nd cluster, 2 =Differences between 1rst and 3rd cluster and 3 = Differences between 2nd and 3rd cluster

Table 4 Univariate F values

Clusters F p n’
between the three clusters and P
GPA (grades) and Happiness as Cluster 1 Cluster 2 Cluster 3
dependent variables
M [Sd] M [Sd] M [Sd]
Grades (GPA) 7.32 [1.11]! 7.11 [1.2177 6.53 [0.91]"2 8.56 <0.001  0.056
Happiness 2.74[0.30]"3 2.35 [0.447° 2.38 [39]' 40.65 <0.001 022

1 =Differences between Cluster 1 and Cluster 3, 2 =Differences between Cluster 2 and Cluster 3, 3 =Dif-
ferences between Cluster 1 and Cluster 2

Table 5 The results of

. Effect Value F Error df  Sig Partial ”* Noncent parameter  Observed

MANOVA with grades (GPA) Power

and Happiness as dependent

variables Intercept
Pillai’s Trace 0.985 954096 288 0.000 0.985 19.081,92 1
Wilks” Lambda 0.015 954096 288 0.000 0.985 19.081,92 1
Hotelling’s Trace 66.257 954096 288 0.000 0.985 19.081,92 1
Roy’s Largest Rout  66.257 9540.96 288 0.000 0.985 19.081,92 1
Cluster
Pillai’s Trace 0.267 2223 578 0.000 0.133 88.93 1
Wilks” Lambda 0.739 23.52 576 0.000 0.140 94.11 1
Hotelling’s Trace 0.346 24.82 574 0.000 0.147 99.30 1
Roy’s Largest Rout  0.323 46.64 289 0.000 0.244 93.28 1

with positive affect. However, results revealed that approx-
imately 30% of the students (see cluster 3) showed a non-
engaged (in their studies) profile, as their scores on 3Cs
and both passion subscales differentiated from the other
two profiles (they reported the lower scores), without
seeming to show any concern for this situation (students in
this cluster reported the lower scores on both test anxiety’s
subscales-worry and emotionality). These students seem to
be detached from their studies without feeling anxious for
their disinterest (Kamtsios & Karagiannopoulou, 2020).

@ Springer

This may be an important finding (considering the percent-
age of undergraduates grouped with these characteristics)
that may reveal a “dark side” of students’ engagement in
higher education (Salmela-Avo, & Sanna, 2017), which
may also lead to the adoption of future behaviors related
to the difficulty of completing their studies and obtaining
a degree. This pattern of results suggests that different
personality traits, such as 3Cs and test anxiety, different
types of passion for studies (as motivational factors) and
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Grades (GPA) Happiness
2,807
7,40
7201 2,707
7,00+ 2,601
6,80 2,501
6,607 2,407
6,40 2,30+
1 2 3 2
Clusters Clusters
Fig. 1 Plots for differences between clusters on grades (GPA) and Happiness
Table 6 Discriminant analysis interpreting MANOVA'’s results
Standardized Canonical Discriminant Function Coefficients Structure Matrix
Function Function
1 2 1 2
Positive affect 0.342 0.151 0.367 0.239
Negative affect 0.137 0.376 —-0.234 0.503
Harmonious passion 0.407 0.555 0.591 0.533
Obsessive passion 0.066 0.126 0.145 0.400
Worry -0.362 0.048 -0.571 0.501
Emotionality -0.391 0.271 —0.462 0.604
Commitment 0.286 0.026 0.329 0.287
Control —0.198 —-0.422 0.556 —-0.472
Challenge 0.232 0.231 0.281 0.150
eigenvalue 2.11 0.542
% of the variance 79.6 20.4
Wilks’ Lambda
Test of function(s) Wilks’ Lambda Chi-square df sig
1 through 2 0.208 447.46 18 0.000
2 0.649 123.34 8 0.000
different affective experiences, operate quite differently to
affect undergraduates’ achievement and happiness scores.
Table 7 Classification results Predicted group The first profile represents hardy and passionate, non-anx-
membership ious with positive affect students. The first profile seems to
Ward ) > 3 be an adaptive motivational and affective profile. High scores
method on 3Cs, harmonious passion and positive affect came along
with low scores on both test-anxiety’s sub-scales, obsessive
% 924 . . . ..
passion, and negative affect. This profile has an association
3 0.1 930 on students’ achievement (students reported the highest

GPA) and students’ happiness. Such an adaptive profile is
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Fig. 2 The plot of the Canoni-

