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Abstract

We report the results of a short programme of mindfulness training administered to adolescent
boys in a classroom setting. Intervention and control groups (N=155) were compared on
measures of mindfulness, resilience and psychological well-being. Although the overall
differences between the two groups failed to reach significance, we found that within the
mindfulness group, there was a significant positive association between the amount of individual
practice outside the classroom and improvement in psychological well-being and mindfulness.
We also found that improvement in well-being was related to personality variables
(agreeableness and emotional stability). Most students reported enjoying and benefiting from
the mindfulness training, and 74% said they would like to continue with it in the future. The
results of this preliminary study are encouraging. Further work is needed to refine the training
programme and undertake a definitive randomised controlled trial, using both subjective and
objective outcome measures, with long term follow-up.
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Introduction
In recent years there has been a growing acceptance that schools should not only provide
children with a formal education but should also consider the well-being of the child as a whole.
For the most part, this new approach has focused on identifying and managing mental health
problems, bullying, and antisocial behaviour within the school context, and there have been
many encouraging findings (e.g. Weissberg & Kumpfer, 2003; Vreeman & Carroll, 2007).
However, if our interest is in the well-being of all children, we need to go beyond the alleviation
of symptoms or problem behaviours, and consider approaches which can benefit all children.
The alarmingly low rates of well-being, both objective (eg health, educational attainment) and
subjective (eg life satisfaction) among children in economically advantaged centres such as the
UK and the US (UNICEF, 2007) makes this issue not only timely, but urgent.
In this paper we focus on subjective aspects of well-being. We define well-being as the
combination of feeling good and functioning well (Huppert, 2009; Keyes, 2002). Feeling good
includes positive emotions such as happiness, contentment, interest and affection. Functioning
well includes a sense of autonomy or self-determination (i.e. the ability to make choices),
competence and self-efficacy (i.e. capability in undertaking daily activities), resilience in the face
of challenge or adversity which involves the awareness and management of thoughts and
feelings, and positive relationships, which encompasses empathy and kindness (eg Ryan and
Deci, 2001; Ryff and Singer, 1998).
So how can we increase the well-being of children in the school context? There are
many possible approaches, some focussing on increasing confidence and self-esteem, some on
increasing resilience, and others on improving social and emotional skills. For example,
programmes on social and emotional learning have become widespread throughout North
America and are mandatory in state schools in the UK and Australia. Most approaches, such as
all those based on cognitive behaviour therapy (CBT), were originally developed for the
treatment or prevention of disorder, but can be applied as a universal intervention to enhance
the well-being of all children, rather than being targeted at problem groups. Nevertheless,
where the effectiveness of such interventions has been evaluated, the outcome measures are
usually negative (e.g. the reduction of depressive symptoms or bullying) rather than positive (the
enhancement of positive feelings and positive functioning). A case in point is the highly
regarded, well evaluated Penn Resiliency Program (Gillham et al., 2007). The 12-lesson
programme has been found to substantially reduce the incidence of depression and problem
behaviours among adolescents, but to date, effects on the enhancement of well-being have not
been published.
A promising approach to enhancing the well-being of children in school, which may have
benefits for many aspects of well-being, is to provide training in mindfulness. As described in the
Mental Health Foundation Report 2010: “Mindfulness is a way of paying attention. It means
consciously bringing awareness to our experience, in the present moment, without making
judgements about it.” Usually we pay little attention to our experience; rather we are swept away
by thoughts and feelings, external events, interactions with others, or memories about the past
and hopes and fears about the future. Most of the time we are on automatic pilot, caught up in
our experience and reacting automatically, especially when we are under pressure. In contrast,
staying consciously aware of what is happening allows us to see and experience things „as they
really are‟ and have choice over how we respond. With mindfulness, we deliberately observe
and accept what is happening right now, in our bodies, minds, and the world around us, with an
attitude of gentle curiosity.
In experiential terms, mindfulness has a calming and centring effect. By focussing on an
object such as the breath, the busy, buzzing, sometimes scattered mind, becomes clearer. In
this state, sensations, thoughts and feelings enter consciousness awareness but their obsessive

