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Physical exercise and other activity-promoting behaviors, including 
sports, hold incalculable benefits for children and adolescents besides 
physical and psychological health and quality of life [1]. A multitude 
factors contribute to increased brain and functional integrity [2,3] and 
optimal development [4,5] through exercise. Concurrently, a vast range 
of situations and techniques have demonstrated the marked cognitive 
[6], emotional [7,8] and neuroimmunological [9,10] functioning 
manifestations. Unsurprisingly, the influence of physical exercise 
upon school and academic performance is an issue of some magnitude 
[11-13]. In a systematic review of randomized control trials of school 
children, Lees and Hopkins [14] observed that there was a positive 
association between aerobic physical activity and cognition, academic 
achievement, behavior, and psychosocial functioning outcomes. 
Nevertheless, they indicated the necessity for more rigorous trials with 
adequate sample sizes assessing the impact of aerobic physical activity 
on children’s cognitive abilities, psychosocial functioning, behavior, 
and academic achievement; standardized interventions, valid and 
reliable tools of measurement, and long-term follow-up for sustained 
cognitive and psychosocial outcomes were advanced as primary targets. 
Furthermore, Singh et al. [15] showed that physical exercise was linked 
positively to children’s academic performance on the basis of two high-
quality studies. In their turn, they called for the examination of dose-
response relationships between extent of physical activity and academic 
performance. These avenues of consideration seem essential since 
poorer motor performance has been found to be related to inferior 
academic skills in school children, particularly among boys [16]. Their 
results beg the conclusion that early identification of children with 
poor motor/athletic prowess is of necessity and that actions aimed at 
improving these children’s motor performance and academic skills 
during the first school years are important investments. Latham et al. 
[17] showed that provision of middle school students with a choice of 
performing the “FitnessGram” mile run in either traditional one-mile 
run or the treadmill one-mile format exerted positive influences on 
several measures of performance.

Affective status and personal attributes contribute both to 
academic and motor performance [18] as well as attitudes to physical 
exercise [19,20]. One prerequisite for compliance to exercise/activity 
schedules for children and adolescents (adults as well for that matter) 
requires that children’s motivation ought to be founded upon 
enjoyment and the inherent satisfaction provided by physical activity 
is associated with their objectively-assessed physical activity; this type 
of motivation (activity)needs be associated positively with perceptions 
of psychological need satisfaction. The psychological factors implicated 
here represent potential flexible targets for interventions that elevate 
children’s physical activity. Using structural equation modeling, 
Sebire et al. [21] showed the utility of a motivational model in which 
psychological need satisfaction was positively associated with intrinsic 
and identified motivation types and intrinsic motivation was associated 
positively with children’s time spent in moderate-to-vigorous 
physical activity. Cognitive developmental trajectories contribute 
considerably to favorable strategies for optimizing such positive 
attributes as self-determination, internal locus of control, character 

and self-esteem [22,23] together with brain and central nervous 
system concomitants [24,25]. The successful implementation of these 
developmental programs places significant demands upon the caliber 
and professionalism of instructors and mentors. Myer et al. [26] have 
shown that regular, compliant training/coaching with structured and 
integrated modalities throughout the developmental years as a part of 
physical and psychosocial education improves both health and several 
performance variables. Physical exercise bestows a propensity for 
eventual manifestation of “redifferentiated” developmental trajectories 
that may equip even those developing individuals with a paucity 
of positive attributes, e.g. ADHD children, with a prognosis that is 
more adaptive functionally, independent of the applications of other 
therapeutic agents and treatments [27].

