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Abstract 15 

 16 

Mindfulness programs for schools are popular. We systematically reviewed the evidence regarding 17 

the effects of school-based mindfulness interventions on psychological outcomes, using a 18 

comprehensive search strategy designed to locate both published and unpublished studies. Systematic 19 

searches in 12 databases were performed in August 2012. Further studies were identified via hand 20 

search and contact with experts. Two reviewers independently extracted the data, also selecting 21 

information about intervention programs (elements, structure etc.), feasibility, and acceptance. 22 

Twenty-four studies were identified, of which 13 were published. Nineteen studies used a controlled 23 

design. In total, 1,348 students were instructed in mindfulness, with 876 serving as controls, ranging 24 

from grade 1 to 12. Overall effect sizes were Hedge's g = 0.40 between groups and g = 0.41 within 25 

groups (p < 0.0001). Between group effect sizes for domains were: cognitive performance g = 0.80, 26 

stress g = 0.39, resilience g = 0.36, (all p < 0.05), emotional problems g = 0.19 third person ratings g 27 

= 0.25 (both n.s.).  All in all, mindfulness-based interventions in children and youths hold promise, 28 

particularly in relation to improving cognitive performance and resilience to stress. However, the 29 

diversity of study samples, variety in implementation and exercises, and wide range of instruments 30 

used require a careful and differentiated examination of data. There is great heterogeneity, many 31 

studies are underpowered, and measuring effects of Mindfulness in this setting is challenging. The 32 

field is nascent and recommendations will be provided as to how interventions and research of these 33 

interventions may proceed. 34 

 35 
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1. Introduction and Background 39 

 40 

The application of Mindfulness-Based Interventions (MBIs) has become increasingly popular in the 41 

last few years, both in research and practice. Mindfulness can be defined as the psychological 42 

capacity to stay willfully present with one's experiences, with a non-judgemental or accepting 43 

attitude, engendering a warm and friendly openness and curiosity (Kabat-Zinn, 2005).  44 

 45 

Originally derived from eastern traditions and Buddhist psychology, mindfulness can be 46 

cultivated by various techniques (Bankart, 2003; Wallace & Shapiro, 2006). Formally, it is trained by 47 

meditation practices such as sitting meditation, or physical movement such as yoga or tai chi. These 48 

techniques help steady the mind and train its attentional capacity, while also increasing its breadth of 49 

focus. Practitioners are instructed to focus their attention on the present moment using an “anchor”, 50 

for instance, the breath. When the mind drifts away, the focus is gently brought back to the present 51 

moment experience. The practitioner tries to simply observe his or her experience of the present 52 

moment without judging or modifying it.  53 

 54 

Roughly 30 years ago, Jon Kabat-Zinn introduced mindfulness as a resource into clinical 55 

research and practice through the Mindfulness-Based Stress Reduction Program (MBSR). The 56 

MBSR program consists of 8 weekly sessions of 2½ hours, and a day of mindfulness. Mindfulness is 57 

practiced formally in sitting meditation, by simple yoga movements, and in the body-scan, which is a 58 

gradual sweeping of attention through the body. Mindfulness is also cultivated in daily activities such 59 

as eating, and by using it as a resource in emotionally challenging situations or in dealing with 60 

physical pain. The recommended daily home practice lasts approximately 45 minutes, and includes 61 

formal and informal exercises. Moreover, the program includes psycho-education, and attitudes such 62 

as not judging, a beginner´s mind, trust, non-striving, acceptance, letting go and patience are 63 

encompassed (Kabat-Zinn, 1982, 1990, 2003). The MBSR program became the parent to several 64 

variations, such as Mindfulness-Based Cognitive Therapy (MBCT; Segal, Williams, & Teasdale, 65 

2002), initially developed for preventing relapse of depression. In other cognitive-behavioral 66 

therapies, such as acceptance and commitment therapy, (ACT; Hayes, Strosahl, & Wilson, 1999) and 67 

dialectical behavior therapy (DBT; Linehan, 1993), the emphasis of treatment lies on acceptance as 68 

well as on change. 69 

 70 

In several reviews and meta-analyses, MBIs proved to be effective in a wide range of stress 71 

related and clinical problems and disorders for various disease groups (Fjorback, Arendt, Ornbøl, 72 

Fink, & Walach, 2011; Grossman, Niemann, Schmidt, & Walach, 2004; Piet & Hougaard, 2011; Piet, 73 

Würtzen, & Zachariae, 2012). In addition, an interesting aspect of MBIs is their potential preventive 74 

and health promoting capacity in non-clinical populations: reducing stress, increasing well-being and 75 

strengthening immune functions (Chiesa & Serretti, 2009; Davidson et al., 2003; Eberth & 76 

Sedlmeier, 2012); promoting personal development such as self-compassion, empathy and 77 

perspective taking (Birnie, Speca, & Carlson, 2010; Shapiro, Schwartz, & Bonner, 1998; Shapiro, 78 

Brown, & Biegel, 2007); increasing attentional capacity (Jha, Krompinger, & Baime, 2007; Tang et 79 

al., 2007) and the temporal window of attention (Sauer et al., 2012). 80 

 81 
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One potential mechanism could be through decreasing the tendency to avoid unwanted 82 

experiences, thus generally improving positive affect (Sauer, Walach, & Kohls, 2011; Sauer, Walach, 83 

Schmidt, et al., 2011). Mindfulness seems to be the opposite of mind-wandering (Smallwood & 84 

Schooler, 2006). Mind-wandering has been linked to the activity of the default-mode network 85 

(DMN), i.e. those areas of the brain that become active when the cognitive system remains idle 86 

(Raichle et al., 2001). Interestingly, experienced Zen meditators show reduced baseline activity of 87 

the DMN (Pagnoni, Cekic, & Guo, 2008). Since a higher activity of the DMN is related to increased 88 

negative affect and to the rate of mistakes in attentional and other tasks (Smallwood, Mrazek, & 89 

Schooler, 2011), it seems natural that reducing mind-wandering and improving attentional capacities 90 

could be beneficial in many respects, and might be one of the generic mechanisms through which 91 

mindfulness-based approaches work (Carmody, 2009).  92 

 93 

Given the diverse usefulness and beneficial record of MBIs for adults, researchers and 94 

clinicians are striving to develop adaptations for children and youths. Research is in its infancy, but 95 

initial reviews suggest that MBIs are feasible with children and adolescents and seem to be beneficial 96 

in both clinical and non-clinical samples (Black, Milam, & Sussman, 2009; Burke, 2009). They have 97 

been successfully applied to adolescents with attention deficit hyperactivity disorder (ADHD) 98 

symptoms (Van der Oord, Bögels, & Peijnenburg, 2012; Weijer-Bergsma, Formsma, Bruin, & 99 

Bögels, 2011), and to adolescents with a variety of externalizing disorders (Bögels, Hoogstad, Van 100 

Dun, De Schutter, & Restifo, 2008). MBIs lead to a reduction in symptoms of depression in minority 101 

children (Liehr & Diaz, 2010) and to a reduction in anxiety and increase of social skills in students 102 

with learning disorders (Beauchemin, Hutchins, & Patterson, 2008). In a study of “at-risk” and HIV-103 

positive youth, decreases in hostility and general and emotional discomfort have been reported, while 104 

qualitative data indicated improvements in academic performance, interpersonal relations, stress-105 

reduction and physical health (Sibinga et al., 2011). Also, first conceptual frameworks have been 106 

created as to why MBI´s are beneficial for children and youth and how mechanisms might work 107 

(Mind and Life Education Research Network [MLERN], 2012; Zelazo & Lyons, 2012).  108 

 109 

School appears to be an appropriate setting for such interventions, since children spend a lot 110 

of time there and interventions can be brought directly to groups of children in areas of need as part 111 

of a preventive approach at little cost (Weare & Nind, 2011). Mindfulness can be understood as the 112 

foundation and basic precondition for education. Children need to learn to stop their mind wandering 113 

and regulate attention and emotions, to deal with feelings of frustration, and to self-motivate. 114 

Mindfulness practice enhances the very qualities and goals of education in the 21
st
 century. These 115 

qualities include not only attentional and emotional self-regulation, but also prosocial dispositions 116 

such as empathy and compassion, self-representations, ethical sensitivity, creativity, and problem 117 

solving skills. They enable children to deal with future challenges of the rapidly changing world, 118 

ideally becoming smart, caring and committed citizens (MLERN, 2012; Shapiro, Brown, & Astin, 119 

2008). 120 

 121 

Concurrently, reports of increasing clinical problems in children, stress-related problems and 122 

problems related to social pressure in and outside school are worrying. Children and youth frequently 123 

experience stress in school (Card & Hodges, 2008; Currie et al., 2002; Lohaus & Ball, 2006), which 124 

has an impact on the brain structures involved in cognition and mental-health (Lupien, McEwen, 125 

Gunnar, & Heim, 2009). Serious mental disorders are also widespread among children. It has been 126 

reported that 21% of the 13 to 18 year olds in the US are currently suffering, or have at some point 127 

during their life suffered, from a severe mental disorder (Merikangas et al., 2010), with ADHD, 128 

behavioral or conduct problems, anxiety, and depression being the most prevalent current diagnoses 129 

(US Department of Health and Human Services, 2013).  130 
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 131 

Formal education should always consider the mental health and balance of children. A 132 

growing body of research shows that “academic achievement, social and emotional competence and 133 

physical and mental health are fundamentally and multiply interrelated. The best and most efficient 134 

way to foster any of those is to foster all of them” (Diamond, 2010, p. 789). Schools are therefore 135 

confronted with the task of not only being institutions for formal education, but also a place that 136 

provides tools for preventing disorders and fostering personal development and well-being in 137 

children. These needs have driven educators, teachers and psychologists to seek methods to improve 138 

school-based learning and the social experience connected with it. MBIs in schools are seen as an 139 

approach to tackle these challenges, because prevention and education can be provided 140 

simultaneously, addressing a wide range of needs and unfulfilled potentials of students. 141 

