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Abstract

Objective. Students with severe learning disabilities often show signs of anxiety, depression, and problem behaviors such as inattention
and conduct problems. Mindfulness-based interventions (MBIs) in school settings constitute a promising option to alleviate these co-
occurring symptoms. This pilot study aimed to evaluate the impact of an MBI on symptoms and behaviors of elementary school students
with severe learning disabilities. Method. A one-group pretest-posttest design was used. The sample comprised |4 students aged 9 to
12 years with special education needs. Both student-report and teacher-report of the Behavior Assessment System for Children, Second
Edition were used. Results. Repeated-measures analyses of variance revealed a significant impact of the MBI on symptoms and
behaviors such as anxiety, depression, inattention, aggression, and conduct problems. Effect sizes for all variables were considered
large (partial N> = .31-.61). Conclusion. These preliminary results indicate that MBIs can reduce the frequency of symptoms and
problem behaviors often found in children with learning disabilities in elementary schools. Further multiple baseline experimental
trials with a long-term follow-up are warranted to establish more robustly the effect of MBIs for children with learning disabilities.
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Approximately 4.8% of American students and 3.2% of

Canadian students have a learning disability (LD) diagnosis.'*
Learning disabilities can be defined as “a neurological condi-

tion that interferes with an individual’s ability to store, process,
or produce information.”* Students with severe LDs present
major delays in reading, writing, and mathematics and see their
school outcomes strongly affected by these difficulties. Further
deficits in memory, attention, psychomotor coordination, and
emotional maturity can be observed. These students also often
show signs of psychological distress, demoralization, low self-
esteem, and social skills deficits.* Furthermore, many of these
children present comorbid diagnoses of conduct and opposi-
tional disorders, attention deficit and hyperactivity disorder
(ADHD), or major depressive disorder. These difficulties can
all be linked to deficits in emotional regulation skills. Although
students with special education needs receive professional help
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for their LD, psychological support is seldom offered. Faced
with such an important proportion of comorbidities, it appears
crucial to develop skill-based interventions adapted to children
with severe LDs in special education classes. Mindfulness-
based interventions (MBIs), initially developed to improve
quality of life in patients suffering from chronic illnesses,” are
increasingly appearing in school settings and constitute a pro-
mising option to foster self-regulation and reduce the burden of
LDs.® The goal of this pilot study was thus to evaluate the
feasibility and impact of an MBI on anxiety, depression, hyper-
activity, aggression, attention, and conduct problems in ele-
mentary school students with severe LDs.

Mindfulness-Based Interventions, Emotion Regulation,
and Behavior

Mindfulness is defined as the process by which we “[pay]
attention in a particular way: on purpose, in the present
moment, and nonjudgmentally.”” MBIs aim to help people
bring focus to the present moment and awareness to all aspects
of experience—the positive and the negative. They also focus
on bringing awareness to the different physical, cognitive, and
emotional manifestations of stress.®? They are thought to help
target disengagement from unpleasant emotions, behavior
modification associated with inadequate processing of emo-
tions, and the decreasing of avoidance through exposure to
unpleasant emotions.'*!!

Mechanisms of mindfulness have been linked to emotional
regulation skills.'> Emotional regulation can be defined as
“extrinsic and intrinsic processes responsible for monitoring,
evaluating, and modifying emotional reactions, especially their
intensive and temporal features, to accomplish one’s goals.”'?
Optimal emotional regulation abilities are thought to lead to
adaptive functioning and to good mental health, which lead to
acceptable social behavior. Individuals with emotional regula-
tion difficulties are thought to have problems processing,
experiencing, and expressing emotions optimally, deploying
efforts to modify or suppress unpleasant emotions.'* Past
research has suggested that mindfulness is linked to better
emotional regulation in adults, namely through decreases in
rumination and increases in social skills.'*'*'> A mixed-
methods study using concept mapping indicated that mindful-
ness was also linked to improvements in emotional coping in
alternative high school students.'®

