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Physical activity and learning

This review explores the association between physical activity and children’s
learning on the basis of recent research results. It is infended for teachers, teach-
ing staff, directors of municipal educational and cultural services and others
involved in making decisions on education. Its purpose is to highlight the complex
significance of physical activity to children’s growth and development, especial-
ly learning. The review also provides support and offers means to increase physi-
cal activity. It presents the latest research results, published between 2008 and
2011, on the effects of physical activity on children’s learning and academic
achievement, while also taking a stand on how o make use of the results.

The review sfarts by describing the effects of physical activity on academic
achievement, cognitive functions and schooling. It then goes on to examine the
mechanisms that may possibly mediate the effects of physical activity on learn-
ing. In addition, it presents best practices to increase children’s physical activity
during the school day and analyses what the research results mean in terms

of Finnish children and increasing physical activity at school.

The review examines physical activity from the perspectives of school physical
education classes, other physical activity during the school day, leisureime
physical activity, overall physical activity and physical finess. Learning, in turn,
is considered from the perspectives of school grades, cognitive functions (atten-
fion, perception, memory and problem-solving), behaviour and schooling.
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Concepts:

® Llearning is a core process of human growth and development. It is @
key enabler of change in human behaviour. Learning results in changes in
behaviour and the knowledge, skills and emotional reactions underlying
behaviour. Through learning, we can adapt to changes in our environment
and also actively influence our environment and our own behaviour as
part of it. leaming is always an active and interactive process which fakes
place in a cultural and social context. Experiences obtained from the growth
environment both cause and regulate learning.

@ Physical activity is an imporfant medium of learning offered by the growth
environment. Although physical activity can be defined in the context of
energy expenditure as any bodily movement that substantially increases
energy expenditure over the resting level, it can be seen as a biocultural
behaviour: energy is expended in active behaviours that occur in different
forms and cultural contexts. Through physical activity, people learn to
move, learn about themselves and about physical activity. Exercise is
a subcategory of physical activity and can be defined as planned,
structured and repetitive physical activity.

Physical activity is an

e Cognitive functions are related to reception, storage, processing and use of important medium of learning
information, including affention, perception, memory and thinking. The term offered by the growth
‘executive functions’ is an established concept used in psychology to refer environment.

fo co-ordination and control of information processing. Executive functions
regulate other cognitive functions essential to human activity, such as
memory, affention and thinking. Executive functions are responsible for sefting
goals, planning operating methods, selecting and controlling the cognitive
functions required to achieve the goals, as well as for voluntary control of an
individual's own actions, flexibility of actions as well as evaluation of actions.
Such functions are essential in terms of making decisions, solving problems
and leaming.
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The significance of physical activity
to learning

1. Physical activity and academic achievement

Over recent years, research into the association between physical activity
and academic achievement has increased considerably. The latest studies
have shown a link between physical activity infegrated info classes,

Studies have linked physical
activity integrated into classes,

the amount of physical activity and aerobic fitness, on the one hand,

and school grades and standardised test results in individual subjects, the amount of physical activity
on the other. The positive effects of physical activity on academic achieve- and good aerobic fitness with
ment have been detected in mathematical subjects in particular. Participo- good school grades.

fion in fraining as a member of sports and exercise clubs has been linked
fo good performance at school. Furthermore, it should be noted that stud-
ies that involved increasing the time spent in physical education classes and
breaks and, correspondingly, decreasing the amount of time spent in aca-
demic classes did not show any deterioration in pupils' academic leaming

outcomes.
2. Physical activity and cogpnitive functions Increasing physical activity
improved fest results, in
Physical activity has been found to have a positive effect on children’s cogni- particular in tasks requiring
five functions, such as memory, attention and general information processing executive functions and
and problem-solving skills. The lafest studies indicated that increasing physical memory.

activity improved fest results, in particular in tasks requiring executive functions
and memory. However, there is still very litlle research on the direct effects of
physical activity on cognitive functions and the results are somewhat inconsist-
ent. Research has also shown that good aerobic fitness has a positive corre-

lation with memory and executive functions. Conversely, muscular fitness does
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not appear fo have any link to cognitive functions. The connections between
physical activity and cognitive functions may contribute to explaining the link
between physical activity and academic achievement.

3. Physical activity and schooling

In addition to academic achievement and cognitive skills, physical activity
also appears to promote other aspects that are important in terms of learning,
such as classroom behaviour, concentration on assignments and participo-
fion in classwork — and, subsequently, learning itself. Physically active pupils
also have higher goals for further studies after comprehensive school. Moreo-
ver, physically fit pupils are absent from school less frequently than their less
fit peers.

The passages above condensed research results published between 2008 and
201 1. In summary, it is fair fo say that physical activity has positive effects on
learning. However, results vary between studies and some have not found any
link whatsoever between activity and learning. This calls for further high-quality
research into this subject. The table on the following page is a compilation

of examples of studies used in this summary.
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I T T S

Donnelly
et al. (2009)

Reed
etal. (2010)

Castelli
etal. (2011)

Davis
etal. (2011)

Kamijo
etal. (2011)

The study involved adding 90 minutes of moderate-
to-vigorous physical activity fo the school week by
organising fen-minute physical activity sessions for
second- and third-year pupils in between classes.