Children expressing higher life satisfaction were more connected 
with teachers, better engaged in schoolwork, and earned higher grades 
than those children who were less satisfied. In view of these transitional 
pressures that may affect health variables adversely, the associations 
between personal attributes, such as self-determination, anxiety and 
depression, stress, exercise propensity and academic performance 
amongst adolescents emerges with particular impact upon 
developmental trajectories. Using structural equation modeling with 
data from 750 secondary school pupils (mean age = 13.4 years), Hashim 
et al. [28] observed that greater levels of self-determination (intrinsic 
motivation) were linked positively with exercise habit behavior, with 
intensity of the exercise habit fostering academic performance and 
buffering individuals against the debilitating influences of stress, anxiety 
and depression in the absence of gender effects. The COPE (Creating 
Opportunities for Personal Empowerment), a cognitive-behavioral 
skills-building intervention, combined with TEEN (Thinking, 
Emotions, Exercise, Nutrition) program has been constructed to address 
public health problems affecting academic achievement in adolescents 
[29]. Melnyk et al. [30] studied 779 culturally-diverse adolescents in the 
US Southwest with COPE-TEEN+20 minutes physical exercise over 15 
weeks. As a result of the intervention, they obtained significantly lower 
depression scores, lower mean BMI and higher health course grades 
both during the short-term and long-term testing. 

In a recent unpublished study, we have discerned positive relations 
between academic performance, physical activity, well-being, and self-
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regulation among Swedish high school pupils. We operationalized 
academic performance through high school pupils’ final grades in 
Swedish, Mathematics, English, and Physical education. The courses 
take place during either one or two semesters or the grading scale 
ranges from A = pass with distinction to F = fail. Well-being was 
assessed as subjective well-being (Diener [31]; life satisfaction, positive 
and negative affect) and psychological well-being (Ryff [32]; personal 
growth, self-acceptance, environmental mastery, autonomy, positive 
relations with others, and meaning in life). Self-regulation is the 
procedure implemented by an individual striving to reach a goal [33]: 
identification and evaluation of different strategies to reach a goal (i.e, 
assessment) and then to take action and persist towards the goal (i.e. 
locomotiom). Academic performance, grade point average, is indeed 
positively associated to how intensely pupils exercise, well-being and 
to self-regulation; specially to assessment. Physical activity was also 
associated subjective well-being and to locomotion (Table 1). 

In conclusion, the intervention of physical exercise holds real merit 
for engendering improved academic prowess. These observations are 
hardly surprising in view of the marked increases in neurotrophic 
factors, particularly brain-derived neurotrophic factor (BDNF), 
that have been obtained in association with cognitive and emotional 
benefits (Hopkins [34-36]. Indeed, exercise effects, mediated through 
BDNF, offer children and adolescents real epigenetic, permanent 
advantages [37]. Pareja-Galeano et al. [38] have showed that exercise 
training in adolescent boys (14 ± 2 years) elevated neuroplasticity-
related proteins, BDNF and insulin-like growth factor-1 in comparison 
with sedentary boys. Moreover, physical activity might not only lead to 
better grades but also to enhanced well-being, specially subjective well-
being or happiness, and to the ability to keep moving towards a goal 
and motivating the individual to take action and control of her/his life, 
that is, empowering the individual to become agentic. 
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Physical Activity Well-Being Self-regulation
Grade Point 

Average
Exercise 

Frequency Exercise Intensity Subjective Well-Being Psychological 
Well-Being Locomotion Assessment

Physical Activity
Grade Point Average -
Exercise Frequency .10 -
Exercise Intensity .26** .50*** -

Well-Being
Subjective Well-Being .31*** .18* .22** -

Psychological Well-Being .22** .11 .13 .77*** -

Self-regulation
Locomotion .17* ,08 .23** .48*** .59*** -
Assessment .25** .01 .15 -.23** -.15 .09 -

Note: * p<.05, ** p< .01, *** p<.001.

Table 1: Correlations between grade point average, physical activity, well-being, and self-regulation among Swedish high school pupils (N=154).

