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Abstract
Objective: The present study investigates the relationship between ADHD and self-regulated
learning (SRL) among university students, with an exploratory focus on self-compassion
(SC) as a potential mediator or moderator in the relationship. Method: Participants were 168
psychology students from a university in the Netherlands, aged 16 to 29 (M=19.68,
SD=1.96). ADHD was assessed using the Connor’s Adult ADHD Rating Scale (CAARS),
SRL was measured through the Motivated Strategies for Learning Questionnaire (MSLQ)
and the Self-Compassion Scale (SCS) was used to assess SC. Results: We found a negative
association between ADHD and both SRL and SC. However, SC was not significantly
associated with SRL and the results do not indicate a mediating or moderating effect of SC.
Conclusion: This study is the first to investigate ADHD in relation to self-regulated learning
as well as self-compassion in university students. The findings suggest that university
students with higher levels of ADHD symptoms use fewer self-regulated learning strategies
and are less compassionate with themselves compared to university students without ADHD.
Interventions focusing on these relationships might improve academic performance in

university students with ADHD.



Introduction

Core symptoms of attention-deficit hyperactivity disorder (ADHD), namely
inattention, hyperactivity and impulsivity, often persist into adulthood and contribute to
difficulties in various life domains, including academia (Sedgwick-Muller et al., 2022)
Henning et al., 2022). Although there is a gradual increase of research on ADHD in adults, its
exploration within the academic domain is lacking. This is especially problematic as
literature indicates the importance of differentiating between the subgroup of college
students and the overarching adult population (Lefler et al., (2021). Research shows that
college students with ADHD display lower college grade point averages (GPA) and lower
American College Test (ACT) scores when compared to student populations without ADHD
(Advokat et al., 2011; DuPaul et al., 2009; Heiligenstein et al., 1999; Weyandt & DuPaul,
2006). Other impairments, prevalent in college students with ADHD, are occurrences of
failing grades and grade retention, requirement for academic support (Wolf, 2001) and
incidences of being placed on academic probation (Heiligenstein et al., 1999; Weyandt &
DuPaul, 2006).

According to Lefler et al., (2021) the unique obstacles that college students with
ADHD are confronted with suggest that assessment and diagnostic procedures should be
handled in a specialised way as well. Lefler et al., (2021) discusses the validity of DSM-5
criteria of ADHD, as these might not be diagnostically sensitive enough for the unique
presentation of ADHD symptomatic in college students. For instance, rather than dividing
ADHD symptoms into clusters (inattention, hyperactivity, impulsivity), it may be more
beneficial to assess all symptoms together in college students. Furthermore, Lefler et al.,
(2021) argues that the distinction between late-onset and late-identified ADHD is relevant.
That is, late identification of ADHD is prevalent among college students, yet this does not
imply the absence of symptoms during childhood. Instead, symptoms might have been
overlooked in the past due to compensatory strategies, more external structure or other ways

of manifesting themselves (e.g., anxiety, depression, substance abuse). These considerations,



among others, emphasise the necessity for research to specifically look into ADHD in higher
education. Consequently, the present study aims to address this research gap by investigating
the presentation of ADHD in the population of university students.

In the attempt to identify predictive factors for academic disabilities evident in college
students with ADHD, studies found that self-regulated learning (SRL) is linked to academic
success. Specifically, SRL refers to the extent to which students engage in the management of
resources (e.g., professional exchange with peers or faculty members), the regulation of
motivation, including goal orientation (e.g. mastery of material) and affect (e.g. anxiety), and
lastly, (meta-) cognitive strategies targeted on the improvement of learning such as deep-
processing based strategies (Pintrich et al., 1993).

Shelton et al. (2019) were the first to discover a negative relation between ADHD and
SRL, investigating the effect of inattention- and hyperactivity symptoms on SRL-strategies in
college students. It was found that inattention symptoms significantly predict deficits in use
of SRL strategies. Relevantly, research shows us that inattentiveness often persists into
adulthood, while hyperactivity tends to diminish with increasing age (DuPaul et al., 2009;
Weyandt & Dupaul, 2008). Thus, due to the proportionally high expression of
inattentiveness, the transformation from lower education to the academic environment can be
especially challenging. Inattention symptoms collide with higher demands for self-regulated
learning due to loss of external structure in college (Wolf, 2001; Wolf et al., 2009). This
might be another reason why many students get diagnosed with ADHD when entering
college.