 142 

As a result, various mindfulness programs for schools have been developed and applied 143 

within the past few years (see Meiklejohn et al., 2012 for an overview). Several research institutes 144 

and associations, such as the Garrison Institute, are initiating workshops and conferences on 145 

Mindfulness in Education on a regular basis. Within mailing lists administrated by the Mindfulness in 146 

Education Network (www.mindfuled.org) or the Association of Mindfulness in Education 147 

(www.mindfuleducation.org), clinicians, educators and researchers from all over the world share 148 

ideas, material and experiences of mindfulness in schools. The increasing amount of meetings, books 149 

and newspaper articles indicate that the integration of mindfulness into education is received with 150 

great interest and is seen as a potentially plausible, cost-effective, and promising approach.  151 

 152 

The number of studies evaluating MBI´s in school settings is also growing. However, others point 153 

out that, to date, enthusiasm about the integration of MBI´s in schools surpasses evidence (Greenberg 154 

and Harris, 2011). The diversity of programmes and outcome measures combined with the pilot-155 

character of most studies make it difficult to get a general impression of effectiveness, and directions 156 

of further research cannot be easily derived. Presenting a narrative review on the literature, 157 

Meiklejohn et al. (2012) made a good start summarising the research published to date, but a 158 

quantitative synthesis exclusively integrating studies on MBI´s in school context is still lacking. 159 

Specifically, it would be helpful to know if there are specific domains in which MBI’s are 160 

particularly beneficial. At this point the inclusion of unpublished literature, such as doctoral theses, 161 

would enrich the discussion, as these often contain supplementary information that could be valuable 162 

and could introduce new approaches to this specific research field, such as, for example, the choice of 163 

measures. Also, little is known about the feasibility of integrating MBI´s into school-routine, for 164 

example, the acceptability of different programme elements.  165 

 166 

To help progress this field of research, we decided to carry out a meta-analytic review. 167 

Aiming to give a complete insight into the actual state of the art, we adopted a very open and 168 

comprehensive stance by locating as many studies as possible, both published and unpublished, and 169 

by including all relevant material. First, we addressed the types of mindfulness interventions that 170 

have been applied and the measures used in order to provide a transparent overview of the field. 171 

Second, we explored how MBI´s work in a school setting: collecting findings on feasibility and 172 

acceptability. With a view to provide recommendations for future research, third, we ascertained the 173 

quality of the existing trials and identified possible methodological challenges. Fourth, we carried out 174 

a quantitative synthesis in order to ascertain whether effect sizes warrant pursuing this line of 175 
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research further. By also deriving domain-specific effect sizes, we aimed to clarify the diversity of 176 

outcome measures and to address the issue of which domains might be most beneficial 177 

 178 

Since the work was exploratory, it was intended to give orientation and develop further 179 

hypotheses rather than to test them. In the following, we present a systematic review of the literature 180 

and a meta-analysis of the available information. 181 

 182 

2. Method 183 

 184 

2.1. Search Strategy 185 

A comprehensive search strategy was chosen in order to locate both published and unpublished 186 

studies. In August 2012 systematic searches were performed in 12 databases and catalogues 187 

including Web of Knowledge, SciVerse Hub, PsychARTICLES, PSYNDEX, Psychology and 188 

Behavioural Sciences Collection, ERIC, FIS, The DART-Europe E-Theses Portal, PDQT Open, 189 

DissOnline, Openthesis and UMI Dissertation Express. Мindfulness_ was used as the key word, 190 

combined with School_, Classroom_, or Еducation_, where appropriate. Studies were searched from 191 

the first year the database was available and no language restrictions were applied.  192 

 193 

After removal of duplicates and screening abstracts of the remaining studies, full-text articles 194 

of relevant studies were retrieved for examination. The reference lists of the selected articles were 195 

inspected and authors of relevant studies were contacted. Emails were sent to the mailing list of 196 

Mindfulness in Education Network and the Association of Mindfulness in Education in October 2012. 197 

All volumes of the Mindfulness Research Monthly Newsletter and Mindfulness Journal were screened 198 

up to and including October 2012.  199 

 200 

The first two authors independently extracted the data from the original reports in order to 201 

decide on inclusion. Disagreements were solved by discussion. 202 

2.2. Inclusion Criteria  203 

Studies were selected if the following criteria were met:  204 

1. Interventions were mindfulness-based. 205 

2. Implementation took place in a school-setting. 206 

3. Participants were pupils or students from grade 1 to 12. 207 

4. Outcomes were quantitative data, referring to psychological aspects.  208 

 209 

We sought interventions based on the concept of mindfulness, with classical mindfulness 210 

practices such as mindful breathing or the body scan as core elements. Combinations with other 211 

methods, such as massage, imaginary journey, or games, were accepted as long as their 212 

implementation was aimed at cultivating mindfulness, making it easily accessible for the target age-213 

group and setting. Approaches combining mindfulness and other established techniques such as 214 

Autogenic Training or Progressive Muscle Relaxation were excluded, because outcomes cannot 215 

clearly be attributed to mindfulness. For the same reason evaluations of trainings mainly based on 216 

concentrative meditation, such as Transcendental Meditation, were also excluded. No further 217 

methodological exclusion criteria were applied. 218 

 219 

2.3. Data Extraction  220 
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Data on methodology and outcomes of included studies were extracted and coded by the first author 221 

and checked by the second author. These data covered information on schools and participants, 222 

sample size and study design, applied measures, type of statistical analysis and major findings 223 

reported, as well as data necessary for calculating effect sizes. Relevant information concerning 224 

interventions and feasibility was extracted by the second author and checked by the first author. This 225 

information included setting, structure, and elements of intervention and various aspects of feasibility 226 

(e.g. acceptability, fidelity, attrition). In cases where important information was missing, study 227 

authors were contacted.  228 

 229 

2.4. Statistical Methods 230 

 231 

The weighted mean effect size (ES) g was chosen as a statistic for final analysis. Hedges’s g is a 232 

variation of Cohen’s d (Cohen, 1988), standardizing the mean difference by a pooled standard 233 

deviation using n-1 for each sample (Hedges & Olkin 1985).  234 

 235 

                       with            √(    )    (    )                         (1) 236 

 237 

ESs were then multiplied with c(m), a correction factor to correct potential bias due to small 238 

sample sizes  239 

 240 

                                                     ( )                                                      ( )                               241 

 242 

        243 

where m refers to degrees of freedom used to estimated spooled. (Hedges, 1981). Hedges’s g can be 244 

interpreted according to Cohen’s ES conventions (1988) as small (0.2), medium (0.5) and large (0.8).  245 

 246 

Within-group ES were calculated for all relevant measures in every study. For controlled 247 

trials ES of baseline equivalence and differences in change scores were also derived.  248 

 249 

In several cases means and standard deviations were not reported. If statistics like partial eta-250 

squared (interpreted as r
2
), t- or F-values were given, g could be derived according to specific 251 

formulas. In other cases, all essential data were missing and authors did not provide them after being 252 

contacted. In order to prevent bias due to missing data, ES were estimated in alternative ways 253 

(marked with a #). Lacking means, for example, could be derived from graphs (8, 14). Missing SDs 254 

for within-group differences were estimated by deriving standard error of change score differences 255 

(8), or were derived from SD of within-group differences, assuming that population variance at time 256 

1 and 2 was equal (18). In another study, standard deviations of the norm sample were used for ES 257 

calculation (22). If no information was neither reported nor could be extracted, results were 258 

suggested to be insignificant and thus ES were estimated as 0 (Rosenthal, 1995). This was done for 259 

study no. 8, 12, 18 and 22 (see Table 1). 260 

 261 
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Two kinds of overall ESs were estimated. First, a within-group effect size was derived, based 262 

on the average of pre-post changes of intervention group in every study. Second, a controlled 263 

between-group effect size was calculated for all controlled trials. It was based on average change 264 

score differences between intervention group and control. A change score comparison was chosen 265 

instead of a simple post test comparison, because baseline equivalence could not be assumed for all 266 

studies, and this might bias the estimation of intervention effects. 267 

 268 

Standard errors of within group and controlled effect sizes were calculated according to the 269 

following formulas:  270 

 271 

               √      (   )  and               √             (     )         (3) 272 

 273 

Initially, we grouped ES into four domains which had been shown to be affected by 274 

mindfulness practice in adults according to measurement method and construct: Perceived stress and 275 

coping (S), factors of resilience (R) and emotional problems (E) were measured via self-report scales. 276 

A domain of cognitive performance (C) was measured by performance tests. Subsequently, given 277 

that a lot of studies used questionnaires for parents and teachers addressing various domains, we 278 

created a fifth domain containing third person ratings (T) exclusively. Independence of results was 279 

ensured for all analysis. Where a study contributed several ES to the same domain, ES were 280 

averaged.  281 

 282 

Reliability of measures could not be used to adjust effect-sizes, as authors did not consistently 283 

report reliability and the measures that were reported were not compatible with each other.  284 

 285 

The inverse variance random-effects model (DerSimonian & Laird, 1986) was chosen to carry 286 

out quantitative synthesis. This model incorporates an assumption that the population parameters 287 

vary from study to study. As a consequence, variation in effect sizes are not only caused by sampling 288 

error, but also occur due to differences between hyperparameter and population parameter values. 289 

Thus, results can be generalized beyond the included studies. The between-study variance tau-290 

squared (  ) is the estimated standard deviation of underlying effects across studies.  291 

 292 

Heterogeneity between studies was assessed via the Q and the I
2 

statistic. The Q test  293 

determines the probability of sampling errors being the only cause for variance. Under the hypothesis 294 

of homogeneity among effect sizes, the Q statistic follows the chi-square distribution. As a result, 295 

significant Q values can be considered as evidence for heterogeneity because variance is also due to 296 

differences between effect sizes. The I
2
 index describes the percentage of the variability in effect 297 

estimates that is caused by heterogeneity. I
2
 of around 25%, 50%, and 75% would be interpreted as 298 

low, medium and high heterogeneity. To identify publication bias a funnel plot was used. A funnel 299 

plot is a scattergram where the ES is plotted at the horizontal axis and the study size is plotted on the 300 

vertical axis. With no availability bias, one should see a funnel turned upside down. In case of bias, 301 

when smaller studies without significant effects were not available, the scattergram should deviate 302 

noticeably from the symmetrical funnel shape. Additionally we used the fail-safe N as a rough 303 

measure of the robustness of our analysis against availability bias. The fail-safe number (kfs) 304 

estimates the number of unavailable null result studies that would be required to render the overall p 305 

level of the meta-analysis insignificant. If the fail-safe number is large (larger than 5k +10), essential 306 

influence of bias on mean effects of meta-analysis are unlikely (Rosenthal, 1991). 307 
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2.5. Feasibility 309 

