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 Mindfulness is a way of attending – an attentional practice – that is derived from 
Asian contemplative traditions but has been secularized (and Westernized) in the 
context of clinical psychology [e.g., Segal, Williams, & Teasdale, 2002] and the 
emerging field of contemplative neuroscience [e.g., Lutz, Donne, & Davidson, 2007]. 
A major impetus for contemporary research on mindfulness was the creation of 
mindfulness-based stress reduction, a therapeutic intervention developed by Kabat-
Zinn [1982] that, together with variants such as mindfulness-based cognitive thera-
py [Segal et al., 2002], is now widely used to improve functioning in patients with a 
variety of disorders, from depression and anxiety disorders to chronic pain [for a 
review, see Grossman, Niemann, Schmidt, & Walach, 2004]. As Kabat-Zinn [1994,
p. 4] described it, ‘Mindfulness means paying attention in a particular way; on pur-
pose, in the present moment, and nonjudgmentally.’ As such, mindfulness training 
typically entails focusing one’s attention on a particular aspect of one’s current ex-
perience, including practicing refocusing one’s attention after one’s mind has wan-
dered. For example, during mindfulness training, participants might focus their at-
tention on their breathing. When they notice that their attention has instead been 
diverted by salient anticipations, recollections, or perceptions, they may observe 
(nonjudgmentally) the ease with which the mind wanders and then bring their at-
tention back to their breathing. Participants generally find that with practice, it be-
comes easier to sustain their full attention for longer periods of time. Mindfulness 
practice may occur in the context of sitting meditation, but may also occur in the 
context of other activities, such as walking or eating. Indeed, a useful way to think 
about acting (or thinking) mindfully is as ‘super-intending’ one’s behavior, as sug-
gested by a classic text from the Buddhist canon, the  Saundaranandakavya   (Nanda 
the Fair),  in which the author, Aśvaghos.   a (approx. 1st century), writes: ‘… You should 
super-intend your walking by thinking, ‘‘I am walking,’’ your standing by thinking, 
‘‘I am standing,’’ and so on; that is how you are asked to apply mindfulness to all such 
activities’ [c. 50 CE/1959, p. 107]; see also the Mindful Attention Awareness Scale by 
Brown and Ryan [2003].

  Understood in this way, mindfulness entails reflecting deeply on what one is 
experiencing; attending more fully to more aspects of one’s experience, as opposed 
to processing them in a shallow fashion and quickly moving on to thinking about 
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something else. This kind of sustained, reflective reprocessing of information results 
in a psychological state that is quite different from multitasking [e.g., Ophir, Nass, & 
Wagner, 2009], and can also be contrasted with mind-wandering [see Smallwood & 
Schooler, 2006]. According to one model of reflection, the iterative reprocessing 
model [Cunningham & Zelazo, 2007, 2010; Zelazo & Cunningham, 2007], the repro-
cessing of information (via neural circuits involving prefrontal cortex) entails re-
flecting on one’s subjective experiences, allowing those experiences to be considered 
consciously in light of additional aspects of the context in which they occur. Iterative 
reprocessing places one’s experiences into a richer perspective, yielding a richer, 
more nuanced experience, in just the way that mindfulness entails processing one’s 
experiences more fully in a purposeful fashion.

  Experimental evidence from research with adults indicates that mindfulness 
training produces a variety of salubrious effects, including reduced stress, better im-
mune function, and improved performance on measures of executive function and 
emotion regulation [e.g., Baer, 2003; Davidson et al., 2003; Grossmann et al., 2004; 
Tang et al., 20010; Zylowska et al., 2008]. For example, in a randomized design,
7 weeks of mindfulness training attenuated interference from negative stimuli on 
performance on a simple cognitive task (with corresponding reductions in skin con-
ductance responses to those stimuli), as compared to an active control group trained 
in relaxation meditation [Ortner, Kilner, & Zelazo, 2007]. In that study, participants 
were shown positive, negative, or neutral pictures, and then 4 s after the picture ap-
peared (and while it remained visible), they also heard a tone. Their task was simply 
to categorize the tone as high or low pitched as quickly as possible. Participants who 
received mindfulness training showed faster categorization in the face of negative 
pictures (compared to pretraining reaction times), meaning that, as a result of the 
training, they were better able to disengage from the emotionally engaging pictures 
and attend to the tone. Participants in the relaxation training condition did not show 
this effect. Other research has found evidence that mindfulness training produces 
patterns of neural activation that are indicative of positive affect [Davidson et al., 
2003], more efficient emotion regulation [Goldin & Gross, 2010], and better conflict 
monitoring [Jha, Krompinger, & Baime, 2007], among a host of other beneficial out-
comes. There is also evidence that even short-term training (11 h) produces changes 
in brain structure (i.e., white matter connectivity) [Tang et al., 2010]. 