or “hooked” quality is reduced when they are observed with interest and curiosity, and then let
go. Reduced anxiety and a sense of calm arise from not judging what goes on in the mind or in
the external world, but simply accepting the experience as it is.
In light of our understanding of the principles and experience of mindfulness practice, we
can hypothesise that mindfulness training has the potential to enhance well being in a number
of ways. With respect to positive feelings, the central practice of being in the present provides
an opportunity to increase such feelings through savouring on-going experiences. The practices
of calming the mind and observing experiences with curiosity may be directly linked to feelings
of contentment and interest.
With respect to positive functioning the mindfulness practice of learning to respond rather
than to react could enhance the sense of autonomy or self-determination, through the increased
ability to make choices. Increased choice can lead to a greater sense of self-efficacy, while
competence could be increased through the training of attention regulation. Training in the
conscious control of attentional resources (maintaining, selecting, shifting) is likely to have
beneficial effects on learning, problem-solving, decision making and other cognitive processes.
The awareness and acceptance of our thoughts and feelings including painful ones may have
direct benefits for emotion regulation, which is a key part of resilience.
Benefits of mindfulness for interpersonal relationships may derive from sever aspects of
the practice. Responding rather than reacting may reduce negative interpersonal behaviours
such as anger or aggression. Increased awareness of the behaviour and feelings of others may
lead to greater appreciation of positive behaviours such as affection, generosity, or humour, and
an increased understanding of the other‟s difficulties, such as sadness, anger or confusion.
Further, it is often said that being kinder and more accepting of oneself leads to great kindness,
acceptance and empathy towards others. (Eg Baer, 2003; Mental Health Foundation, 2010)
Mindfulness practices are congruent with much of the theory and practice in positive
psychology. Positive psychology is a broad umbrella which is fundamentally concerned with the
scientific understanding and promotion of what makes life go well (Seligman, 2002). A large
body of research within positive psychology has focussed on evidence for the benefits of
positive emotions and how to increase them (Fredrickson 2001, Lyubomirsky et al 2005).
Another strand of research and practice within positive psychology concerns resilience, and
encompasses the widely used Penn Resiliency Program (Gillham et al, 2007; Reivich, 2003).
Positive psychology is also concerned with interpersonal aspects of well-being and interventions
have been developed which promote kindness, gratitude and forgiveness (eg Emmons and
McCullough, 2002; McCullough and vanOyen Witvliet, 2005). While interventions in positive
psychology are often quite focussed on a particular outcome, a mindfulness approach can
influence a range of these outcomes. In a recent review of positive psychology interventions,
Sin and Lyubomirsky (2009) included a large number of studies which used mindfulness
training.
Studies of mindfulness-based interventions in adults, including a number of good quality
randomised controlled trials, confirm the benefits of such training across a wide range of
outcomes. Evidence for the benefits of mindfulness training in adults has been summarised in
several major reviews and meta-analyses (Baer, 2003; Grossman, Niemann, Schmidt, &
Walach, 2004; Irving, Dobkin, & Park, 2009; Mental Health Foundation, 2010; Salmon et al.,
2004). Mindfulness interventions are usually administered to adults in the form of MindfulnessBased Stress Reduction (MBSR; Kabat-Zinn, Lipworth, & Burney, 1985) or Mindfulness-Based
Cognitive Therapy (MBCT; Segal, Williams, & Teasdale, 2002) both of which typically involve an
8-week programme with group sessions of around 2 hours per week and individual daily home
practice of around 40 minutes per day, usually guided by listening to a CD.

