£

and Public Health

International Journal of
Environmental Research

Article

Physical Activity Recommendations in the Context of New
Calls for Change in Physical Education

Karel Fromel 12, Jana Vasi¢kova !

check for

updates
Citation: Fromel, K.; Vagickov4, J.;
Skalik, K.; Svozil, Z.; Groffik, D.;
Mités, J. Physical Activity
Recommendations in the Context of
New Calls for Change in Physical
Education. Int. J. Environ. Res. Public
Health 2021, 18, 1177. https://
doi.org/10.3390/ijerph18031177

Academic Editor: Paul B. Tchounwou
Received: 13 December 2020
Accepted: 26 January 2021

Published: 28 January 2021

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

, Krzysztof Skalik 2, Zbyné&k Svozil !, Dorota Groffik 2(” and Josef Mitas 1-*

Faculty of Physical Culture, Palacky University Olomouc, Tr. Miru 115, 77111 Olomouc, Czech Republic;
karel.fromel@upol.cz (K.F.); jana.vasickova@upol.cz (J.V.); zbynek.svozil@upol.cz (Z.S.)

Institute of Sport Sciences, The Jerzy Kukuczka Academy of Physical Education, Mikolowska 72A,
40-065 Katowice, Poland; k.skalik@awf katowice.pl (K.S.); d.groffik@awf.katowice.pl (D.G.)

*  Correspondence: josef.mitas@upol.cz; Tel.: +420-58-563-6745

Abstract: The current social, health, and educational changes in society require an adequate response
in school-based physical activity (PA), including physical education (PE) lessons. The objective of
this study was to identify the real average step counts of Czech and Polish adolescents during PE
lessons, and propose recommendations for improving PE programs. This research was carried out in
143 Czech and 99 Polish schools. In the research, a total of 4911 adolescents aged 12-18 years were
analyzed as part of teaching practice and 1827 in the context of habitual school practice. Steps were
monitored using pedometers. The average step count per PE lesson was 2390 in Czech and Polish
boys, while girls achieved 1851 steps. In both countries, boys were subject to greater physical strain
in PE lessons compared to girls, both in teaching practice (F(4088,3) = 154.49, p < 0.001, 17,2 = 0.102)
and school practice (F(1552,3) = 70.66, p < 0.001, 77,2 = 0.103). Therefore, the priority in PE lessons is
to increase the amount of PA for girls, achieve the objectives of PE during PA, and use wearables to
improve awareness of PA and improve physical literacy, as well as to support hybrid and online PE
as a complement to traditional PE.

Keywords: steps; recommendation; wearables; online physical education; pandemic

1. Introduction

The acceleration of social, health, and educational changes requires adequate mod-
ifications to school physical education (PE). The response to the expansion of distance
learning and the associated limitation of social contact, the increase in sedentary behavior,
the increased mental strain, and the limited number of PE lessons and other activities that
do not promote health should reflect the status and trends in the pre-pandemic period.

There has been a long-term downward trend in physical activity (PA) of adoles-
cents [1,2], as well as an increase in sedentary behavior [3-5], overweight and obesity [6,7],
insufficient cardiorespiratory fitness [8], and negative trends in mental health [9], including
other undesirable effects on adolescents” health.

In the Central European region, a decrease in PA [10], insufficient vigorous PA [11],
and insufficient compensation for educational strain by PA [12,13] have been noted.
The high cognitive and mental strain of adolescents in secondary schools is insufficiently
compensated by PA during recess periods, after school, or at weekends [14,15]. An alarm-
ing finding is the occurrence of depression symptoms in 25% of Czech and Polish adoles-
cents [16]. Moreover, the previously confirmed benefits of organized PA [17] are endan-
gered in the time of bans on organized PA, including economic reasons, so a return to the
original state will be difficult.

In most countries, PE struggles to improve its academic position among the other
subjects in the curriculum. In many schools, education is considered in a narrow sense and
is overly focused on knowledge-based academic achievement [18,19]. However, there is
no doubt about the benefit of PE in supporting adolescents” health [19-21]. Nevertheless,
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the evidence of the benefit of PE in promoting adolescents” health and improving their
educational outcomes is insufficiently reflected in educational reforms.

It has been confirmed that PE lessons contribute to an increase in moderate-to-vigorous
physical activity (MVPA) in children [22] as well as in adolescents [20]. It has also been con-
firmed that a higher number of PE lessons per week is associated with higher weekly MVPA in
adolescents [23]. In school programs, PE lessons increase daily MVPA by 12.8 min compared to
days without PE lessons [24]. Similarly, in intervention programs in elementary and secondary
schools, PE lessons contribute to a 24 p.p. increase in MVPA per day as opposed to days without
PE lessons [25]. In terms of school PA, boys with PE lessons in the school program reported
749 £ 418 steps/school hour (without PE lessons = 371 £ 287 steps/school hour), but girls
reported only 627 £ 354 steps/school hour (without PE lessons = 370 4= 273 steps/school
hour) [14]. On days with PE lessons, boys accumulated 11,404 steps/day (girls 8301 steps/
day), while on days without PE lessons, boys accumulated 9175 steps/day (girls 7238 steps/
day) [26]. In secondary schools, during PE lessons, adolescents spend, on average,
35.9% (28.3-43.6%) of time in MVPA [20] and achieve 54% of their time use engaged
in MVPA [27]. Similarly, according to telemetry measurement, 11-14 year-old adolescents
spent 34.3 & 21.8% of their PE lesson time engaged in MVPA [28]. In Central European
countries, it has also been confirmed that PE lessons cannot be replaced by extending
school recess time [14].

The recommendation that adolescents should spend 50% of PE class time in MVPA [29]
is not achieved by most adolescents [30]. In this context, Scruggs [31] added that PE
lessons should include 61.3 steps/min to achieve 30% of PE time engaged in MVPA and
83.9 steps/min to achieve 50% of PE time engaged in MVPA. In the Central European
region, at least 20 min of MVPA is recommended for most types of PE lessons [11]. However,
at least 20 min of MVPA (>3 MET) in PE lessons was achieved by only 25.0% of Czech and
Polish boys and 18.0% of Czech and Polish girls [11]. Based on practical experience and
previous long-term research results, for most types of PE lessons, it is recommended to
achieve submaximal or maximal heart rate at least once per PE lesson [14].