  As yoga programs for children proliferate, and more and more children are be-
ing exposed to mindfulness exercises in and out of school [e.g., Garrison Institute, 
2005], there is a growing need to examine systematically whether mindfulness train-
ing also has beneficial effects during childhood. In children, mindfulness training 
often includes small group activities designed to promote awareness of various as-
pects of children’s experiences [e.g., Flook et al., 2010]. For example, children might 
listen to the sound of a bell as it fades and raise their hands when they can no longer 
hear it. These exercises may be scaffolded by props, for example, by placing a stuffed 
animal on children’s abdomens to help them pay attention to their breathing. 

  What research exists to date [for a review, see Burke, 2010] suggests that self-
regulation may improve as a result of mindfulness training during childhood. In 
particular, mindfulness training studies with school age children and adolescents 
have documented improvements on teacher and parent report indices of self-regula-
tion [Flook et al., 2010; Semple, Lee, Rosa, & Miller, 2010], although it remains un-
known whether improvements are also observed on behavioral measures, and/or in 



 Early Childhood Mindfulness 63Human Development 
2011;54:61–65 

younger (preschool-aged) children. The existing research has been valuable in pav-
ing the way for additional investigations, clearly demonstrating that it is possible to 
adapt mindfulness exercises for children, and that children are able and willing to 
engage in these exercises. However, more research is needed to demonstrate the ef-
ficacy of mindfulness interventions in larger-scale studies with behavioral outcome 
measures and adequate experimental control: with random assignment of both 
trainers and trainees, active control conditions, efforts to equate both student and 
teacher expectancy effects across conditions, and validated behavioral measures ad-
ministered by researchers who are blinded to the experimental condition.

  Research that meets these criteria is currently under way at a variety of sites, and 
emerging results are promising. Preliminary findings from our laboratory [Johnson, 
Forston, Gunnar, & Zelazo, 2011], for example, indicate that compared to a control 
condition, a small sample of preschool children randomly assigned to a brief mind-
fulness training curriculum (administered in small groups in biweekly sessions over 
the course of 5 weeks) showed improved sustained attention (based on the NIH Tool-
box Flanker task) [Weintraub et al., 2011] and perspective taking (assessed using the 
theory of mind battery of Wellman and Liu [2004]), but not cognitive flexibility 
(NIH Toolbox Dimensional Change Card Sort). Emotion regulation was not mea-
sured directly in this study.

  Executive function, perspective taking, and emotion regulation are closely re-
lated in development, arguably because they all depend on the same underlying pro-
cesses of reflection made possible by neural circuits that coordinate hierarchically 
arranged regions of prefrontal cortex [Bunge & Zelazo, 2006; O’Reilly, 2010]. Ac-
cording to the iterative reprocessing model [e.g., Cunningham & Zelazo, 2007], the 
reflective reprocessing of information is essential for the deliberate selection, activa-
tion (or deactivation), and maintenance in working memory of relatively explicit 
goals that serve to influence self-regulation in a top-down fashion. These processes 
are important for self-regulation in contexts that may be more or less social, and 
more or less emotional. 

  From the perspective of research on the neurodevelopment of self-regulation, 
mindfulness training has considerable potential as an intervention because it targets 
 both  top-down and bottom-up influences on self-regulation. That is, mindfulness 
training may provide practice in reflective reprocessing (and exercise the prefrontal 
circuits on which this reprocessing depends) while also minimizing influences that 
interfere with prefrontal cortical function (e.g., cortisol/stress) [e.g., Sapolsky, 1996] 
and maximizing influences that promote this function (e.g., dopamine/approach-
oriented emotions such as happiness and curiosity) [e.g., Ashby, Isen, & Turken, 
1999]. As such, mindfulness training may scaffold the development of self-regulation 
by creating conditions conducive to reflection, both in the context of problem solv-
ing and in the context of playful exploration. 