The specific benefits of mindfulness for cognitive function include improvements in focused
and selected attention (e.g. Jha, Krompinger, & Baime, 2007; Tang et al., 2007),. Benefits for
mental health including the reduction of symptoms of distress have been domenstrated in both
clinical and non-clinical populations (e.g. Jha et al., 2007; Ma & Teasdale, 2004; Speca,
Carlson, Goodey & Angen, 2000; Williams, Kolar, Reger, & Pearson, 2001). There is also
evidence of the enhancement of well-being including positive mood (Nyklíček & Kuijpers, 2008;
Shapiro, Oman & Thoresen, 2008), self-esteem and optimism (Bowen et al., 2006) and selfcompassion and empathy (Shapiro, Schwartz, & Bonner, 1998; Shapiro, Astin, Bishop &
Cordova, 2005; Shapiro, Brown, & Biegel, 2007). Mindfulness-based interventions have also
shown substantial benefits for physical health, including the management of chronic pain (e.g.
Grossman, Tiefenthaler-Gilmer, Raysz, & Kesper, 2007; Morone, Greco, & Weiner, 2008),
improved neuroendocrine and immune functioning (Davidson et al., 2003; Tang et al., 2007)
and improvements in health-related behaviours such as reductions in binge eating (Kristeller &
Hallett, 1999) and substance misuse (Bowen et al., 2006).
Far less research has been undertaken with children or adolescents, but in light of the
cognitive, emotional and social benefits of mindfulness meditation in adults, its application within
the school context is becoming more widespread (see for example the report by the Garrison
Institute, 2005). However in the published literature to date there has been little systematic
evaluation of the effects of mindfulness training in children. A recent review by Burke (2009)
summarises the limited evidence published to date regarding children and adolescents. We
focus here on the latter group, in whom mood is known to be volatile, and where there is
evidence of low levels of satisfaction with school compared to younger children (nef, 2004).
Almost all the published research with adolescents has targeted those with problems,
including learning difficulties (Beauchemin, Hutchins & Patterson, 2008), conduct disorder
(Singh et al., 2007) and externalising disorders such as attention deficit and autistic spectrum
disorders (Bogels, Hoogstad, van Dun, De Shutter & Restifo, 2008; Zylowska et al., 2007).
These studies report a range of benefits in attention and emotion regulation and improvement in
social skills, but the samples are very small (ranging from 3 to 34), there are no control groups
and the results are mostly non-quantitative. One study which provided mindfulness training to
children without specific problems involved a 5-week modified MBSR intervention with children
aged 11 to 13 (Wall, 2005). Participants reported feeling calmer after the sessions, but the
evidence was anecdotal and the mindfulness training was combined with Tai Chi, so it is not
possible to know to what extent the improvement was the result of the mindfulness training.
While anecdotal or qualitative information is a valuable starting point, a convincing
demonstration of the benefits of such training require (a) that the group which practised
mindfulness shows greater benefits than a comparison group which did not undertake the
mindfulness training, and (b) that the effects of the training be measured in a quantifiable
manner.
The present study aimed to advance our understanding of the effects of mindfulness
training in adolescents by administering a modified MBSR course in a school context,
measuring relevant variables pre- and post-intervention, and comparing changes on these
variables in classes which had received the mindfulness training with classes which had not.
Sample size was relatively large (total recruited n=173) and both qualitative and quantitative
measures were used. The outcome measures we chose to examine were mindfulness,
resilience and psychological well-being. These were measured using standard scales
developed for adults, since we could find no appropriately validated measures for adolescents.
Additional outcome measures included the extent of individual practice outside of lesson time
and the pupils‟ evaluations of the training programme and its effects on them.
It is widely acknowledged that for any intervention we should not assume that “one size fits
all”. We were therefore interested to know whether characteristics of individual students might

be related to the effectiveness of mindfulness training. Because well-being is one of our
principal outcome measures, and there is known to be a strong association between well-being
and personality (De Neve & Cooper, 1998; Diener & Lucas, 1999; Steel et al, 2008) we decided
to include a baseline measure of personality using the Five-factor model (McCrae & Costa,
1987). The question we addressed was whether type of personality influenced an adolescent‟s
receptiveness to, or the effects of, mindfulness training.
Methods
Participants and study design
Fourteen- and fifteen-year-old students from two independent (fee-paying) boys‟ schools
participated in this study. These two schools were selected because religious education
teachers in each school, who were longstanding mindfulness practitioners, were keen to train
pupils in this practice and participate in a research study. A total of 173 students were recruited
from eleven religious education classes. The preponderance of the sample were white British,
with ethnic minoritie saccounting for about 5% of the sample (mainly ethnic Chinese from Hong
Kong). Six of the classes were normally taught by one of the above teachers and were allocated
to the mindfulness intervention. Five classes, which were normally taught by other teachers,
acted as controls. The parents of students in both the mindfulness and control groups were
informed about the study. The parents of one student refused consent, and a parent of another
student expressed some reservations, so these two pupils were not included in the study.
The mindfulness training was based on the program developed by Kabat-Zinn and
colleagues at the University of Massachusetts Medical School (Kabat-Zinn, 2003). It comprised
four 40 minute classes, one per week, which presented the principles and practice of
mindfulness meditation. The mindfulness classes covered the concepts of awareness and
acceptance, and the mindfulness practices included bodily awareness of contact points,
mindfulness of breathing and finding an anchor point, awareness of sounds, understanding the
transient nature of thoughts, and walking meditation. The mindfulness practices were built up
progressively, with a new element being introduced each week. In some classes, a video clip
was shown to highlight the practical value of mindful awareness (e.g. “The Last Samurai”,
“Losing It”). Students in the mindfulness condition were also provided with a specially designed
CD, containing three 8-minute audio files of mindfulness exercises to be used outside the
classroom. These audio files reflected the progressive aspects of training which the students
were receiving in class. Students were encouraged to undertake daily practice by listening to
the appropriate audio files. During the 4-week training period, students in the control classes
attended their normal religious studies lessons.
All participants completed a short series of online questionnaires before and after the 4-week
intervention period. This took place in a computer room either one week before the first training
sessions or at the start of the first session (baseline), and one week after the conclusion of the
sessions (follow-up), and took around 15 minutes.
Measures
The questionnaires were selected in order to measure the effect of mindfulness training on
changes in mindful awareness, resilience, and well-being. Short questionnaires were chosen to
maximise the likelihood of completion.
To measure mindfulness, the Cognitive and Affective Mindfulness Scale - Revised
(CAMS-R; Feldman, Hayes, Kumar, Greeson & Laurenceau, 2006) was used. This scale was
chosen as it is designed to cover the four domains commonly identified as being key to
mindfulness: the ability to regulate attention; an orientation to the present or immediate
experience, awareness of experience, and an attitude of acceptance towards experience. The
scale consists of 12 items answered on a 4-point Likert scale ranging from 1 (rarely / not at all)
to 4 (almost always). Sample items include “I am easily distracted” and “I am able to focus on