 310 

When a new intervention has just been implemented, information on feasibility of the process is a 311 

rich source for improvement, refinement and adaptation of the intervention at later stages. The term 312 

feasibility here is understood as assessing the applicability of the different programs, their strengths 313 

and weaknesses. For this analysis of the data we assumed two different areas of focus (Bowen et al., 314 

2010): 1. Acceptability: to what extent the program is judged as suitable, satisfying or attractive to 315 

program deliverers (teachers) and recipients (students). 2. Implementation: to what extent the 316 

program is successfully delivered to intended participants in the context of daily school-routine.  317 

 318 

 319 

3. Results 320 

 321 

3.1. Trial Flow 322 

In Figure 1, the study selection process is visualized in a PRISMA flow diagram (Moher, Liberati, 323 

Tetzlaff, Altman, The PRISMA Group, 2009). The initial search provided 207 possibly relevant 324 

records after duplicates were removed. One hundred and sixty-five records were excluded after 325 

screening, mostly because they were reports or conceptual papers rather than experimental or 326 

scientific studies. Further screening of 42 full manuscripts against inclusion criteria identified 24 327 

studies. The most prevalent reasons for exclusion at this stage were that the intervention could not 328 

clearly be defined as solely mindfulness-based (K = 9), but was combined with relaxation techniques 329 

such as Progressive Muscle Relaxation, visualization, or bio-feedback. Further, three studies were 330 

excluded because the intervention was implemented in a setting other than regular school life, such as 331 

a summer camp for example. Finally, four studies did not meet methodical criteria as they used an 332 

ideographic approach (K = 2) or were case studies (K = 2). Authors of two unpublished studies which 333 

had been identified as potentially relevant in the second screening did not provide the full-text article 334 

or data (K = 1), or could not be reached (K = 1). Qualitative and quantitative syntheses are based on 335 

all 24 studies. 336 

 337 

Insert Figure 1 about here. 338 

 339 

3.2. General Study Characteristics 340 

Study characteristics are outlined in Table 1. Of the 24 studies that had been located, 13 were 341 

published in a peer-reviewed journal and three were in press. Unpublished studies comprised 342 

manuscripts published on the internet (K = 2), unpublished data (K = 1), or Master’s (K = 2) and PhD 343 

dissertation theses (K = 3). The earliest study was published in 2005. Fourteen studies were carried 344 

out in North America, seven in Europe, one in Australia, and two in Asia. In total, 1,348 students 345 

were instructed in Mindfulness, and 876 served as the comparison group, ranging from grade 1-12, 346 

reflecting age 6 to 19. Sample sizes of studies varied between 12 and 216. Studies differed greatly in 347 

how they described the setting, intervention, and sample.  348 

 349 

In eight studies, mindfulness training was implemented at elementary school level (grade 1-350 

5), in two studies at middle school level (grade 6-8), and in 14 studies at high school level (grade 9-351 
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12). In one study, mindfulness was introduced to students from grade 7-12. In most studies, 352 

description of school, neighborhood or participants was very limited. There was a wide variety of 353 

school types, including mostly public schools (urban and suburban), a private residential school, a 354 

catholic school for girls, a fee-paying boys' school, a rural high school and a public alternative high 355 

school. Where sample characteristics were mentioned, samples were mostly of low socio-economic 356 

status and students were described as low performing or “at risk”. However, it is very probable that 357 

other samples might be from higher socio-economic backgrounds, which would result in a diverse 358 

range of sample characteristics (see Table 1). 359 
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Table 1: Empirical studies on MBI´s in a school-setting 360 

Study 

 

N 

 

Age range, 

mean (SD), 

grade and 

gender 

School/ 

participant 

description 

(country) 

Study design Measures and 

domain 

 gHedges 

Baseline

equi-

valence  

gHedges

Within

-group 

gHedge 

Differences 

in change 

scores 

Reported findings according to authors 

Randomized controlled trials 
1. Desmond & 

Hanich (2010) 

40 11-12, 

6
th

 grade 

41% female 

 

Urban, public 

middle school, 

low income 

(USA) 

M-group (n = 15) 

vs. C (n=25) 

BRIEF (teacher) 

 

 

T 

 

 

0.26 

 

  

 

 

 

0.04 

 

0.31   MANOVAs: No sig. time by group interaction (all ps > 0.05). 

Multiple regression analysis: Sig. interaction between 

pretest score and group membership for predicting  

differences in one of eight subscales, indicating that M-

group showed greater improvement in ability to shift (p 

<.05). In general, M-group maintained or improved 

executive function skills, while C shows a decline. 

2. Flook et al. 

(2010) 

64 7-9 

8.23 (0.66) 

2
nd

 + 3
rd

 grade 

55% female 

On-campus 

university 

elementary 

school, diverse 

ethical 

backgrounds  

(USA) 

M-group (n = 32) 

vs. C (n = 32) 

BRIEF (teacher) 

BRIEF (parent) 

T 

T 

0.31 

0.27 

 

 

0.20 

0.39 

0.08 

0.12 

 

 

MANCOVAs with post test scores as outcome variables: No 

sig. group main effect, indicating no group differences for 

pre- to post test (p < .05). Sig. interaction between baseline 

levels and group in teacher report (p = .005) as well as in 

parent report (p = .020). In M-group, children with poorer 

initial executive function showed greater improvement at 

Time 2 compared to C. 
3. Franco (2009) 60 15-18 

17.3 

1
st
 + 2

nd
 year 

high school 

72% female 

3 public 

secondary 

schools  

(Spain) 

M-group (n = 30) 

vs. waitlist c (n = 

30), follow-up 

after 3 months  

 

TTCT (verbal) 

- fluency 

- flexibility 

- originality 

C  

-0.11 

0.05 

-0.05 

 

 

 

 

 

1.50 

1.53 

1.61 

 

1.48 

1.87 

1.67 

 

 

 

 

Independent and dependent t-Tests: Sig. improvement 

from pre- to posttest in M-group in all subscales (fluency, 

flexibility, originality; all ps <.01) and no improvement in C 

(all ps > .05). At posttest M-group shows significantly 

higher scores in all subscales compared to C (all ps < .01). 

Effects sustained at follow up compared to pretest (all ps = 

.001), but not compared to posttest (all ps > .05). 

4. Franco et al. 

(2011a) 

61 16-18 

16.75 (0.83) 

1
st
 year high 

school 

48% female 

3 compulsory 

secondary 

schools, public 

(Spain) 

M-group (n = 31) 

vs. waitlist c (n = 

30) 

Schools were 

allocated at 

random 

Grades 

Self-concept 

STAI  

 

C 

R 

E 

-0.27 

0.59 

0.35 

 

 

 

1.52 

1.55 

0.62 

1.43 

1.84 

0.11 

 

 

 

 

 

 

 

Dependent and independent t-Tests: Sig. improvement 

from pre- to posttest in M-group in all measures (all ps = 

.001) and no improvement in C (all ps > .05). Sig difference 

between groups in posttests (all ps > .01).Detailed analysis: 

Students with middle range academic performance show 

the most improvement in Grades ( Cohen´s d = 3.05), 

Students with low self-concept show most improvement in 

self-concept (d = 5.12), students with high state anxiety 

benefited the most on state anxiety (d = 1.95) and students 

with medium trait anxiety benefited the most on trait 

anxiety (d = 1.44). 
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5. Franco et al. 

(2011b) 

84 16-19 

17.06 (2.44) 

1
st
 + 2

nd
 year 

high school 

72% female 

Various 

compulsory 

secondary 

schools  

(Spain) 

M-group (n = 42) 

vs. waitlist C (n = 

42) 

AURE 

 

 

R -0.06  1.26 1.29  Dependent and independent t-Tests: Sig. improvement 

from pre- to posttest in M-group for all 3 subfactors 

(1.Approaching and Coping with a Task 2. Self-Concept and 

Self-Esteem 3. Empathy and Social Relations; all ps < .05) 

and no improvement in C (all ps > .05). Sig. difference 

between groups in posttests in the first 2 subfactors (ps < 

.001), but not in the third (p = .16). 
6. Mai (2010) 12 13-17 

14.4 (Mdn = 

14.0), 

9
th

 grade, 

25% female 

Urban high 

school, low socio 

economic status, 

low performing 

(USA) 

M-group (n = 7) 

vs. waitlist C (n = 

5), follow-up 

after 6 weeks 

DERS 

BRIC (teacher) 

Grades 

School attendance 

E 

T 

C 

- 

0.57 

-0.12 

-0.55 

-0.05 

 

 

 

-0.06 

-0.10 

0.02 

0.29 

-0.60 

-0.10 

0.30 

0.10 

 

 

 

ANOVAs (repeated measures): No sig. findings were found 

(all ps >.05). 

 

7. Mendelson et al. 

(2010) 

97 10.15 (0.7), 

4
th

 + 5
th

 grade 

61% female 

4 urban public 

elementary 

schools, low 

income 

neighborhood 

with high levels 

of violence 

(USA) 

2 M-groups (n = 

42-47) vs. 2 

waitlist C (n = 

40-43) 

4 schools were 

allocated at 

random 

PANAS 

SMFQ – C  

PIML 

Involuntary 

Engagement (RSQ)  

R 

E 

R 

S 

-0,14 

0.9 

-0.21 

0 

 

 

 

 

0.17 

0.14 

-0.02 

0.41 

 

0.23 

0.02 

0.09 

0.90 

 

 

 

 

Multiple regressions: M-group demonstrated sig. 

improvements on the overall scale of Involuntary 

Engagement compared to C (p <.001). Sig. differences were 

found on three of the five subcales (Rumination, Emotional 

Arousal, Intrusive Thoughts: p <.05) and a trend  for 

Impulsive Action and Physiologic Arousal (boths ps <.07). 