In the study, a tofal of 30 minutes of in-class physical
activity was organised for third-year pupils during the
course of one school day, repeated on three school
days per week over a period of four months.

In the study, @-yearold children participated in an
afterschool physical activity program every day
for a periofo?/nine months. The program lasted
a couple of hours, involving about 40 minutes of
moderateto-vigorous physical activity.

In the 13-week study, children aged 7 to 11

were divided info a control group and two different
exercise groups, which only differed in terms of the
amount of moderate-tovigorous physical acfivity
(low-dose group: 20 minutes per day, high-

dose group: 40 minutes per day). The children
parficipated in exercise groups af the end of every
school day.

In the 9-month study, children aged 7 to 11
participated in a twohour afferschool physical activity
program following each school day. The programme
focused on aerobic exercise, but it also included

a muscle finess session twice per week. Children
accumulated at least 70 minutes of moderate-fo-
vigorous physical activity on a daily basis.

Subject-specific test results in reading, spelling,
mathematics and composite improved over a
period of three years.

Pupils in the test group performed better than the
confrol group in standardised fests in the humanities
and social subjects. Added physical activity also had
a positive correlation with fluid intelligence, which
illustrates the ability to reason quickly and abstractly.

Children accumulating more moderate-fo-vigorous
physical activity during the physical acfivity programme
performed better than their peers in the most
demanding fasks requiring executive functions.

The research results indicate a correlation between
increasing the amount of daily aerobic exercise by
40 minutes and better scores in a mathematics fest,
but not in a mother fongue test.

The children who participated in exercise program
significantly improved their scores in assignments
requiring executive functions when compared with
children in the control group. Furthermore, the children
in high-dose exercise group achieved significantly
better scores than children in low-dose exercise group.

Response accuracy in a memory fest improved among
children who had participated in physical activity,
whereas there were no changes in accuracy amon
children in the control group. Furthermore, the bene%ifs
of physical activity were the more pronounced, the
more demanding the memory tasks were.
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Factors mediating links between
physical activity and learning

Based on research, physical activity does not necessarily have a direct effect on
learning outcomes; instead, the effect is mediated through several other factors.

It would appear that the anatomical and physiological effects of physical activ-

ity do not only extend to the whole body but also to the brain. Physical activ-
ity increases brain volume and activity, in particular in regions associated with
memory and executive functions. The changes brought about by physical activ-

Physical activity increases
brain volume and activity, in
particular in regions associated

with memory and executive
controlling both motor and cognitive skills in parallel. Physical activity also offers Ehons,

ity in brain structures and functions create additional possibilities for learning.
Furthermore, motor and cognitive skills would appear to develop hand in hand,
because the same mechanisms of the central nervous system are responsible for

opportunities to meet and solve challenges in the living environment, which will
further develop not only cognitive, but also social skills.

Engaging in physical activities offers opportunities for social interaction, which
may explain the link between physical activity and learning. Participation in
organized physical activities develops children’s and young people's ability to lis-

fen to and follow instructions, wait for their own tumn and choose ways of actfion At its best, engaging in
physical activities develops
teamwork skills, self-direction

and the ability to co-operate
cal activities develops teamwork skills, self-direction and the ability to co-oper- with different people.

appropriate for the situation. Furthermore, physical activity provides them with
opportunities to vent and process their feelings. At its best, engaging in physi-

afe with different people. These aspects may contribute to explaining physical-
ly active children’s good learning outcomes. It has also been observed that the
positive effects of physical activity are mediated through self-esteem and school
satisfaction. Moreover, obesity may have negative effects on children’s cognitive
functions and learning.
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The significance of physical activity
to health

Over the last thirty years, Finnish children’s and young people’s aerobic fitness has
deferiorated and obesity has increased. Overweight girls and boys account for about
one fifth of the 12-year-olds" age group. Childhood and adolescent obesity often con-

finues on fo adulthood. There are many underlying factors behind obesity, but the sin-
gle most important reason is excessive energy infake relative to expenditure.

Finnish physical activity recommendations encourage children younger than school

age fo take at least two hours brisk physical activity every day, and schoolaged chil- School-age children el
encouraged to be physically
active for at least one to two

hours daily, in a variety of
ish primary school pupils and only one sixth of lower secondary school pupils fulfil the ways suitable for each age

dren fo be physically acfive for af least 1 1o 2 hours daily, in a variety of ways suit
able for each age. Based on physical acficity measurements, about one half of Finn-

minimum recommendation for physical activity. Follow-up studies show that a high lev- group.
el of physical activity in childhood and adolescence also predicts a physically active

lifestyle in adulthood.