Canonical Discriminant Functions

cal discriminant functions;
cluster membership is observed

5,0

0,07

Function 2

-5,0

Ward Method

W Group Centroid

supported by studies suggesting associations between aca-
demic hardiness attitudes (Adbollahi et al., 2018; Kamt-
sios & Karagiannopoulou, 2013, 2020), test anxiety levels
(Mocklinghoff et al., 2021), academic emotions (Kamtsios
& Karagiannopoulou, 2020; Karagiannopoulou et al., 2020;
Postareff et al., 2017) and passion (Vallerand, 2012; Verner-
Filion et al., 2020) with academic achievement and students’
well-being-happiness.

Such a profile may be exhibited by undergraduates with a
strong growth mindset, a hardiness mindset. Students’ high
scores on commitment, control and challenge may reflect
students’ perceptions that academic stress is enhancing
(Stein & Bartone, 2020), exerting a positive effect on their
learning process. High 3Cs scores give undergraduates the
opportunity to appraise potential stressful situations (e.g.,
tests, exams, daily academic demands, daily workload) as
motivating and exciting, rather than threatening (Kamtsios &
Karagiannopoulou, 2020). This finding is confirmed by their
lower scores on both worry and emotionality sub-scales.

Moreover, high commitment scores came along with high
HP scores. When undergraduates are passionate about their
studies, they become much more committed to them (Stein
& Bartone, 2020). This finding is confirmed by correlational
analysis results in which a positive high correlation between
HP and commitment was appeared. HP gives extra motiva-
tion to embrace studies more fully, leading to enhancing
performance through the impact it had on adaptive cognitive
processes, such as concentration and attention (Vallerand
et al., 2003), deep learning strategies and epistemic curiosity
toward the material to learn.

@ Springer

Function 1

Furthermore, high commitment gives undergraduates a
sense of accomplishment (Stein & Bartone, 2020), a willing-
ness to deeply engaged with their studies (Sheard & Golby,
2007), which may be a powerful motivating force. Their
sense that their studies are meaningful and worthwhile and
their HP for them enables positive emotions. As a result,
this adaptive profile is associated with higher GPA and hap-
piness scores.

The second profile can be labeled as “anxious-com-
mitted, mid passionate undergraduates, experiencing low
positive and mid negative affect”. This profile comprises
of students with the highest scores on both test anxiety’s
sub-scales (worry and emotionality) and mid scores on
commitment and HP. Students’ mid commitment scores
may reflect a somehow consistent involvement (Benishek
& Lopez, 2001) with their studies, which may be enhanced
by their mid scores on HP (compared to the other two clus-
ters). This might explain why students in the second clus-
ter reported higher GPA compared with students in cluster
three. Moreover, their mid-levels on control and challenge
possible revealed that these undergraduates may still believe
that university stressors and demands can act as a motive
for them, and they are able to have control over the out-
comes (Crowley et al., 2003). Although such a situation
may reflect students’ beliefs that they can succeed (Benishek
et al., 2005; Kamtsios & Karagiannopoulou, 2020) through
personal effort and involvement, their lower score on posi-
tive affect shows an emotionally maladaptive profile, whose
effect reflected in students’ lowest scores on happiness. Pos-
sibly, their highest levels of worry and emotionality have an
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impact on undergraduates’ life’s (Mocklinhhoff et al., 2021),
affecting learning outcomes (e.g., happiness and achieve-
ment). Their higher scores on both worry and emotionality
may interfere with their cognitive processes and may associ-
ated with many adverse negative effects (Wadi et al., 2022).
These test anxious undergraduates may be characterized by
acquired attitudes that involve negative self-perceptions and
expectations (Steinmayr et al., 2016), predisposing students
to experience the lowest happiness scores.

