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Abstract

Background. «Outdoor school» is 
a method, which moves the teaching 
out into the open. There has been little 
research into the relationship between 
outdoor school, physical activity and 
improved fitness.

Material and methods. We have com-
pared the level of activity (measured as 
heart rate) in a class of sixth-grade 
pupils during an ordinary school day 
and a day outdoors. The pupils’ heart 
rates were measured during the entire 
school day.

Results. The average heart rate for 
the pupils was 104 beats/minute during 
an ordinary school day and 136 beats/
minute during a day outdoors. The 
average percentage of time with a heart 
rate ≥ 160 beats/minute was 5 % for an 
ordinary school day and 18 % for a day 
outdoors (p < 0.001).

Interpretation. Outdoor school can 
result in a significant increase in 
physical activity compared to that on 
ordinary school days. Thus, the organ-
ization of outdoor school days may 
have a positive effect on pupils’ aerobic 
capacity, which is an important factor 
in physical fitness.
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Physical activity is often used as a collective
term for various types of physical motion
that increase the energy metabolism (1).
More physical activity for everyone is a
government priority (2). The challenge is to
organize kindergarten, school and work in
ways that lead to more physical activity (2).
National guidelines for physical activity
recommend a minimum of 60 min physical
activity of moderate to high intensity daily
for children and young people (2).

Baquet and colleagues (3) maintain that in
children, intensities higher than 80 % of the
maximum heart rate (MHR) are needed to
obtain significantly improved peak oxygen
uptake. With an MHR of 200, this level
equals a heart rate of 160 beats per minute
(bpm). Fredriksen and colleagues (4) have
reported that in Oslo primary school pupils
aged 10–13 years have an MHR of about
200 bpm.

Physical activity during the school day is
primarily linked to transport to and from
school, physical education lessons and
activity during breaks. In addition, other
lessons, outings and special arrangements
contribute to varying degrees (5).

Outdoor school in Norway has been a
method of education since the mid 1990s
(6). A national study in spring 2000 showed
that a half day or more a week of outdoor
schooling made up 37 % of school time for
grades 1–4, 6 % for grades 5–7 and 1 % for
grades 8–10 (7). Physical testing of pupils
has not been included as a central variable in
any Norwegian studies comparing ordinary
school and outdoor school (5). A Danish
study measured the activity level of third-
grade pupils on school and nature days using
an accelerometer. «Forest days» showed
significantly higher activity than ordinary
school days (8).

We wanted to compare the level of activ-
ity (measured as heart rate) in a class of
sixth-grade pupils during an ordinary school
day and a day outdoors. For the ordinary

school day we have defined two types of
activity: classroom teaching and physical
education. For the day outdoors, the types of
activity are lessons within the school
grounds and outside the school grounds
(necessitating transportation). We may thus
compare four types of activity: ordinary
school day, outdoor school day, ordinary
school day without physical education,
outdoor school day without transportation.

Material and methods
Design
In this study, the ordinary school day was
defined as six 45 min lessons, five of which
were in the classroom and one in the gym;
two breaks of 10 min each and one long
break of 45 min. The recorded time for such
a day was 4 hrs 40 min.

Outdoor school here refers to a school day
when the pupils had to be physically active,
do practical tasks and use their whole body
to acquire knowledge. The pupils packed
various pieces of equipment in their class-
room (15 min). They then walked about 2
km through a varied landscape to their out-
door school area. The temperature this day
was around 0 °C and about 5 cm of snow had
newly fallen. The area had been set up for
the pupils to spend about 3 hrs on school
activities related to Lapp culture and the
time of the Vikings. Their task was to set up
a lavvo (Lapp summer tent), build a simple
Viking dwelling of long poles, make a fire-
place and cook Lapp food on a bonfire. They
then returned to school to round off the day
in their classroom. The recorded time for
this day was 5 hrs.

The pupils wore a chest belt with a trans-
mitter and a heart rate monitor. The heart
rate monitors were labeled so that each pupil
used the same monitor on both days. The
project leaders coded and started the moni-
tors and covered them with elastic tape to
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prevent the pupils from touching the buttons
or checking their own pulse. This was done
to counteract the Hawthorne effect (9). The
project leaders stopped the monitors and
collected the chest belts with the transmit-
ters at the end of each day. The labels on the
monitors (apart from information on the sex
of the participant) were removed at the end
of the last day of the experiment.

Sample selection
Sixth-grade pupils (11–12 years) were
chosen for the experiment. The class had
used outdoor school as a method of learning
for several years. The pupils, staff and par-
ents had approved the experiment by signing
an information sheet. Participation was vol-
untary and anonymous and the pupils were

free to withdraw at any stage. Four girls and
14 boys, totally 20 pupils, participated. Due
to some rejected measurements, the final
sample consisted of three girls and 11 boys.

Operationalization
Recording the heart rate is a useful measure
of activity level. Heart rate increases almost
linearly as a function of activity level from
rest to a level that correlates with peak oxy-
gen uptake (10). At this point, the heart rate
has reached its maximum level and cannot
increase even with more activity. To record
heart rate we used Polar Accurex Plus heart
rate monitors and Polar WearLink 31 chest
belts (Polar Electric Oy) with electrodes and
coded transmitters. This type of chest belt
was easy to adjust to the size of the pupils.

The monitors were synchronized and pro-
grammed to record the heart rate every 15th

second. Polar heart rate monitoring equip-
ment has previously been reported as valid
and reliable for recording of heart rate in
children (11, 12).