No other sig. results were found. However,  depressive 

symptoms and negative effect displayed a pattern 

consistent with predictions. 

8. Napoli et al. 

(2005) 

194 1
st
-3

rd
 grade 2 elementary 

schools 

(USA) 

M-group (n = 97) 

vs. C (n = 97) 

ACTeRS (teacher) 

TAS 

Selective Attention 

(TEA-Ch) 

Sustained 

Attention (TEA-Ch) 

T 

E 

C 

 

C 

# 

# 

# 

 

# 

 

 

 

0.20 
# 

0.38 
# 

0.48 
# 

 

0 
# 

0.24  

0.39 

0.60 

 

0.13 

 

 

 

T-Tests for change scores between groups: Sig 

improvement for M-group on attention and social skills 

subcale of ACTeRS (both ps = .001). Sig reduction of Test 

Anxiety in M-group (p = .007). Sig. improvement of M-

group on selective attention (p <.001) but not on sustained 

attention subscale (p = .350). 
9. Potek (2011) 30 14-17 

15 (0.98) 

9
th

-12
th

 grade 

48% female 

2 high schools in 

an urban or rural 

setting, diverse 

range of 

socioeconomic 

status (USA) 

M-group (n = 16) 

vs. waitlist C (n = 

14) 

MASC 

DERS 

PSS 

E 

E 

S 

0.01 

0.32 

0.25 

 

 

 

1.12 

0.27 

0.49 

0.85 

0.33 

0.42 

 

 

 

Repeated-measures ANOVAs: Sig. interaction between 

time and group on MASC scores (p <.0001), indicating that 

the anxiety level of M-group decreased more compared to 

C. No sig interaction effect on DERS and PSS scores (boths 

ps = .14). 

10. White (2012) 155 8-11 

9.9 (0.72) 

4
th

 + 5
th

 grade 

100 % female 

Public schools, 

85% reported 

having no family 

stress or health 

problems, 

majority of 

parents went to 

college 

(USA) 

M-group (n = 70) 

vs. waitlist C (n = 

85) 

FBS 

SCSI 

Global Self-worth 

Scale (SPPC) 

S 

S 

R 

0.16 

-0.05 

0 

 

 

 

-0.17 

0.05 

0.17 

-0.11 

0.16 

-0,18 

 

 

 

Repeated-measures ANOVAs: Sig. time by group 

interaction on the SCSI subscale frequency of coping (p 

<.04), suggesting that M-group is coping more frequently 

after intervention. No sig. interaction for Global self-worth 

(p = .57S) and an approached significance for FBS (p = .06), 

indicating increasing stress levels in M-group after 

intervention compared to C. Further analysis revealed that 

this was due to a sig. interaction for the stress appraisal 

subscale of FBS (p = .005). Compared to C, M-group was 

more likely to increase their appraisal of stress at posttest.  
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Quasi-randomized controlled trials 
11. Broderick & 

Metz (2009) 

122 16-19 

M-group: 

Seniors 17.43 

(0.53) 

C: Juniors 

16.41 (0.85) 

100% female 

Suburban, 

private catholic 

high school for 

female (USA) 

 

M-group 

(seniors, n =105, 

age: M = 17.43) 

vs. 

C (juniors, n = 

17, age: M = 

16.41) 

PANAS  

Calm/relaxed/self-

accepting scale              

DERS 

Reflective 

pondering (RRS) 

Moody pondering 

(RRS) 

SICBC  

R 

R 

 

E 

E 

 

E 

 

E 

-0.21 

0.03 

 

0.13 

0.18 

 

0.09 

 

0.10 

 

 

 

 

 

0.24 

0.33 

 

0.20 

0.01 

 

0.19 

 

0.24 

0.55 

0.55 

 

0.18 

0.08 

 

0.22 

 

0.13 

 

 

 

 

 

T-Tests for change scores between groups: M-group 

demonstrated sig. reduction in neg. affect and sig increase 

on the calm/relaxed/self-accepting scale (both ps < .05). No 

other measures showed sig. differences in gain scores 

(p>.05).  

Dependet t-tests: M-group showed sig. decline in neg. 

emotions and somatic complaints, sig. increase in the 

calm/relaxed/self-accepting scale and emotion regulation 

(all ps < .01). No sig. findings on the RRS factors (p>.05). 
12. Corbett (2011) 107 8 -11 

9.94 (0.76) 

4
th

 + 5
th

 grade 

47% female 

 

Elementary 

school located at 

university 

campus, 

(Florida, USA) 

M-group (n = 63) 

vs. C (n = 44), 

cortisol 

measures: M-

group (n = 12) 

vs. C (n = 13) 

State 

Anxiety(STAIC) 

TAS-C 

PANAS-C 

CCTT 

Pop quiz 

Salivary cortisol  

E 

 

E 

R 

C 

- 

- 

0.70 

 

0.52 

0.37 

-0.50 

-0.37 

-0.74 

 

 

 

 

# 

 

0.11 

0.07 

0.84 

1.06 

0.02 

0 
# 

 

-0.63 

-0.43 

1,18 

-0.44 

0.14 

 

 

 

 

ANCOVAs with Pretest scores as covariates: No sig. 

differences between M-goup and C in test anxiety, cortisol 

release, positive and negative affect after the Mindfulness 

training (all ps >.05).  

ANOVA on STAIC difference scores showed no sig. 

difference between groups in level of reported state 

anxiety  (p>.05). ANOVA on pop quiz scores demonstrated 

no sig. difference between groups (p>.05).  

13. Frenkel et al (in 

press) 

47 13-15 

14.59 (0.54) 

9
th

 grade 

46% female 

Private 

secondary 

school  

(Germany) 

M-group (n = 24) 

vs. waitlist C (n = 

23)  

Classes had been 

assigned 

randomly to 

conditions, 

follow up after 6 

weeks. 

Test d2 

Unnoticed Mind 

Wandering 

Mind Wandering 

noticed by others 

Self-noticed Mind 

Wandering 

PSQ 

Kiddo-KINDL-R 

PANAS 

KINDL (parents) 

C 

C 

 

C 

 

C 

 

S 

R 

R 

T 

0.04 

0.20 

 

-0.86 

 

0.11 

 

0.42 

-0.23 

0.03 

0.38 

 

 

 

 

 

 

1.48 

0.13 

 

0.84 

 

0.35 

 

0.22 

0.06 

0.11 

0.35 

-0.06 

0.15 

 

1.26 

 

0.38 

 

-0.12 

-0.11 

-0.18 

-0.35 

 

 

 

 

 

 

MANOVAs: Marginally sig improvement in combined 

parents ratings (p = .071) and measures of cognitive 

performance (p = .067).  

ANOVAs:  M-group demonstrated sig. decrease in mind 

wandering noticed by others (p <. 05) which sustained in f 

–up (p < .10). Subjects in M-group were more likely not to 

notice their mindwandering (self-noticed Mind Wandering 

p <.10). 

14. Hennelly (2011) 99  11-17 

7
th

-12
th

 grade 

50% female 

3 typical, mixed-

gender state 

secondary 

schools (UK) 

M-group (n = 53) 

vs. C (n = 46), 

follow-up after 6 

months 

 

WEMWBS 

ERS 

R 

R 

-0.11 

0.53 
# 

 

 

 

 

0.19 

0.04 
# 

 

0.41 

0.08 
# 

 

 

 

 

ANOVAs and pairwise comparisons by age, gender and 

group: Sig. effects on well-being due to decreasing scores 

of C, while participants scores remained steady (p < .05). In 

Ego-Resilience only the oldest students of M-group (12 

Grade) reported sig. improvement (p < .05). Female 

participants ego-resilience increased compared to female 

controls  whereas male participants ego-resilience reduced. 

At posttest, female participants scored sig. higher on ERS 

than male participants (p <.01). Compared to posttest, M-

group showed a further increase of well-being and a slight 

decrease of ego-resilience at follow up.  
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15. Huppert & 

Johnson (2010) 

134 14-15 

100% male 

2 independent, 

fee-paying boys 

schools, 5% 

ethnic minorities 

(UK) 

M-group (n = 78) 

vs. C (n = 56) 

ERS 

WEMWBS 

 

 

R 

R 

 

-0.08 

-0.09 

 

 

0 

0.26 

0 

0.34 

 

 

Multiple regressions: No sig. overall differences between 

M-group and C for resilience (p < .05). Condition was found 

to contribute marginally significantly to change in well-

being (p < .01). Sig. improvement of well-being related to 

the degree of individual practice (p < .05). 
16. Metz et al. (in 

press.) 

 

216 16,45 (0.95) 

10
th

-12
th

 grade 

36% female 

2 high schools in 

a suburban 

district (USA) 

 

M-school (n= 

129) vs. C – 

school (n= 87) 

DERS 

Psychosomatic 

complaints  

ASRES 

Stress level Item 

E 

E 

 

R 

S 

 

-0.11 

0.03 

 

-0.16 

0.19 

 

 

 

 

 

0.42 

0.37 

 

0.56 

0.43 

0.26 

0.20 

 

0.48 

0.40 

 

 

 

 

 

MANOVA on mean gain scores: Sig. difference between 

groups (p = .003) and approximately 12% of multivariate 

variance of the dependent variable is associated /can be 

explained by with the group factor. 

ANOVAs: Compared to C, M-group demonstrated 

improvement in emotion regulation (p = .021), self-

regulation efficacy (p = .001) and a lager reduction in 

psychosomatic complaints (p = .043). Sig. effect for several 

subscales of DERS and psychosomatic items (all ps < .05). 

M-group reported 10% decrease in amount of stress, 

whereas C stated no change (p = .005). 
17. Kohls & Sauer 

(unpub.) 