In addition to ADHD and SRL, another factor that could impact academic
achievement is self-compassion (SC). Previous findings reveal that self-compassionate
attitudes are linked to academically desirable behaviour, such as reduced procrastination and
mastery goal orientation (Akin, 2008; Neff et al., 2005; Sirois, 2014). This might be because
students who are kinder towards themselves tend to experience less fear of failure and higher

perceptions of self-competence (Neff et al., 2005). Notably, individuals with ADHD show



lower levels of SC (Willoughby and Evans, 2019; Beaton et al., 2020). An explanation for
this could be the tendency of individuals with ADHD to be more self-critical due to the
disabilities they face throughout their lives (Canu et al., 2008; Hoza, 2007; Psychogiou et al.,
2007). Considering the documentation of a negative relation between SC and ADHD, along
with the positive relation between SC and SRL, we assume that SC might play a relevant role
in the relation between ADHD and less use of SRL strategies.

The present study aims to partially replicate the findings of Shelton et al. (2019) by
investigating the use of SRL strategies in university students with self-reported levels of
ADHD symptoms. Furthermore, the potentially mediating or moderating effect of self-
compassion in the association between ADHD and SRL use will be examined. Gaining a
better understanding of SRL strategies in student populations with ADHD and of the role of
self-compassion in academia is crucial for designing effective interventions adjusted to the
academic needs of students with ADHD.

In the following, all relevant constructs and their individual relations to ADHD will
be discussed. These relations build the theoretical fundament for our hypotheses, following
afterwards.

Self-Regulated Learning and ADHD

Self-regulated learning strategies are less prevalent in college students with ADHD
compared to students without ADHD (Shelton et al., 2019). Three components of SRL are
assumed to play a role in this relationship. The first component refers to an individual’s
internal expectancies, reflecting the extent to which one believes in their ability to control
their academic outcomes through their own actions and strategies. This involves the
perception of self-competence and self-efficacy. Secondly, internal values such as motivation
and interest in the material are seen as important, shaping one’s sense of relevance and
usefulness of academic task completion. Notably, being intrinsically motivated to develop
competence in the subject matter (mastery goal orientation) has been significantly linked to

academic success (Dweck, 1999; Wolters et al., 1996). The final component is self-



regulation, related to mechanisms such as planning, monitoring and regulating one’s own
learning. Academic self-regulation involves the maintenance of effort when studying,
regardless of external distractions or personal interest in the material.

College students with ADHD often find it challenging to use SRL strategies
effectively, as evidenced by Shelton et al., (2019). Deficiencies across all three SRL
components are found in college students with ADHD. For instance, college students with
ADHD tend to have poorer organisational skills (Turnock et al., 1998), lower abilities of self-
testing, information processing and prioritising ideas (Reaser et al., 2007). These deficits
reflect shortcoming on the dimension of internal expectancies. Furthermore, evidence reveals
that ADHD correlates with lower levels of motivation, self-control and self-discipline in
college students (Turnock et al., 1998), showing deficits in the category of internal values.
Interestingly, Wallace et al. (1999) found that the perception of self-competence is highly
predictive for academic achievement, particularly in individuals with ADHD. Finally,
difficulties with academic self-regulation are shown in findings suggesting that students with
ADHD have more difficulties with time management (Reaser et al., 2007) and timed tests
(Lewandowski et al., 2009), as well as a tendency to procrastinate and to not make use of
resources such as note taking (Advokat et al., 2011).

Taken together, Students with ADHD may face a disadvantage in utilising necessary
skills for self-regulated learning and academic performance. The present study aims to
replicate the findings of a negative relationship between ADHD and SRL.

Self-Compassion and Self-Regulated Learning

Exploring the relationship between SC and SRL, SC was found to be of help in the
academic domain in numerous ways, buffering against passivity, promoting motivation for
growth and leading to a more realistic self-view (Neff et al., 2005). According to the
definition of Neff (2003), SC can be classified into three components: self-kindness, common
humanity and mindfulness. Self-kindness involves being kind towards oneself in painful

situations or instances of failure, as opposed to being overly self-critical. Common humanity



means perceiving one’s experiences as integrated in the overall human condition, rather than
as isolating and separating. The component of mindfulness refers to the maintenance of a
balanced awareness of emotional pain. This includes the full awareness and experience of
pain without getting carried away in over-identification. Neff (2005) argues that especially
the component of self-kindness might result in a greater perception of self-competence. Thus,
as the sense of self-competence was found to be highly predictive for academic success in
students with ADHD (Wallace et al., 1999), self-kindness might be of special relevance for
college students with ADHD. While research did not find a direct link between SC and SRL
yet, a large body of evidence suggests that self-compassion is closely related to academic
achievement. For instance, learning behaviours observed in high-achieving students (Dweck,
1999; Wolters et al., 1996), such as intrinsic motivation and mastery goal orientation, were
found to be positively associated with SC (Akin, 2008; Neff et al., 2005). Longitudinal
research found that SC serves as a protector against negative emotions in stressful situations
(Hope et al., 2014), which might indirectly affect academic self-regulation. Moreover, an
experimental study investigated how university students responded to regular SC-training
compared to regular self-esteem-training and control conditions. Here it was found that after
undergoing training in SC, students displayed more proactive behaviour and motivation for
learning from their academic mistakes, as well as more time investment in studying for an
experimental task (Smeets et al., 2014; Breines and Chen, 2012). In line with this, other
experiments revealed that training in SC has shown positive side effects in other academic
self-orientations, including self-efficacy. Self-efficacy is closely linked to the SRL-
component of internal expectancies (Shelton et al., 2019). Moreover, Willoughby et al.,
(2019) found that a different form of positive self-perception, namely self-acceptance, is
directly associated with SRL.

