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The present study explores associations between defense styles, approaches to

learning, students’ preferences for different types of courses/teaching and achievement.

The psychometric properties of the Defense Style Questionnaire (DSQ-40), used for

assessing students’ defense styles, are also explored. Participants in this study were

undergraduates (N= 425) studying in a social science department. The Approaches and

Study Skills Inventory for Students (ASSIST) is used for exploring students’ approaches to

learning, while Grade Point Average (GPA) measured students’ academic achievement.

The study suggests the contribution of defense styles to the Student Learning Research;

it reports a mature and an immature learning pattern. Deep and strategic approaches to

learning, preferences for classes that support understanding and GPA are associated

with a mature defense style, whereas surface approach and preferences for classes

that transmit information are associated with immature, image-distorting and neurotic

defense styles. Defense styles as well as preferences for different courses appear to act

as antecedents of approaches to learning; approaches mediate the effect of defenses

and preferences on achievement although defenses have only a small impact. The study

also suggests a four factor structure of the DSQ-40 in undergraduates. The findings are

discussed in the context of the recent literature.

Keywords: defense styles, approaches to learning, preferences for courses, achievement (GPA), university

students, exploratory and confirmatory factor analysis, path analysis

INTRODUCTION

The present study explores the contribution of defense styles to our understanding of students’
approaches to learning. It contributes to the recent research interest in emotions (Trigwell et al.,
2012) and adaptive and maladaptive dimensions involved in learning (Niculescu et al., 2015)
that have a further effect on achievement. Defense styles, as unintentional coping mechanisms
(a presage factor), may protect students from stress. This may result from any learning situation
(Öhrstedt and Lindfors, 2018) and be associated with particular approaches to learning, depending
on adaptive and maladaptive elements underlying the experience. Such a suggestion may have
further implications on interventions in higher education aiming to enhance students learning
taking account of their psychological maturity.

The deep, strategic (organized effort) and surface approaches represent adaptive and
maladaptive studying and learning behaviors to the extent they relate to quality of learning in
a positive and negative way, respectively (Entwistle, 2018). Besides, Bond (2004) suggests that
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defense mechanisms are ranked on a developmental continuum
from maladaptive to adaptive with immature and mature
defenses to appear in the two ends.

Research in Approaches to Learning
The educational literature discusses three major approaches:
deep, surface and strategic (Entwistle et al., 2001). The central
idea is the distinction between deep and surface approaches
to learning (Marton and Säljö, 1976), which differentiates the
students’ intentions and the learning processes used to fulfill
those intentions (Marton, 1975; Marton et al., 1984). A deep
approach is adopted by students seeking meaning in order to
understand for themselves (Trigwell and Prosser, 1991) and is
associated with an intention to comprehend, to engage in active
conceptual analysis while it generally results in a deep level of
understanding (Entwistle et al., 2001). Students differ in how
strategic they are in adapting their learning to the perceived
exam requirements, by using well-organized study methods and
using well-directed effort (Asikainen et al., 2014; Entwistle, 2018).
This dimension combined with the deep approach correlates
significantly with students’ ratings of their academic progress
when based on inventory scales (Entwistle, 2018). Students
adopting strategic approaches draw on deep or surface learning
processes differentially, depending on their perceptions of the
“pay-off” in terms of grades, and also what they believe to
be required in exams. Students adopting a surface approach
attempt to rote and subsequently reproduce learned material in
an effort to complete the task with little personal engagement
while routine unreflectivememorization and procedural problem
solving are related strategies inevitably resulting in restricted
conceptual understanding (Entwistle et al., 2001).

In the context of this research tradition (Students Approaches
to Learning, SAL), students’ preferences for particular courses
were explored as a predictor of approaches (Baeten et al., 2010),
suggesting that they may affect students’ learning and, in turn,
their academic performance (Entwistle, 2018). A preference for
teaching methods that support understanding was positively
correlated with a deep approach, whereas a preference for
teaching methods that transmit information was positively
correlated with surface approach (Byrne et al., 2004; Entwistle,
2009, 2018). Chamorro-Premuzic et al. (2007) described a
deep approach being positively related and a surface approach
being negatively related to preferences for interactive teaching
methods (equivalent to courses that support understanding).
Relevant research further indicated that less preferred courses
are associated with a more surface approach to learning (Kember
et al., 2008).

Also, approaches to learning have been found to have an
effect on achievement although the findings are inconsistent
(Herrmann et al., 2017). Deep, strategic and surface approaches
have been positively and negatively associated, respectively,
with academic achievement and study success (Richardson
et al., 2012; Haarala-Muhonen et al., 2017; Herrmann et al.,
2017; Entwistle, 2018). However, associations appear consistently
weak. Moreover, some studies have indicated that a deep
approach to learning is unrelated to academic achievement
(Karagiannopoulou and Milienos, 2015; Herrmann et al., 2017).
The most consistent positive association is between academic

achievement and the strategic approach/organized study (Duff,
2003; Diseth et al., 2010; Rytkönen et al., 2012; Karagiannopoulou
and Milienos, 2013, 2015; Asikainen et al., 2014).

In the context of students’ learning, a range of studies
suggests student factors (e.g., motivation, self-efficacy etc.) that
are seen to function as presage factors influencing learning
and achievement (Gijbels et al., 2013; Putwain et al., 2013;
Postareff et al., 2014; Kyndt et al., 2018). Some studies suggest
personality traits involving emotional stability namely openness,
low neuroticism, conscientiousness and extraversion to be
associated with approaches to learning (Chamorro-Premuzic
et al., 2007; Von Stumm and Furnham, 2012). Besides, recent
studies report connections between emotions, approaches to
learning and study success in the expected directions (Postareff
et al., 2017). The current research interest in defensemechanisms,
an old psychoanalytic concept, draws on recent theoretical work
on defenses as an implicit emotion-regulation construct (Rice
and Hoffman, 2014; Sala et al., 2015), that involves automatic
psychological processes of which individuals are unaware as
they operate (Rice and Hoffman, 2014). In this line of thinking,
defense mechanisms, as mental processes present in normal
personality (Cramer, 2008, 2015a), are postulated to provide
a rapid response and an automatic reaction, unintentional
coping, to protect students from psychological stress, excessive
anxiety or other negative emotions, resulting from learning
situations.

Although defense mechanisms consist an early coping
construct described by Freud, no study has related them to
learning whilst some studies have explored the effect of cognitive
coping strategies on approaches to learning (Sandover et al., 2015;
De la Fuente et al., 2016, 2017).