Statistical analysis
Our starting point is that 160 bpm corre-
sponds to 80 % MHR. The Polar Training
Advisor was used to calculate the mean
heart rate and mean percentage of time with
intensity ≥ 160 bpm for each pupil. The
SPSS statistical programme was used.
Means and standard deviations (SDs) were
calculated and in-pupil differences were
assessed with a paired t- test (often used to
assess in-patient differences when the same
test is done under two different conditions).
The test uses the difference between the
mean score in the two test situations and
includes the SD in the distribution of the
individual differences between the two
situations. The fact that the sample is not two
independent, but rather two identical
«groups» is thereby taken into consideration.

Results
The mean heart rate was lower on the ordin-
ary school day than on the day outdoors
(tab 1). The time pupils had a heart rate
equal to or above 160 bpm was less for
the ordinary school day than for the day
outdoors (tab 2).

Boy No. 10 was typical for his class (fig 1,
fig 2). His mean heart rate for the ordinary
school day was 105 bpm (range 66–188).
The mean for the day outdoors was 135 bpm
(range 79–185).

Discussion
We find that pupils are more active (mea-
sured as mean heart rate), and this varies
less, on the day outdoors than during the
ordinary school day. This is probably linked
to the way the school day is organized. On
the day outdoors, the pupils are not bound by
the classroom. Most of the day is spent on
practical work, and everyone must walk to
and from the outdoor school area.

The mean heart rate is 90–118 bpm for
the ordinary school day and 125–145 bpm
for the day outdoors. Even if pupils have the
same level of activity in the classroom, par-
ticipation in physical education lessons and
the level of activity during breaks can vary
enormously. This is shown in the heart rate
curves for individual pupils. On the day out-
doors, it took the pupils about 85 min to
walk together to and from the outdoor
school area, and the level of activity was
relatively high for everyone. The location of
this area is an important consideration. It
may be close by or far from the school
grounds. Even if we removed the walk to
and from the outdoor school area, the mean
heart rate is still clearly higher for the day
outdoors than for the ordinary school day.
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Figure 1 Heart rate curve for boy No. 10 on the ordinary school day. The X-axis shows the time in hours, 
minutes and seconds. The period from the start of lessons at 0900 to their completion at 1340 is marked 
by the blue bottom line. The red line on 105 bpm shows the MHR in this period. The red area shows where 
the intensity is over 80 % of the MHR
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Figure 2 Heart rate curve for boy No. 10 on the outdoor school day. The X-axis shows the time in hours, 
minutes and seconds. The period from when the pupils started out from school at 0920 until they returned 
at 1420 is marked by the blue bottom line. The red line on 135 bpm shows the MHR in this period. The red 
area shows where the intensity is over 80 % of the MHR
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Pupils are more physically active in the out-
door school area than at school, even when
the ordinary school day includes a physical
education lesson. The difference is even
greater when the day outdoors is compared
to the activity type ordinary school day
without physical education. Most ordinary
school days are of this type.

The day outdoors has also the greatest
percentage of time with activity of an inten-
sity equal to or higher than 80 % of MHR.
This corresponds to 160 bpm in our study.
According to Baquet, an intensity of more
than 80 % of MHR is needed to reach a sig-
nificant increase of peak oxygen uptake for
this age group (3). On the day outdoors the
pupils had such high intensity on average
18 % (55 min) of the entire day. Even for the
activity type «day outdoors within the
school grounds» the pupils had on average
10 % of their time at this intensity, for the
ordinary school day 5 % of the entire day
had such an activity level.

For the day outdoors the percentage of
time with a heart rate ≥ 160 bpm has a
greater SD than the ordinary school day. The
reason for this is that active time was not
recorded before the heart rate had reached
160 bpm. On an ordinary school day, pupils

who exceed this level have less variation in
the percentage of time with such a high rate,
because it mostly occurs for short periods
during the physical education lesson or
breaks. But on a day outdoors, many reach
this level of activity and for some it contin-
ues over time, especially if a walk to the area
is included. The difference in SD (for the
percentage of time with intense activity)
between the two methods of schooling
shows that outdoor school promotes a level
of activity that may increase the peak
oxygen uptake. The activity type «ordinary
school day without physical education»
makes the situation worse.

Conclusion
Providing possibilities for more physical
activity at school is a government priority
(2). In national guidelines the aim is for
children and young people to be physically
active with moderate to high intensity for at
least 60 min daily (2).

Outdoor school can ensure increased
physical activity over a longer period of time
than ordinary school days. Thus, outdoor
school days may make an important contri-
bution to ensuring pupils’ physical activity
with moderate to high intensity.

Our study is built on two days of record-
ing in a class and should be interpreted with
this in mind. More studies are needed on the
association between outdoor school, activity
level and physical fitness for different age
groups.
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Table 1 Differences in mean heart rate by type of activity (N = 14) 

Activity type
Mean 
bpm

Standard 
deviation Difference1

Standard 
error P-value2

Ordinary school day 104 7.2 32 1.8 < 0.01

Outdoor school day including 
transportation (e.g. a walk) 136 5.5

Ordinary school day without 
physical education 99 6.9 30 1.7 < 0.01

Outdoor school day without 
transportation 130 6.3

Ordinary school day 104 7.2 25 1.7 < 0.01

Outdoor school day without 
transportation 130 6.3

1 Corrected for round-off error
2 T-test

Table 2 Differences in mean percentage of time with high intensity recorded as heart rate ≥ 160 
bpm by activity type (N = 14)

Activity type

Mean 
percentage 

time 
Standard 
deviation Difference

Standard 
error P-value1

Ordinary school day 5.1 2.3 12.5 1.4 < 0.01

Outdoor school day with 
transportation (e.g. a walk) 17.8 5.5

Ordinary school day without 
physical education 1.7 1.8 8.5 1.2 < 0.01

Outdoor school day without 
transportation 10.1 4.9

Ordinary school day 5.1 2.3 5.0 1.2 < 0.01

Outdoor school day without 
transportation 10.1 4.9

1 T-test
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