Overall, there is a substantial body of evidence supporting the positive association
between SC and the use of SRL strategies in the general student population. The present

study aims to investigate whether this extends to students with ADHD symptoms.



ADHD and Self-Compassion

New insights on the link between ADHD and SC show that SC is lower in individuals
with ADHD (Willoughby & Evans, 2019; Beaton et al., 2020). This might be associated with
impairments in executive functioning such as less impulse control and motivation, leading to
emotional dysregulation. This is important as emotion regulation skills appear to be closely
related to various internal processes that are relevant for self-compassion (Paucsik et al.,
2022). Furthermore, ADHD might elicit a more negative environment with a higher risk for
stress, rejection and failure (Canu et al., 2008; Hoza, 2007; Psychogiou et al., 2007), which is
likely to negatively impact mental health (Simmons & Antshel, 2020) and subsequently
impairs the development of healthy self-attitudes such as SC. Neff (2003) argues that SC
might be learned through experienced compassion in social interactions with others, such as
caregivers. Research on early life experiences of individuals with ADHD show that there is
evidence for an elevated risk of childhood maltreatment (He & Li, 2022; Ratanatharathorn et
al., 2021; Briscoe-Smith & Hinshaw, 2006; Capusan et al., 2016; Sanderud et al., 2016;
Wang et al., 2020). Thus, childhood maltreatment might be related to low experienced
compassion of caregivers and reduce the potential of individuals to develop SC later in life.
This is in line with findings from a systematic review and meta-analysis, indicating that
overall and subforms of childhood maltreatment are correlated with decreased self-
compassion (Zhang et al., 2023).

Altogether, these findings and their theoretical background indicate a negative
association between ADHD and SC. Theory suggests that symptoms of ADHD predict low
levels of self-compassion later in life.

Research Question and Hypotheses

In summary, links between all variables of interest are established. Firstly, there
appears to be a negative association between ADHD and the use of SRL as college students
with ADHD show deficiencies across all three SRL components: internal expectancies,

internal values, and self-regulation. Secondly, research indicates that individuals with ADHD



exhibit lower SC, potentially influenced by impaired executive functioning and adverse
environmental factors. Lastly, longitudinal and experimental research (Neff et al., 2005; Neff
et al., 2017) support the predictive effect of SC on academic achievement. Research shows
that self-compassionate college students tend to approach challenges with more resilience and
self-kindness, promoting the implementation of SRL techniques.

The fact that SC seems to be related to both the hypothesised predictor and the
hypothesised dependent variable raises the question whether self-compassion might affect the
relationship between ADHD and SRL as a moderator or mediator. It is important to note that
a recent study, investigating self-compassion in 232 university students with ADHD, found
that uncompassionate self-responding (USR) fully mediated the relationship between ADHD
and well-being, and partially mediated the relationship between ADHD and distress (Farmer
et al., 2022). In a series of mediation analysis Farmer et al., (2022) identified processes of
emotion regulation as a key-aspect in the mediation effect of USR (this holds special
relevance for individuals with ADHD, as they are known to have difficulties with emotion
regulation). Another study based on a sample of 3,112 university students found a mediating
effect of SC on the relationships between academic distress and different forms of
perfectionism, including adaptive and maladaptive perfectionism (Kawamoto et al., 2022).

Not only do these findings indicate that the degree of USR is crucial for (academic)
well-being in individuals with ADHD symptoms, but the findings from (Farmer et al., 2022)
also generalise to our target population of university students. These findings further build on
our theoretical foundation for investigating SC in the context of ADHD in university students
and self-regulated learning.

The present study primarily investigates the relationship between ADHD and self-
regulated learning. In addition to this, we will analyse the potential role of self-compassion in
this relationship. Our hypotheses include: 1) a negative association between ADHD
symptoms and the use of SRL strategies, 2) a negative association between ADHD symptoms

and self-compassion, and 3) a positive association between self-compassion and the use of
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SRL strategies. We take an exploratory approach to look into the potentially mediating or
moderating effect of self-compassion in the association between ADHD and self-regulated
learning.