the present moment”. The scale was found to be reliable in the current study (Cronbach‟s alpha
at time 1 = 0.612 and at time 2 = 0.646), and has been shown to have good reliability and
validity with a large (N=548) student sample (Feldman et al., 2006).
To measure resilience, the Ego-Resiliency Scale (ERS; Block & Kremen, 1996) was
used. The scale is commonly employed as a measure of psychological resilience, defined as
the capacity to modify responses to changing situational demands, especially frustrating or
stressful encounters (Tugade & Fredrickson, 2004). The scale consists of 14 items answered on
a 4-point Likert scale, ranging from 1 (does not apply at all) to 4 (applies very strongly). Sample
items include “I enjoy dealing with new and unusual situations” and “I get over my anger at
someone reasonably quickly”. The scale was found to have good reliability in the current study
(Cronbach‟s alpha at time 1 = 0.656 and at time 2 = 0.743), and has been shown to have good
reliability and validity with a moderately sized (N=104) student sample (Block & Kremen, 1996).
To measure well-being, the Warwick-Edinburgh Mental Well-being scale (WEMWBS;
Tennant et al., 2007) was used. The scale is designed to capture a broad conception of wellbeing including affective-emotional aspects, cognitive-evaluative dimensions and psychological
functioning. The scale consists of 14 items answered on a 5-point Likert scale, ranging from 1
(none of the time) to 5 (all of the time). Sample items include “I‟ve been feeling optimistic about
the future” and “I‟ve been feeling close to other people”. The scale focuses entirely on the
positive aspects of mental health including positive emotions, satisfying interpersonal
relationships and positive functioning. The scale was found to be reliable in the current study
(Cronbach‟s alpha at time 1 = 0.745 and at time 2 = 0.830), and has been shown to have good
validity, internal consistency, and test-retest reliability with a large (N=354) sample of students
and a very large (N=2075) sample of the general population (Tennant et al., 2007).
To measure personality, the Big-Five personality dimensions were assessed (McCrae &
Costa, 1987). These measure extraversion, agreeableness, conscientiousness, emotional
stability, and openness to experience. The measure used was the Ten-Item Personality
Inventory (TIPI; Gosling, Rentfrow & Swann, 2003), which is designed to measure personality in
situations where the use of longer personality instruments is not practical. The scale consists of
10 items (two for each personality dimension) answered on a 7-point Likert scale ranging from 1
(disagree strongly) to 7 (agree strongly). Sample items include “I see myself as extraverted,
enthusiastic” and “I see myself as critical, quarrelsome”. The five sub-scales have been shown
to have moderate internal consistency (as a function of only having 2 items per sub-scale), and
good test-retest reliability and validity with a very large (N=1813) sample of university students
(Gosling et al., 2003; McCrae & Costa, 1987). Personality was measured at baseline only
because it is regarded as a stable trait. In the current study the internal consistencies
(Cronbach‟s alpha) were as follows; extraversion = 0.57, agreeableness = 0.11,
conscientiousness = 0.49, emotional stability = 0.56, and openness to experience = 0.26.
At follow-up, participants in the mindfulness condition were also asked a series of
questions about the number of times they had practised mindfulness outside of class, how much
they felt they had learned during the course, how much they enjoyed the course, how helpful
they found it, whether the training course was the right length, and whether they thought they
would continue to practice mindfulness.
Data analysis
Statistical analysis was conducted on participants who did not have missing data on the
questionnaires. 155 participants had complete data at baseline and 134 at follow-up (78 in the
mindfulness and 56 in the control condition). Missing data only occurred when a participant
provided data at Time 1 but not Time 2 or vice versa. Imputation is not an advisable method for
dealing with missing data in this circumstance, so we used listwise deletion. Baseline data were
analysed by analysis of variance (ANOVA). Analysis of change post-training ulitilised a