 87 9
th

-12
th

 

5
th

 grade 

Public secondary 

school  

(Germany) 

M-group (n= 29-

31) vs. C 

(reading 

training: n=24-

26; passive: 

n=22-30)  

Attention test 

KINDL 

Vulnerability (SSKJ) 

Stress symptoms 

(SSKJ) 

Emotion-

Regulation Items 

(SSKJ) 

C 

R 

S 

 

S 

S 

-0.34 

-0.19 

-0.36 

 

-0.32 

0.08 

 

 

 

 

0.34 

-0.02 

0.07 

 

-0.33 

0.12 

0.27 

0.47 

-0.03 

 

0.02 

0.25 

 

 

 

 

Analysis of Effect sizes: M-Group demonstrated 

improvement in Attention compared to C. Well-being 

scores in M-group remained stable, whereas scores in C 

were decreasing. No difference between groups in 

vulnerability to stress and physical symptoms. In 

psychological symptoms, M-group proved the smallest 

increase. Compared to C, M-group showed strongest 

improvement in emotion regulation in response to stress. 
18. Schonert-Reichl 

& Lawlor (2010) 

246 9-13 

11.43 (1.07) 

4
th

-7
th

 grade 

48% female 

12 public 

elementary 

schools,  

57% identified 

English as their 

first language, 

diverse range of 

socioeconomic 

status 

(Canada) 

M-group (n = 

139) vs. waitlist 

C (n = 107) 

Teachers, 

instructing M in 

their classes had 

been assigned 

randomly 

Optimism (RI) 

PANAS  

School self-

concept (SD) 

General self-

concept (SD) 

TRSC (teacher) 

   

R 

R 

R 

 

R 

 

T 

# 

# 

0 
# 

 

0 
# 

 

# 

 

 

 

 

 

 

 

0.02 
# 

0.02 
# 

0 
# 

 

0 
# 

 

0.73 
#
 

0.27 
# 

0.10 
# 

0 
# 

 

0 
# 

 

0.73 
#
° 

 

 

 

 

 

 

 

ANCOVAs on change scores: M-group showed increase in 

optimism (p <. 05) and positive affect (p <.10), but no 

decrease in negative affect. No main effect for Group on 

the two self-concept subscales, but sig. interaction effect 

for Group and Age for general self-concept: Participants in 

grade 4 and 5 reported sig. improvement in general self-

concept, whereas controls in this age showed sig. 

decreases. In contrast, M-group in grade 6 and 7 

demonstrated sig. decrease in self-concept and students in 

control condition increased.  

ANCOVA on post-test scores: Teacher ratings yielded an 

sig. intervention effect on total score in all subscales (all ps 

<.001).  
Two armed cohort study 
19. Lau & Hue 

(2011) 

48 14-16 

 

2 Public schools 

for students 

with lower 

performance 

(Hong Kong) 

M-group (n = 24) 

vs. C (n = 24) 

SPWB 

DASS 

PSS 

 

R 

E 

S 

0.25 

-0.49 

-0.35 

 

 

 

0.44 

0.26 

0.47 

0.52 

0.84 

0.88 

 

 

 

MANOVAs, ANOVAs and post-hoc tests: No sig. effect on 

well-being total score (p=.22), although M-group had 

significantly higher levels at personal growth dimension in 

post-test compared to C (p = .04). Sig. Time and Group 

intercation for combining depressive symptoms and 
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perceived stress (p=.01). C´s level of depression increased 

at post-test (p = .01), whereas in M-group there was no 

increase (p = .13). 
Non-controlled trials   

20. Anand & 

Sharma (in press) 

33 14.23 

46% female 

Public high 

school, middle 

socio-economic 

status, urban 

background 

(Bangalore, 

India) 

Pre-post, follow-

up after 3 

months  

SSS 

PWI-SC 

S 

R 

----  1.64 

1.51 

----  ANOVAs: Participants reported sig. reduction in perceived 

stress and sig. improvement in well-being from pre-test to 

post-test and from post-test to follow-up. Detailed analysis 

revealed sig changes in 5 of 7 subscales of SSS and in all of 

PWI-SC (no ps reported). 

21. Beauchemin et 

al. (2008) 

34 13-18 

16.16  

29% female 

Private 

residential high 

school 

specialized in 

serving students 

with learning 

disorder 

(Vermont, USA) 

Pre-post SSRS (student) 

SSRS (teacher)   

STAI  

R 

T 

E 

 

 

 

----  0.53 

0.74 

0.66 

----- 

 

 

 

 

 

 

 

 

T-tests: Students reported sig. reduction in state and trait 

anxiety, and sig. increase in social skills (all ps < .05). Sig. 

improvements emerged for teacher ratings on all 3 

subscales (social skills, problem behaviour and academic 

performance; all ps < .05). 

22. Biegel & Brown 

(2010)  

79 6-8 

2
nd

 + 3
rd

 grade 

 

Elementary 

school 

(California, USA) 

 

Pre-post, follow-

up after 3 

months 

 

BEEDS 

Sense of 

Relatedness scale 

Altering (ANT-C) 

Orienting (ANT-C) 

Executive Control 

(ANT-C) 

SSRS (teacher) 

R 

R 

 

C 

C 

C 

 

T 

----  0 
# 

0 
# 

 

0 
# 

0 
# 

0.41
# 

 

0.16
# 

----- 

 

 

 

 

 

 

 

ANOVAs and post-hoc tests: Sig. improvement in one 

aspect of attention (executive control; p < .01) form pre-

test to posttest. Score stabilized from post-test to follow-

up (p = .86). Sig. improvement in teacher rating of social 

skills from pre-test to post-test (p <.05), which stabilized at 

follow-up (p = .75). 

No other results reported.  

23. Joyce et al 

(2010) 

141 10-13 

11.4 

5
th 

+ 6
th

 grade 

44% female 

2 primary 

schools in 

Melbourne´s 

outer suburbs 

(Australia) 

Pre-post, 

sample size 

varied between 

Questionnaires  

CDI: 120;  

SDQ Diff.: 129; 

SDQ Prosoc.: 

141 

Total Difficulties 

(SDQ) 

Pro-social 

behavior (SDQ) 

CDI 

E 

 

R 

 

E 

----  0.26 

 

0.15 

 

0.27 

---- 

 

 

 

 

 

T-tests: Participants showed sig. reductions in total 

difficulties score of SDQ (p <.00). On the prosocial scale, 

only students with initially low scores demonstrated sig. 

enhancement (p <.05). Further, students proved sig. 

reductions in depression levels due to large changes in 

high-scoring individuals (p <.01).  

24. Wisner (2008)  28 15-19 

17.86  

10
th

 -12
th

 

grade 

38 % female 

Public 

alternative high 

school in a small 

city. 

At risk of 

Pre-post BERS-2/Teacher 

Rating Scale 

T ----  0.83 ----  T-tests: According to teacher ratings, students showed sig. 

improvement on behavioral and emotional functioning (p 

<.001). A sig. increase was also revealed in each subscale 

(all ps < .05).  

ANOVAs: No interaction effects on gender, grade level and 
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dropping out of 

school. 

(USA) 

age. 

# 
Data essential for exact calculation of effect sizes were not provided. If possible we appraised effects based on information given, as graphs for example. 

 361 
° Teachers rated improvement form pre- to posttest after the training in M-group and Control. Between group differences were used to estimate within effect sizes as well as effect sizes of change scores.  362 
SD, Standard deviation; M-group, Mindfulness-group; C, Control; RCT, Randomized controlled trial; ANOVA, Analysis of variance; ANCOVA, Analysis of covariance; MANOVA, Multivariate Analysis of Variance; 363 
MANCOVA, Multivariate analysis of covariance  364 
Domains: C, Cognitive Performance; E, Emotional Problems, R, Factors of Resilience; S, Perceived Stress and Coping; T, Third Person Rating 365 
Measures: ACTeRS, ADD-H Comprehensive Teacher Rating Scale; ANT-C, Attention Network Test for Children; ASRES, Affective Self-Regulatory Efficacy Scale; AURE,  Self-Concept and Self-Actualisation 366 
Questionnaire; BEEDS, Behavioural and Emotional Engagement vs. Disaffection scale; BERS-2, Behavioral and Emotional Rating Scale; BRIC, Behavior Rating Index for Children; BRIEF, Behaviour Rating 367 
Inventory of Executive Function; CCTT, Children`s Color Trail Test; CDI, Children´s Depression Inventory; DASS, Depression Anxiety Stress Scale; DERS, Difficulties in Emotion Regulation Scale; EP, Emotion 368 
Profile Inventory;; ERS, Ego-Resiliency Scale; FBS, Feel Bad Scale; KINDL, QoL Questionnaire for Children and Adolescents; MASC, Multidimensional Anxiety Scale for Children; PANAS-C; Positive and Negative 369 
Affect Scale for Children; PIML, People in My Life; PSS, Perceived Stress Scale; PWI-SC; Personal Wellbeing Index – School Children; RRS, Ruminative Response Scale; RSQ, Responses to Stress Questionnaire; 370 
SCSI, Schoolagers´ Coping Strategies Inventory; SD, Self-Description Questionnaire; SDQ, Strengths and Difficulties Questionnaire (Diff., difficulties subscales; Prosoc., prosocial behavior subscale); SICBC, 371 
Somatization Index of the Child Behavior Checklist; SMFQ-C, Short Mood and feelings Questionnaire – Child Version; SPPC, Self-Perception Profile for Children (Global Self-Worth Subscale); SPWB, Scales of 372 
Psychological Well-Being; SSKJ, Stress and Coping Questionnaire for Children and Adolescents; SSRS, Social Skills Rating System; SSS, School Situation Survey; STAIC, State-Trait Anxiety Inventory for Children; 373 
TASC, Test Anxiety Scale for Children; TEA-Ch, Test of Everyday Attention for Children; TIPI, Ten Item Personality Inventory; TTCT, Torrance Test of Creative Thinking; WEMWBS, Warwick-Edinburgh Mental 374 
Well-being Scale 375 
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3.3. Interventions 376 