MBI research in youth is still in its early phase. To date,
most MBIs have been tested in elementary school settings with
the aim of improving resilience to stress and decreasing depres-
sion and anxiety symptoms.'’ Results from a recent meta-
analysis tend to indicate that MBIs have a greater impact in
youth from clinical populations than in youth from subclinical
populations, and that they affect psychological variables more
than physiological ones.'® The emerging pediatric research
suggests promising results in decreasing anxiety, fatigue, and
depressive symptoms in adolescents with depressive and sleep
disorders.'®?? Recent work has also shown a positive impact of
MBIs on outcomes such as truancy and school suspensions,

compliance to school rules, sustained attention in the class-
room, emotional and behavioral self-regulation, and prosocial
behavior both in elementary and high school students.'®**-2

Furthermore, MBIs have shown a positive impact on hyper-
activity symptoms in elementary school students with
ADHD.?’ Similar results were found on conduct disorder
symptoms in teenagers.>® MBIs were also linked to less stress,
rumination, intrusive thoughts, and worry, along with aggres-
sion and impulsive behaviors in elementary students from dis-
advantaged areas.’! In a sample of male teenagers (n = 60)
with learning disabilities and comorbid ADHD or anxiety, a
mindfulness and martial arts intervention was linked to less
frequent oppositional behaviors when compared to wait-list
controls.*? Subsample analyses further indicated that boys
with important co-occurring inattention and hyperactive
symptoms showed decreases in behavioral problems and
increases in self-monitoring skills, as reported by their par-
ents. Boys with elevated anxiety showed significant decreases
in anxiety postintervention.

Students with LDs and suboptimal emotional regulation
skills are at risk of experiencing lower academic performance
and progress, leading to poorer prognoses over time, such as
heightened risk of dropping out of school, adjustment prob-
lems, and difficulties in job placement in adulthood.*** More-
over, these students often display more behavioral problems
than others, and these tend to increase over time. Concomitant
LDs and emotional regulation difficulties can thus lead to per-
vasive problems in psychological functioning. Overall, chil-
dren with LDs display more emotional regulation difficulties
than their counterparts without LDs.>* On the other hand, LD
students with optimal emotional regulation skills have better
prognoses, namely, in regard to social functioning and deci-
sion-making.

There is a paucity of skills-based interventions targeting the
alleviation of psychosocial problems in children with LDs.
Many of these programs have focused on social skills training
and, in turn, have failed to provide robust evidence of their
usefulness in decreasing behavioral, social, and emotional
problems in these children, with the exception of one study
by Kam and colleagues.®>” In this study, in which the impact
of an intervention based on promoting emotional development,
self-regulation, and social skills (no teaching of mindfulness
skills) on elementary school students (n = 133) from grades 1
to 3 in special education classes was evaluated, results from
teacher-reported data showed decreases in both internalized
(eg, anxiety, depression, withdrawal, and somatic symptoms)
and externalized (eg, rule-breaking and aggression symptoms)
behaviors, and results from child-reported data showed
decreases in depressive symptoms.>” However, the sample in
this study included students with LDs, mild intellectual disabil-
ity, emotional and behavioral disorders, physical disabilities,
and health impairments, highlighting the need for further
research on interventions focused on emotion regulation and
specifically tailored to children with LDs. To our knowledge,
only one quasi-experimental feasibility study with one group
and no control group reported results of a MBI for teenagers
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with LDs (n = 34) and suggested that it could be useful to
decrease anxiety, promote better social skills, and improve
academic performance (indicated in teacher-reports).>® How-
ever, MBIs have not yet been used with elementary school
children with LDs in special education classes with the aim
of decreasing psychological symptoms in these students.

Present Study

This article presents results from a pilot study designed to
evaluate the feasibility and impact of a MBI on behavior prob-
lems of elementary school students with severe LDs. Given the
large amount of students with LDs for whom depressive, anx-
ious, inattentive, and behavioral symptoms co-occur, the pri-
mary aim of this project was to evaluate whether a mindfulness
intervention could alleviate these symptoms. We hypothesized
that our MBI would have a significant and positive effect on
both internalized (anxiety, depression) and externalized
(hyperactivity, aggression, attention, and conduct problems)
symptoms in these youth. A multi-informant approach was
used in this project; both student and teacher report forms were
collected.