ISSN:2469-9837 IJSCP, an open access

http://www.ncbi.nlm.nih.gov/pubmed/16639173
http://www.ncbi.nlm.nih.gov/pubmed/16639173
http://www.ncbi.nlm.nih.gov/pubmed/16639173
http://www.ncbi.nlm.nih.gov/pubmed/20880302
http://www.ncbi.nlm.nih.gov/pubmed/20880302
http://www.ncbi.nlm.nih.gov/pubmed/18094706
http://www.ncbi.nlm.nih.gov/pubmed/18094706
http://www.ncbi.nlm.nih.gov/pubmed/11137155
http://www.ncbi.nlm.nih.gov/pubmed/11137155
http://www.ncbi.nlm.nih.gov/pubmed/10195220
http://www.ncbi.nlm.nih.gov/pubmed/10195220
http://www.ncbi.nlm.nih.gov/pubmed/10195220
http://www.ncbi.nlm.nih.gov/pubmed/17185007
http://www.ncbi.nlm.nih.gov/pubmed/17185007
http://www.ncbi.nlm.nih.gov/pubmed/24349072
http://www.ncbi.nlm.nih.gov/pubmed/24349072
http://www.ncbi.nlm.nih.gov/pubmed/24349072
http://www.ncbi.nlm.nih.gov/pubmed/24349072
http://www.ncbi.nlm.nih.gov/pubmed/8778396
http://www.ncbi.nlm.nih.gov/pubmed/8778396
http://www.ncbi.nlm.nih.gov/pubmed/10893019
http://www.ncbi.nlm.nih.gov/pubmed/10893019
http://www.ncbi.nlm.nih.gov/pubmed/10893019
http://www.ncbi.nlm.nih.gov/pubmed/20953749
http://www.ncbi.nlm.nih.gov/pubmed/20953749
http://www.ncbi.nlm.nih.gov/pubmed/20953749
http://www.ncbi.nlm.nih.gov/pubmed/24347578
http://www.ncbi.nlm.nih.gov/pubmed/24347578
http://www.ncbi.nlm.nih.gov/pubmed/16014127
http://www.ncbi.nlm.nih.gov/pubmed/16014127
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2329661/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2329661/
http://www.cdc.gov/pcd/issues/2013/13_0010.htm
http://www.cdc.gov/pcd/issues/2013/13_0010.htm
http://www.cdc.gov/pcd/issues/2013/13_0010.htm
http://www.ncbi.nlm.nih.gov/pubmed/22213750
http://www.ncbi.nlm.nih.gov/pubmed/22213750
http://www.ncbi.nlm.nih.gov/pubmed/22213750
http://www.ncbi.nlm.nih.gov/pubmed/22213750
http://www.ncbi.nlm.nih.gov/pubmed/24126966
http://www.ncbi.nlm.nih.gov/pubmed/24126966
http://www.ncbi.nlm.nih.gov/pubmed/24126966
http://www.ncbi.nlm.nih.gov/pubmed/24032326
http://www.ncbi.nlm.nih.gov/pubmed/24032326
http://www.ncbi.nlm.nih.gov/pubmed/24032326
http://informahealthcare.com/doi/abs/10.3109/03014460.2013.802012
http://informahealthcare.com/doi/abs/10.3109/03014460.2013.802012
http://informahealthcare.com/doi/abs/10.3109/03014460.2013.802012
http://www.ncbi.nlm.nih.gov/pubmed/19073423
http://www.ncbi.nlm.nih.gov/pubmed/19073423
http://www.ncbi.nlm.nih.gov/pubmed/19073423
http://www.scirp.org/journal/PaperInformation.aspx?paperID=18412#.UsFGJ9IW2kU
http://www.scirp.org/journal/PaperInformation.aspx?paperID=18412#.UsFGJ9IW2kU
http://www.scirp.org/journal/PaperInformation.aspx?paperID=18412#.UsFGJ9IW2kU
http://www.ijbnpa.org/content/10/1/111
http://www.ijbnpa.org/content/10/1/111
http://www.ijbnpa.org/content/10/1/111
http://www.ncbi.nlm.nih.gov/pubmed/24362360
http://www.ncbi.nlm.nih.gov/pubmed/24362360


Citation: Archer T, Garcia D (2014) Physical Exercise Influences Academic Performance and Well-being in Children and Adolescents. Int J Sch Cogn 
Psychol 1: e102. doi: 10.4172/1234-3425.1000e102

Page 3 of 3

Volume 1 • Issue 1 • 1000e102
Int J Sch Cogn Psychol

ISSN: 1234-3425 IJSCP, an open access journal

train-the-trainer model for youth cognitive behavior therapy. Behav Res Ther. 
53:10-19.