Physical activity has a beneficial effect on children’s physical and mental health. Physi-
cal activity reduces the risk of confracting cardiovascular diseases, prevents excessive
weight gain and maintains or improves physical fitness, while also having a positive The foundations for good

health in adulthood and
prevention of obesity and

osteoporosis are already laid
cognitive, motor, social and ethical growth and development in many ways. during childhood.

effect on children’s mental health. A sufficient level of physical activity is vital for nor-
mal growth and development. At its best, physical activity supports children’s physical,

A physically active lifestyle has a significant bearing on overall health af all stages of
the life cycle. However, the foundations for good health in adulthood and prevention of
obesity and osteoporosis are already laid during childhood. The sooner we pay atfen-
tion to physical activity and inactivity, the more lasting the results that we can achieve.
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Ideas to increase children’s daily
physical activity

Increasing children'’s physical activity and promoting a physically active lifestyle call
for engaging children, their parents, teaching staff and decision-makers. Parents’
support, example and affitudes are of particular importance, because a physically
active lifestyle is adopted at a very early stage. Regular leisureime physical acfivity
plays a significant role in increasing children’s overall physical acfivity, regardless of
whether this takes place at sports clubs or with family and friends.

Schools also play an important role in encouraging children to be physically
active.

Physical education at school aims to have a positive effect on children’s and
young people’s physical, mental and social functioning and well-being.

Physical education at school

@ reaches all pupils, in particular physically inactive children;

® provides skills, knowledge and experiences based on which it is possible
fo adopt a physically active lifestyle;

@ offers an opportunity to reflect on right and wrong, selfishness and following
the rules and to go through different feelings;

® supportfs pupils” wellbeing and growth towards independence
and collaboration as well as selFmotivated physical acticity.

— Increasing physical education at school and developing its contents are
important means of promoting children’s exercise.
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There are diverse options available to increase physical activity at school:

These activities complement physical activity taken during the school day and
help pupils adopt a physically active lifestyle. They also add some pep and
spice fo the school day that are important for learning. During the pilot phase of
the national Finnish Schools on the Move programme in 2010-2012, several
schools have developed and experimented with various actions to increase phys-

ical activity during the school day. Some examples have also been collected in
the table on the next page.

increasing physical education

different types of physically active breaks

sporty events

physical activity during school breaks and when commuting
between home and schoal.
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Examples of increasing physical activity during the school day:

Break-time physical activity

Longer physically active A longer physically active break can be organised by combining morning lessons or
breaks arranging for a longer break as part of school lunch. The longer moming lessons are
inferrupfed with a couple of minutes of exercise to mainfain concentration on learning.

Break-time peer activators Some pupils are frained to become breaktime activators - physical activity instructors during
breaks. These 'break acfivators’ plan and organise breaktime physical activity for their peers
and brainstorm purchases of exercise equipment, for example.

Break-time marathon Breaktime marathon means that pupils walk or run along a route marked out in the schoolyard,
accumulating kilometres equivalent to the marathon distance. As they are walking, pupils collect
points for their own class and when a class has achieved a cerfain score, they gef a reward,
such as an indoor exercise break in the school gym.

Events

Theme days A theme day may involve activities such as inviting local sports clubs to present their activities
with the aid of local “sports heroes’. Pupils can prepare posters in visual arfs lessons fo present
their own sports inferests.

Television formats By way of example, at a ‘Dancing with the Teens' event, pupils challenge adults to participate

in a social evening fo dance together based on the Strictly Come Dancing (also known as
Dancing with the Stars) TV format.
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Physically active commuting between home and school

Home to school campaign In the home to school campaign, pupils sef their own goals, such as walking or cycling
fo school at least three days per week. Achievement of the goal is monifored and successes
are rewarded. Pupils mark the days when they fravelled to school in a physically active manner
on a poster on the classroom wall and add up the days. The class with the highest number
of active days is rewarded with reflectors, a trip or in some other way.

School transport In order to promote physical activity among pupils entitled to school transport, it is possible
to make use of waiting times by organising exercise-orienfed club activities. Transport can
also be organised such that pupils can walk some distance either when leaving home
or when arriving af school.

The above-mentioned examples describe different ways of promoting physical activity at school. However, it is also
advisable fo bear in mind the role of parents in their children’s physical activity habits. It is important for children’s
parents fo learn about the positive effects of physical activity and to get involved in promoting children’s physical activity.
Adopting a physically active lifestyle already sfarts in an individual’s childhood family and school.
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Conclusion

Physical activity promotes children’s and young people’s health and well-being in
many ways. It has also been noted to have a positive effect on learning and cog-
nifive functions, such as memory and executive functions and, as a result, possibly
on academic achievement. On the whole, the arguments for promoting children’s
physically active lifestyle are convincing. Schools offer good opportunities to
increase children’s physical activity and also to support their learning. However,
increasing physical activity during the school day calls for creativity and flexibility

as well as commitment from different parties, such as teachers, children’s parents
and decision-makers. Researchers recommend adding diverse physical activities
appropriate for pupils’ age and developmental levels to school days. Such phys-
ical activity supports children's physical, psychological and social growth and
development, while also promoting health, well-being and leaming.
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This summary is based on a Finnish-language publication of the
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