Methods
Design

A quasi-experimental one-group pretest-posttest design was used. This
design, common in pilot studies to assess the impact of a novel inter-
vention, was chosen to assess the effect of a MBI for students with
special education needs, namely, to evaluate if it would have a positive
impact on internalized and externalized symptoms in elementary stu-
dents with LDs. Additionally, this design is often used when a small
pool of participants is available, which was the case with this pilot,
where students from only one LDs class were targeted.>*** Further-
more, this design was also chosen because a control condition was
unavailable at the time of conducting this project.*' This pilot was
conducted in collaboration with a school board and elementary school
from Montreal, Canada. Ethics approval was obtained from all institu-
tions involved.

Participants

A total of 14 elementary school students aged 9 to 12 years from a LD
special education class participated in this study, along with their
teacher. All students from this class took part in this project. Partici-
pants from this study attended an elementary school in the disadvan-
taged neighborhood of Montreal-North, Montreal, Canada. This
elementary school is ranked highest on the deprivation index of the
province of Quebec, and approximately 55% of families attending this
school have incomes near or below the low-income threshold.** As
such, children with LDs in this school are especially at risk for drop-
out. All participants matched the following criteria: they were experi-
encing persistent difficulties in reading, writing, and mathematics and
presented a delay of 2 academic years or more in all of these areas.
They all had borderline intellectual functioning, as shown by exten-
sive evaluation of their cognitive abilities. Support measures put in
place by their school, such as differentiation, rehabilitation, remedial
education, and pedagogical adaptations, had not helped them progress

in their learning. Additionally, students in this class had to be previ-
ously assessed by a psychologist and/or a speech-language pathologist
in order to confirm the presence of a LD and exclude the possibility of
a speech pathology. For the purposes of this study, participants had to
be willing to participate in an 8-week mindfulness meditation program
and be available to answer questionnaires at pretest and at posttest.
Their teacher had to be available to fill out one questionnaire per
student at both assessment periods. As this project was conducted in
French, participants were required to speak and understand the lan-
guage. No attrition was experienced in this pilot; all students and their
teacher filled out pre- and postintervention questionnaires.

Mindfulness-Based Intervention

The intervention that was used in this study was adapted from previous
work from the first author.*> Specifically, this intervention was
inspired by Mindfulness-Based Cognitive Therapy protocols devel-
oped by a team at the Centre de consultation psychologique specialise
of the Université Catholique de Louvain (Center for Specialized Psy-
chological Consultation, Catholic University of Leuven, Belgium).**
The intervention manual was reviewed and approved by 3 clinical
psychology faculty with knowledge of mindfulness. A trained
therapist, who was assisted by the school social worker, led the inter-
vention. The therapist, first author of this article, was a graduate
trainee in psychology with MBSR-Teens training and previous mind-
fulness groups experience in pediatric oncology. The mindfulness-
based intervention lasted 8 weeks. Sessions were audiotaped and
reviewed for the validity of the intervention by a clinical psychologist
with expertise in mindfulness and cognitive-behavioral therapy. The
therapist and the school social worker received 1 hour of group clinical
supervision before and following each intervention session to ensure
implementation validity. The external reviewer confirmed that all cur-
riculum objectives were met for the 8 mindfulness sessions. Thus,
teaching was deemed adequate to adhere to a standard that could assure
implementation validity.

The mindfulness group met once a week for 60 minutes. The
duration of each session was adapted to (1) fit one daily classroom
period, hence facilitating the implantation of this project, and
(2) offer a developmentally appropriate intervention specifically
targeted to match elementary school students’ shorter attention
span. Weekly sessions included introduction to mindful eating,
body scan, and breathing meditations, along with the observation
of thoughts, physical sensations, and emotions. Guided meditations
were recorded and a copy was given to the teacher for in-class
practice. Homework was assigned every week, and in-class prac-
tice was required at least once a week. In-class practice was care-
fully tracked through a weekly log filled out by the teacher. As
requested, homework was completed every week during class time
and one 30-minutes in-class practice took place between sessions.
The intervention did not include a silent retreat. For a detailed
description of weekly sessions, see Table 1.