residualised difference measure rather than simple difference scores, as recommended by
Zumbo (1999) and Williams & Zimmerman (1983) who judged residualised differences to
provide a more reliable indicator of change1.
Results
Baseline Comparisons
To test whether there were any pre-existing differences on the outcome measures between the
control and mindfulness groups, a one-way independent groups ANOVA was run using the
Time 1 scores for mindfulness, resilience and well-being. No significant differences were found,
indicating that there were no pre-existing differences on the measures between the two groups
(CAMS-R: F(1,153) = 0.483, ns; ERS: F(1,153) = 0.606, ns; WEMWBS: F(1,153) = 0.612, ns).
Since there were no significant group differences, the baseline data for the 155 students were
combined to evaluate how 14/15 year-old boys score on these questionnaires which were
originally developed for adults (Table 1). It can be seen that this sample performed on average
at the middle or upper end on all these scales, and inspection of the frequency distributions (not
shown) indicates that for all measures, there was a relatively normal distribution of scores.
Pearson bivariate correlation coefficients were calculated for each pair of outcome measures at
baseline. Unsurprisingly, all the measures were found to be significantly related such that
greater mindfulness was associated with greater resilience (r=0.33; p< .01) and greater wellbeing (r=0.40, p< .01), and greater resilience was associated with greater well-being (r=0.55, p<
.01).
We also explored the relationship between personality and the psychological measures
at baseline. A series of standard multiple regression analyses was performed, incorporating all
five personality variables (extraversion, agreeableness, conscientiousness, emotional stability
and openness to experience) for each of the psychological measures (CAMS-R, ERS,
WEMWBS). The results are reported in Table 2.
In Multiple Regression, the weights indicate the slope of the regression line and the
direction (positive or negative) of the relationship; this is expressed as the change in the
standardised outcome measure associated with a one standard deviation change in the
predictor variable if all other predictor variables are held constant (Tabachnick & Fidell, 1996). In
addition, the squared semi-partial correlation (sr2) provides an indication of effect size; this is
expressed as the proportion of unique variance in the outcome measure explained by each
predictor variable (Tabachnick & Fidell, 1996).
For the mindfulness scale (CAMS-R), there was a significant overall effect of personality
(F (5,149) = 10.38, p <0.001) with conscientiousness ( = .244, p < .001) and emotional stability
( = .403, p < .001) contributing positively and significantly to the mindfulness score. For the
Ego Resiliency Scale there was a significant overall effect of personality (F (5,149) = 16.57, p <
.001), with extraversion ( = .232, p < .001), agreeableness (marginal, = .126, p < .10),
Simple difference scores are the difference in a participant‟s score between time 1 and time 2.
Residualised difference scores can be thought of as the amount an individual would have
changed if all participants had the same initial score. Residualised difference scores are
considered to be a more reliable indicator of change than simple difference scores in situations
where the ratio of time 1 and time 2 measure standard deviations are greater than the
correlation between the measures at times 1 and 2. This was found to be the case for all three
dependent measures and hence, residualised difference scores were used in each case.
1