An alarming fact is that in the Czech Republic, there has been a statistically significant
decrease in the evaluation of PE lessons by adolescents, particularly by those with lower
sports and physical achievement [32]. Another serious fact is that the decrease in valuation
is intensified by the deterioration of the “learner role” (being able to show off, engage, etc.)
in PE lessons [32]. In the context of adequately responding to educational changes during
the pandemic, it is also necessary to consider that in the Central European and Eastern
European regions, PE teachers have insufficient experience with hybrid learning in PE and
other forms of online PE. The lack of readiness for using online PE is obvious, especially in
comparison to online PE in other countries such as South Korea or with analyses of the
positives and negatives of online PE in the U.S. [33,34].

The pandemic has brought new challenges and requirements for lifestyle changes,
including for adolescents. Therefore, it is imperative to quickly respond to the changes
in secondary education. There is a serious risk that the differences in the achievement of
cognitive and health objectives within the educational process will increase, just as the
position of PE as a curricular subject. Thus, the critical considerations for simplifying
the relationships between PE and health may deepen even more [35]. The same can be
expected for the disputes between PE theory and PE practice. PE cannot effectively address
the negative effects of the current pandemic on adolescents’ healthy lifestyle without being
supported by school administration, parents, leisure institutions, and sports clubs. Despite
this fact, its role is irreplaceable.

However, do we have sufficient knowledge about the current state and trends in
PE to resolve the emerging socio-educational crises and respond to the new challenges
adequately and effectively within new challenges and new tasks in school PE? Do we
know the real level of PA in PE lessons expressed simply by step counts in the context of
educational programs?
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The objective of this study was to identify the real average step counts of Czech and
Polish adolescents during PE lessons in natural educational environments and propose
recommendations for improving PE programs.

2. Materials and Methods
2.1. Study Design and Participants

This cross-sectional research was carried out between 2015 and 2017 in 143 schools
in the Czech Republic and 99 schools in Silesia in Poland. In total, the research involved
6738 adolescents aged 12-18 years (Table 1). A total of 12.2% of boys and 5.6% of girls were
overweight or obese (14.1% of boys and 22.7% of girls were underweight).

Table 1. Sample characteristics.

i i .m-2
Characteristics " Age (Years) Weight (kg) Height (cm) BMI (kg-m—2)

M (SD) M (SD) M (SD) M (SD)
Teaching practice
Boys CZ 1225 16.39 (1.65) 67.98 (12.54) 176.28 (10.08) 21.76 (2.95)
Boys PL 933 16.16 (1.02) 68.89 (12.23) 176.95 (8.21) 21.90 (3.06)
Girls CZ 1686 1624 (1.50)  55.92(8.39)  165.93 (6.84) 20.28 (2.60)
Girls PL 1067 16.08(0.93)  56.15(8.53)  165.77 (6.12) 2041 (2.74)
School practice
Boys CZ 241 1557 (1.73)  65.68 (15.25)  175.29 (10.96) 21.22 (3.96)
Boys PL 326 1647 (1.03)  67.04(11.72)  177.27 (7.61) 21.25 (2.94)
Girls CZ 637 15.89(1.89)  57.96 (9.64)  166.59 (6.57) 20.83 (2.87)
Girls PL 623 16.65(0.94)  57.03(8.66)  166.17 (6.61) 20.61 (2.57)

Note: M = mean; SD = standard deviation; BMI = body mass index; PL = Poland; CZ = Czech Republic.

This research was carried out in the framework of teaching practice and weekly PA
monitoring in school practice:

(a) Monitoring of step counts in PE lessons as part of teaching practice (referred to as
teaching practice):

This part of the research involved 107 schools in the Czech Republic and 58 schools
in Silesia in Poland. The sample included various types of secondary schools (general,
vocational, and apprentice) from different urban/rural locations, where teaching practices
were carried out. In total, the research involved 4911 Czech and Polish adolescents. In both
countries, all PE lessons were led by student teachers (fifth year of Masters degree program).
The course of teaching practice was similar in both countries. The major difference lies in
the PE curriculum where in Poland the education system includes three PE lessons per
week, while the Czech Republic has only two PE lessons per week.

(b) Monitoring of step counts in PE lessons as part of weekly PA monitoring (referred
to as school practice):

A total of 36 schools in the Czech Republic and 41 schools in Poland consented to
the research-based monitoring of weekly PA. The main reason for the selection of schools
and their consent to the research was long-term cooperation between the schools and the
university departments. This part of the research study involved 1827 Czech and Polish
adolescents. As part of the weekly PA monitoring, including PE, PE lessons were led by
experienced PE teachers (qualified in PE and with more than five years of experience).
In this part of the research, all participants, including their parents, provided informed
consent for the research.

In total, 92% of PE lessons were carried out as single-sex PE, the remaining as co-
educational or hybrid, combining both approaches (single-sex PE in parallel groups).
Most student teachers and PE teachers in the Czech Republic were specialized in two
disciplines (PE and a different subject), while in Poland, most PE teachers were specialized
in just one discipline (only PE). The educational systems of both countries were similar.
However, in the Czech Republic, there were usually only two PE lessons per week on
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average, while in Poland, there were four. In terms of teacher training, there were no
significant conceptual differences, but Poland had a broader curriculum of theoretical and
practical teaching subjects.

In both countries, the research was performed by the same research teams. The main
requirement was to preserve the natural school environment and not to interfere with
the school program or educational process. Another requirement was to avoid a narrow
focus on step count monitoring in PE lessons, which typically does not reflect the usual
level of PA in PE lessons. Secret research methods in PE lessons are ethically unacceptable.
Therefore, the research method used in PE lessons was “addressing a secondary research
problem.” In their teaching practices, student teachers led PE lessons in accordance with the
school program and followed the usual educational objectives. In terms of PE objectives,
the following areas were monitored on a regular basis: Cognitive, emotional, health,
social, relationships, and creative areas and the comprehensive area of “pupil roles” in PE
lessons (in compliance with the PE lesson questionnaire by Fromel et al. [32]). Similarly;,
in school practice, the pedometer-based monitoring of weekly PA included PE lessons.
PA monitoring was not primarily focused on step counts in PE lessons, but on overall
weekly PA. The recording of step counts in PE lessons represented one of the segments of
the school day.