Ego-Defense Mechanisms
Ego defense mechanisms are mental mechanisms that alter
veridical perception—are postulated to function so as to protect
the person from excessive anxiety, whether the source of that
anxiety be the perception of a disturbing external event or a
disruptive internal psychological state (e.g., a wish, drive, or
fear) (Freud, 1966). Vaillant reports defense mechanisms as
“involuntary coping mechanisms” (Vaillant, 2011). Thus, defense
mechanisms are seen as being non-conscious, unintentional and
trait like processes.

The expansion of evidence-based psychiatry and the research
interest in defense mechanisms, in line with their inclusion
in DSM (American Psychiatric Association) resulted in the
conceptualization of defense styles as groups of defenses which
represented empirically validated clusters of perceived defense
mechanisms; the defense styles were seen as characterological
differences. Defense styles were deeply influenced by Vaillant’s
hierarchical model (Vaillant, 1977) according to which defenses
can be arranged on an immaturity-maturity ego continuum,
corresponding to a continuum from maladaptive to adaptive:
immature, image-distorting, neurotic, mature.

The immature style indicates participants’ inability to deal
with their impulses by taking constructive action on their own
behalf. It is either treated as a unified entity or comprised by an
Immature and an Image-distorting style. Overall, the four defense
styles (DSQ-40, for latent adolescents) usually appear as follows:
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(a) The immature style comprises the defenses of projection,
passive aggression, autistic-fantasy, somatization, displacement
and acting out. It describes maladaptive action patterns that
very often emerge in object relationships and may appear quite
provocative. The individual deals with emotional conflicts by
indirectly and often self-detrimentally expressing feelings toward
someone or something (Ruuttu et al., 2006). (b) The Image-
distorting style comprises the defenses of denial, dissociation,
splitting, isolation (rationalization) and devaluation. It is the
splitting of the image of self and other into good and bad and
into strong and weak. It differs from the immature style in being
image-oriented rather than action-oriented, thus the individual
refuses to acknowledge some aspect of reality (Ruuttu et al., 2006)
(c) the Neurotic style comprises the defenses of undoing, pseudo-
altruism, idealization and reaction formation. It keeps potentially
threatening ideas, feelings, memories, wishes, or fears out of
awareness (Vaillant, 2011). The rearranging of ideas and feelings
is typical, so that a person can see him/herself as excessively
kind, helpful to others and never angry (Ruuttu et al., 2006) (d)
the Mature Style comprises the defenses of sublimation, humor,
anticipation and suppression. It is associated with good coping.
Defenses in this style are associated with a constructive type of
mastery of the conflict (Bond, 1992; Hyphantis, 2010); they allow
relatively more conscious awareness of feelings, ideas, and their
consequences (Vaillant, 2011).

Empirical research on defenses with self-report inventories
assumes that individuals can be aware of the residuals (Bond
et al., 1983; Ruuttu et al., 2006). Also, individuals can be aware of
derivatives of defenses. Such a premise, led to the development
of questionnaires on defense styles (Bond et al., 1983). The
accuracy of such self-report measures has been substantially
supported by studies using both self-report instruments and
observer-rating methods. Bond (2004) found significant positive
correlations between the use of the DSQ maladaptive style
and the ratings DMRS (Defense Mechanisms Rating Scales)
(observer-rated method) of immature or action-level defenses.
However, studies have raised psychometric limitations for some
of the DSQ questionnaires. The DSQ-40 is the most widely used
questionnaire although its psychometric properties remain to be
improved (Giovazolias et al., 2017).

Links Between Defense Mechanisms and Learning-

Adaptive/Maladaptive Dimensions
Although there is a shortage of studies identifying associations
between defense mechanisms and approaches, the two constructs
share similarities with regard to personality, cognition and
behavior. Defense mechanisms are generally considered stable
dynamic patterns and relatively long-lasting personality features
(Kramer, 2010; Laczkovics et al., 2018). Besides, research has
indicated stability in approaches, described in terms of the
students’ disposition to understand (Entwistle, 2018); a range
of studies has revealed that students hardly change their initial
approach to learning in the course of their studies (Postareff
et al., 2015; Asikainen and Gijbels, 2017). Moreover, defense
mechanisms involve perceiving and processing information
(cognition) and reacting differently to stressful situations
(activity/actions) (Zhang, 2015). Similarly, approaches involve

processing information (cognition) and reacting differently
according to one’s intention (activities).

Furthermore, both have endured long-term debates over
adaptive/maladaptive value. The exploration of ways by which
adaptive and maladaptive elements of defense styles and
learning are intertwined is in line with Martin’s (2007)
“Motivation and Engagement Wheel” where all information on
adaptive and maladaptive constructs goes together, respectively,
in the formation of adaptive and maladaptive cognitive
and behavioral dimensions. Elements of deep and strategic
approaches, e.g., seeking meaning, interest in ideas, monitoring
effectiveness and time management can be seen to correspond
respectively to mastery-orientation and self-efficacy and also
to persistence and planning in Martin’s model. Moreover, all
information on maladaptive constructs goes together: surface
elements like (a) lack of purpose, syllabus boundness and
(b) fear of failure, seem to correspond to uncertain control
and anxiety respectively (maladaptive cognitive dimensions,
Martin’s model). Concerning the defense styles, the mature
defense style and the less mature/immature defense styles
can be seen to correspond to adaptive and maladaptive
cognitive and behavioral dimensions in Martin’s model, in
terms of competence and self-confidence and also in terms
of weakness in cognitive functioning, irresponsibility, unclear
“fuzzy” thinking and anxiety, involved in the mature and
immature defense styles, respectively (Cramer and Tracy,
2005).

In the strand of research on dimensions that impact
on learning, adaptive and impeding cognitions (including
anxiety, failure avoidance, uncertain control) and behaviors
have recently been explored (Niculescu et al., 2015) as distal
antecedents (presage factors) that have an effect on learning-
related emotions and students’ achievement; academic control
followed by learning hopelessness were the main predictors of
course performance. Besides, research has indicated that positive
associations between adaptive (e.g., problem-focused, action-
emotion style competitiveness-hardworking), and maladaptive
ways of coping with a deep approach to learning (Sandover
et al., 2015), academic performance (De la Fuente and Cardelle-
Elawar, 2009) and a surface approach (De la Fuente et al.,
2016), respectively. Also, negative associations have been found
between maladaptive ways of coping (e.g., self-handicapping,
procrastination) (Lindblom-Ylänne et al., 2015), deep approaches
and exam grade (De la Fuente et al., 2017).