  In summary, emerging research suggests that age-appropriate mindfulness ex-
ercises are feasible for use with young children, even during the preschool period, and 
that such exercises may foster the healthy development of self-regulation. Improve-
ments in self-regulation might be expected to have lasting implications, including 
implications for children’s performance in school [e.g., Blair & Razza, 2007] and chil-
dren’s social and emotional development [e.g., Bierman et al., 2008]. Clearly, however, 
additional research is required to assess the efficacy of mindfulness training in child-
hood, and to understand the mechanisms that may underlie any beneficial effects.
 

lisa




Human Development 
2011;54:61–65 

64  Zelazo/Lyons

 

 References 

 Ashby, F.G., Isen, A.M., & Turken, A.U. (1999). A neuropsychological theory of positive affect and its 
influence on cognition.  Psychological Review, 106,  529–550.  

 Aśvaghos.   a  (c. 50 CE/1959).  Nanda the fair. In E. Conze (Ed. & Transl.), Buddhist scriptures . New York: 
Penguin. 

 Baer, R.A. (2003). Mindfulness training as a clinical intervention: A conceptual and empirical review.  
Clinical Psychology: Science and Practice, 10,  125–143.  

 Bierman, K.L., Domitrovich, C.E., Nix, R.L., Gest, S.D., Welsh, J.A., Greenberg, M.T., Blair, C., Nelson, 
K., & Gill, S. (2008). Promoting academic and social-emotional school readiness: The Head Start 
REDI program.  Child Development, 79,  1802–1817.  

 Blair, C., & Razza, R.P. (2007). Relating effortful control, executive function, and false belief under-
standing to emerging math and literacy ability in kindergarten.  Child Development, 78,  647–666.  

 Brown, K.W., & Ryan, R.M. (2003). The benefits of being present: The role of mindfulness in psycho-
logical well-being.  Journal of Personality and Social Psychology, 84 , 822–848.  

 Bunge, S.A., & Zelazo, P.D. (2006). A brain-based account of the development of rule use in childhood.  
Current Directions in Psychological Science, 15,  118–121.  

 Burke, C.A. (2010). Mindfulness-based approaches with children and adolescents: A preliminary re-
view of current research in an emergent field.  Journal of Child and Family Studies, 19,  133–144.  

 Cunningham, W.A., & Zelazo, P.D. (2007). Attitudes and evaluations: a social cognitive neuroscience 
perspective.  Trends in Cognitive Sciences, 11,  97–104.  

 Cunningham, W.A., & Zelazo, P.D. (2010). The development of iterative reprocessing: Implications for 
affect and its regulation. In P.D. Zelazo, M. Chandler, & E.A. Crone (Eds.),  Developmental social 
cognitive neuroscience  (pp. 81–98). Mahwah: Erlbaum. 

 Davidson, R.J., Kabat-Zinn, J., Schumacher, J., Rosencranz, M., Muller, D., Santorelli, S.F., Urbanowski, 
F., Harrington, A., Bonus, M., & Sheridan, J.F. (2003). Alterations in brain and immune function 
produced by mindfulness meditation.  Psychosomatic Medicine, 65,  564–570.  

 Flook, L., Smalley, S.L., Kitil, M.J., Galla, B.M., Kaiser-Greenland, S., Locke, J., Ishijima, E., & Kasari, 
C. (2010). Effects of mindful awareness practices on executive functions in elementary school chil-
dren.  Journal of Applied School Psychology, 26,  70–95.  

 Garrison Institute (2005).  Contemplation and education: A survey of programs using contemplative tech-
niques in K-12 educational settings: A mapping report.  Garrison: Garrison Institute. 

 Goldin, P.R., & Gross, J.J. (2010). Effects of mindfulness-based stress reduction (MBSR) on emotion 
regulation in social anxiety disorder.  Emotion, 10,  83–91.  

 Grossman, P., Niemann, L., Schmidt, S., & Walach, H. (2004). Mindfulness-based stress reduction and 
health benefits: A meta-analysis.  Journal of Psychosomatic Research, 57,  35–43.  