Measures

For the purposes of this pilot study, a validated French version of each
scale was selected. In order to ensure that participants were success-
fully able to complete self-report measures, items from all scales were
read out loud in class, and members from the research team remained
available to answer questions regarding item meaning throughout the
assessment periods.
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Table I. Mindfulness-Based Intervention Session Content.

Session Content

I Overview of class rules and participant presentations
Expectations and intentions in regard to the intervention
Introduction to mindful eating

2 Body scan meditation
Introduction to components of emotions (thoughts, physical

sensations, behavior) and stress

3 Breathing meditation
Introduction to sitting meditation
Mindful movements through yoga-like poses

4 Breathing meditation
Introduction to concepts of acceptance of emotions
5 Mindful check-in exercises
Mindfulness through the senses
6 Breathing meditation with a special focus on thoughts and
judgements
Group discussion on thoughts and judgements
7 Walking meditation
Group discussion on self-care and acceptance
8 Short sitting meditation

Group discussion on intentions set at first session

Feedback regarding intervention

Distribution of a pebble stone as a reminder of the
experience

Internalized and Externalized Symptoms. The Behavior Assessment
System for Children, Second Edition (BASC-II), was used to evaluate
symptoms in LD students.*> The Teacher Report Form and the Self-
Report Form, which contain 139 items each, were used for this project.
Children and teachers are asked to rate their agreement on a 4-point
Likert-type scale (1 = never to 4 = always). This measure generally
presents good interrater agreement (r = .53-.74) and test-retest relia-
bility (» = .7-.8), along with a high internal consistency (o = .8-.9) and
clinical validity.** Construct validity for the Teacher Report Form is
also good (a0 = .7-.8) when the BASC-II is compared to similar beha-
vioral assessment scales such as the Child Behavior Check List*® and
the Conners Scale Revised.*” In this study, the following subscales were
used for both self-report and teacher-report forms: anxiety (eg, “I get
nervous when things do not go the right way for me”), depression (eg,
“Tused to be happier”), hyperactivity (eg, I have trouble standing still
in lines”), attention problems (eg, “Has a short attention span’’). The
aggression (eg, “Defies teacher”) and conduct problems (eg, “Breaks
the rules™) subscales were used for the teacher form only. Internal
consistency was good for self-reported (o« = .81) and teacher-reported
(o = .89) scales in this study. Test-retest reliability was adequate to
good for the subscales (r = .51-.88) in this sample. However, it was
poor for teacher scores on the anxiety scale (» = .27) and self-report and
teacher scores on the hyperactivity scale (r = .28).

Mindfulness. The Children and Adolescent Mindfulness Measure*®
was used to assess mindfulness in children. It contains 10 items asses-
sing the extent to which children become more mindful as they are
exposed to the intervention. Children are asked to rate their agreement
on a 5-point Likert-type scale (0 = never true to 5 = always true) to
items such as “I get upset with myself for having feelings that don’t
make sense” and “I tell myself that I shouldn’t feel the way I’'m
feeling.” Internal consistency was good in this sample (o = .79).
Test-retest reliability was not significant in this sample (r = .47).

Results
Data Analysis

Descriptive statistics were used for demographic data. Pri-
mary hypotheses were tested with repeated-measures
ANOVA allowing comparisons of pretest-posttest data. Pre-
liminary analysis of our data showed positive skewness for
all variables. Thus, all scores were transformed using a nat-
ural logarithm formula. In light of our quasi-experimental
design and in order to assess for the robustness of our find-
ings, post hoc sensitivity analyses were completed with non-
parametric Friedman tests.*” Effect sizes of the intervention
on the outcome measures were also computed. Adjusted P
values were considered according to the P = .05 threshold.
Effect sizes were computed using partial 1> and were inter-
preted according to Cohen’s® proposed guidelines for social
sciences, where values approaching .01 were considered a
small effect, values approaching .06 were considered a mod-
erate effect, and values approaching .14 were considered a
large effect.