Single research studies reported positive links between
emotional stability (low neuroticism), openness and
conscientiousness, and a deep approach as well as between
conscientiousness and a strategic approach. Also, emotional
stability and openness negatively predicted a surface approach
(Burton et al., 2009). Besides, achieving learning (equivalent
to strategic approach) was found to be predicted by broad
personality traits, namely openness to experience, extraversion
and conscientiousness (Duff et al., 2004; Von Stumm and
Furnham, 2012). In the same strand of research, preferences
for interactive teaching (equivalent to courses that support
understanding) (Chamorro-Premuzic et al., 2007), as a predictive
variable, appeared to be associated with personality traits of
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emotional stability and agreeableness, and a deep approach to
learning.

The recent research interest in defense mechanisms is
depicted in Zhang and Sternberg (2006) and Zhang (2015)
work on associations between defense styles and thinking
styles. She has taken a cognitive perspective to explore the
value of thinking styles and defense mechanisms; thinking
styles significantly predicted defense mechanisms largely in the
expected directions. Type I, adaptive thinking styles, that include
creativity generating and higher levels of cognitive complexity
(Zhang and Sternberg, 2006), positively predicted defense
mechanisms, widely recognized to be more adaptive (Campos
et al., 2011); they also negatively predicted the three defense
mechanisms that directed negative emotions. On the contrary,
research proven Type II, less adaptive thinking styles, that
involved a norm-confirming tendency and required lower levels
of cognitive complexity, positively contributed to the variance
in defenses, widely considered to be less adaptive (immature,
neurotic and image-distorting defense styles). Recently, a single
study suggested relations between defense styles, approaches and
GPA (Karagiannopoulou et al., 2015) indicating that defense
mechanisms predicted in the expected direction approaches to
learning. More specifically, deep and strategic approaches to
learning were predicted by a mature defense style whereas an
immature defense style predicted surface approach.

To our knowledge, the specific functional aspects of defense
mechanisms in relation to approaches to learning, to protect
the self from stress resulting from learning situations, and their
role in achievement have not been tested among university
student population although there is increasing research interest
in academic emotions.

The main objective of the study is to explore the contribution
of Defense Styles, as involuntary coping mechanisms, to the SAL
tradition. In particular, the study explores (a) whether adaptive
and maladaptive defense styles and approaches (along with GPA)
are consistently associated and (b) what are the paths associating
defense styles, course preferences, approaches and achievement
(as the outcome variable).

The above research questions have led to the following
hypotheses.

• H1. A mature defense style is positively associated with deep
and strategic approaches, preferences for courses supporting
understanding and GPA, comprising an adaptive learning
pattern;

• H2. Neurotic, Immature and Image distorting defense
styles are positively associated with a surface approach and
preference for courses transmitting information comprising a
maladaptive learning pattern;

• H3. Approaches to learning mediate the effect of defense styles
and preferences on GPA;

• H4. Defense styles and preferences mediate the effect of
approaches on GPA.

Aims and Relevance
The main aim of the present study is to explore, through the
use of SEM, two models that help to explain the relationships

among defense styles, preferences for courses, approaches to
learning, and achievement. In the following models defenses and
preferences are explored at the same stage as student factors
that can be seen as both stable as well as state constructs
associated with approaches. Although few studies have indicated
the influence of personality traits on preferences, the results
are not confirmed for non-interactive teaching (equivalent to
courses transmitting information) (Chamorro-Premuzic et al.,
2007). Thus our models comprise three levels: defense styles and
preferences, approaches to learning and GPA.

The first model explores the research hypothesis H3. It is
the most commonly attributed explanation where approaches
to learning mediate the effect of students’ defense styles and
preferences for particular courses on achievement. In this model,
approaches to learning appear as a process factor related to
defense styles and preferences for particular courses (Baeten
et al., 2010). It draws on studies reporting students’ preferences
for particular courses and personality dimensions involving
emotional stability-instability, as presage factors that predict
approaches to learning.

The second model explores the second possibility, research
hypothesis H4, with approaches to learning appearing as a
presage factor and defense styles and preferences for particular
courses being the process factors that mediate the effect of
approaches on achievement. We assume that students have
developed a particular approach to learning by the time they
enter the university which hardly changes in the course of their
study (Asikainen et al., 2014; Asikainen and Gijbels, 2017).
Moreover, research has reported stability, described in terms of
the students’ disposition to understand (Entwistle and McCune,
2013; Entwistle, 2018). A habitual/stable approach to learning
may evoke stress depending on whether consonant or dissonant
with the teaching and the relevant demands (Lindblom-Ylänne,
2003; Karagiannopoulou and Entwistle, 2013; Entwistle et al.,
2015). Stress from any learning situation may in turn activate
either adaptive ormaladaptive defense styles in order for students
to protect themselves from inordinate anxiety.

In the above two models, GPA always appears at the third
stage, as product factor. Overall, the exploration of these two
models is shedding light on whether students are relatively
consistent in the way of learning which evokes particular defenses
and preferences for courses or whether they typically vary
their approach according to preferences for particular courses
(an integrative component of student learning) and the use of
particular defense styles to protect themselves from stress as well
as testing the relation of both approaches and defense styles and
preferences with GPA (learning outcome).

METHODOLOGY

Participants
A sample of 425 undergraduates (18% men and 82% women),
studying for a joint degree in a School of Philosophy that leads to
three majors: philosophy, education and psychology, participated
in the study (the ethics committee, University of Ioannina,
Greece, 1471/175/2-2-2017). Most of the degree courses are
traditional lecture-designed; tuition is free for the students. The
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average age of the sample was 20.29 years (sd = 3.09) and
29% of students were first year students, 32.1% second year
students, 22.6% third year and 16.3% fourth (last) year students.
Any student who attended the spring term classes voluntarily
participated in the study (the response rate was almost 90%);
they anonymously completed printed questionnaires (pencil and
paper technique) prior to lectures. The purpose of the study was
communicated well in advance to the students; no personal data
was included in the questionnaire, thus there was no need for
students to complete a consent form (consent was obtained by
virtue of survey completion). Selection criteria for the sample
included: (a) studying for first time at degree level (b) no adult
students were included in the study (c) senior students should
have declared psychology major (d) no delayed students were
included in the study.

Instruments
Approaches and Study Skills Inventory for Students

(ASSIST)
The ASSIST is a revised version of the Approaches to Studying
Inventory originally developed by Entwistle and Ramsden (1983).
It has been acknowledged as the most robust instrument for
measuring approaches to learning (Richardson, 2006) and has
been used in a large number of studies across many countries and
languages (Diseth, 2001; Karagiannopoulou and Christodoulides,
2009; Valadas et al., 2010; Anderson et al., 2011).