2.2. Procedures

During their teaching practice, student teachers monitored PA in a single PE les-
son chosen by the supervising PE teacher according to actual educational organization
(especially considering the length of recess periods before and after the PE lesson and the
status of sports establishments). PE lessons were led independently by student teachers.
Before the start of the PE lessons, the participants attached a pedometer to their waist and
checked to ensure it showed a zero-step count in the pedometer. During the PE lessons,
no checking of step counts or providing motivation to increase the number of steps was
performed. In the final part of the PE lessons, during relaxation in the lying position,
each participant recorded the step count they achieved in the PE lesson, as well as the
pedometer number (due to data anonymity).

The introduction to weekly PA monitoring was held with the participants in a com-
puter room one day prior to the commencement of PA monitoring. The participants were
informed about the purpose of the research and the method of PA monitoring by using
pedometers. They learned to manipulate the pedometers and to record the time and step
counts for each segment of the day using the record sheet. The records also included the
time and step counts at the beginning and at the end of the PE lessons. The participants
registered on the International Database for Research and Educational Support web appli-
cation (Indares, www.indares.com). More detailed information concerning the time and
step counts for each segment of the day, including PE lessons, were entered into the web
application from the record sheets. The PE lessons were led by PE teachers who were
informed about the weekly PA monitoring. The objectives and content of the PE lessons
were not affected by the research teams. The participants wore the pedometers throughout
the whole week and removed it only for swimming, showering, and sleeping. The study
included those respondents who participated in PE lessons during the monitoring week.
The first PE lesson that met the inclusion criteria was counted. To compare teaching practice
within countries, only step counts in PE lessons were used from the weekly PA monitoring.

2.3. Measurements

To determine the amount of PA in PE lessons, Yamax Digiwalker SW-700 pedometers
were used (Yamax Corporation, Tokyo, Japan), which are also suitable for measuring shorter
forms of PA such as PE [36]. The data concerning the number of steps (but also jumps,
hops, and changes in body position) obtained from the pedometers were not adjusted in
any way. Extremely low (<500 steps) and high (>6000 steps) step counts per PE lesson were
eliminated. In total, 232 participants in teaching practice and 194 in school practice were
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eliminated. The pedometers were calibrated before each research block with a tolerance of
5%. In both countries, PE lessons lasted 45 min. Therefore, all data presented are based on
PE/45 min.

2.4. Data Analysis

The data were analyzed in SPSS version 25 (IBM SPSS, Inc., Armonk, NY, USA) and
Statistica version 13 (StatSoft, Prague, Czech Republic). Descriptive statistics were used
to characterize the samples, difference tests to identify the differences in average step
counts in PE lessons, crossing tables with Pearson’s x? to identify group differences in
the achievement of the recommendations for PE lessons, one-way ANOVAs and post-hoc
Scheffe tests to analyze group differences in step counts per PE lesson, and 7,% and r effect
size coefficients. A logically significant difference was 500 steps in a 45 min PE lessons.
The statistical significance was set at p < 0.05.

2.5. Ethical Statements

This study was approved by the Ethical Committee of the Faculty of Physical Culture,
Palacky University Olomouc under No. 37/2013. The school administrations, parents,
and participants confirmed their agreement to participate in the research by providing
written consent. They were informed about the security and anonymity of the data obtained
through the Indares web application, about the method of data processing, and about the
further use of their data. The schools involved in the project and the participants were
informed of the average group results.

3. Results
3.1. Average Step Count in PE Lessons in Teaching Practice and School Practice

The average step counts per PE lesson in teaching practice confirmed the already
known facts about the higher amount of PA in PE lessons among Czech (p < 0.001) as well
as Polish (p < 0.001) boys as opposed to girls (F(4907,3) = 184.60, p < 0.001, 7, = 0.101)
(Figure 1). Similarly, in school practice, Czech (p < 0.001) and Polish (p < 0.001) boys
reported, on average, more steps during PE lessons than girls (F(1823,3) = 70.86, p < 0.001,
1% = 0.104).

O Teaching practice @ School practice

2597 || |[—= T [
2494 i 1 :
2148| | (12229 T T [
1896]| [T 1946|| |
T 1752
Boys CZ Bovys PL Girls CZ Girls PL

Figure 1. Comparison of step counts per PE lesson (45 min) among Czech (CZ) and Polish (PL) boys and girls during

students’ teaching practice and during weekly monitoring of physical activity.
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In comparison with their Polish counterparts, Czech boys reported more steps per PE
lesson in teaching practice (p < 0.001) as well as in school practice (p = 0.007). As far as girls
were concerned, no statistically significant differences were observed between girls from
the two countries in teaching practice or school practice.

It is interesting to note that in terms of step counts in the PE lessons led by student
teachers and PE teachers (Figure 1), no statistically significant differences were observed in
the Czech (p = 0.897) or Polish (p = 0.948) boys. In the PE lessons led by student teachers,
both Czech (p < 0.001) and Polish (p = 0.005) girls reported, on average, more steps per PE
lesson than Czech and Polish girls in the PE lessons led by PE teachers.

3.2. Summary of Step Count Per PE Lesson among Boys and Girls

In all monitored PE lessons, boys reported (on average, 2390 & 948 steps) statistically
significantly more steps than girls (on average, 1851 + 815 steps) (F = 563.48, p < 0.001,
11p*> = 0.087). Czech adolescents (on average, 2122 = 1030 steps) reported more steps in
PE lessons than Polish adolescents (on average, 2000 £ 723 steps) (F = 1.21, p = 0.271,
11y* < 0.001), but the differences were not considered logically significant.