Statistical Power

Statistical power analyses have been conducted using G*Power
software.’' The following parameters were used in our analy-
ses: effect size F (converted n” value), o error probability (.05),
total sample size (14 participants), number of groups (1), num-
ber of measurements (2), correlation among measures for each
variable (values can be found in Table 2), nonsphericity cor-
rection € (obtained from Mauchly’s sphericity test in SPSS = 1
for each variable). Power associated with each analysis can be
found in Table 2.

Descriptive Analyses

Eight girls and six boys took part in this study. Mean age of
the group was 10.7 years (SD = 1.1). Baseline subscale
scores above clinical cutoff in self-reported data indicate
the following: depression (no participant), anxiety (1 parti-
cipant), attention problems (1 participant), and hyperactivity
(1 participant). Baseline subscale scores above clinical cut-
off in teacher-reported data indicate the following: depres-
sion (1 participant), anxiety (no participant), attention
problems (2 participants), hyperactivity (2 participants),
aggression (3 participants), and conduct problems (3

participants).

Age was negatively correlated with self-reported depression
(r = —.57, P < .01), teacher-reported inattention (r = —.52,
P < .01), and teacher-reported conduct problems (r = —.40,

P <.05). Thus, younger participants were more likely to report
depressive symptoms, and their teacher was more likely to
report inattention and conduct problems. Male gender was
positively correlated with self-reported hyperactivity (r =
.38, P <.05). Thus, boys were more likely to report hyperac-
tivity symptoms in this sample.
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Table 2. Means, Standard Deviations, and Results of Repeated-Measures ANOVA for CAMM and BASC-II.

Overall Model
Dependent Variable Pretest, M (SD) Posttest, M (SD) F P Partial 12 r'2 Power
CAMM 25.70 (8.40) 27.80 (6.80) 1.19 29 .08 46 49
Self-Report
Anxiety 13.80 (7.00) 11.00 (6.60) 6.80 .02% .34 87+ 1.00
Depression 7.35 (4.40) 5.78 (5.30) 6.73 .02% .34 78% 1.00
Hyperactivity 7.21 (4.10) 6.64 (4.30) 0.15 71 .0l 25 .09
Attention problems 8.70 (4.00) 8.00 (4.20) 1.39 26 .10 80** 95
Teacher-Report
Anxiety 1.42 (1.40) 1.07 (1.60) 1.13 31 .08 27 .38
Depression 3.07 (3.80) 1.21 (1.80) 4.24 .06 .25 .58* .99
Hyperactivity 7.28 (6.80) 4.35 (3.00) 3.34 .09 21 Sl 95
Attention problems 12.00 (5.70) 8.71 (4.10) 6.03 .03* .32 Wik 1.00
Aggression 6.07 (6.50) 2.35 (1.90) 8.35 Ol* .39 .64* 1.00
Conduct problems 4.28 (4.50) 1.57 (1.50) 21.10 .00** .62 .88** 1.00

Abbreviations: ANOVA, analysis of variance; CAMM, Child and Adolescent Mindfulness Measure; BASC-Il, Behavior Assessment System for Children, Second

Edition; M, mean; SD, standard deviation.
*P < .05. #P < .01,

Main Within-Group Analyses

Students’ Self-Report Form. Repeated-measures analyses of
variance were conducted to explore the impact of our mind-
fulness intervention on internalized symptoms in our partici-
pants (see Table 2 for details). Testing from the self-report
questionnaire revealed significant differences in levels of
anxiety (Wilks’s A = .65, F[1, 13] = 6.80, P = .02, partial
N> = .34). Post hoc comparisons using a Bonferroni correc-
tion indicated that the mean anxiety score at pretest was sig-
nificantly higher from the mean anxiety score at posttest.
Testing also revealed significant differences in levels of
depression (Wilks’s A = .66, F[1, 13] = 6.73, P = .02, partial
n? = .34). Post hoc comparisons using a Bonferroni correc-
tion indicated that the mean depression score at pretest was
significantly higher from the mean depression score at
posttest.