The programs of this database have been reviewed and rated into different domains according to 377 

underlying theory, objectives, components, and intensity. If an intervention is to be evaluated in 378 

terms of effectiveness, it is necessary that details of the program, such as the theoretical base, well 379 

defined goals, explicit guidelines, training, and quality control, are described (Weare & Nind, 2011) 380 

and steps of implementation are carefully documented (Durlak & DuPre, 2008). Not all of the studies 381 

offered sufficient information on program details or implementation, and some additional work was 382 

necessary to gather sufficient information.  383 

 384 

As can be seen in Table 2, the theoretical framework of the programs refers to the concept of 385 

mindfulness. In most cases theory is linked to previously existing mindfulness programs, such as 386 

MBSR, MBCT, DBT, and ACT. Some interventions also make reference to theories and findings 387 

from positive psychology, or combine MBI with a special group of school-based intervention 388 

programs, such as social and emotional learning (SEL).  389 

 390 

Manualized programs, such as MindfulSchools or Learning to BREATHE, were identified in 391 

two thirds of the studies. These programs were generally available but only two had an enduring 392 

presence of more than five years, and many did not contain sufficient guidance material for 393 

implementation. Others were reported to be manualized, but the material was not made available (see 394 

Table 2). The programs themselves often define similar objectives. These are mostly related to the 395 

assessment methods and mirrored in the domains which have been identified (see outcome methods 396 

below).  397 

 398 

Most programs contain more than one component to facilitate mindfulness, with observation 399 

of breath as the traditional essential exercise, as well as psycho-education and group discussions (see 400 

Table 2). 401 

 402 

Predominantly, MBIs were conducted by professional trainers, most of whom were involved 403 

as study authors. Few interventions had been instructed by the class teachers, and not all had personal 404 

experiences with mindfulness practices. Some had briefly been introduced to the topic, while others 405 

had undergone a MBSR course before implementation. 406 

 407 

The periods and intensity (frequency and length) of training varied from 4 weeks to 24 weeks 408 

with a median of 8 weeks, with 45 minutes once a week in most programs. Some programs split this 409 

over several sessions per week. In total, interventions varied from 160 to 3,700 minutes of practice, 410 

with a median of 420 minutes. 411 

 412 

 413 

 414 

 415 

 416 

 417 
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Table 2: General features of MBI´s applied. 418 

 419 

General Features K % 

Theoretical Framework   

Mindfulness 24 100 

Positive Psychology (including SEL)   9   38 

Executive Function   6   25 

Use of Program Manual    

Existing since > 5 years (≤ 2007)   2     8 

Existing since < 5 years 13   54 

Ad-hoc program   9   38 

Intervention features    

Class by Teacher   7   29 

Class by Nonschool Trainer 15   63 

Class by Teacher & Nonschool Trainer   2     8 

Intervention Components   

Breath Awareness 24 100 

Working with Thoughts & Emotions 21   88 

Psycho-education 20   83 

Awareness of Senses & Practices of Daily Life 20   83 

Group Discussion 18   75 

Body-Scan 14   58 

Home Practice 12   50 

Kindness Practices 11   46 

Body-Practices like Yoga    6   25 

Mindful Movement (≠ other body-practices)   5   21 

Additional Material 10   42 

 420 

 421 

3.4. Study quality assessment 422 
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As can be seen in Table 1, 19 of the 24 studies used a controlled design and five used a pre-post 423 

design. Randomized designs were realized in studies where mindfulness training was offered as an 424 

alternative or extracurricular activity at school (K = 10). Students who signed up for the mindfulness 425 

training were randomly allocated to either a mindfulness or control group. In one study, a group of 426 

students with matched backgrounds was invited to function as control. In quasi-experimental designs, 427 

mindfulness was taught in a classroom setting and another class, mostly the parallel class, served as 428 

control (K = 8). In another study (Study 17, Table 1) a reading training of the same intensity as the 429 

MBI took place. Selection and allocation of classes to interventions was mainly decided upon by the 430 

heads and classroom teachers. In four studies, classes or schools were randomly assigned to 431 

conditions. Follow up measures were collected in five studies. 432 

 433 

For every effect size we performed a post-hoc power analysis using the software program 434 

G*Power (Faul, Erdfelder, Buchner, & Lang, 2009). Given an alpha of 0.05 (one-sided), and a power 435 

of 80%, a sample size of n = 41 was determined for pre-post ES to detect an effect of d = 0.40. 436 

Twelve studies met this criterion. The same procedure for controlled ES revealed a sample size of n = 437 

78 per group, which was achieved in three controlled studies. 438 

 439 

Fifteen studies reported data on attrition in the intervention group, in which rates varied 440 

between 0% (23) and around 40% (1, 19), either due to invalid or incomplete data (7, 10, 11, 12, 13, 441 

17, 23), or because students did not fulfill a defined amount of attendance or home practice (1, 5, 6, 442 

8, 19). Eight studies specified reasons for withdrawal, mostly naming scheduling conflicts, school 443 

transfers or school absence. Two studies reported drop-outs due to parental refusal (12, 16) and in 444 

one case five students decided to leave the training after the first session (19).  445 

3.5. Outcome measures 446 

A variety of measures were applied to investigate the effects of mindfulness training. We grouped the 447 

outcomes into the domains as follows: 448 

3.5.1. Cognitive performance (C) 449 

Nine measures in total were classified in the domain of cognitive performance. In most cases, 450 

cognitive performance was quantified by attention tests (Studies 8, 12, 13, 17, 22, Table 1). A 451 

creativity test (3) was used in one study, and in another (13) the mind wandering paradigm was 452 

applied. Two studies (4, 6) used grades as dependent variables. 453 

3.5.2. Emotional problems (E)  454 

In the domain of emotional problems self-report questionnaires focusing on maladaptive emotion, 455 

cognition, and behavior are summarized, also including clinical symptoms, such as anxiety and 456 

depression (4, 7, 9, 12, 19, 21, 23), test anxiety (8, 12), somatic reactions (11, 16), ruminative 457 

thinking style (11) emotion regulation difficulties (6, 9, 11, 16) and various difficulties (23).  458 

3.5.3. Stress and coping (S) 459 

Nine Studies investigated changes of perceived stress and coping behavior via self-report 460 

questionnaires (7, 9, 10, 13, 16, 17, 19, 20). In one study (12) cortisol measures in combination with 461 

a stress test (math quiz) were carried out. These outcomes were examined separately.  462 
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3.5.4. Resilience (R)  463 

Seventeen studies collected self-report data on constructs we categorized as factors of resilience:  464 

well-being (13, 14, 15, 17, 19, 20), positive and constructive emotions or affect  (7, 11, 12, 13, 16, 465 

18, 22), resiliency (14, 15), social skills and positive relationships (7, 21, 22, 23),  self-concept and 466 

self-esteem (4, 5, 10, 18).  467 

3.5.5. Third person ratings (T)  468 

In the domain of third person ratings, parent and teacher questionnaires were grouped, dealing with 469 

aspects such as aggressive or oppositional behavior, social skills, emotional competence, well-being, 470 

attention and self-regulation (1, 2, 6, 8, 13, 18, 21, 22, 24).   471 

 472 

Another study measured school attendance (6). Since this measure does not fit any of the domains, it 473 

was not included in the domain-specific analyses.  474 

 475 

Insert Figure 2 about here. 476 

 477 

3.6. Feasibility 478 

Only some of the studies offered information about how the integration of the program into school-479 

routine was working. In some studies, one or more aspects of feasibility were assessed systematically 480 

via questionnaires, focus groups or interviews. Some reported a systematic assessment, but did not 481 

provide a report or an analysis of respective data. Others reported only anecdotal evidence.  482 

3.7. Acceptability 483 

One third of studies provide information about acceptability. There seems to be an overall high 484 

acceptability in those studies referring to students and teachers, but, again, methods were partly 485 

heterogeneous and unsystematic. 486 

 487 

Results of interviews and focus groups (teachers & students) indicate a uniformly positive 488 

experience of the intervention (Lau & Hue, 2011; Beauchemin, Hutchins & Patterson, 2008; 489 

Mendelson et al., 2010).  Eighty-nine per cent of the students would recommend the training to 490 

others (Broderick & Metz, 2009 & Metz et al., 2013). In Anand & Sharma’s study (in press) 81% of 491 

the students rated the program sessions as extremely useful, and 83% as satisfying.  492 

 493 

Three quarters of the students said that they would like to continue, and thought that it could 494 

have lasted longer (Huppert & Johnson, 2010; Beauchemin, Hutchins & Patterson, 2008), or that it 495 

was the right length (Anand & Sharma, in press). Only 5% thought that the intervention was too long 496 

(Huppert & Johnson, 2010). Potek (2011) cited a noteworthy statement: “We just started getting it. I 497 

think we should have more time to practice.”  498 

 499 

Some of the programs also contain an individual home practice: Huppert & Johnson (2010) 500 

found that one third practiced at least three times a week and two thirds once a week or less. In 501 

Broderick & Metz’s study (2009), two thirds of the participants practiced mindfulness techniques 502 

outside the classroom. By analyzing the protocols, Frenkel, Georg, Plessner & Holt (in press) found 503 
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that no one practiced the full amount of weekly exercises and two thirds failed to do their homework 504 

at least once.  505 

 506 

3.8. Implementation 507 

Joyce, Etty-Leal, Zazryn & Hamilton (2010) mentioned specific factors which facilitated successful 508 

implementation: Teaching along with colleagues, administrative and parental support, or children’s 509 

enthusiasm. What hindered was a lack of time and students who failed to engage with the program. 510 