The recommendation of 2000 steps per PE lesson was achieved in teaching practice
and school practice in 56.4-68.8% of the Czech and Polish boys, but only in 28.4-41.9%
of girls (Figure 2). In total, the recommendation was achieved by 63.4% of the boys and
36.6% of the gitls (x> = 465.96, p < 0.001, r = 0.263). The achievement of the 60 steps/min
threshold was very low in both teaching practice and school practice. The recommendation
was achieved in teaching practice and school practice in 16.4-43.4% of the Czech and Polish
boys, but only in 9.4-16.6% of girls. In total, the recommendation of 60 steps/min was
achieved by 31.7% of the boys and 13.2% of the girls (x*> = 340.75, p < 0.001, r = 0.225).
The highest achievement was observed in school practice among Czech boys (43.4%),
while the lowest was observed in teaching practice among Polish girls (9.4%).

@60 steps/min 02000 steps

61.4
59.3 56.4

38.6 38.3 41.9

26.7 28.4

16.4 16.6

9.4 12.1 11.6

Boys CZ BoysPL BoysCZ BoysPL |GirlsCZ GirlsPL GirlsCZ Girls PL
(n=1225) (n=933) (n=241) (n=326) [(n=1686) (n=1067) (n=637) (n=623)

Teaching practice School practice Teaching practice School practice

Figure 2. Achievement of the recommendation of 2000 steps and 60 steps/min in PE lesson (45 min) in teaching practice

and school practice.

As far as younger and older adolescents in both countries are concerned, significant
differences were observed only in Czech girls (p < 0.001) (Table 2). Compared with younger
and older Czech girls, both younger (p = 0.021) and older (p < 0.001) Polish girls were more
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physically active. Younger Czech boys reported more steps per PE lesson than younger
Polish boys (p < 0.001), but there were no statistically significant differences between older
boys (p = 0.087). Similarly, no statistically significant differences were observed between
younger Czech and Polish girls (p = 0.098) or older girls (p = 0.055).

Table 2. Step counts per PE lesson of boys and girls by age.

Steps
Gender Country Age n b
M SD F p 1>
. <17 768 2638 1149
Bovs Czech Republic >17 608 2516 976 o1 ool 005t
y Poland <17 844 2216 695 : < .
olan >17 415 2074 758
. <17 1276 1935 894
Girl Crech Republie zl7 1047 1709 869 18212  <0.001 0.013
1rls Poland <17 1011 1919 684 : <V :
olan >17 679 1808 718

Note: M = mean; SD = standard deviation; F = ANOVA; p = statistical significance; 17p2 = effect size coefficient.
2 Statistically significant differences between younger and older Czech girls.

In both countries, the differences between overweight and normal weight boys were
not statistically significant; the same applied to girls (Table 3). The lowest physical ac-
tivity in PE lessons was observed in Czech overweight girls, who, on average, reported
only 1774 & 959 steps, while the highest physical activity was observed in Czech boys
(2603 £ 1086 steps).

Table 3. Step counts per PE lesson of boys and girls by BMI.

Steps
Gender Country (kB.l:rdl{z) n P 2
g M SD F p p
. <25 1285 2603 1076
Bovs Czech Republic >25 181 2415 1027 1739 <0001 0050
Yy Poland <25 1107 2181 732 . < .
olan >25 152 2082 615
. <25 2190 1837 885
Girl rech Republi =25 133 1774 959 121 0305 <0.001
1rls Poland <25 1599 1877 703 : : <V
olan >25 91 1827 645

Note: M = mean; SD = standard deviation; F = ANOVA; p = statistical significance; 17,2 = effect size coefficient.

4. Discussion
4.1. Step Counts of Boys and Girls in PE Lessons

The most serious finding of the study was the fact that the average step count per PE
lesson in Czech and Polish boys was 2390 & 948 steps and in girls was 1851 =+ 815 steps,
with a high degree of probability characterizing the amount of PA in habitual PE lessons in
the Czech Republic and Poland. The insignificant differences in step counts per PE lesson
among participants led by student teachers and PE teachers suggest that the lesser experi-
ence of the student teachers did not have a significant effect on the number of steps. As ex-
pected, the step counts were lower than those presented by partial research studies focused
on dance PE lessons (2510-3047 steps) [37], team game lessons (59.8 £ 13.7 steps/min;
2691 steps/45 min PE lesson), or team game lessons (3668 &= 1133 vs. mixed activity lessons;
2759 + 1183 steps/90 min PE lesson) [38,39]. In game-, fitness-, and skill-oriented lessons
in secondary schools, Culpepper and Killion [40] observed on average 2454 + 716 steps
per PE lesson. However, comparisons of reported step counts in PE lessons are problematic
due to the wearables used. For example, according to a partial research study carried out in
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Czech schools using ActiTrainer accelerometers, the average step count achieved by boys
was only 1604 & 784 and by girls 1308 £ 624 steps per 45 min PE lesson [11].

Boys are more physically active in PE lessons than girls, as confirmed by the results
of most studies [27,41-43]. The main reasons for these gender differences in PE lessons
lie in the different content (boys’ content is more fitness-oriented), the fact that fitness
lessons are preferred by boys, and the insufficient use of vigorous dance activities by girls,
as well as the methods of using team sports (especially soccer among boys and volleyball
among girls). We are very critical of the way of teaching and playing volleyball in girls’
PE lessons. Unfortunately, this is based just on observations of PE lessons in schools.
This is highly relevant, especially because volleyball is the most popular team game among
Czech as well as Polish girls [44,45]. In both countries, much more frequent activities are
individual ball games played one-on-one or two-on-two, games on smaller pitches, etc.
The promotion of new ways of using volleyball in PE lessons can increase the level of PA
in PE lessons and support more efficient use of volleyball in leisure time. The insufficient
level of vigorous PA in PE lessons was emphasized by McKenzie et al. [43], who observed
only 3.7 min, which represents 14% of the duration of the lesson, and by Smith, Monnat,
and Lounsbery [21], who reported 17% of the PE lesson.