conscientiousness ( = .195, p < .001), emotional stability ( = .169, p < .05) and openness to
experience ( = .383, p < .001) all contributing positively and significantly to resilience. For the
WEMWBS there was a significant overall effect of personality (F (5,149) = 21.72, p < .001), with
extraversion ( = .355, p < .001), conscientiousness ( = .141, p < .05), emotional stability ( =
.340, p < .001) and openness to experience ( = .182, p < .001) contributing positively and
significantly to well-being.
In light of the strong baseline association between personality and the outcome
measures, all subsequent analyses include personality variables.
Post-intervention changes
Initial analyses consisted of multiple regressions to assess the effect of condition (mindfulness
training or control) and personality on the standardised residual outcome measures
(mindfulness, resilience and well-being). R was not found to be significantly different from zero
for any of the analyses. Condition was found to contribute marginally significantly to change in
well-being ( = .15, p < .10), and openness to experience was found to contribute marginally
significantly to change in resilience, ( = .174, p < .10).
To follow up on the marginal effect of condition on well-being and to assess whether a
certain level of engagement with the mindfulness content was a pre-requisite for a change in the
outcome variables, a second regression model, including amount of practice as an explanatory
variable, was run. Because students in the control condition were not given any equivalent
material to practice, it was not appropriate to include them in this analysis. Thus, the analysis
was conducted only on data from students who were in the mindfulness condition, and the
model consisted of outcome variables predicted by amount of practice and personality
variables.
One third of the group (33%) practised at least three times a week, 34.8% practised more
than once but less than three times a week, and 32.7% practised once a week or less (of whom
7 respondents, 8.4%, reported no practice at all). Only two students reported practicing daily.
The practice variable ranged from 0 to 28 (number of days of practice over four weeks). The
practice variable was found to be highly skewed, with 79% of the sample obtaining a score of 14
or less (skewness = 0.68, standard error of skewness = 0.25). Practice was therefore
normalised using a square root transformation (skewness = 0.40, standard error of skewness =
0.25).
A series of standard multiple regressions was performed, once on each of the
psychological outcome measures (CAMS-R, ERS, WEMWBS), examining the effect of practice
on the residualised difference scores and adjusting for the five personality variables. The
results are reported in Table 3. It can be seen that the overall regression model was marginally
significant for the mindfulness measure (F (6,71) = 1.94, p < .10) and for the resilience measure
(F (6,71) = 2.01, p < .10), and statistically significant for the well-being measure (F (6,71) = 2.98,
p < .05). Practice was found to contribute significantly to the prediction of change in
mindfulness ( = .245, p < .05) and to the change in well-being ( = .23, p < .05) but not to the
change in resilience. The change in well-being was also associated with several of the baseline
personality measures; agreeableness ( = .32, p < .01), emotional stability ( = -0.24, p < .05),
and openness to experience (marginal, = 0.19, p < .10). There was a marginally significant
association between emotional stability and the prediction of change in resilience (( = -0.28, p
< .10).
The analyses discussed above were all completed using residualised difference scores
as described. To provide a visual representation of the effect of the mindfulness training on the

psychological outcome measures, the mean difference scores across levels of practice are
presented in Figure 1. Low practice was defined as an average of once a week or less (32.7%),
medium practice was defined as practising on average more than once but less than three times
per week (34.8%) and high practice was defined as practising on average at least three times
per week (33.0%). Negative values indicate a decrease in scores on the outcome measure,
while positive values indicate an improvement.
Additional outcome measures
Beyond the scale-based psychological measures described above, participants in the
mindfulness group were asked single-item questions about their attitude to the course and to
mindfulness and its usefulness more generally. A summary of the responses to these questions
is shown in Table 4. It can be seen that the majority of students who experienced mindfulness
training found it to be a positive experience, and 74% said they thought they would continue
with the practice. Most students thought the course was about the right length, but a sizeable
proportion (43%) thought it should be longer.
Discussion
Few published studies have examined the use of mindfulness training in a normal adolescent
sample. The present study shows that a short, modified form of Mindfulness-Based Stress
Reduction (MBSR) is well accepted by adolescents and there is some evidence of improvement
in their well-being related to how much they have practiced. Sixty-nine percent of the students
in the mindfulness group reported that they had enjoyed learning about mindfulness, and 74%
thought they would continue with the mindfulness practice.
The main finding of this study was a significant improvement on measures of mindfulness and
psychological well-being related to the degree of individual practice undertaken outside the
classroom. Previous studies in adults have also shown that positive benefits are associated with
a greater amount of practice (eg Carmody and Baer 2008; Carson et al, 2004). Carmody and
Baer reported that time spent engaging in home practice of formal meditation exercises was
significantly related to extent of improvement in most facets of mindfulness and several
measures of symptoms of psychological well-being. Furthermore, in the present study, the
impact of practice on psychological well-being and mindfulness was significant after allowing for
the influence of personality. It should be noted that the significant impact of amount of practice
on mindfulness and well-being occurred in the context of a marginally significant multivariate
model. We chose to interpret this result as meaningful given the exploratory nature of the study.
The lack of a significant overall group difference between the intervention and control
classes may reflect the small amount of exposure to MBSR that was provided in the study.
Adults typically receive eight 2-hour sessions of training and are encouraged to do around 40
minutes per day of individual practice. In contrast, the adolescents in this study received only
four 40-minute sessions and were encouraged to do 8 minutes per day of individual practice. In
fact, daily practice was rare and only one-third of the group practised three times a week or
more, while another third practised once a week or less. Our finding that amount of practice
was significantly related to improvements on two of the three outcome measures (mindfulness
and well-being), despite students having had less than 3 hours of mindfulness training
(compared with typically 16 hours for adults), suggests that this is a very promising intervention
for adolescents. The effects may well be stronger if training time is increased. It is noteworthy
that 43% of the students reported that they would have liked the training course to be longer
(Table 4).
It may be surprising that scores on the mindfulness scale did not show a significant
benefit in the intervention compared to the control condition, since training in mindfulness would
be expected to improve scores on a mindfulness scale. However, it is possible that when a