By investigating these dynamics, we hope to contribute to a more comprehensive
understanding of the mechanisms underlying academic difficulties in individuals with ADHD
symptoms.

Methods
Participants

The sample of our study consisted of first-year students from the Dutch and
International track of the Psychology BSc. program of the University of Groningen (UG).
The participant recruitment was facilitated through the Experiment Management System
(SONA), serving as an integral component of the students’ coursework. Participation was
entirely voluntary and as a compensation for the involvement in the study all participants
received a small amount of course credits (SONA credits) needed for the completion of their
class.

Prior to the involvement in the present study participants underwent a self-report
assessment on ADHD symptomatology (see materials section). Inclusion criteria for this
study included language proficiency in English and presence of the self-report assessment on
ADHD symptoms. The sample consisted of N = 237 participants, but 68 were excluded from
the analysis for reasons such as incomplete data or failure to correctly answer the
honesty/attention question and the inconsistency/infrequency index (see materials section).
This resulted in a final sample of N = 169, of which 22.5% were male (n=38), 75.7% female
(n=128), and 1.8% other (n=3). The mean age was 19.7.

Materials
Motivated Strategies for Learning Questionnaire
The Motivated Strategies for Learning Questionnaire (MSLQ) investigates both

motivational and cognitive components of academic learning strategies (Pintrich, 1995). The
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sum of this self-reported instrument includes 85 items, which were designed to measure the
attitudes and learning strategies (Wang et al., 2022). In our study, the questions were referred
to the course Introduction to Psychology (English track) or Overzicht in de psychologie
(Dutch track). Items are scored through a 7-point Likert-type scale ranging from 1 (not at all
true of me) to 7 (very true of me). The MSLQ is divided into 15 different subscales. The
questionnaire contains a motivation section that measures the goals of value beliefs for a
course, their perceptions of their capacity to succeed in a course and their anxiety around
course exams. The motivation section is measured within six different sub-scales. From the
motivations scale we use the subscales Value and Expectancy. The MSLQ also contains a
learning strategies section. This part includes the items regarding students’ use of different
cognitive and metacognitive strategies and items concerning student management of different
resources. From this section we only use the subscale Cognitive and Metacognitive Strategies
(Duncan & McKeachie, 2005) (Hilpert et al., 2013).

According to Hilpert at al. (2013) the MSLQ proves to have an internal consistency
rating ranging from .83 to .92. Furthermore, the MSLQ shows predictive validity when
compared to the questionnaire outcome with the final attainable grade. However, the
correlation has a modest value (Shelton et al., 2019).

Connor’s Adult ADHD Rating Scale and Infrequency Index

Connor’s Adult ADHD Rating Scale (CAARS) is a questionnaire used to measure a
cross-section of symptoms and behaviours that are related to ADHD in adults (Erhardt &
Sparrow, 1999). Different versions of the CAARS exist. There are short or long versions, and
self-report or observer ratings. In the current study the CAARS-S:L was assessed, which is
the self-report long form.

The CAARS-S:L consists of 66 items with nine subscales of four factor-derived
subscales, three symptom measures according to the DSM-1V (APA, 1994), an ADHD Index
and an Inconsistency Index subscale. To measure ADHD symptoms, the subscale CAARS

DSM Total (based on the DSM-1V) is used. This measures the total amount of ADHD
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symptoms without differentiation between the inattentive or hyperactive-impulsive symptoms
(APA, 1994).

The Inconsistency Index is constructed to evaluate inconsistency in responding to
items that measure related content (e.g., ‘I’m disorganized’ and ‘I’m absent-minded in daily
activities”). The items are measured on a 4-point Likert-scale from (0 = Not at all, never; 1 =
Just a little, once in a while; 2 = Pretty much, often, 3 = Very much, very frequently). The
self-report forms were normed on a large sample of nonclinical adults (N=1.026) ranging
from 18 to 72 years old.

The CAARS-S:L has shown to be a valid measure of ADHD symptoms. According to
Erhardt & Sparrow (1999) the test met the criteria for good fit, and the intercorrelations of the
subscales provided support for the multidimensionality of the CAARS. Both indicate factorial
validity. The four factor-derived subscales and the ADHD Index were assessed for
discriminant validity with both showing good results (the former 85% overall correct
classification and the latter 73% overall correct classification) (Erhardt & Sparrow, 1999).
Lastly the construct validity was evaluated by looking at the relationship between; childhood
and current symptoms; and self-report and observer ratings. Both cases support the argument
that the CAARS has a good construct validity (Erhardt & Sparrow, 1999). For the target
population, the DSM-IV Total scale serves as an appropriate measure. Lefler et al. (2021)
discovered that a unidimensional model (as opposed to a two or three-factor model that
differentiates between hyperactivity, impulsivity, and attention) is most suitable for analysing
the population of college students.