The ASSIST consists of three main sections measuring
conceptions of learning, approaches to learning and preferences
for different types of course and teaching, followed by a single
question concerning the self-evaluation of achievement. All of
the sections except for the section measuring conceptions of
learning were used in the present study. The ASSIST section
on approaches to learning consists of 52 items in a 5-point
Likert scale, forming three main scales of deep (i.e., I usually
set out to understand for myself the meaning of what we have
to learn), strategic (i.e., I organize my study time carefully to
make the best use of it), and surface approach (i.e., Often I
find myself wondering whether the work I am doing here is
really worthwhile), consisting of four, five and four subscales,
respectively. The ASSIST section on preferences for different
types of course and teaching consists of 8 items producing two
4-item subscales that involve support understanding (i.e., I prefer
exams which allow me to show that I’ve thought about the course
material for myself) and transmit information (i.e., I prefer
lecturers who tell us exactly what to put down in our notes).
The validity of the ASSIST (section of approaches to learning)
in our specific university setting has recently been explored
(Karagiannopoulou and Milienos, 2013, 2015) with the analysis
carried out at subscale level producing the expected three-
factor structure (corresponding to strategic, deep and surface
approaches); internal consistency of the scale was found to be
satisfactory.

The Defense Style Questionnaire (DSQ-40)
The DSQ-40 (Andrews et al., 1993) was based on the Defense
Style Questionnaire (DSQ), a self-report measure originally
created by Bond et al. (1983). The latter was revised by Bond
and Vaillant (1986) and later modified by Andrews et al. (1989).

The DSQ-40 constitutes a short version of the last modified
version of DSQ. It comprises 40 items in a 9-point Likert scale
forming three main scales of mature (i.e., I’m able to keep a
problem out of my mind until I have time to deal with it),
immature (i.e., People tend to mistreat me) and neurotic (i.e.,
After I fight for my rights, tend to apologize for my assertiveness)
defense styles consisting of four, twelve and four 2-item subscales
respectively that correspond to twenty defense mechanisms
in total; the mature defense style comprises the defenses of
sublimation, humor, anticipation and suppression; the immature
defense style comprises the defenses of projection, passive
aggression, acting out, isolation, devaluation, autistic fantasy,
denial, displacement, dissociation, splitting, rationalization and
somatization; the neurotic defense style comprises the defenses of
undoing, pseudo-altruism, idealization and reaction formation.

The DSQ, in its various versions, has been widely used
in studies across the countries (Andrews et al., 1989, 1993;
Spinhoven et al., 1995; Ruuttu et al., 2006; Hyphantis, 2010),
while it has been found appropriate to differentiate between
normal controls and, among others, patients with anxiety, child-
abusing parents (Andrews et al., 1993), subjects with mood
disorders (Ruuttu et al., 2006) and subjects with personality
disorders (Schauenburg et al., 2007). However, studies have
raised psychometric limitations suggesting further exploration
of the psychometric characteristics of the questionnaire, using
a variety of samples (Wilkinson and Ritchie, 2015). On the
contrary, studies have been generally reported DSQ to be a
substantially valid measure (Watson, 2002; Ruuttu et al., 2006;
Carvalho et al., 2013) with reasonable sufficient psychometric
properties. Factor analysis studies of the DSQ-40 have yielded
three defense styles, namely mature, immature and neurotic
defense styles (Andrews et al., 1993; Schauenburg et al., 2007) or,
occasionally, four comparable factors which give acceptable but
not high reliability coefficients (Ruuttu et al., 2006; Giovazolias
et al., 2017).

Achievement
Students’ achievement was measured by a self-report question
in which students were asked to give the GPA on the basis of
the modules they had already attended. GPA, as a measure of
academic performance, is widely recognized and is one of the
most studied variables in education and educational psychology
(Kuncel et al., 2005). It has been used with many studies on
personality and academic achievement, as a criterion variable
(Wagerman and Funder, 2007; Karagiannopoulou and Milienos,
2013, 2015). However, limitations of the GPA, as a study variable,
have been reported as the accuracy of students’ self reported
grades may vary with actual student performance (Kuncel et al.,
2005; Dickinson and Adelson, 2016). Research results suggests
that self reported grades are reasonably good reflections of
actual grades with high ability and good grade point average
(Kuncel et al., 2005), while this is not the case for low GPA
students. Moreover, in a previous study with students of the
same department we identified high correlations between self-
reported GPA and students’ evaluation of their achievement,
on the basis of the grades supported by the official records
(Karagiannopoulou and Milienos, 2013, 2015).

Frontiers in Education | www.frontiersin.org 5 August 2018 | Volume 3 | Article 53

https://www.frontiersin.org/journals/education
https://www.frontiersin.org
https://www.frontiersin.org/journals/education#articles


Karagiannopoulou et al. Defense Styles, Approaches to Learning, and Achievement

Adaptation Process
The DSQ-40 was translated into Greek following the
International Test Commission (ITC) guidelines for test
adaptation (Hambleton, 2001) and the Beaton et al. (2000)
suggestions. Items of the original version were translated into
Greek by two bilingual speakers and then another two bilingual
speakers back-translated the scale to English. After the back
translations minor translation discrepancies were found and
minor vocabulary adaptations were made. Also, each item
of the scale was examined by a panel of researchers/experts
who were familiar with the literature and the research area,
in order to establish the face validity, the content and the
cultural appropriateness of the questionnaire. Any change
was based on their suggestions at this point. The translated
questionnaire was pilot tested for a field test to a small sample of
undergraduates (N = 20) in the target population who examined
it for appropriateness of the questions, clarity, language stability
and wording. The items that did not appear appropriate for
the particular sample were adjusted according to the student’s
suggestions.

Data Analysis
Confirmatory factor analysis was used for assessing the
psychometric properties of the DSQ, along with the computation
of Cronbach’s alpha, Average Variance Extracted, composite
reliability and coefficient omega (McDonald, 1999). To identify
differences in approaches to learning and defense styles, across
the 4 years of study, the techniques of ANOVA were used.
The Pearson correlations coefficients among defense styles,
approaches to learning, preferences for different types of
courses/teaching and GPA were also computed. Furthermore, for
studying the latent structure among ASSIST, DSQ-40 (at subscale
level), preferences for different types of course and teaching, and
GPA, the sample was randomly divided into two equal parts; an
exploratory factor analysis was contacted in the first half of our
sample and the derived factor structure was verified on the other
half of our sample by confirmatory factor analysis. Finally, based
on the techniques of Path Analysis (using the item parceling
approach) two models which further explore the relationship
among ASSIST, DSQ-40 and GPA, were studied. The analysis of
the dataset was performed using SPSS23.0 and AMOS 16.