Teacher’s Report Form. Repeated-measures analyses of variance
were conducted to explore the impact of our mindfulness inter-
vention on internalized and externalized symptoms in our par-
ticipants. Testing from the teacher report questionnaire
revealed significant differences in externalized symptoms.
Specifically, significant differences were found for levels of
aggression (Wilks’s A = .60, F[1, 13] = 8.35, P = .01, partial
n? = .39). Post hoc comparisons using a Bonferroni correc-
tion indicated that the mean aggression score at pretest was
significantly higher from the mean aggression score at postt-
est. Significant differences were also found for conduct
problems (Wilks’s A = .38, F[1, 13] = 21.13, P = .001,
partial n? = .61). Post hoc comparisons using a Bonferroni
correction indicated that the mean conduct problems score
at pretest was significantly higher from the mean conduct
problems score at posttest. Finally, significant differences
were found in levels of inattention (Wilks’s A = .68,

F[1, 13] = 6.03, P = .02, partial n> = .31). Post hoc
comparisons using a Bonferroni correction indicated that the
mean inattention score at pretest was significantly higher
from the mean inattention score at posttest.

Sensitivity Analyses

Sensitivity analyses can be done to increase confidence in the
findings of a study.*’ In this study, sensitivity analyses were
conducted to account for the impact of potential outliers and
violation of distributional assumptions through logarithmic
transformation of the data. Post hoc sensitivity analyses were
completed using the Friedman test. Given the positive skew-
ness observed in our data, nonparametric analyses were chosen
to complete sensitivity analyses in order to consider the normal
distribution assumption violation. Results from our analyses
showed that results cited above remained robust after testing
the data with nonparametric analyses, with the exception of
student depression scores. The results of the Friedman test
indicated that there was no significant difference in students’
depression scores pre- to postintervention (x*[1, n = 14] =
692, P = .405).

We analyzed the sensitivity of different items in significant
subscales to investigate where the intervention had the greatest
effect. In the anxiety scale, students reported pre-to-post
changes for the following items, meaning that these were the
most impacted by the MBI intervention: “I get nervous when
things do not go the right way for me” (29% of students); “I am
afraid I might do something bad” (29% of students); “I am
bothered by not getting enough sleep” (21% of students);
“I worry about what is going to happen” (21% of students);
“I get so nervous I can’t breathe” (21% of students).

In the attention problems scale, the following items were
the most affected by the MBI intervention: “Has a short
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attention span” (43% of students); “Is easily distracted”
(29% of students); “Is easily distracted from class work”
(29% of students).

In the aggression subscale, the following items were the
most affected by the MBI intervention: “Defies teacher”
(29% of students); “Teases others” (29% of students); “Argues
when denied own way” (21% of students); “Annoys others on
purpose” (21% of students).

In the conduct problems scale, the following items were the
most affected by the MBI intervention: “Breaks the rules”
(29% of students); “Sneaks around” (29% of students); “Lies”
(14% of students); “Gets into trouble” (14% of students).

Additionally, item analysis was conducted on mindful-
ness scores. Although these were not significantly different
pre-to-post treatment at the scale level, item analysis for the
Child and Adolescent Mindfulness Measure indicated that
the most sensitive items to the intervention were those
linked to nonjudgment of feelings (eg, “I get upset with
myself for having feelings that don’t make sense”; ““I tell
myself that I shouldn’t feel the way I'm feeling”), which
indicates that mindfulness could possibly explain, at least
partially, improvements in our participants.

Discussion

This article presents results from a MBI pilot study for elemen-
tary school children with LDs in a special education class. In
accordance with our initial hypothesis, our results indicate that
the MBI had a significant impact on symptoms that often co-
occur in children with severe LDs. Based on self-reports, sig-
nificant differences were found for anxiety and depression,
although sensitivity analyses indicated that results for depres-
sion were not robust. Teacher’s report revealed significant dif-
ferences in aggression, conduct problems, and attention
problems. Globally, sensitivity analyses, which were more
stringent than our primary analyses, showed that our results
were robust, which strengthens conclusions that can be drawn
from this data.*® Thus, these innovative and preliminary results
indicate that MBIs shows a promising impact on comorbidities
often associated with LDs.