The CAARS-S:L does not include a measure to assess noncredible self-report. The
included Inconstancy Index only measures inconsistency in responding to items that measure
the same content. An Infrequency Index for CAARS (CII) was therefore designed by Suhr et
al. (2010). According to their research it is not difficult for a motivated participant to identify
ADHD symptoms and to simulate having these, which makes it necessary for an additional

instrument that measures this potential overreporting (Suhr et al., 2010). The constructed ClI
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was found to have a good internal consistency with a Cronbach’s Alpha of .86. Using a cutoff
score of 20 was found to give the best results, being specific and relatively sensitive to an
external criterion of validity, noncredible cognitive performance. The use of the CIlI adds 15
items to the CAARS-S:L making it a questionnaire with a total of 81 items.

The reliability of the CAARS-S:L has proven to be good. The internal consistency of
the subscales found in the original study by Erhardt & Sparrow (1999) gives support for this
claim, ranging from .64 to .91. The mean inter-item correlations also provide support for the
reliability ranging from .14 to .64 in the original study (Ehardt & Sparrow, 1999). Finally, the
test-retest reliability for the CAARS-S:L was originally evaluated with 61 individuals, with
an interval of one month. The results showed only significant correlations ranging from .80 to
.91. Because the present study only assessed the questionnaire once, no test-retest reliability
could be measured. The mean inter-item correlations, ranging from .14 to .64 in the original
study by Ehardt & Sparrow (1999) support the reliability of the measure. Additionally, the
test-retest reliability of the CAARS-S:L was initially assessed with a sample of 61 individuals
over a one-month interval, revealing consistently significant correlations between .80 and .91.
Test-retest reliability could not be evaluated since it is a cross-sectional study.
Self-Compassion Scale

Self-compassion was measured by the long version of the Self-Compassion-Scale
(SCS) invented by Neff (2003), which was developed by using an undergraduate sample with
the average age of 21,3 years (N=71). The SCS is a self-report scale and consists of 26 items
using a 5-point Likert-scale from 1 (Almost never) to 5 (Almost always). These 26-items are
compartmentalized in six factors that measure self-kindness, self-judgement, common
humanity, isolation, mindfulness, and over-identification. A confirmatory factor analysis
(CFA) found an adequate fit to a six-factor inter-correlated. Additionally, a CFA found a
marginal fit to a single higher order factor that could explain the inter correlations between

subscales (Neff, 2003).
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Further, the internal consistency for the 26-Items in the original study was found to be
.92 (Neff, 2003). In addition, test-retest reliability of the SCS showed solely significant
correlations ranging from .80 to .93 (Neff, 2003). Besides that, SCS could demonstrate
internal reliability across different studies (e.g., Allen et al. 2012; Neff and Pommier 2013;
Werner et al. 2012, as cited in Neff, 2016).

Moreover, the predictive validity could be demonstrated by investigating self-
compassion as an independent variable on wellbeing (Neff, 2003). Furthermore, the SCS
encompasses a high group validity, as tested by comparing a sample of practicing Buddhists
with a sample of undergraduate students. The group of Buddhists did score higher on self-
compassion than the undergraduates (Neff, 2003). Additionally, the SCS shows a good
discriminative validity to other self-attitude scales who tested for concepts of self-esteem and
narcissism (Neff, 2003).

Procedure

The study was reviewed and approved by the Ethical Committee of Psychology at the
University of Groningen (PSY-2021-S-0054), as a study conducted in the context of a
Bachelor’s Thesis project. Participants were recruited via the first-year practicum platform
SONA, allowing participants to acquire course credits. Only those participants whose
demographic information was collected, and whose ADHD symptoms were assessed with the
CAARS-S:L (Erhardt, & Sparrow, 1999) in the previous studies “PSY-2122-S-0006 Parts 1
& 2” were eligible to participate in the current study. The participants signed the informed
consent form, stating that they consent to participation in the current study, as well as
connecting it to the previous studies they participated in. Administration of the study
happened digitally, via Qualtrics (https://www.qualtrics.com), participants were briefed about
the study, then signed informed consent forms, and subsequently were able to begin the
questionnaire parts of the study. Firstly, they completed the MSLQ, then the SCS, and thirdly
they optionally, after consent, provided their grade on the course Introduction to

Psychology/Inleiding in de Psychologie (PSBE1-01/PSBA1-01, respectively).
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Before ending the survey, participants were asked to confirm whether they had
answered seriously and honestly and whether they would allow us to use their data in our
research. The ending screen saw them being instructed to click the red arrow in order to
receive their SONA credits.