RESULTS

Confirmatory factor analysis was used for the evaluation of the
psychometric properties of the DSQ-40; specifically, the fit of the
model depicted in Figure 1 is assessed by the following tests and
indices: chi-square = 326.02 (df = 150,p < 0.001), comparative
fit index (CFI) = 0.85, goodness-of-fit index (GFI) = 0.93,
adjusted goodness-of-fit index (AGFI) = 0.90, normed fit index
(NFI) = 0.76, Tucker-Lewis index (TLI) = 0.81, root mean
square error approximation (RMSEA) = 0.053 (with 90%
confidence interval from 0.045 to 0.060) and standardized root
mean square residual (SRMR) = 0.063. Note that (Figure 1)
some covariances between residual/error terms associated with
indicators of immature and image-distorting factors, have been
estimated by the data and not set equal to zero; this can be readily

explained by the nature of these two factors. Since most of the
indices are found in acceptable range of values (i.e., RMSEA and
SRMR are quite small, while AGFI, GFI, and CFI take on large
enough values) it can be said that the latent structure of the
DSQ-40 has partially been verified. In line with previous studies
reporting psychometric weaknesses of the DSQ-40, the latent
structure of the instrument should be treated with caution. Such
a suggestion is also supported by the low to moderate values of
Cronbach’s alpha, Average Variance Extracted (AVE) (used for
assessing the convergent validity of an instrument; e.g., Gefen
et al., 2000), and coefficient omega (or composite reliability;
McDonald, 1999); Table 1 includes all the above details from
which it can be seen that (a) some of Cronbach’s alpha (e.g., for
mature and neurotic defense style) are of moderate level but of
similar magnitude with previous studies (e.g., Ruuttu et al., 2006;
Giovazolias et al., 2017), (b) some of the correlations between the
four factors are larger than the respective AVE, and (c) all the
values of coefficient omega are less than 0.5. According to the
failure of the above indices to meet the cut off points suggested by
the relevant literature, the results/calculations of the subsequent
analyses should be treated with caution and discussed under the
weak psychometric properties of DSQ-40.

The Pearson correlations coefficients among the four defense
styles, the three approaches to learning, preferences for different
types of courses/teaching and achievement can also be found in
Table 1. It is of interest tomention that amature defense style was
positively correlated with a deep approach, a strategic approach,
students’ preference for classes that support understanding and
GPA, where as negatively correlated with a surface (apathetic)
approach. The neurotic defense style was positively correlated
with a surface approach and students’ preference for classes that
transmit information. The immature defense style was positively
correlated with a surface approach and negatively correlated
with a deep approach as well as with a preference for classes
that support understanding. There was no statistically significant
correlation between image-distorting defense style and other
variables.

The results from ANOVA did not indicate any significant
difference in defense mechanisms across the years of study
(neurotic with p = 0.533; immature with p = 0.112; image-
distorting with p = 0.177), except the mature defense style (p
= 0.045); specifically, it seems that the last year students score
higher on mature defense style (mean = 5.69) than the first year
students (mean = 5.23). The results are similar for the ASSIST
subscales in which no significant differences exist (deep with p=
0.665; strategic with p = 0.242) except the surface approach (p <

1%); the second year students score higher on surface approach
(mean = 54.23) than students from the fourth and third year of
study (mean= 50.92 and 50.99, respectively).

To explore the latent structure among defense styles,
approaches to learning, preferences for different types of course
and teaching and GPA, the sample was randomly divided into
two equal parts; an exploratory factor analysis was contacted in
the first half of our sample and the derived factor structure was
verified on the other half of our sample by confirmatory factor
analysis. Table 2 shows the results from the exploratory factor
analysis.
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FIGURE 1 | Confirmatory Factor Analysis on DSQ-40 (standardized estimates).

Although, the 3 factors deduced by Kaiser rule explain the
55.96% of data variability, this criterion often overestimates the
number of underlying factors, especially when the number of
items is large (Kahn, 2006). Hence, it is necessary to consider
other decision rules, as the parallel analysis which suggests the
existence of 2 factors; see Table 2 where the third eigenvalue is
the first eigenvalue less than the corresponding 95% percentile
of the generated eigenvalues. Furthermore, according to the
structure and pattern matrix, the two factor solution is the most
interpretable solution.

Now, we are going to verify the above deduced latent
structure, carrying out a confirmatory factor analysis on the

second half of our sample. Hence, the model in Figure 2 is
assessed by the following fit indices: chi-square = 129.7 (df =

27, p < 0.001), CFI = 0.90, GFI = .095, AGFI = 0.90, NFI
= 0.83, TLI = 0.75, RMSEA = 0.095 (with 90% confidence
interval from 0.079 to 0.111) and SRMR= 0.068. Note that most
of these values are found in acceptable intervals and hence, it
can be said that the model adequately fits the data. However,
the small correlations among image-distorting and the other
variables (see Table 1) and the small effect of maladaptive pattern
on image-distorting, suggest that excluding this factor from
the CFA may improve the fitness of the model; indeed, this
model without image-distorting gives us chi-square = 71.8 (df
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TABLE 1 | Pearson correlations among defense styles, approaches to learning, preferences for different types of course/teaching and GPA; Cronbach’s alpha (α),

Average Variance Extracted (AVE), and coefficient omega (ω), in parentheses.

Approaches to Learning Supporting

understanding

Transmitting

information

GPA

Deep

(α = 0.850)

Strategic

(α = 0.768)

Surface

(α = 0.593)

DEFENSE STYLE

Mature

(α = 0.537, AVE = 0.30, ω = 0.26)

0.260** 0.134** −0.135** 0.176** −0.038 0.160**

Neurotic

(α = 0.541, AVE = 0.16, ω = 0.16)

0.086 0.055 0.213** 0.076 0.151** −0.006

Immature

(α = 0.738, AVE = 0.19, ω = 0.17)

−0.069 −0.003 0.345** −0.131** 0.115* −0.052

Image-distorting

(α = 0.619, AVE = 0.23, ω = 0.22)

−0.087 0.034 0.044 −0.051 0.017 0.020

*p < 0.05, **p < 0.01.

TABLE 2 | Exploratory Factor Analysis (on the correlation matrix; Principal

Component/Promax rotation), parallel analysis and correlations among factors.

Pattern matrix Structure matrix

Component Component

1 2 1 2

EXPLORATORY FACTOR ANALYSIS

GPA 0.563 0.570

Mature 0.519 0.475

Strategic 0.720 0.697

Supporting understanding 0.679 0.715

Deep 0.817 0.801

Immature 0.680 0.660

Image-distorting 0.541 0.495

Neurotic 0.571 0.528

Transmitting information 0.616 0.662

Surface 0.646 0.699

Eigenvalues Real Random (95%) % variance

PARALLEL ANALYSIS

1 2.598 1.510 22.98

2 1.754 1.364 43.52

3 1.244 1.255 55.96

COMPONENT CORRELATION MATRIX

1 1 −0.214

2 −0.214 1

Loadings below 0.35 are not displayed.