In the study of Beauchemin et al. (2008), teachers suggested that the intervention was feasible when 511 

conducted in a classroom with voluntary participation. Desmond & Hanich (2010) mentioned 512 

problems regarding scheduling, completion of administration, beginning of holidays and difficulties 513 

with participants arriving too late. Some studies provided information about feasibility of different 514 

program-elements, and very few reported implementation integrity which had been assessed via 515 

protocols, detailed scripts, feedback formulas or fidelity logs. Because these data were rare we did 516 

not include them in the analysis of outcomes. 517 

 518 

3.9. Quantitative Synthesis  519 

 520 

3.9.1. Within-group effect size 521 

The results of the quantitative synthesis are reported in Table 3. Weighted mean effect sizes for 522 

within-group effect sizes was g = 0.41 (95% CI 0.28 - 0.54), which can be considered as a small to 523 

medium effect. The Q statistic indicates heterogeneity, and the I2 index shows that a large amount of 524 

variance is caused by it. The fail-safe number exceeded the criterion. Figure 3 shows a funnel plot of 525 

the respective 24 effect sizes where the vertical bar marks the weighted mean effect size. Asymmetry 526 

can be seen: Studies with small sample sizes and small or even negative effects are lacking. Only a 527 

few studies, with rather small sample sizes, are located above the estimated mean effect size. 528 

Sensitivity analyses, excluding the five studies with partly estimated ES (#) from synthesis, lead to 529 

slightly higher ES (g = 0.49; 95% CI 0.31, 0.67) and more between study variance (  = 0.12). 530 

Synthesis only of studies with a minimum sample size of 41 (K = 12) revealed an ES of .31 (95% CI 531 

0.18, 0.44) and a tau-squared of 0.04. 532 

 533 

 534 

Insert Figure 3 about here.  535 

 536 

3.9.2. Controlled effects sizes 537 

Weighted mean effect size of the 19 studies using a controlled design was g = 0.40 (95% CI 0.21, 538 

0.58), a small to medium effect. Again there was evidence for heterogeneity. The fail-safe N criterion 539 

is exceeded. The funnel plot follows a similar pattern of asymmetry as in pre-post effect sizes, which 540 

can be seen in Figure 4. On the other hand, the fail-safe number of 722 exceeded clearly the criterion 541 

(105), indicating the robustness of results concerning availability bias. Sensitivity analyses excluding 542 

estimated ES (#) showed a similar ES (g = 0.44; 95% CI 0.23, 0.68) and a larger between study 543 

variance (  = 0.14). Synthesis only including studies with an adequate ES of n = 78 or higher (K = 3) 544 

yielded a lower ES (g = .31; 95% CI 0.15, 0.46) and no between study variance (  = 0.00). 545 

 546 
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Insert Figure 4 and Table 3 about here. 548 

 549 

Table 3.  Overall within-group and controlled effect sizes and respective subgroup effect sizes, 550 

including effect size statistics 551 

 552 

Type of effect size Sample Effect size 

 

Homogeneity 

    kfs
a

 Criterionb 
K n Hedges´s 

g 

95% - CI p Q p I2 

Within-group effect 24 1348 0.41 (0.28, 0.55) <.00001 0.08 112.52 <.00001 80% 1008 130 

Excluding estimated ES 

(#) 

19 917 0.49 (0.31, 0.67) <.00001 0.12 104.86 <.00001 83% 912 105 

Excluding studies N < 40 12 990 0.31 (0.18, 0.44) <.00001 0.04 42.77 <.00001 74% 360 70 

Subgroup Franco 3 103 1.32 (1.05, 1.59) <.00001 0.00 0.92 0.63 0% 393 25 

Subgroup Rest 21 1245 0.29 (0.19, 0.40) <.00001 0.03 53.68 <. 0001 63% 588 115 

            

Controlled effect 19 1897 0.40 (0.21, 0.58) < .0001 0.11 59.35 <.00001 70 % 722 105 

Excluding estimated ES 

(#) 

16 1445 0.45 (0.23, 0.68) <.0001 0.14 54.83 <.00001 73% 704 90 

Excluding studies n < 77 3 656 0.31 (0.15, 0.46)     .0001 0.0 0.10 0.95 0% 90 25 

Subgroup Franco 3 205 1.34 (1.04, 1.65) <.00001 0.00 1.83 0.40 0% 399 25 

Subgroup rest 16 1692 0.23 (0.13, 0.33) <.00001 0.00 11.05 0.75 0% 352 90 

K = number of studies; N/n = number of participants; g = weighted mean effect size; CI = confidence interval;   = variance 553 

component; p = level of significance; Q = Q – Statistic. 554 

a kfs is the number of unavailable studies with null results, that would be required to reduce the overall result to an insignificant 555 

level.  556 

b If  kfs is exceeding the criterion (5k +10), an essential influence of availability bias is unlikely. 557 

 558 

3.9.3. Exploratory analyses 559 

Examining ES and plots, the three studies from the Franco Justo research group were categorized as 560 

one subgroup. In three independent studies, the effects of the Meditación Fluir program were 561 

explored. This very sophisticated, demanding and well-established program for graduating high-562 

school students clearly differentiates itself from other interventions by a very high intensity. A 563 

subgroup analysis was performed for within-group effect size and controlled effect size. Separate 564 

analysis leads to a slight reduction of heterogeneity in within-group effect sizes and to complete 565 

reduction of heterogeneity in controlled effect sizes (see Table 3). In both cases CI intervals do not 566 

overlap, and the percentage of genuine subgroup differences is 98%. Differences of subgroup effects 567 
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were significant for within-group effects sizes ( = 50.21, p < .00001) and controlled effect sizes (568 

 = 46.47, p < .00001). 569 

 570 

To investigate whether the intensity of mindfulness training explains part of the heterogeneity 571 

between ES of all studies reviewed, a random-effects meta-regression was performed. Minutes of 572 

mindfulness practice in total (including training sessions and home practice, if it was compulsory) 573 

were entered as a predictor and ES as the outcome variable. Studies were weighted by inverse 574 

variance, combining within-trial variance of treatment effect and the between study variance. As can 575 

be seen in Figures 5 and 6, there is a substantial correlation between ES and minutes of mindfulness 576 

training for controlled ES, and a slightly weaker correlation for within group ES. Regression analysis 577 

shows that intensity of mindfulness practice accounts for 21% (adjusted R2 = .21) of heterogeneity in 578 

within-group ES and 52% (adjusted R2 = .52) of heterogeneity in controlled ES (see also Table 4). 579 

The three studies with the highest intensity driving the strong correlations were those from the 580 

Spanish Franco Justo research group. 581 

 582 

Insert Table 4, and Figures 5 and 6 about here. 583 

 584 

Table 4. Results of random-effects meta-regression on intensity of mindfulness training for within-585 

group and controlled effect sizes. 586 

 587 

Model B SE B Beta Sig. 

Within-group effect size 

1. (Constant) 

     Intensity (Min_ln) 

- 1.121 .583  .068 

    .246 .093 .490 .015 

Controlled effect size 

1. (Constant) 

     Intensity (Min_ln) 

- 1.910 .512  .002 

    .359 .080 .738 .000 

 588 

 589 

Outcomes of quantitative synthesis for each domain are presented in Table 5. Effect sizes in the 590 

domain of cognitive performance were moderate to high, whereas effect sizes of the stress and 591 

resilience domains showed small to moderate ES. The domain of emotional problems and third 592 

person ratings demonstrated small ES and CI´s overlapping zero. High levels of heterogeneity could 593 

be identified in all domains except emotional problems. In the domain of emotional problems, 594 

heterogeneity was at a medium level and according to the Q test, absence of heterogeneity can be 595 

assumed. The fail-safe N criterion was exceeded considerably in all 5 domains. 596 

 597 

Insert Table 5 around here 598 

 599 

c 2

c 2
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 601 

Table 5. Domain specific effect sizes and statistics for within group and controlled effects sizes 602 

respectively. 603 

 604 

Domain 

Type 

of 

effect size 

Sample Effect size Heterogeneity 

K n 
Hedges´s 

g 
95% - CI I2 

Cognitive 

Performance 

Pre-post 8 327 0.68 (0.33, 1.03) 88% 

Controlled 7 569 0.80 (0.35, 1.26) 82 % 

Emotional 

Problems 

Pre-post 11 693 0.31 (0.19, 0.42) 44% 

Controlled 9 903 0.19 (-0.03, 0.41) 52 % 

Stress 

Pre-post 8 374 0.36 (0.05, 0.66) 85% 

Controlled 7 674 0.39 (0.07, 0.71) 78 % 

Factors of 

Resilience 

Pre-post 17 1082 0.38 (0.20, 0.55) 86% 

Controlled 13 1497 0.36 (0.09, 0.62) 82 % 

Third Person 

Ratings 

Pre-post 8 448 0.34 (0.08, 0.60) 84% 

Controlled 6 591 0.25 (-0.10, 0.61) 74 % 

K = number of studies; n = number of participants; g = weighted mean effect size; CI = confidence interval. 605 

 606 

4. Discussion 607 

 608 

This is the first systematic review and meta-analysis to summarize data available on the effects of 609 

mindfulness-based trainings for children and youths in a school setting. Twenty-four studies were 610 

located that report a significant medium effect size of g = 0.40 across all controlled studies and 611 

domains. Remarkably, the ES of studies using pre-post designs only is very similar, with g = 0.41. 612 

The effects are strongest in the domain of cognitive performance with a large and significant ES of g 613 

= 0.80 for controlled studies. Effect sizes are smaller but still significant in the domains of resilience 614 

measures (g = 0.36) and stress measures (g = 0.39), and they are small and not significant for 615 

measures of emotional problems (g = 0.19) and third-person ratings (g = 0.25). In the latter two 616 

domains pre-post ES are larger, while in all other domains they are either very similar to the 617 

controlled ES or even somewhat smaller. Thus, taken from a bird's eye view, mindfulness-based 618 

training in a school context has effects that are seen mostly in the cognitive domain, but also in 619 

psychological measures of stress, coping, and resilience. Acceptance seems to be high with few 620 
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reported adverse events or incidents. There were some hints that implementation was not always 621 

without difficulties. It is important to keep in mind that the analysis referring to feasibility is very 622 

limited due to methodological issues.  623 

4.1. Strengths 624 

We went to great lengths to locate all relevant studies and get more detailed information from 625 

authors. Since all but two authors complied with our requests, our work is novel and complete. A 626 

third of the material included in this review is unpublished gray literature. Hence, we are confident 627 

that availability bias was comparatively small. Although the funnel plot seems to indicate such a bias, 628 

one should bear in mind that the asymmetry is mainly caused by three studies with large ES 629 

stemming from one group in Spain that have developed a very intense mindfulness training. 630 