23. Vijayakumar N, Whittle S, Yücel M, Dennison M, Simmons J, Allen NB
(2013) Prefrontal Structural Correlates of Cognitive Control duringAdolescent
Development: A 4-Year Longitudinal Study. J Cogn Neurosci. 

24. Manitt C, Eng C, Pokinko M, Ryan RT and Torres-Berrío A, et al. (2013) dcc
orchestrates the development of the prefrontal cortex during adolescence and
is altered in psychiatric patients. Transl Psychiatry 3:e338. 

25. Treit S, Chen Z, Rasmussen C, Beaulieu C (2013) White Matter Correlates
of Cognitive Inhibition During Development: A Diffusion Tensor Imaging Study.
Neuroscience. pii: S0306-4522(13)01035-X.

26. Myer GD, Kushner AM, Faigenbaum AD, Kiefer A and Kashikar-Zuck S, et
al. (2013) Training for the developing brain, part 1: cognitive developmental
considerations for training youth. Curr Sports Med Rep 12: 304-310.

27. Archer T, Kostrzewa RM (2013) Physical exercise alleviates ADHD symptoms:
regional deficits and development trajectory.Neurotox Res. 21:195-209. 

28. Hashim HA, Freddy G, Rosmatunisah A (2012) Relationships between
negative affect and academic achievement among secondary school students: 
the mediating effects of habituated exercise. J Phys Act Health 9: 1012-1019.

29. Lusk P, Melnyk BM (2011) The brief cognitive-behavioral COPE intervention 
for depressed adolescents: outcomes and feasibility of delivery in 30-minute
outpatient visits. J Am Psychiatr Nurses Assoc 17: 226-236.

30. Melnyk BM, Jacobson D, Kelly S, Belyea M and Small L, et al. (2013) Promoting 
healthy lifestyles in high school adolescents. Am J Prev Med 45: 407-415.

31. Diener D (1984) Subjective Well-being. Psychological Bulletin 95: 542-575.

32. Ryff CD (1989) Happiness is everything, or is it? Explorations on the meaning
of psychological well-being. Journal of personality and Social Psychology 57:
1069-1081

33. Kruglanski, AW, Thompson EP, Higgins ET, Atash MN and Pierro A, et al.
(2000). To “do the right thing” or to “just do it”: Locomotion and assessment
as distinct self-regulatory imperatives. Journal of Personality and Social
Psychology 79: 793-815. 

34. Hopkins ME, Davis FC, Vantieghem MR, Whalen PJ, Bucci DJ (2012)
Differential effects of acute and regular exercise on cognition and affect.
Neuroscience 215: 59-68

35. Marosi K, Mattson MP (2013) BDN Fmediates adaptive brain and body
responses to energetic challenges.Trends Endocrinol Metab. pii: S1043-
2760(13)00178-1.

36. Vaynman S, Ying Z, Gomez-Pinilla F (2004) Hippocampal BDNF mediates the
efficacy of exercise on synaptic plasticity and cognition. Eur J Neurosci 20: 
2580-2590.

37. Gomez-Pinilla F, Zhuang Y, Feng J, Ying Z, Fan G (2011) Exercise impacts
brain-derived neurotrophic factor plasticity by engaging mechanisms of
epigenetic regulation. Eur J Neurosci 33: 383-390.

38. Pareja-Galeano H, Brioche T, Sanchis-Gomar F, Montal A and Jovani C, et al.
(2013) Impact of exercise training on neuroplasticity-related growth factors in
adolescents. J Musculoskelet Neuronal Interact 13: 368-371.