= 21, p < 0.001), CFI = 0.92, GFI = 0.97, AGFI = 0.93, NFI
= 0.89, TLI = 0.85, RMSEA = 0.076 (with 90% confidence
interval from 0.057 to 0.095) and SRMR = 0.058. The results
indicate the existence of associations among defense styles,
approaches to learning, preferences for different types of courses
and GPA.

Here, we are going to test two different three-stage models,
to explore which of them provides the best statistical fit to our
data. In the first model (Model 1), the four factors of DSQ-
40 (i.e., neurotic, immature, image-distorting and mature) along
with supporting understanding and transmitting information,
are placed before the three factors of ASSIST (i.e., deep, strategic

and surface), whereas in the second model (Model 2), the three
factors of ASSIST are found before the four factors of DSQ-
40 and supporting understanding and transmitting information;
in each of these two models, GPA is at the last stage (outcome
variable). Every variable in the model is directly affected only
by the variables of the previous stage; the error variables (on
the same stage) and all independent variables of the model
are assumed potentially correlated (the estimation of the model
parameters is carried out by the asymptotically distribution-free
method).

The fit of models is assessed by the tests and descriptive
fit indices found in Table 3; obviously, Model 1 (the model
with the DSQ-40, supporting understanding and transmitting
information at the first stage; see Figure 3) reveals a better fit
than the second model since it has the largest values for GFI,
AGFI, CFI, and the smallest for RMSEA, SRMR, and AIC. Note
also that the null hypothesis that Model 1 fits to the data equally
well with the full model is not rejected at a significance level
of 0.01 (p = 0.034). At the same time, the indices of Model 1
meet most of the requirements for an acceptable fit (i.e., RMSEA
and SRMR are small enough, while AGFI, GFI, and are all larger
than 0.90).

Table 4 includes the parameter estimates (un-standardized
and standardized estimates) of Model 1 and the corresponding
p-values. It can be seen that:

a) Strategic approach has the greatest significant effect on GPA;
Deep approach has also a positive effect on GPA, however its
p-value is just over the 0.05 significance level;

b) the variables support understanding and transmit
information have also a statistically significant positive
effect on strategic;

c) the factors mature and image-distorting have a positive and
negative effect on deep approach; support understanding has
the greatest positive effect on deep approach;

d) the factors mature and immature have a negative and positive
effect on surface approach; transmit information has the
greatest positive effect on surface approach.

Table 5 contains the direct and indirect effects of the exogenous
(independent) variables on the endogenous (dependent) ones,
along with the implied correlations from the model and the
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FIGURE 2 | ConfirmatoryFactor Analysis (standardized estimates) on the derived latent structure by the first half of our sample provided in Table 2.

TABLE 3 | The fit indices of the two three-stage models.

Model* Chi-square GFI AGFI NFI CFI RMSEA SRMR AIC BIC

1 13.669 (df = 06, p = 0.03) 0.992 0.927 0.971 0.982 0.055 0.022 111.67 310.22

2 41.767 (df = 05, p < 0.01) 0.976 0.731 0.912 0.915 0.132 0.055 141.77 344.37

*Model 1: DSQ-40, supporting understanding and transmitting information at the first stage, ASSIST at the second and GPA at the third stage. Model 2: ASSIST at the first stage,
DSQ-40, supporting understanding and transmitting information at the second stage, and GPA at the third stage.

non-causal effects. It has to be noted that only mature and
support understanding have significant (positive) indirect effects
on GPA, which is further combined by the significant (positive)
direct effect of strategic approach on GPA. The only significant
correlation among the error variables is that between error 1
and 2 which is equal to 0.376 (with p < 0.001); this means
that unknown common causes (not included in the model)
exist between deep and strategic approach. The variances of
the error variables are all statistically significant, and therefore
it may be said that there are other variables, not included
in the model, which have a significant contribution to the
variability of the dependent variables. The decomposition of
the two significant indirect effects can be found in Table 6;
it can be seen that the indirect effects of mature and GPA

are mainly due to their influence on deep and strategic
approach.

DISCUSSION

The study suggests that defense styles can be considered to
contribute to student learning. It indicates a mature/adaptive
and an immature/maladaptive learning pattern. The effect of
defense styles on achievement is mediated by approaches to
learning. The psychometric properties of the DSQ-40 were also
examined. In line with previous findings, the study suggests a
four-factor solution discriminating between immature, image-
distorting, neurotic and mature defense styles (Ruuttu et al.,
2006; Giovazolias et al., 2017). This is inconsistent with the
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FIGURE 3 | The model with the best fit on our data among the two studied three-stage models (see also Table 3; the covariances among independent and error

variables are not mentioned, for typographical convenience); the standardized path coefficients, correlations among the error variables and their variances (only the

statistical significant are included) are included.

original study (three-factor solution, Andrews et al., 1993). The
low to moderate alphas of mature and neurotic defenses styles
in comparison to immature and image-distorting styles are
consistent with previous studies (Seaton and Beaumont, 2011;
Giovazolias et al., 2017) and possibly indicate the small number
of items comprising these two styles.

Defense Styles, Approaches to Learning
and Achievement
The study reveals associations between defense styles and
approaches to learning indicating a mature and an immature
learning pattern (Martin, 2007; Niculescu et al., 2015).
Psychological maturity, and immaturity depicted in the
increased use of adaptive and maladaptive defense styles are
associated with adaptive and maladaptive learning activities
that involve personal engagement leading to the development
of personal understanding and maladaptive learning activities
leading to or the completion of the task with little personal
engagement, respectively. In particular, a deep approach,
a strategic approach, preferences for courses that support
understanding and GPA are associated with constructive
ways of mastering conflicts- a mature defense style. Also, a
surface approach and preferences for courses that transmit
information are associated with maladaptive non-conscious
ways of reducing anxiety-neurotic, immature and image-
distorting defense styles. The findings are in line with previous
studies indicating relations between adaptive and maladaptive
elements of behavior and cognition with leaning approaches
in the expected directions. In particular, emotional stability
and instability(Chamorro-Premuzic et al., 2007), adaptive
and maladaptive ways of coping (Sandover et al., 2015)
and positive and negative emotions (Trigwell et al., 2012;

Postareff et al., 2017) have been related to a deep and a surface
approach.