4.2. Achievement of PE Lesson Recommendations

Hills, Dentel, and Lubans [19] point out that PE lessons do not sufficiently fulfill their
educational, motivational, emotional, and motor functions. According to the results of the
present study, the number of steps per PE lesson accounts for 21.7% in boys and for 16.8%
in girls of the recommended 11,000 steps/day. A study by Smith, Lounsbery, and McKen-
zie [27] suggests that PE lessons contribute by approximately 25% to the recommended
amount of daily PA, but the duration of PE lessons was 27.7 min, i.e., only 65% of the
planned duration. Even in our research, especially in girls, it was confirmed that PE lessons
do not sufficiently support daily PA.

Concerning the recommendation of 2000 steps per PE lesson, an alarming fact is that
almost two thirds of girls do not achieve this minimum number of steps. This finding
need not be an indicator of lower PE lesson quality. However, we should think about
whether a high-quality PE content, including, for example, more static health-oriented
PA, may significantly influence the average step count in PE lessons. Regarding the trends
of sedentary behavior in adolescents, the non-achievement of the recommendation of
2000 steps per PE lesson should not be justified by any well-intentioned educational
objective in PE [5,17,46].

The recommendation of 2000 steps per PE lesson should be achieved in all locomotion-
based PE lessons [11,14]. However, the achievement of this minimum recommendation
is not the objective, but merely a reminder of the significance of PA in every PE lesson.
In many types of fitness-oriented PE lessons, the achievement of this recommendation
is underestimated.

Similarly to the recommendation of 11,000 steps in daily PA, we believe in the im-
portance of the recommended minimum step count in PE lessons jointly for boys and
girls. Similar conclusions were also formulated by Silva et al. [47], who also believed
that this recommendation should not be distinguished by gender. The main argument
for the joint recommendation for boys and girls is the need for a greater focus of girls’ PA
in PE lessons on the skeletal system and PA that supports osteoporosis prevention [48].
Another argument is that in weekly PA monitoring, girls’ responses to wearables tend to be
more positive compared to boys and that girls probably have more knowledge of physical
activity and fitness than boys [49,50].

A well-presented recommendation of 2000 steps per PE lesson in schools in conjunction
with other recommendations for specific segments of the school day [11] and adequate
use of wearables may provide a more detailed specification of physical activity programs
and may support healthy lifestyles in adolescents. Another positive aspect should be
the transfer of this approach of PA in PE lessons to other organized forms of PA as part
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of extracurricular school programs and organized PA leisure activities. PE lessons are a
suitable environment to clarify the positives and negatives of wearables and other everyday
technologies [51]. This knowledge and experience concerning wearables is also essential
for the health and physical literacy of adolescents [52-54]. Moreover, PE lessons in all their
forms cannot waive their responsibility for physical activity promotion and support [19-21],
particularly during the current pandemic.

4.3. Suggestions for Changes in PE Lessons in the Context of Future PE Development

In the difficult time after the pandemic, the long-standing weaknesses of PE will
be more pronounced. Kirk’s [55] criticism of the levels and reforms of PE is highlighted
not only in terms of theory, but also from a practical perspective. The existing interac-
tion between the main actors of the educational process—teacher, students, curriculum,
and environment—is undergoing significant changes that are ahead of the measures in
school practice and especially in PE theory. As a result, it has become extremely diffi-
cult to set PE priorities for the current era. In addition, the socioeconomic, demographic,
political, educational, historical, ethnic, and other specific regional differences are deep-
ening. Despite this fact, it remains important to define the key priorities for the future
development of PE:

e Cancel exemptions from participation in PE lessons. “Participation in school also
means participation in PE lessons or online PE”.

e Increase the amount and intensity of girls’ PA in PE lessons, particularly through
popular PA (dance, dance aerobic, other aerobic activities, etc.).

e Focus PE lessons on increasing step counts, but also the number of jumps, hops,
or dynamic changes in position, which are essential for adolescent girls in the context
of osteoporosis prevention and health literacy promotion.

e  Strive to achieve the PA recommendation for PE lessons, i.e., the maximum use of
lesson time for the PA preferred by adolescents.

e In most PE lessons, include at least shorter periods aimed at locomotion activities,
including steps, hops, and position changes.

e In choosing the content of PE lessons, focus on the use and promotion of preferred
individual PA that can be performed under movement restrictions.

Increase the use of wearables in PE lessons.
Introduce online PE as part of distance learning and try to achieve the recommendation
of 500 steps/h/lesson and the following recess.

e In addition to traditional PE lessons, gradually introduce a hybrid system in the
curriculum, i.e., a combination of traditional and online PE.

e  Enable adolescents/students to use selective forms of individual fitness testing (in Cen-
tral European countries, for example, by means of the Indares web-based application).

e Increase the number of PE lessons in outdoor sports facilities and, where applicable,
in a natural environment.

Restore traditional forms of body hardening in PE lessons.
Encourage students to develop individual PA compensation programs in cooperation
with other classmates using wearables and popular information technology.

Future research should focus on clarifying the transfer of the experience of wearables
in PE lessons into PA monitoring and achievement of PA recommendations in changed
educational conditions. Focus should also be on the benefits of interventions to increase PA
in the context of distance learning.

4.4. Strengths and Limitations of This Study

The main strength of this study is the measurement of steps per PE lesson in the most
real and habitual conditions in the Czech Republic and Poland. The authors assume that
the results are very likely to reflect the real conditions in PE lessons in Czech and Polish
secondary schools and with a high degree of probability also in Central and Eastern Europe.
However, the implementation of the research in habitual school environments limited the
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monitoring of equally important aspects of successful PE, including educational, social,
psychological, and other aspects; as well as the impossibility of objective determination of
somatometric characteristics of participants. Another limitation is the selection of secondary
schools based on long-standing cooperation with the universities and the location of Polish
schools only in the Silesian region. The last limitation concerns the number of participants
in teaching practice and school practice.

5. Conclusions

This study did not identify any significant differences in step counts per PE lesson
in adolescents in teaching practice and school practice. Czech and Polish boys were more
physically active in PE lessons than girls. With increasing age, a decrease in step counts
was observed only in Czech girls. Weight differences did not have a significant effect on
step counts in PE lessons in boys or girls. The use of wearables to monitor step counts in
PE lessons and for a simplified estimate of the amount of PA has a solid response value
in the natural school environment and has the potential to become a strong stimulus to
increase health and physical literacy. The measured data concerning step counts in PE
lessons represent an important starting point for the selection of PA promotion strategies
and for the future development of PE, as well as for the development and verification of
new forms of online PE.