ISSN:2469-9837 IJSCP, an open access

http://www.ncbi.nlm.nih.gov/pubmed/24362360
http://www.ncbi.nlm.nih.gov/pubmed/24362360
http://www.ncbi.nlm.nih.gov/pubmed/24345180
http://www.ncbi.nlm.nih.gov/pubmed/24345180
http://www.ncbi.nlm.nih.gov/pubmed/24345180
http://www.ncbi.nlm.nih.gov/pubmed/24346136
http://www.ncbi.nlm.nih.gov/pubmed/24346136
http://www.ncbi.nlm.nih.gov/pubmed/24346136
http://www.ncbi.nlm.nih.gov/pubmed/24355493http:/www.ncbi.nlm.nih.gov/pubmed/24355493
http://www.ncbi.nlm.nih.gov/pubmed/24355493http:/www.ncbi.nlm.nih.gov/pubmed/24355493
http://www.ncbi.nlm.nih.gov/pubmed/24355493http:/www.ncbi.nlm.nih.gov/pubmed/24355493
http://www.ncbi.nlm.nih.gov/pubmed/24030303
http://www.ncbi.nlm.nih.gov/pubmed/24030303
http://www.ncbi.nlm.nih.gov/pubmed/24030303
http://www.ncbi.nlm.nih.gov/pubmed/21850535
http://www.ncbi.nlm.nih.gov/pubmed/21850535
http://www.ncbi.nlm.nih.gov/pubmed/22971880
http://www.ncbi.nlm.nih.gov/pubmed/22971880
http://www.ncbi.nlm.nih.gov/pubmed/22971880
http://www.ncbi.nlm.nih.gov/pubmed/21653495
http://www.ncbi.nlm.nih.gov/pubmed/21653495
http://www.ncbi.nlm.nih.gov/pubmed/21653495
http://www.ncbi.nlm.nih.gov/pubmed/21653495
http://www.ncbi.nlm.nih.gov/pubmed/21653495
http://internal.psychology.illinois.edu/~ediener/Documents/Diener_1984.pdf
http://education.ucsb.edu/janeconoley/ed197/documents/ryffHappinessiseverythingorisit.pdf
http://education.ucsb.edu/janeconoley/ed197/documents/ryffHappinessiseverythingorisit.pdf
http://education.ucsb.edu/janeconoley/ed197/documents/ryffHappinessiseverythingorisit.pdf
http://www.columbia.edu/cu/psychology/higgins/papers/kruglanski%202000%20rmode.pdf
http://www.columbia.edu/cu/psychology/higgins/papers/kruglanski%202000%20rmode.pdf
http://www.columbia.edu/cu/psychology/higgins/papers/kruglanski%202000%20rmode.pdf
http://www.columbia.edu/cu/psychology/higgins/papers/kruglanski%202000%20rmode.pdf
http://www.ncbi.nlm.nih.gov/pubmed/22554780
http://www.ncbi.nlm.nih.gov/pubmed/22554780
http://www.ncbi.nlm.nih.gov/pubmed/22554780
http://www.ncbi.nlm.nih.gov/pubmed/24361004http:/www.ncbi.nlm.nih.gov/pubmed/24361004
http://www.ncbi.nlm.nih.gov/pubmed/24361004http:/www.ncbi.nlm.nih.gov/pubmed/24361004
http://www.ncbi.nlm.nih.gov/pubmed/24361004http:/www.ncbi.nlm.nih.gov/pubmed/24361004
http://www.ncbi.nlm.nih.gov/pubmed/15548201
http://www.ncbi.nlm.nih.gov/pubmed/15548201
http://www.ncbi.nlm.nih.gov/pubmed/15548201
http://www.ncbi.nlm.nih.gov/pubmed/21198979
http://www.ncbi.nlm.nih.gov/pubmed/21198979
http://www.ncbi.nlm.nih.gov/pubmed/21198979
http://www.ncbi.nlm.nih.gov/pubmed/23989258
http://www.ncbi.nlm.nih.gov/pubmed/23989258
http://www.ncbi.nlm.nih.gov/pubmed/23989258

	Title
	Corresponding author
	Acknowledgements
	Table 1
	References