Statistical analysis

For our statistical analysis we relied on several assumptions for linear and multiple
regression (see appendix). The additional computational tool compatible with SPSS,
PROCESS Macro, developed by Hayes (2013), was used to statistically analyse the
relationships between our variables of interest, as shown in Figure 1.

Firstly, we investigated the hypothesised negative association between CAARS DSM
Total and MSLQ by assessing the total effect. Subsequently, we examined the hypothesised
negative relationship between CAARS DSM Total and SCS, followed by testing our third
hypothesis of a positive association between SCS and MSLQ.

Finally, we explored the mediation and moderation models. The mediation effect was
assessed by analysing both the total effect and the direct effect of CAARS DSM Total on
MSLQ, using the PROCESS Macro (Hayes, 2013). The moderation effect was investigated
by examining the interaction effect. For this analysis, SCS was reversed, in order to bring our

independent variables on the same directional level.

Figure 1
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Figure 2

Moderation model

SCS

Results

Descriptives

Bivariate Correlations were computed. ADHD symptoms were negatively correlated
with SRL (r=-.207, p <.01) and with SC (r=-.264, p >.01) and SC was positively correlated
with SRL (r=.092, p = .118). Thus, the relationships between ADHD symptoms and SRL and
between ADHD symptoms and SC were significant, while the relationship between SC and
SRL was non-significant.

Descriptive analyses showed that scores on the CAARS DSM Total scale (M = 19.43,
SD = 9.85) were consistent with previous data from the world health organization,
investigating a sample of college students and revealing a prevalence of self-reported ADHD
symptoms of about 15.9 percent (Mak et al., 2022). The mean score on SCS was equal to
2.75 with a standard deviation of 0.72, revealing moderate scores on SCS, and scores on
MSLQ equaled a mean of 4.68 with a standard deviation of 0.57, reflecting moderate to high
levels on this measure.
Main Analysis

The first hypothesis of a negative relationship between the CAARS DSM Total and

MSLQ was tested by calculating the total effect (path ¢) (b=-0.136, se=0.005, R-
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sg=0.044)This association was significant (t(168)=-2.7221, p<.01). Testing the second
hypothesis involved assessing the hypothesised negative association between CAARS DSM
Total and the SCS by calculating path a (b =-0.188, se = 0.005, R-sq = 0.07). Here we found
a significant effect as well (t(168) = -3.522, p < .01). Finally, we examined the third
hypothesis, which investigated whether the SCS was positively associated with MSLQ while
controlling for CAARS DSM Total (path b). However, no significant association was
observed (b = 0,037 se = 0.073, t(168) = 0,511, p = .6098).

To assess the significance of the mediation model, we analysed path c' (the direct
effect). However, this association was found to be nonsignificant (b = -0.129, se = 0.005,
t(168)=-2.485, p = .0139). In conclusion, the coefficient of the direct effect is not
significantly closer to zero than the total effect, indicating no mediation effect of the SCS.

Lastly, we assessed the hypothesised moderation model and found it to be
nonsignificant (R? = .007, F(3,168) = 1.263, p = .2628). The SCS, when reversed, also
showed nonsignificance (b = 0.112, t(168) = 0.740, p = .4605). Additionally, the interaction
between the independent variable CAARS DSM Total and the reversed SCS was not
significant (b = -0.008, t(168) = -1.124, p = .2628). These results provide no evidence for a
moderation effect of SCS in the relationship between CAARS DSM Total and MSLQ.

Discussion

We investigated the relationship between ADHD symptoms and the use of SRL
strategies in university students. Moreover, we explored the potential mediating or
moderating role of SC in this relationship. The analysis revealed evidence for hypothesis 1,
that ADHD symptoms would be negatively associated with use of SRL strategies, as well as
hypothesis 2, predicting that ADHD symptoms would be negatively associated with self-
compassion. However, we did not find a significant relation between SC and SRL use.
Exploring the role of SC further, our results indicate that SC does not mediate or moderate
the relationship between ADHD and SRL use. Furthermore, the prevalence of ADHD

symptoms in our sample falls within the average range observed among university students.
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Specifically, recent data from an international survey on ADHD in college students suggests
a prevalence of approximately 15.9% (Mak et al., 2022), aligning closely with the results
obtained in our sample.
Strengths