Our results can be analyzed in light of the existing literature
exploring the relation between mindfulness and emotional reg-
ulation.'? From a theoretical viewpoint, our intervention was
useful in decreasing internalized symptoms in our participants,
affecting anxious symptoms. As stated in the introduction of
this article, children with LDs often present with demoraliza-
tion.>® Those placed in a special education class are openly
identified as performing to a lesser than satisfactory level than
their counterparts in regular classrooms. In our participants,
demoralization was frequently observed and reported by their
teacher. This demoralization largely affected how students per-
ceived and defined themselves, which they often verbalized
(eg, “I am no good”, “I suck in school”) and which can be
observed in items that were most sensitive to change in the
anxiety subscale of the BASC-II (eg, “I am afraid I might do
something bad”). The recurrence of these verbalizations were

indicative of rumination, depressive, and anxious thoughts in
our participants pre-intervention, which stand out in baseline
scores of the depression and anxiety scales. With final exam-
inations approaching, many students reported feeling anxious
and scared at the idea of failing and having to repeat their
school year or not being able to go to high school.

Furthermore, anxiety and depression have been associated
with restlessness and inattention in youth, which can easily
be confounded with ADHD.>? Symptoms of inattention
and hyperactivity were noted in many participants pre-
intervention (especially from the teacher’s perspective) and
throughout meditation sessions, despite only 3 participants
having a formal diagnosis of ADHD. Thus, it is possible that
inattention that was observed in our participants at baseline
was associated to intrusive thoughts and ruminations regard-
ing school performance. This also speaks to the implications
of low-level baseline psychopathology in this sample. Previ-
ous mindfulness research in teenagers with LDs has high-
lighted the fact that these students tend to underestimate the
severity of their difficulties when compared to their counter-
parts without LDs.>* Thus, it is possible that the baseline
subscale scores above clinical cutoff in self-reported data did
not accurately capture the severity of comorbid symptoms in
participants from this study. In turn, this could have had an
impact on our ability to detect treatment effects or to estimate
the correct amplitude of these effects in participants’ pre-to-
post intervention.

Accordingly, from an emotional regulation standpoint and a
theoretical viewpoint, at postintervention, the MBI could have
decreased rumination in our participants through mechanisms
of disengagement.'? Similar effects of mindfulness on rumina-
tion have been reported in previous work with adults.'> Anxiety
could have been decreased through exposure and desensitiza-
tion to unpleasant emotions. In turn, improvements in anxious
and depressive symptomatology may have caused a significant
decrease in inattention in our participants at postintervention.
This can be observed in items that were most sensitive to
change in the inattention subscale of the BASC-II (eg, “Is
easily distracted’”). However, given the results from sensitivity
analyses with regard to depression scores, caution is warranted
in concluding on the effectiveness of MBI for depressive symp-
toms in children with LDs.

Behavioral problems such as inattention, aggression, and
conduct problems were also decreased at postintervention
based on teacher’s report. These results could be explained
by an increased ability in our participants to disengage from
automatic emotional and behavioral responses, decreasing
impulsivity, conflicts with peers, and rule breaking behaviors
(eg, from sensitivity analyses: “Argues when denied own
way,” “Gets into trouble”). These results are similar to what
was previously reported in teenagers with LDs.*? Participation
from the entire classroom in this project could also serve to
explain decreases in behavioral problems, as students may have
exhibited less anger because others were less likely to provoke
them because of their participation in the MBI. Mindful check-
in exercises, which were repeatedly used in between sessions
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by the teacher, were reported by our participants as being the
most useful technique they had learned to handle annoyances in
school and at home in an adaptive manner.

Globally, in accordance with our initial hypothesis, signifi-
cant decreases in both internalized and externalized symptoms
seem to have provided students with a renewed openness and
availability to learning. Positive affect in students with LDs has
been shown to influence positive class climate, namely,
through increases in cooperative behaviors and improved con-
flict resolution skills.>® Furthermore, results suggest that MBIs
could help in creating a more stimulating and positive learning
environment for students in special education classes, as was
shown in previous work with elementary and high school stu-
dents.'®** Given the high risk of dropout in children with
severe LDs living in a disadvantaged neighborhood, further
research on the links between availability to learning and mind-
fulness is thus strongly recommended.