The third profile represents students whose characteristics
seem to be more difficult to interpret (compared to the other
two profiles). Their highest score in OP means that values
and regulations associated with undergraduates’ studies are
internalized partially in the self or completely outside the
integrating self (Vallerand et al., 2003). Students in this clus-
ter may feel the urge to partake in their studies because the
activity (studies) is attached with contingencies; they will
have to proceed with their studies. This may be reflected in
their moderate worry and emotionality levels that may indi-
cate that they are somehow aware of the academic demands
(Kamtsios & Karagiannopoulou, 2020), for which they still
have a belief that they can influence (see moderate levels of
control). However, low scores on commitment and challenge
do not provide students with the motivation to fully engage
in their learning activities (Cole et al., 2004; Kamtsios &
Karagiannopoulou, 2013) “highlighting” a debilitating har-
diness mindset (Stein & Bartone, 2020). This “relaxed” and
“at risk” students’ profile also comprises students who seem
to report the highest score on negative affect and the second
highest score on positive affect. These students are probably
in complete confusion about the demands of their studies
and are “tossing and turning” between positive and nega-
tive emotions in an attempt to maintain an illusion about
their abilities and their sense of control does not seem to
reflect “reality”. Their moderate scores on positive affect
(compared with the other two clusters) possible supports the
slightly higher happiness scores, compared with the students
in the second cluster. These students may be unlikely to be
motivated despite their moderate scores on positive affect,
and they have the lowest GPA and low happiness scores,
compared with students in the first cluster.

The present study brings together personality traits, moti-
vational factors and affective experiences and their effect
on students’ achievement and happiness. These latter vari-
ables seem to be important for students’ lives, mental health
(Hernandez-Turrano et al., 2020; Steinmayr et al., 2016)
and future progress in their studies (Busato et al., 2000).
Results of the study, concerning the first cluster (see high
happiness and GPA scores), shed light on previous findings
reporting happiness as one of the most important human
motives (Seligman et al., 2005), which seems to be associ-
ated with creative processes (see high GPA scores). The way
all contextual factors, in the first cluster, interfere confirmed

previous results regarding the interfere of happiness with
affective states (Wilson & Gilbert, 2003), motivational fac-
tors (Peterson et al., 2005) and personality traits (Tilburg &
Igou, 2019). Nevertheless, students in the second and in the
third cluster demonstrated different profiles (than those in
the first cluster). Especially, the combination of low scores
on 3Cs and HP, high scores on OP and negative affect and
mid scores on test anxiety’s subscales (which reported from
students in the third cluster) can be a “bad” combination for
them, which does not determine the relationship amongst
these variables with students’ happiness and achievement.
In this context, one could hypothesize that these students
may be “at risk”, presenting a maladaptive profile, similar
with those students’ profiles referred to previous research
(Kamtsios & Karagiannopoulou, 2020; Karagiannopoulou
et al., 2019, 2020).

Limitations, Applications, and Future Research
Directions

Despite study’s results, the following limitations should
be considered. First, the study was cross-sectional without
allowing us to examine differences across the years of study
in the university. A longitudinal study in the higher educa-
tion context may provide changes in the study’s variables
over time. Second, the majority of the sample that partici-
pated was predominantly females, due to the overrepresen-
tation of females in this particular department. Third, there
is a need to replicate study’s results among other groups
of students from different university disciplines. Finally,
although in the person-oriented approach the main theoreti-
cal and analytical unit is the specific pattern of operating fac-
tors (Bergmann et al., 1997), each person has an individual
profile of characteristics, abilities and challenges that result
from their developmental history (Woolfolk et al., 2006).
This means that the clusters emerged in the study provide
information about undergraduates on average (Raufelder
et al., 2013), which does not allow for classification of dif-
ferences between the individual scores of each group of
students.

However, future studies should further explore these find-
ings on longitudinal research, in order to confirm whether
the same pattern of profiles can be detected. Such a sugges-
tion may enhance our understanding for possible variations
and changes in study’s variables across the years of study-
ing in the university, allowing educators and counsellors to
design different interventions in order to provide support
and counselling. Particular attention should be given to stu-
dents at risk (Postareff et al., 2017) in the higher education
context, who should be helped to develop an enhancing aca-
demic hardiness mindset “accompanied” with HP for studies
in order for them to maintain both success and well-being
throughout their study.
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In terms of practical implications, the study’s results sug-
gest that students should develop an enhancing academic
hardiness mindset, through an encouraging environment
which supports students’ personal strengths. This could be
highly effective, making them more resilient in coping with
stressful conditions (Stein & Bartone, 2020), pursuing their
motivation and interest, and influencing their achievement
and happiness.

Conclusion

The present study demonstrates a relation between aca-
demic hardiness, passion for studies, affective experiences,
students’ achievement, and happiness. The results of the
study bring to the fore the associations between academic
hardiness 3Cs and harmonious passion (HP), stressing the
adaptive nature of academic hardiness and HP in academic
settings. Moreover, the study highlighted the pivotal rela-
tionship between academic hardiness, harmonious passion
and positive affect with undergraduates’ achievement and
happiness scores.
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