There are several notable strengths in our study design. Importantly, it provides new
insights to a combination of variables that has not been previously investigated, despite
several indicators pointing in this direction. In addition to this, our findings are based on a
substantial sample size, resulting in sufficient statistical power of our analyses. We also made
use of validated questionnaires for the assessment and cleaned the data from unreliable
responses, contributing to the methodological robustness as well as scientific validity and
reliability of our study. A further strength is the dimensional approach we followed, which is
found to be especially useful to disorders such as ADHD, due to its symptomatic nature,
characterised by the high amount and intensity of certain experiences that are widely
spreaded among neurotypicals as well (Coghill & Sonuga Barke, 2012).
Limitations and Future Directions

Some weaknesses need to be addressed as well. One limitation of the study is its
cross-sectional design. Without temporal precedence, we cannot establish whether ADHD
symptomatology plays a purely explanatory role in self-compassion and self-regulated
learning or whether self-compassion and self-regulated learning affect ADHD
symptomatology back. The same question of causality applies to the relationship between
self-compassion and self-regulated learning. This limitation should be addressed by future
research using longitudinal studies or experiments. Secondly, the sample of our study might
not be generalizable to the general student population as it consists solely of psychology
students in the first year of their studies. To improve the generalizability of these findings to
the broader student population, future studies should aim to include a more diverse

representation of university students, capturing the diversity of the overall student body.
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However, it is important to note that despite the overrepresentation of certain subgroups
(e.g., institution, study program, study year), our findings may apply to similar demographics,
such as the subpopulation of first-year students in social and behavioural sciences at Dutch
research universities.

Furthermore, we relied solely on self-report measures, increasing the risk for false
positives and response bias such as social desirability. In our study, the latter could have been
of relevance as the students reported academic competencies directly to their universities.
These reports might be possibly influenced by a subconscious desire to maintain a positive
impression. A way to counterbalance these threats to validity might be the implementation of
more objective measures, such as clinical interviews. While these forms of assessments are
prone to social desirability as well, the validity could be enhanced by the careful evaluation
of a trained professional clinician.

A further limitation comes along with the dimensional approach we used. While the
dimensional approach usually has strong predictive validity when applied to symptomatology
that equals extreme deviation of normal variation in behaviour (Coghill & Sonuga Barke,
2012), it might be associated with the potential for overinterpretation and a loss of
information (Tellings, 2020), raising the susceptibility for false positives. Without clear cut-
off points, individuals showing mild symptoms are taken into account into the analyses of our
study, although diagnostic criteria might evaluate such mild symptoms as normal variation or
the symptoms might be the results of alternative disorders impairing executive functioning. A
way to keep the strengths of the dimensional approach while counteracting its limitations
might be to use a combination of the dimensional and categorical approach. This could
involve combining self-report measures or interviews with close ones with medical records
on diagnoses and treatment history. This approach might capture both the continuum of
symptoms and the presence or absence of specific disorders. This would likely enhance the

validity and reliability of future research investigating ADHD symptoms.
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The homogeneity of our sample might explain the weak association between ADHD
and self-regulated learning in our sample. One could assume that psychology students might
share characteristics that buffer against the effect of ADHD on self-regulated learning to a
certain degree. Examples for these characteristics might include higher education on mental
health problems, a subsequently higher chance to seek psychological treatment or a higher
use of coping strategies. Furthermore, it’s important to consider bias related to self-selection.
That is, due to their complex and cognitively demanding nature, psychology studies might
require more self-study than other university programmes. Consequently, individuals with
already well-established SRL skills might be more inclined to choose this program. This
might have contributed to an overall reduction of the effect of ADHD symptoms on SRL use
in our sample. Thus, there is the possibility of hidden variables that moderate or mediate the
relationship between ADHD and self-regulated learning.

Although levels of ADHD symptomatology were congruent with data recently
published by Mak et al., (2022), past findings suggest a lower prevalence in college students
(Weyandt et al., 1995; DuPaul et al., 2001; McKee, 2008). The discrepancy between these
data and levels of ADHD symptoms observed in our study might be partially explained by
our homogenous sample. For instance, highly neurodiverse students are potentially more
interested and therefore might be more prevalent in psychology studies due to their
motivation to learn more about their neurodiversity. Also the target population of university
students might play a role in the high scores on self-reported ADHD symptoms. That is, the
perception of the severity of ADHD symptoms might be increased by academic
environments, demanding skills that individuals with ADHD tend to have difficulties with
(organisation, motivational drive, etc.). This might result in higher reported levels of ADHD
than it would possibly be the case in non-academic environments. This argument is closely
related to the common phenomenon of late-identified ADHD, often affecting the population
of college students.