person first begins learning about mindfulness, one of the key early realisations is that they are
not very mindful in their daily life. Hence, their ratings of their levels of mindfulness may show an
initial decrease, until training is sufficient to lead to an improvement in day-to-day mindfulness
skills. Whether or not this is an explanation for the lack of a main effect of mindfulness training
on scores in the mindfulness scale, it is consistent with our finding of a significant improvement
in mindfulness scores in relation to the degree of practice.
The questionnaire measures used in this study have all been developed and validated for
adult samples, although in some cases the validation includes participants as young as 17 (eg
WEMWBS, Tennant et al 2007). However, the data from the baseline phase indicate that in
terms of their distributional properties, these measures appear to perform well in this adolescent
sample.
We further explored the baseline data by combining the baseline scores of the two
groups, since there were no significant differences between them. This revealed some
interesting associations between the psychological measures and personality variables, using
the Big Five model of personality (McCrae & Costa, 1987). High levels of conscientiousness
and emotional stability were associated with high baseline scores on all three psychological
measures - mindfulness, resilience and well-being. In addition, high scores on extraversion and
openness to experience were associated with high scores on resilience and well-being. High
scores on agreeableness were associated only with resilience.
We also examined whether personality might predict the benefit derived from
mindfulness training. We found that personality was significantly associated with the degree of
change in well-being in the mindfulness group, after adjusting for the amount of mindfulness
practice undertaken. This finding indicates that beyond the baseline association between
personality and the outcome measures, personality influenced the amount of change observed.
Specifically, the higher the agreeableness and the lower the emotional stability, the greater the
improvement in well-being. Agreeableness was assessed by two items: being critical or
quarrelsome; being sympathetic or warm. Students who are less critical or questioning and
more sympathetic or warm appear to benefit more from the mindfulness training. The finding
that benefit is also related to emotional stability is particularly interesting. It indicates that
adolescents who are higher in anxiety or neuroticism (low emotional stability), and who arguably
are most in need of an intervention, showed greater benefit from the mindfulness training.
Personality was unrelated to change on the measures of mindfulness and resilience.
Among the strengths of the study are the relatively large sample size, the inclusion of a
control group and the use of quantitative measures. There are also a number of limitations,
such as the gender restriction, the lack of random allocation to intervention and control groups,
the use of a short personality inventory, and the use of subjective measures only. Future
studies should examine the effectiveness of mindfulness training in both boys and girls. It is
likely that mindfulness practices will be more readily accepted by girls, as they are by women
(Samuelson, Carmody, Kabat-Zinn & Bratt 2007), perhaps because females are more open to
the idea of a psychological intervention. From this perspective, it is particularly encouraging that
we found a positive effect with adolescent boys.
It is important that future studies should also involve random allocation of pupils or
classes to the intervention and control conditions, in order to reduce the likelihood of inherent
bias. For example, in the present study, the intervention classes had different teachers to the
control classes so the observed benefits may have been related in part to differences between
teachers. Further, the control group should ideally be a placebo control, i.e. receive and
intervention of a different type which also involves home practice, but whose benefits are
different to those of mindfulness training. For instance, a few studies in adults have used
relaxation training as the control condition and demonstrated significant benefits of mindfulness