Author Contributions: Conceptualization, K.F. and D.G.; methodology, K.F. and ].M.; formal analysis,
J.V., ZS., and K.S,; data curation, J.V.,, K.S., and Z.S.; writing—original draft preparation, K.F, D.G.,
and ].M. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by the Czech Science Foundation (No. 13-32935S) “The objec-
tification of comprehensive monitoring of school mental and physical strain in adolescents in the
context of physical and mental condition”.

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki, and approved by the Institutional Ethics Committee of the Faculty of
Physical Culture, Palacky University Olomouc (protocol code 24/2012).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Dumith, S.C.; Gigante, D.P.; Domingues, M.R.; Kohl, H.-W., III. Physical activity change during adolescence: A systematic review
and a pooled analysis. Int. ]. Epidemiol. 2011, 40, 685-698. [CrossRef]

2. Guthold, R;; Stevens, G.A ; Riley, L.M.; Bull, F.C. Global trends in insufficient physical activity among adolescents: A pooled
analysis of 298 population-based surveys with 1-6 million participants. Lancet Child. Adolesc. Health 2020, 4, 23-35. [CrossRef]

3. Allen, M.S,; Walter, E.E.; Swann, C. Sedentary behaviour and risk of anxiety: A systematic review and meta-analysis. J. Affect.
Disord. 2019, 242, 5-13. [CrossRef]

4. Joshi, P; Cole, K.; Overton, M. Trends in sedentary behaviors among high school students: Analysis of television and other
screen-time activities. J. Phys. Educ. Sport 2016, 16, 1142-1145. [CrossRef]

5. Yang, L.; Cao, C.; Kantor, E.D.; Nguyen, L.H.; Zheng, X.; Park, Y.; Giovannucci, E.L.; Matthews, C.E.; Colditz, G.A.; Cao, Y. Trends
in sedentary behavior among the US population, 2001-2016. JAMA 2019, 321, 1587-1597. [CrossRef]

6.  Ahluwalia, N.; Dalmasso, P.; Rasmussen, M.; Lipsky, L.; Currie, C.; Haug, E.; Kelly, C.; Damsgaard, M.T.; Due, P.; Tabak, I; et al.
Trends in overweight prevalence among 11-, 13- and 15-year-olds in 25 countries in Europe, Canada and USA from 2002 to 2010.
Eur. J. Public Health 2015, 25, 28-32. [CrossRef]

7.  Pate, R.R.; Flynn, J.I.; Dowda, M. Policies for promotion of physical activity and prevention of obesity in adolescence. J. Exerc.
Sci. Fit. 2016, 14, 47-53. [CrossRef]

8.  Raghuveer, G,; Hartz, J.; Lubans, D.R.; Takken, T.; Wiltz, J.L.; Mietus-Snyder, M.; Perak, A.M.; Baker-Smith, C.; Pietris, N.;

Edwards, N.M.; et al. Cardiorespiratory fitness in youth: An important marker of health. A scientific statement from the American
Heart Association. Circulation 2020, 142, e101-e118. [CrossRef]


http://doi.org/10.1093/ije/dyq272
http://doi.org/10.1016/S2352-4642(19)30323-2
http://doi.org/10.1016/j.jad.2018.08.081
http://doi.org/10.7752/jpes.2016.04183
http://doi.org/10.1001/jama.2019.3636
http://doi.org/10.1093/eurpub/ckv016
http://doi.org/10.1016/j.jesf.2016.07.003
http://doi.org/10.1161/CIR.0000000000000866

Int. J. Environ. Res. Public Health 2021, 18, 1177 11 of 12

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Baldursdottir, B.; Valdimarsdottir, H.B.; Krettek, A.; Gylfason, H.F,; Sigfusdottir, .D. Age-related differences in physical activity
and depressive symptoms among 10-19-year-old adolescents: A population based study Psych. Sport Exerc. 2017, 28, 91-99.
[CrossRef]

World Health Organization Regional Office for Europe. Physical Activity in Adolescents. 2016. Available online: https://www.
euro.who.int/__data/assets/pdf_file/0018/303480/HBSC-No.7_factsheet_Physical.pdf?ua=1 (accessed on 25 September 2020).
Fromel, K.; Groffik, D.; Mitd$, ].; Madarasova Geckova, A.; Csanyi, T. Physical activity recommendations for segments of school
days in adolescents: Support for health behavior in secondary schools. Front. Public Health 2020, 8, 527442. [CrossRef]

Jakubec, L.; Fromel, K.; Chmelik, F.; Groffik, D. Physical activity in 15-17-year-old adolescents as compensation for sedentary
behavior in school. Int. |. Environ. Res. Public Health 2020, 17, 3281. [CrossRef]

Svozil, Z.; Fromel, K.; Chmelik, E; Jakubec, L.; Groffik, D.; Safa¥, M. Mental load and its compensation by physical activity in
adolescents at secondary schools. Cent. Eur. |. Public Health 2015, 23, 544-549. [CrossRef]

Fromel, K.; Svozil, Z.; Chmelik, E; Jakubec, L.; Groffik, D. The role of physical education lessons and recesses in school lifestyle of
adolescents. . Sch. Health 2016, 86, 143-151. [CrossRef]

Kudlacek, M.; Fromel, K.; Jakubec, L.; Groffik, D. Compensation for adolescents” school mental load by physical activity on
weekend days. Int. |. Environ. Res. Public Health 2016, 13, 308. [CrossRef]

Fromel, K ; Jakubec, L.; Groffik, D.; Chmelik, F.; Svozil, Z.; Safa¥, M. Physical activity of secondary school adolescents at risk of
depressive symptoms. J. Sch. Health 2020, 90, 641-650. [CrossRef]