Theoretical and Practical Implications
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There are some theoretical implications. The finding of a negative relationship
between ADHD and SRL is in line with previous evidence, suggesting that the use of self-
regulated learning strategies might be lower in the population of students with ADHD
(Shelton et al., 2019). While no conclusions about causality can be drawn, theory suggests
that ADHD symptoms might impact the use of self-regulated learning strategies negatively.
Likewise, the expected finding of a negative relationship between ADHD and SC is
consistent with previous research (Willoughby and Evans, 2019; Shelton et al., 2019; Beaton
et al., 2020). This is underpinned by theoretical background on the idea that ADHD
symptoms affect the maintenance and development of self-compassion negatively through a
heightened risk for aversive environments, childhood maltreatment or difficulties with
emotional regulation. The result of statistical nonsignificance of the hypothesised relationship
between SC and SRL is surprising, considering the existing evidence for a positive link
between SC and academic performance. More specifically, self-kindness might increase
perception of competence (Neff, 2005), which was found to be a relevant predictor of
academic achievement in students with ADHD (Wallace et al. (1999). The reason for the
non-significance of this relationship in our sample might be the non-existence of a direct
relationship between these variables. However, there is the possibility that a confounding
variable (e.g., well-being) cancels out the potential effect of SC on SRL in our sample. For
instance, SC might indirectly enhance SRL by positively influencing well-being, which in
turn might have a positive effect on SRL. This rationale is congruent with findings from
Farmer et al., (2022), suggesting the existence of a direct link between self-compassion and
well-being as they found a mediating effect of uncompassionate self-responding in the
relation between ADHD and well-being. Further studies found relations between SC and
well-being or related factors such as optimism and less worrying (Smeets et al., 2014; Hope
et al., 2014). Next to well-being, another factor that potentially impacts the relation between
ADHD and SRL is emotion regulation. The relevance of emotion regulation in effects of SC

processes is supported by previous studies (Farmer et al., 2022; Paucsik et al., 2022).
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Furthermore, emotion regulation can be seen as a key component of self-regulated learning,
as it involves the regulation of affective states (Pintrich et al., 1993). Thus, research indicates
links of emotion regulation to both variables of interest.

Interpreting our results further, there are practical implications for areas such as
developmental psychology and academic support systems. Generally speaking, to foster self-
regulated learning from an early age on, educators could receive specialised training on
creating a learning environment based on clear instructions, while allowing for autonomy and
encouraging functional internal orientations (e.g., task mastery appraisals). For students with
ADHD, this might help to prevent future disabilities in academia. Targeting ADHD at the
university directly, academic support systems could integrate SRL-interventions in their
existing programs in the forms of workshops, group sessions or individual counselling.
Despite not finding a significant relation between SC and SRL, our findings support the large
body of data showing that self-compassion tends to be significantly low in university students
with ADHD. This is concerning as research consistently highlights the importance of self-
compassion for well-being. Thus, the practice of SC might be a potential treatment area to
improve overall well-being of individuals with ADHD in academia.

Conclusion

This study is the first to shed light on the relationship between ADHD, self-
compassion and self-regulated learning in the university student population. We hypothesised
and found evidence supporting a negative association between ADHD symptoms and the use
of SRL strategies, as well as a negative association between ADHD symptoms and SC. No
significant relation between SC and SRL use was observed. Furthermore, our results did not
indicate that SC mediates or moderates the relationship between ADHD and SRL use.
Despite limited generalizability to the population of university students and potential bias
through self-report measures, our findings of significant relations are supported by a
substantial accumulation of past evidence and provide theoretical implications for

understanding the interplay between ADHD, SC and SRL. Past evidence suggesting the
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potential impact of alternative mediators such as well-being and emotion regulation is
discussed. Overall, future research is needed for deepening the understanding of the dynamics

underlying academic disabilities of students with ADHD symptoms.
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Appendix
Assumption Check

To test our hypotheses we considered assumptions for linear and multiple regression
analysis, that is normality, linearity, homoscedasticity, independence and the variance
inflation factor (VIF) for excluding multicollinearity. The assumption of normality was tested
by using Q-Q plot models (Figure 1, Figure 2, Figure 3), revealing that the data is
approximately normally distributed. Scatterplots with standardised residuals confirmed that
both the homoscedasticity and linearity assumptions are met (Figure 4, Figure 5) and
according to the Durbin Watson test, our data consists of solely independent observations
(Durbin-Watson: 2.034). Furthermore, the variance inflation factor equals 1.075 with a
tolerance of 0.93, indicating no violation of the assumption of low multicollinearity (Kutner
et al., 2005).
Figure 1

Normal Q-Q Plot of the residuals of the CAARS DSM Total scale
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Figure 2

Normal Q-Q Plot of the residuals of the SCS
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Figure 3

Normal Q-Q Plot of the residuals of the MSLQ
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Figure 4

Scatterplot of the residuals of the predictor CAARS DSM Total scale
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Scatterplot
Dependent Variable: MSLQ
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Figure 5
Scatterplot of the residuals of the predictor SCS
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