over and above the benefits of relaxation, eg Tang et al (2007). It is also important that future
studies incorporate more lengthy and reliable measures of personality. In the current study, the
internal consistencies for the agreeableness and openness to experience scales were quite low,
so further studies should consider the impact of mindfulness training in the context of more indepth measures of personality. Finally, although it is important to include self-report measures in
a study of this type, there would be added value from incorporating objective measures of
improvement, such as performance on tests of attention and emotion regulation, or data on
academic achievement.
In conclusion, the significant findings relating to the degree of mindfulness practice from
this preliminary study, using only a short intervention, have encouraged us to design a more
definitive randomised control trial of the effects of mindfulness training for adolescents in the
school context. A new curriculum has been designed based on feedback from the pupils and
teachers involved in this study as well as additional consultation with colleagues and
consideration of the particular capabilities and needs of adolescents (Burnett, 2009). The new
study will involve more class sessions and will be administered to boys and girls in both statefunded and fee-paying schools. In addition to online questionnaires, pupils will complete online
tests of attention and emotion regulation, and both immediate and longer-term outcomes will be
evaluated. We understand that studies of this type are ongoing in other locations, and we look
forward to the accumulation of a body of knowledge which will advance our understanding of
how best to enhance the well-being of children and adolescents.
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Table 1. Baseline data on the self-completion questionnaire (n=155)

Mindfulness (CAMS-R)
Resilience (ERS)
Well-being (WEMWBS)
Personality (TIPI):
Extraversion
Agreeableness
Conscientiousness
Emotional Stability
Openness to Experience

Mean

SD

Median

30.9
39.8
49.5

4.5
4.9
5.9

31.0
40.0
49.0

9.5
8.8
9.8
9.7
10.6

2.6
1.9
2.8
2.7
2.1

10.0
9.0
10.0
10.0
11.0

Observed
range
20-41
26-51
31-65

Possible
range
12-48
14-56
14-70

2-14
3-14
2-14
2-14
5-14

2-14
2-14
2-14
2-14
2-14

Table 2. Regression analysis showing the relationship between personality variables
and baseline scores on the questionnaires.

Mindfulness
(CAMS-R)
R2
β
sr2

Resilience
(ERS)
R2
β
sr2

Model
.264**
.357**
Extraversion
-0.025 .00
.01
Agreeableness
0.083
**
.06
Conscientiousness
0.244
**
.13
Emotional Stability
0.403
.00
Openness
0.027
**
*
p < .01, p < .05, + p < .10

Well-being
(WEMBS)
R2
β
sr2
.422**

**

0.232
0.126+
0.195**
0.169*
0.383**

.05
.01
.04
.02
.14

0.355**
0.097
0.141*
0.340**
0.182**

.11
.00
.02
.09
.03

Beta weights indicate the expected change in the standardised predictor measure for a one
standard deviation change in the outcome measure when the other independent measures are
kept constant.
Squared semi-partial correlations indicate effect size expressed as the proportion of unique
variance in the outcome measure explained by each predictor variable.

Table 3. Regression analysis showing the extent to which the amount of mindfulness
practice and personality predicted change on the psychological outcome measures.
Mindfulness
(CAMS-R)
R2
β
sr2

Resilience
(ERS)
R2
β
sr2

+
+
Model
.141
.145
*
.06
Practice
0.245
.00
Extraversion
0.047
.01
Agreeableness
0.116
.03
Conscientiousness
0.167
.03
Emotional Stability
-0.203
.02
Openness
0.132
**
*
p < .01, p < .05, + p < .10

Well-being
(WEMBS)
R2
β
sr2
*

.201
0.139
-0.107
0.185
0.184
+
-0.247
0.196

.02
.01
.03
.03
.05
.03

0.23*
0.076
0.324**
0.011
*
-0.243
+
0.194

.05
.01
.09
.00
.04
.03

Beta weights indicate the expected change in the standardised predictor measure for a one
standard deviation change in the outcome measure when the other independent measures are
kept constant.
Squared semi-partial correlations indicate effect size expressed as the proportion of unique
variance in the outcome measure explained by each predictor variable.

Table 4. Responses to the additional follow-up questions in the mindfulness group.

How much do you think you have learnt
during the course?
How easy was it to learn about mindfulness?
How much did you enjoy learning about
mindfulness?
How helpful do you think mindfulness will be
in your life?

How would you rate the length of the training
course?

Do you think you will continue with the
mindfulness practice?

Below
Mid-point
20%

On Midpoint
18%

Above
Mid-point
62%

28%
15%

13%
16%

69%
69%

22%

18%

60%

Not Long
Enough
43%

Right
Length
52%

Too Long

Continue

Not
Continue

74%

26%

5%

Figure 1. Improvement on the psychological outcome measures is related to the amount
of mindfulness practice. ( Low = once a week or less; medium = more than once a week and
less than three tines a week; high = three times a week or more.)