Excluding those studies from the visual analysis of the funnel plot renders it symmetrical, thus 631 

testifying to our success at locating the most relevant studies. Also, the large fail-safe Ns show that 632 

the results are robust regarding availability bias. In most cases, more than twice the number of 633 

available studies would be needed to render the ES insignificant, a rather unrealistic assumption. 634 

 635 

We adopted conservative quantitative estimation methods. When SD and Means were 636 

unavailable, ES of measures were set to zero. We corrected for baseline differences by using 637 

difference-scores as the basis of ES estimation. By using correction factors for small studies, larger 638 

studies receive more weight, and by using random-effects models the large variation is taken into 639 

account. By analyzing studies both through overall ES and domain specific ES, we tried to 640 

disentangle the maze of very diverse outcome measures employed in those studies. We took care to 641 

not inflate ES by only using one contribution per outcome measure to each study. Data were 642 

inspected carefully in terms of heterogeneity and biases and various sensitivity analyses were 643 

computed. By exploring the variation through meta-regression we were able to account for a sizeable 644 

portion of the variance through one theoretically important variable, namely the amount of practice 645 

(i.e. the intensity) implemented in the study, which accounts for 52% of the variance in the controlled 646 

studies and 21% of the variance in pre-post-design studies. Given the heterogeneity of measures, 647 

students, settings, and programs, this is a remarkable finding that suggests that one of the most 648 

important factors for the variation across studies is the amount of practice that a mindfulness based 649 

program has introduced. 650 

4.2. Limitations 651 

This is simultaneously the major limitation of our findings: The heterogeneity of the studies is 652 

considerable, and hence the estimates of effect sizes, including their significance, can only have an 653 

orienting function. It is plausible that school-background, social background, and how a program is 654 

accepted within a particular school context influence its effects, yet we do not have the information 655 

necessary to explore these effects or those of other potential moderators. For instance, it is a 656 

completely different situation if pupils attend within the compulsory school framework or are willing 657 

to stay on in their free time, whether there is a classroom or workshop setting. Furthermore, it makes 658 

a difference if teachers themselves implement programs or if outside trainers come and deliver the 659 

courses. Additionally, the instructors’ qualifications and their personal experience with mindfulness 660 

are surely important. A lot of this information may be decisive, yet is not available in study reports. 661 

 662 
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As is the case with any nascent field of research, the heterogeneity is also built in through the 663 

exploratory framework of most studies. In only a few cases, such as with the Franco Justo research 664 

group, were studies conducted in replication. Mostly, researchers implemented their own programs. 665 

Therefore a variety of programs were evaluated or tested. Thus, there are no manualized consensus 666 

programs available, as is the case with MBSR or MBCT. Also, outcome measures for children are 667 

much less stable, both psychometrically and age-wise. By default, a lot of tests available for children 668 

are only partially validated, or are sometimes used in age groups where no clear validation exists. 669 

Also, some of the measures might have exhibited floor or ceiling effects, especially when clinical 670 

measures are used for groups that are within normal range. While the motivation of patients studied 671 

in clinical studies of MBSR and MBCT is comparatively easy to gauge, such a motivation is less 672 

clear for children. This source of variance was completely out of reach for us, as only one study 673 

documented motivation.  674 

 675 

Studies are often underpowered and small. This is not a surprise, given the exploratory nature 676 

of the field. It means, however, that the findings are tentative and need to be supported by larger, 677 

more robust evaluations in groups that are representative of settings where such trainings will likely 678 

be implemented. It also means that a large proportion of the effect size is derived from studies where 679 

the study size is small and hence the variation is large. Synthesis only including studies with an 680 

appropriate sample size revealed an ES of .31 for pre-post as well as controlled ES. The decrease in 681 

ES and heterogeneity indicates that our results might be slightly biased by the “small-study effect” 682 

(Sterne, Gavaghan, & Egger, 2000), which leads to an overestimation of ES. As a result, an overall 683 

ES of .31 is a more stable estimate.  684 

 685 

None of the studies used a strong active control. Hence the ES estimate is for an effect which 686 

has not been compared with another intervention or control. The precise role the element of 687 

mindfulness really plays is unknown, as is the extent of the effect that can be attributed to non-688 

specific intervention factors, such as perceived group support, the specialty and novelty of the 689 

intervention, of taking time out in school and at home, or of generic resting and relaxing. We only 690 

have one indirect indicator, and this is the strong correlation between ES and mindfulness training 691 

intensity revealed by the meta-regression. 692 

 693 

4.3. Comparison with other findings 694 

This is the first analysis of its kind regarding school based MBIs, as far as we are aware. Meta-695 

analyses have been carried out in other fields, such as the clinical effects of MBSR in adults 696 

(Grossman et al., 2004). This first analysis isolated an ES of approximately d = 0.5, for patients and 697 

non-patients, for physical and mental health measures alike. In a more recent meta-analysis by Eberth 698 

and Sedlmeier (2012) an ES of r = .31 was found for the effect of MBSR in non-clinical adult 699 

populations, based on a larger amount of studies (k = 17). Thus, effects of MBIs in nonclinical 700 

settings seem to be slightly higher in adults than in children and youth. 701 

 702 

However, the ES we derived in this analysis are in the same range as results of other meta-703 

analyses of school-based prevention programs. A meta-analysis of school-based social and emotional 704 

learning programs, for example, revealed an overall ES of g = .30 and an I2 of 91% (Durlak, 705 

Weissberg, Dymnicki, Taylor, & Schellinger, 2011). Also, the ES of 3 domains, namely emotional 706 

problems, resilience, and third person ratings, showed similar ES compared to respective categories 707 

in larger meta-analyses of school-based prevention programs. However, effects on academic 708 

achievement were lower in other meta-analyses (Durlak et al., 2011; Sklad, Diekstra, Ritter, & Ben, 709 

2012). ES of stress and coping measures were much higher (g = -1.51) in studies targeting stress 710 
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directly than in this study (Kraag, Zeegers, Kok, Hosman, & Abu-Saad, 2006). Levels of statistical 711 

heterogeneity of the referred studies were about the same magnitude as in our study. 712 

 713 

4.4. Suggestions for further work 714 

 715 

It is obvious that more research, especially larger and randomized studies, if possible with active 716 

controls, is needed. Also, longer follow-up measures would be appropriate, primarily to see if 717 

benefits are lasting, but also to investigate potential effects of triggering developmental steps.  718 

Besides, attrition rates, including reasons for dropout, should be reported, because relevant 719 

information regarding implementation strategies, feasibility, and contraindication might be extracted. 720 

Great consideration must be given to outcome measures. As our analysis shows, the effects of 721 

mindfulness-based interventions can be rather differentiated across domains. A lot of the scales used 722 

are not really adequate. Researchers might want to pilot their measures before using them or employ 723 

measures that have been sensitive in other studies. Further, it would make sense not to exclusively 724 

rely on self-report data and questionnaires in general, but to triangulate measures with qualitative 725 

data and behavioral measures. Using qualitative approaches, new hypotheses could be generated and 726 

other adequate methods could be developed. Manuals of the intervention studied should be made 727 

available. 728 

 729 

To prevent unnecessary failure in implementation, studies should use a mixed-methods 730 

approach to assess outcome and acceptability, adopting methods such as written teacher reports, 731 

review sessions, individual interviews, observations of training sessions and student questionnaires 732 

and interviews. For example, Greenberg and colleagues (2004) have described a number of criteria 733 

such as timing, dosage and quality of sessions, student absenteeism and responsiveness, teacher 734 

experience and commitment. It should be determined which aspects of the implementation process 735 

are most important, and what adaptations can be made without harming the integrity of the 736 

intervention. All this can only be investigated if adequate information is provided. This will allow 737 

future meta-analysts to assess sources of heterogeneity better than we were able to.  738 

 739 

What is also clear from our study is that implementing and studying mindfulness-based 740 

interventions in schools is a promising avenue. Although not formally assessed, from our own 741 

experience and in accordance with others (Roeser, Skinner, Beers, & Jennings; 2012), we suggest a 742 

good model might be to train teachers in mindfulness. They could then promote mindfulness in their 743 

pupils through teaching mindfully, and through teaching mindfulness directly in diverse settings. For 744 

if mindfulness is to be established in a school-based framework it will have to be teachers who are 745 

the agents and ambassadors of change. This might be a good resource for teachers' own resilience 746 

and prevention of burnout, in addition to being, very likely, the best way of delivering mindfulness in 747 

schools. 748 

 749 

 750 

5. Summary 751 

 752 

Our analysis suggests that mindfulness-based interventions for children and youths are able to 753 

increase cognitive capacity of attending and learning by nearly one standard deviation and yield an 754 

overall effect size of g = 0.40. The effect is stronger in studies where more mindfulness training and 755 

home practice has been implemented. However, results might be slightly biased by the “small study 756 
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effct”. Furthermore, the heterogeneity is large and thus further work, especially locating the origin of 757 

the heterogeneity, is needed. We suggest that larger studies using robust and well validated measures 758 

be conducted, and that active controls should be considered. The available evidence certainly justifies 759 

allocating resources to such implementations and evaluations, since MBIs carry the promise of 760 

improving learning skills and resilience. 761 

 762 
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 1036 

Figure 1: Flow of information from identification to inclusion of studies 1037 

Figure 2: Numerical proportions of measures applied in studies 1038 

Figure 3: Funnel plot of within-group effect sizes (K = 24). The vertical bar represents the weighted 1039 

(by sample sizes) mean effects size. 1040 

Figure 4: Funnel plot of all controlled effects sizes (K = 19). The vertical bar represents the weighted 1041 

(by sample sizes) mean effect sizes. 1042 

Figure 5: Bubble plot of the 24 within group effects sizes against Intensity of mindfulness Training 1043 

and regression line. R
2
 (adjusted) = .21 1044 

Figure 6: Bubble plot of the 19 controlled effects sizes against Intensity of mindfulness training and 1045 

regression line. R
2
 (adjusted) = .52 1046 
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