Gaba, A.; Rubin, L.; Badura, P; Roubalova, E.; Sigmund, E.; Kudlacek, M.; Sigmundova, D.; Dygryn, J.; Hamrik, Z. Results from
the Czech Republic’s 2018 Report Card on Physical Activity for Children and Youth. J. Phys. Act. Health 2018, 15, S338-5340.
[CrossRef]

Fromel, K.; Safaf, M.; Jakubec, L.; Groffik, D.; Zatka, R. Academic stress and physical activity in adolescents. BioMed Res. Int.
2020, 2020, 4696592. [CrossRef]

Hills, A.P,; Dengel, D.R.; Lubans, D.R. Supporting public health priorities: Recommendations for physical education and physical
activity promotion in schools. Prog. Cardiovasc. Dis. 2015, 57, 368-374. [CrossRef] [PubMed]

Hollis, ].L.; Sutherland, R.; Williams, A.J.; Campbell, E.; Nathan, N.; Wolfenden, L.; Morgan, P.J.; Lubans, D.R.; Gillham, K;
Wiggers, ]. A systematic review and meta-analysis of moderate-to-vigorous physical activity levels in secondary school physical
education lessons. Int. |. Behav. Nutr. Phys. Act. 2017, 14, 52. [CrossRef]

Smith, N.J.; Monnat, S.M.; Lounsbery, M.A.F. Physical activity in physical education: Are longer lessons better? . Sch. Health
2015, 85, 141-148. [CrossRef]

Froberg, A.; Raustorp, A.; Pagels, P.; Larssson, C.; Boldemann, C. Levels of physical activity during physical education lessons in
Sweden. Acta Paediatr. 2017, 106, 135-141. [CrossRef]

Groffik, D.; Mitas, J.; Jakubec, L.; Svozil, Z.; Fromel, K. Adolescents’ physical activity in education systems varying in the number
of weekly physical education lessons. Res. Q. Exerc. Sport 2020, 91, 551-561. [CrossRef]

Mooses, K.; Pihu, M.; Riso, E.-M.; Hannus, A.; Kaasik, P.; Kull, M. Physical education increases daily moderate to vigorous
physical activity and reduces sedentary time. J. Sch. Health 2017, 87, 602-607. [CrossRef]

Lonsdale, C.; Rosenkranz, R.R.; Peralta, L.R.; Bennie, A.; Fahey, P.; Lubans, D.R. A systematic review and meta-analysis of
interventions designed to increase moderate-to-vigorous physical activity in school physical education lessons. Prev. Med. 2013,
56,152-161. [CrossRef]

Gralla, M.H.; Alderman, B.L. Effects of physical education on cognition and total daily activity. Res. Q. Exerc. Sport 2013, 84.
[CrossRef]

Smith, N.J.; Lounsbery, M.A.F.; McKenzie, T.L. Physical activity in high school physical education: Impact of lesson context and
class gender composition. J. Phys. Act. Health 2014, 11, 127-135. [CrossRef]

Fairclough, S.; Stratton, G. ‘Physical education makes you fit and healthy’. Physical education’s contribution to young people’s
physical activity levels. Health Educ. Res. 2005, 20, 14-23. [CrossRef]

Pate, R.R.; Davis, M.G.; Robinson, T.N.; Stone, E.J.; McKenzie, T.L.; Young, ].C. Promoting physical activity in children and youth.
Circulation 2006, 114, 1214-1224. [CrossRef]

Hollis, J.L.; Sutherland, R.; Campbell, L.; Morgan, PJ.; Lubans, D.R.; Nathan, N.; Wolfenden, L.; Okely, A.D.; Davies, L.;
Williams, A.; et al. Effects of a ‘school-based” physical activity intervention on adiposity in adolescents from economically
disadvantaged communities: Secondary outcomes of the ‘Physical Activity 4 Everyone’ RCT. Int. |. Obes. 2016, 40, 1486-1493.
[CrossRef]

Scruggs, P.W. Quantifying physical activity in physical education via pedometry: A further analysis of steps/min guidelines.
J. Phys. Act. Health 2013, 10, 734-741. [CrossRef]

Fromel, K.; Vasi¢kova, J.; Svozil, Z.; Chmelik, F; Skalik, K.; Groffik, D. Secular trends in pupils’ assessments of physical education
lessons in regard to their self-perception of physical fitness across the educational systems of Czech Republic and Poland.
Eur. Phys. Educ. Rev. 2014, 20, 145-164. [CrossRef]

Jeong, H.-C.; So, W.-Y. Difficulties of online physical education classes in middle and high school and an efficient operation plan
to address them. Int. J. Environ. Res. Public Health 2020, 17, 7279. [CrossRef] [PubMed]


http://doi.org/10.1016/j.psychsport.2016.10.007
https://www.euro.who.int/__data/assets/pdf_file/0018/303480/HBSC-No.7_factsheet_Physical.pdf?ua=1
https://www.euro.who.int/__data/assets/pdf_file/0018/303480/HBSC-No.7_factsheet_Physical.pdf?ua=1
http://doi.org/10.3389/fpubh.2020.527442
http://doi.org/10.3390/ijerph17093281
http://doi.org/10.21101/cejph.a4186
http://doi.org/10.1111/josh.12362
http://doi.org/10.3390/ijerph13030308
http://doi.org/10.1111/josh.12911
http://doi.org/10.1123/jpah.2018-0508
http://doi.org/10.1155/2020/4696592
http://doi.org/10.1016/j.pcad.2014.09.010
http://www.ncbi.nlm.nih.gov/pubmed/25269062
http://doi.org/10.1186/s12966-017-0504-0
http://doi.org/10.1111/josh.12233
http://doi.org/10.1111/apa.13551
http://doi.org/10.1080/02701367.2019.1688754
http://doi.org/10.1111/josh.12530
http://doi.org/10.1016/j.ypmed.2012.12.004
http://doi.org/10.1080/02701367.2013.791604
http://doi.org/10.1123/jpah.2011-0334
http://doi.org/10.1093/her/cyg101
http://doi.org/10.1161/CIRCULATIONAHA.106.177052
http://doi.org/10.1038/ijo.2016.107
http://doi.org/10.1123/jpah.10.5.734
http://doi.org/10.1177/1356336X13508684
http://doi.org/10.3390/ijerph17197279
http://www.ncbi.nlm.nih.gov/pubmed/33028002

Int. J. Environ. Res. Public Health 2021, 18, 1177 12 of 12

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.
55.