 Jha, A.P., Krompinger, J., & Baime, M.J. (2007). Mindfulness training modifies subsystems of attention. 
 Cognitive, Affective, and Behavioral Neuroscience, 7,  109–119.  

 Johnson, A.E., Forston, J.L., Gunnar, M.R., & Zelazo, P.D. (2011, April).  A randomized controlled trial 
of mindfulness meditation training in preschool children . Poster to be presented at the Society for 
Research in Child Development Biennial Meeting, Montreal. 

 Kabat-Zinn, J. (1982). An outpatient program in behavioral medicine for chronic pain patients based on 
the practice of mindfulness meditation: Theoretical considerations and preliminary results.  Gen-
eral Hospital Psychiatry, 4,  33–47.  

 Kabat-Zinn, J. (1994).  Wherever you go, there you are.  New York: Hyperion. 
 Lutz, A., Dunne, J.D., & Davidson, R.J. (2007). Meditation and the neuroscience of consciousness: An 

introduction. In P.D. Zelazo, M. Moscovitch, & E. Thompson (Eds.),  The Cambridge handbook of 
consciousness  (pp. 499–551). New York: Cambridge University Press.  

 Ophir, E., Nass, C., & Wagner, A.D. (2009). Cognitive control in media multitaskers.  Proceedings of the 
National Academy of Sciences, 106,  15583–15587.  

 O’Reilly, R.C. (2010). The what and how of prefrontal cortical organization.  Trends in Neurosciences, 33,  
355–361.  

 Ortner, C.N.M., Kilner, S.J., & Zelazo, P.D. (2007). Mindfulness meditation and reduced emotional in-
terference on a cognitive task.  Motivation and Emotion, 31,  271–283.  

 Sapolsky, R.M. (1996). Why stress is bad for your brain.  Science, 273,  749–750.  
 Segal, Z.V., Williams, J.M.G., & Teasdale, J.D. (2002).  Mindfulness-based cognitive therapy for depres-

sion: A new approach to preventing relapse . New York: Guilford Press. 
 Semple, R.J., Lee, J., Rosa, D., & Miller, L.F. (2010). A randomized trial of mindfulness-based cognitive 

therapy for children: Promoting mindful attention to enhance social-emotional resiliency in chil-
dren.  Journal of Child and Family Studies, 19,  218–229.  

 Smallwood, J., & Schooler, J.W. (2006). The restless mind.  Psychological Bulletin, 132,  946–958.  

lisa




 Early Childhood Mindfulness 65Human Development 
2011;54:61–65 

 Tang, Y., Lu, Q., Geng, X., Stein, E.A., Yang, Y., & Posner, M.I. (2010). Short-term meditation induces 
white matter changes in the anterior cingulate.  Proceedings of the National Academy of Sciences of 
the United States of America, 107,  15649–15652.  

 Weintraub, S., Dikmen, S.D., Heaton, R.K., et al. (2011). NIH toolbox for the assessment of behavioral 
and neurological function: Cognition domain instruments. In preparation. 

 Wellman, H.M., & Liu, D. (2004). Scaling of theory-of-mind tasks.  Child Development, 75,  523–541.  
 Zelazo, P.D., & Cunningham, W. (2007). Executive function: Mechanisms underlying emotion regula-

tion. In J. Gross (Ed.),  Handbook of emotion regulation  (pp. 135–158). New York: Guilford. 
 Zylowska, L., Ackerman, D.L., Yang, M.H., Futrell, J.L., Horton, N.L., Hale, T.S., Pataki, C., & Smalley, 

S.L. (2008). Mindfulness meditation training in adults and adolescents with ADHD: A feasibility 
study.  Journal of Attention Disorders, 11,  737–746.  

  


	Cit p_15: 
	Cit p_1: 
	Cit p_5: 
	Cit p_23: 
	Cit p_12: 
	Cit p_27: 
	Cit p_9: 
	Cit p_16: 
	Cit p_24: 
	Cit p_6: 
	Cit p_3: 
	Cit p_21: 
	Cit p_7: 
	Cit p_14: 
	Cit p_18: 
	Cit p_22: 
	Cit p_4: 
	Cit p_11: 
	Cit p_26: 
	Cit p_8: 
	Cit p_30: 
	Cit p_28: 
	Cit p_32: 