The two patterns do not appear independent but rather
low negatively correlated. This may reflect the increasing
use of mature defenses and the decreasing use of immature
defenses with the age. It may also reflect the non-clinical
sample of the study; individuals with fewer symptoms of
mental illness report a larger repertoire and a more flexible
utilization of defenses (Cramer, 2015b). With regard to
approaches to learning, this low correlation may indicate the
correspondence of approaches to exam demands; research
reports that strategic students draw on deep or surface learning
processes differentially, depending on their perceptions of the
“pay-off” in terms of grades, and also what they believe to
be required in exams (Entwistle, 2018; Lindblom-Ylänne et al.,
2018).

The Path Model
In support to the mature/adaptive and immature/maladaptive
pattern, the path analysis indicated associations that reveal the
contribution of defense styles to the SAL tradition in the expected
directions. Mature defense styles affects GPA positively, through
a deep and strategic indicating the mediating role of approaches
between defense styles andGPA. The use of amature defense style
that has an effect on a deep and strategic approach that in turn
has some effect on achievement possibly reflects an interaction
between constructive ways to cope with anxiety, one’s tolerance
to get into grips with the meaning and higher exam scores
(Chamorro-Premuzic et al., 2007).

The expected associations between defense styles and
approaches support previous findings reporting links between
cognitive complexity and adaptive defense mechanisms and also
links between lower levels of cognitive complexity and less
adaptive defense mechanisms (Zhang, 2015). A mature defense
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TABLE 4 | The un-standardized and standardized parameter estimates of the model of Figure 3.

Effect Parameter

estimate

Standard

error

Standardized

estimate

p-value

ON DEEP (R2
= 0.312)

Of mature 1.913 0.405 0.221 <0.001

Of neurotic 0.209 0.404 0.024 0.606

Of Image-distorting −1.048 0.332 −0.131 0.002

Of immature 0.211 0.443 0.023 0.634

Of supporting understanding 1.407 0.183 0.464 <0.001

Of transmitting information −0.051 0.130 −0.018 0.696

ON STRATEGIC (R2
= 0.103)

Of mature 0.650 0.370 0.089 0.078

Of neurotic −0.065 0.404 −0.009 0.873

Of image-distorting 0.158 0.331 0.023 0.634

Of immature −0.027 0.398 −0.004 0.945

Of supporting understanding 0.701 0.140 0.273 <0.001

Of transmitting information 0.451 0.122 0.190 <0.001

ON SURFACE (R2
= 0.373)

Of mature −0.884 0.288 −0.117 0.002

Of neurotic 0.616 0.317 0.080 0.052

Of image-distorting −0.229 0.278 −0.033 0.410

Of immature 2.113 0.349 0.271 <0.001

Of supporting understanding −0.027 0.115 −0.010 0.815

Of transmitting information 1.146 0.103 0.471 <0.001

ON GPA (R2
= 0.116)

Of deep 0.008 0.004 0.103 0.059

Of strategic 0.025 0.005 0.274 <0.001

Of surface −0.007 0.004 −0.073 0.121

style has a positive and negative effect on deep and surface
approaches, respectively. Besides, an image-distorting defense
style has a negative effect on a deep approach. Also neurotic
and immature defense styles have a positive effect on surface
approach. Possibly, maladaptive defense styles depict higher
levels of anxiety underlying a fear of failure (a surface element).
This goes in tandem with lower confidence in one’s abilities to
grasp a subject matter or to perform well in exams, and make
students to opt for a surface rather than deep approach, as the
latter may be hindered by worries and de-focused attention.
Besides, “being fast helps students to regulate stress” (Chamorro-
Premuzic et al., 2007).

The failure of an image-distorting defense style to have a
direct effect on a surface approach while this is the case for an
immature defense style possibly indicates that this association
is not appropriate for a non-clinical sample; the use of such
a defense style may lead to a decreasing use of an adaptive
deep approach but not to an increasing use of a maladaptive
surface approach. Besides, the two defense styles are of different
nature. The immature style involves object relations; student-
teacher relations are gradually attracting more research interest
concerning their effect on students’ learning (Karagiannopoulou
and Entwistle, 2013; Hagenauer and Volet, 2014; Entwistle et al.,
2015; Rowe et al., 2015). On the other hand, the image-distorting
style involves refusal of some aspects of reality which is not often
the case with non-clinical samples.

The weak correlations across the variables at the three levels
of the model and the low account of variance of defense styles
over approaches are in line with previous studies exploring
associations between personality and approaches (e.g., Furnham
and Chamorro-Premuzic, 2005; Furnham et al., 2013) and those
indicating low or no correlations between a deep approach and
achievement (Richardson et al., 2012; Karagiannopoulou and
Milienos, 2013; Lindblom-Ylänne et al., 2018). Besides, studies
exploring, by the use of path analysis, the effect of academic
emotions on achievement through variables such as engagement
(equivalent to a deep approach) or disengagement (equivalent to
a surface approach), give low associations among the variables at
different levels (Robinson et al., 2017).

In line with the relevant literature, students’ preference
for courses that support understanding affects GPA through
deep and strategic approach. Besides, the strategic approach
has a direct positive effect on GPA (Rytkönen et al., 2012;
Karagiannopoulou and Milienos, 2013, 2015; Asikainen et al.,
2014). The effect of students’ preferences for courses that support
understanding on GPA through deep and strategic approaches
can be seen to be supported by positive association of this
preference to mature defense style. Earlier studies indicated that
a preference for interactive teaching methods (an equivalent to
preferences for courses that support understanding) is associated
with a combination of emotional stability (low neuroticism)
and agreeableness (equivalent to the use of mature defenses)
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TABLE 5 | The sample (r) and implied correlations among dependent and independent variables, and the standardized direct and indirect on dependent variables of the

model of Figure 3 (along with the no-causal effect).