Strengths

This pilot study counts notable strengths. First, participants
recruited for this project formed a homogeneous group in terms
of psychological diagnosis, providing data that is specific to
elementary school students with severe LD. Second, no attri-
tion was experienced in this pilot, strengthening our results.
Third, effect sizes for statistically significant variables were
considered large according to social sciences standards and the
field of research. Fourth, sensitivity analyses strengthened con-
clusions that can be drawn from this study. Fifth, as the body of
research on mindfulness in youth is growing, it appears crucial
to evaluate the level of mindfulness in research participants,
which was done in this project. Sensitivity analyses of mind-
fulness scores revealed that mindfulness could possibly explain
improvements in our participants. Finally, this project is one of
very few evaluating the impact of a MBI for elementary school
students with LDs, thus bridging the gap between studies in
regular classrooms settings and research for special education
children. Our results indicate that MBIs is an interesting avenue
to alleviate comorbid psychosocial symptoms of LD in elemen-
tary school students.

Limitations

One major limitation of this study is the 1-group pretest-
posttest design that was privileged to a 2-group design. Without
a control group, observed changes in our participants’ scores
pre-to-post intervention might not be attributed to the mind-
fulness intervention alone. The small sample and the 2 assess-
ment time points represent another important limitation of this
study, as it greatly affected our statistical power. However,
sensitivity analyses indicated that statistical results from this
pilot were generally robust. Additionally, effect sizes found in
this pilot study were large, which adds to the validity of our
findings. Poor test-retest reliability for the anxiety and hyper-
activity subscales on the BASC-II also affected our statistical
power and consequently the probability of detecting a

significant pre-to-post effect for these variables. This increased
the risk of making type II errors.

Threats to internal validity are time-related factors such as
testing effects and regression to the mean. As such, it is possi-
ble that teacher report forms were somewhat biased and over-
stated the change taking place pre-to-post intervention in
students, as the teacher was potentially hoping for positive
changes postintervention. Another threat to internal validity
would be maturation, although variables that were tested in this
pilot are not susceptible to be influenced by maturation. Addi-
tionally, to the knowledge of the authors, history was not a
threat to internal validity in this pilot, as no event affecting the
whole group of participants occurred during the mindfulness
intervention. Another limitation is the lack of follow-up data
that would have enabled us to assess the long-term impact of
the intervention. Measures used in this pilot study were either
self- or teacher-report. Another limitation of this study is the
lack of a measure to assess emotional regulation. Without
directly measuring emotional regulation, we can only speculate
on the mechanisms of change in students with LDs.

Suggestions for Further Research

Given the promising results of this study, which suggest the use-
fulness of MBIs for students with severe LDs, the use of rando-
mized controlled trials is strongly recommended in future studies
in order to replicate these results and to conclude on their robust-
ness. Multiple baseline single case designs, a methodologically
sound, experimental alternative to studies with larger sample sizes,
could help in measuring the amplitude of change for each partici-
pant by means of regularly scheduled assessments throughout the
intervention.>* With larger samples, further sensitivity analyses
could be performed (eg, analyses on different cutoffs or defini-
tions, noncompliance to treatment, or protocol violations).*’
Furthermore, although teachers are the primary source of infor-
mation regarding learning needs, it is important to acknowledge
caregivers as a possible source of behavior change. Including
caregiver reports may help account for some teacher bias and
should be included in future projects of this sort. Parent reports
would also help in providing a more complete assessment of par-
ticipants’ mental health and change pre-to-post intervention. Since
participants from this study were children with LDs in a special
education class, future research should evaluate the impact of
MBIs on children with LDs that are integrated in regular class-
rooms. Finally, future research should use mediation models to test
mechanisms linking emotional regulation, MBIs, and behavior.

Conclusion

MBIs represent a promising and feasible avenue for interven-
tion to help alleviate co-occurring symptoms in elementary
students with LDs. Data from this pilot suggests that MBIs can
decrease mental health symptoms. Through exposure and dis-
engagement of unpleasant emotions, MBIs can potentially
increase tolerance to anxious and depressive symptoms related
to LDs and poor school performance. Further randomized
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controlled trials or multiple baseline experimental trials with a
long-term follow-up are warranted to establish more robustly
the effect of MBIs for LD children.
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