Effect r Standardized

direct

Standardized

indirect

Implied

correlation

No

causal

ON DEEP

Of mature 0.260** 0.221** − 0.272** 0.051

Of neurotic 0.086 0.024 − 0.079 0.055

Of image-distorting −0.087 −0.131** − −0.083 0.048

Of immature −0.069 0.023 − −0.078 −0.101

Of supporting understanding 0.532** 0.464 − 0.514** 0.050

Of transmitting information −0.105* −0.018** − −0.132* −0.114

ON STRATEGIC

Of mature 0.134** 0.089 − 0.139** 0.050

Of neurotic 0.055 −0.009 − 0.058 0.067

Of Image-distorting 0.034 0.023 − 0.040 0.017

Of immature −0.003 −0.004 − −0.016 −0.012

Of supporting understanding 0.246** 0.273** − 0.243** −0.030

Of transmitting information 0.126* 0.190** − 0.123* −0.067

ON SURFACE

Of mature −0.135** −0.117** − −0.141* −0.024

Of neurotic 0.213** 0.080 − 0.221** 0.141

Of image-distorting 0.044 −0.033 − 0.044 0.077

Of immature 0.345** 0.271** − 0.347** 0.076

Of supporting understanding −0.160** −0.010 − −0.169** −0.159

Of transmitting information 0.496** 0.471** − 0.519** 0.048

ON GPA

Of mature 0.160** − 0.056** 0.077** 0.021

Of neurotic −0.006 − −0.006 0.008 0.014

Of image-distorting 0.020 − −0.005 −0.001 0.004

Of immature −0.052 − −0.018 −0.038 −0.020

Of supporting understanding 0.167** − 0.123** 0.132** 0.009

Of transmitting information −0.123* − 0.016 −0.018 −0.034

Of deep 0.220** 0.103 − 0.232** 0.129

Of strategic 0.300** 0.274** − 0.316** 0.042

Of surface −0.075 −0.073 − −0.079 −0.006

*p < 0.05, **p < 0.01 (Bootstrap).

(Chamorro-Premuzic et al., 2007). The use of a constructive
type of mastery of internal conflict (that allows more conscious
awareness of feelings, ideas and their consequences coming along
with higher self-esteem) possibly “supports” students to discover
that deep as well as strategic approaches work best in securing
good grades.

The weak effect of a neurotic defense style on a surface
approach depicted in the model, despite their higher correlation,
may indicate that the rearranging of ideas and feelings involved
in neurotic defenses is typical especially during this age period
due to social and study-related demands (Seaton and Beaumont,
2011), so that students have learned to adjust to a range of
teaching-learning situations and to the relevant uneasy feelings
by regulating them privately. The effective private regulation of
emotions reduces the need for students to employ maladaptive
learning activities, a surface approach, to reduce anxiety in order
to perform well in the exams. Overall, the model suggested in the

present study indicates that defense styles act as an antecedent of
approaches that in turn have some impact on achievement. This
is in line with (a) the idea of Presage, Process and Product factors
in students learning (Biggs and Tang, 2011) indicating defense
styles as a presage factor (b) recent studies exploring adaptive and
maladaptive behaviors and cognitions contributing to academic
control as distal antecedents of learning related emotions
(Niculescu et al., 2015) and (c) distal antecedents in the context
of contemporary motivation research (Pekrun and Garcia-
Linnenbrink, 2014; Linnenbrink-Garcia et al., 2016); defense
mechanisms, as involuntary coping mechanisms comprising an
implicit emotion-regulation construct are likely to contribute
to Pekrun’s Control-Value model. They can be seen to regulate
affect (stress, moods, emotions and impulses) which directs and
influences students’ behavior. Acting in a constructive-adaptive
way or in a maladaptive way involving either the refusal of
some aspects of reality (by splitting the image of self and other)
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TABLE 6 | The decomposition of the two significant indirect effects on GPA (from

the model of Figure 3), mentioned in Table 5.

Through Total indirect effect on

GPA

Deep Strategic Surface

From mature 0.023 0.024 0.009 0.056

From supporting

understanding

0.048 0.075 0.001 0.123

or the employment of provocative actions toward the other,
defense mechanisms can be seen to have an impact not only on
the quality of learning but also on students achievement: not
only are students using mature defense styles more organized,
motivated and hard-working but they also approach learning
with an intention to comprehend, to engage in active conceptual
analysis that it generally results in a deep level of understanding
rather than in a surface approach having further an impact on
achievement (Asikainen and Gijbels, 2017).

Practical Implications
Although teaching is not likely to be adjusted to individual
differences, it is useful for universities to have an idea of
the web of causalities involved in student learning and how
defense mechanisms have an effect on the quality of learning
and achievement. Institutions invest in students success and
quality of learning and promote peer collaboration along with
cooperation with tutors; thus those responsible for courses that
aim to enhance students engagement with learning would be
useful to take into account that students’ perceptions of the
world and their relations with others are colored by the use of
particular defenses that manifest similar social, cognitive and
emotional behaviors. Besides, a social difficulty apparent in the
use of less mature defenses enhances the possibility for students
to walk their own paths than cooperate with others. Moreover,
peer-tutoring and peer-counseling could be promoted by our
understanding of the relation between psychological maturity
and quality of learning; psychologically mature good students
could contribute as counselors to their peers assuming their
readiness to develop empathy and active listening.

Limitations and Future Research
The self-report measure used to explore defense mechanisms and
the self-reported grades can be seen as main limitations of the
study.Most of the DSQmeasures remain to be improved (Nicolas
et al., 2017a). In particular, the psychometric limitations of the
DSQ-40 bring to the fore the need for the improvement of the
instrument by the substitution of some of the items. Items from
other versions of the DSQ or new items developed by clinicians
(or psychoanalytic oriented researchers) could be used for further
testing. Subsequently, the weak associations among the variables
should be seen through the lens of the psychometric limitations
of the DSQ-40. Moreover, no information was collected about

students’ academic history or their attitudes towards learning
and their level of adjustment in order to lend validity to our
findings.

Also, the findings should be treated with caution since
only students who attended the classes had the opportunity to
participate in the study and fill in the printed questionnaires,
at a particular time. However, the study seems to add to
the increasing literature in the interface of mental health
and educational psychology concerning the web of factors
that have an effect on learning. From this perspective,
future research should address the role of both implicit/non-
conscious and explicit/conscious emotion regulation in students’
learning along with academic emotions. In the context of
student learning research, it would be interesting to get
data from students from different subject areas to see how
defenses relate to approaches and achievement assuming that
more competitive learning environments evoke higher levels
of stress (Nicolas et al., 2017b; Lindblom-Ylänne et al.,
2018).

CONCLUSIONS

The study reveals a new research path. It suggests the
contribution of defense styles to the SAL tradition and sheds
light on the psychometric properties of the DSQ-40. It reveals
their role in the construction of adaptive and maladaptive
learning patterns along with approaches to learning, preferences
for courses and GPA. Besides, it indicates the function of
mature, neurotic, image-distorting and immature defense styles
as predictors of approaches to learning. Only the mature
defense style has an effect on GPA through deep and strategic
approach. An indirect effect on GPA of the same nature is
also the case for students’ preference for courses that support
understanding. Associations appear in the expected direction.
The findings illuminate our understanding of factors influencing
the way students go about learning and broadens our horizon of
adaptive andmaladaptive elements involved in learning in higher
education.
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