SHAPE America—Society of Health and Physical Educators. Guidelines for K-12 online Physical Education. [Guidance
Document]. 2018. Available online: https://www.shapeamerica.org/uploads/pdfs/2020/guidelines/Online-PE-Guidance-
Document.pdf (accessed on 26 September 2020).

Kirk, D. Physical education-as-health promotion: Recent developments and future issues. Educ. Health 2018, 36, 70-75.
Scruggs, P.W. Pedometer steps/min in physical education: Does the pedometer matter? ]. Sci. Med. Sport 2013, 16, 36-39.
[CrossRef]

Fromel, K.; Stratton, G.; Vasendova, J.; Pangrazi, R.P. Dance as a fitness activity: The impact of teaching style and dance form.
JOPERD 2002, 73, 26-30. [CrossRef]

Hodges, M.; Wicke, J.; Flores-Marti, I. Tactical games model and its effects on student physical activity and gameplay performance
in secondary physical education. Phys. Educat. 2018, 75, 99-115. [CrossRef]

Marmeleira, J.EF.; Aldeias, N.M.C.; dos Santos Medeira da Graga, PM. Physical activity levels in Portuguese high school physical
education. Eur. Phys. Educ. Rev. 2012, 18, 191-204. [CrossRef]

Culpepper, D.; Killion, L. It’s not me, it’s you: The disconnect of physical education teachers to physical activity in the gym.
Sports 2015, 3, 302-311. [CrossRef]

Hartwig, T.B.; del Pozo-Cruz, B.; White, R.L.; Sanders, T.; Kirwan, M.; Parker, P.D.; Vasconcellos, D.; Lee, J.; Owen, K.B,;
Antczak, D.; et al. A monitoring system to provide feedback on student physical activity during physical education lessons.
Scand. J. Med. Sci. Sports 2019, 29, 1305-1312. [CrossRef]

Hubackovd, R.; Groffik, D.; Skrzypnik, L.; Fromel, K. Physical activity and inactivity in primary and secondary school boys” and
girls” daily program. Acta Gymnica 2016, 46, 193-200. [CrossRef]

McKenzie, T.L.; Marshall, S.J.; Sallis, ].F.; Conway, T.L. Student activity levels, lesson context, and teacher behavior during middle
school physical education. Res. Q. Exerc. Sport 2000, 71, 249-259. [CrossRef] [PubMed]

K¥en, F; Kudlaéek, M.; Wasowicz, W.; Groffik, D.; Fromel, K. Gender differences in preferences of individual and team sports in
Polish adolescents. Acta Univ. Palacki. Olomuc. Gymn. 2012, 42, 43-52. [CrossRef]

Kudlacek, M.; Fromel, K.; Groffik, D. Associations between adolescents’ preference for fitness activities and achieving the
recommended weekly level of physical activity. J. Exerc. Sci. Fit. 2020, 18, 31-39. [CrossRef] [PubMed]

Aubert, S.; Barnes, ].D.; Aguilar-Farias, N.; Cardon, G.; Chang, C.-K.; Nystrém, C.D.; Demetriou, Y.; Edwards, L.; Emeljanovas, A.;
Gaba, A ; et al. Report card grades on the physical activity of children and youth comparing 30 very high human development
index countries. . Phys. Act. Health 2018, 15, 5298-5314. [CrossRef] [PubMed]

da Silva, M.P; Fontana, F.E.; Callahan, E.; Mazzardo, O.; De Campos, W. Step-count guidelines for children and adolescents:
A systematic review. J. Phys. Act. Health 2015, 12, 1184-1191. [CrossRef]

Janz, K.F,; Thomas, D.Q.; Ford, M.A.; Williams, S.M. Top 10 research questions related to physical activity and bone health in
children and adolescents. Res. Q. Exerc. Sport 2015, 86, 5-12. [CrossRef]

Vasitkova, J.; Groffik, D.; Fromel, K.; Chmelik, F.; Wasowicz, W. Determining gender differences in adolescent physical activity
levels using IPAQ long form and pedometers. Ann. Agric. Environ. Med. 2013, 20, 749-755.

Liu, Y;; Chen, S. Students’ knowledge and behaviors for active living: A cross-sectional survey study. J. Teach. Phys. Educ. 2020,
39, 206-215. [CrossRef]

Goodyear, V.A.; Kerner, C.; Quennerstedt, M. Young people’s uses of wearable healthy lifestyle technologies; surveillance,
self-surveillance and resistance. Sport Educ. Soc. 2017, 24, 212-225. [CrossRef]

Francis, C.E.; Longmuir, P.E.; Boyer, C.; Andersen, L.B.; Barnes, ].D.; Boiarskaia, E.; Cairney, J.; Faigenbaum, A.D.; Faulkner, G.;
Hands, B.P,; et al. The Canadian assessment of physical literacy: Development of a model of children’s capacity for a healthy,
active lifestyle through a Delphi process. J. Phys. Act. Health 2016, 13, 214-222. [CrossRef]

Lundvall, S. Physical literacy in the field of physical education—A challenge and a possibility. J. Sport Health Sci. 2015, 4, 113-118.
[CrossRef]

Young, L.; O “Connor, J.; Alfrey, L. Physical literacy: A concept analysis. Sport Educ. Soc. 2019, 24, 1-14. [CrossRef]

Kirk, D. Physical education futures: Can we reform physical education in the early 21st century? eJRIEPS 2012, 27. [CrossRef]


https://www.shapeamerica.org/uploads/pdfs/2020/guidelines/Online-PE-Guidance-Document.pdf
https://www.shapeamerica.org/uploads/pdfs/2020/guidelines/Online-PE-Guidance-Document.pdf
http://doi.org/10.1016/j.jsams.2012.05.011
http://doi.org/10.1080/07303084.2002.10607805
http://doi.org/10.18666/TPE-2018-V75-I1-7551
http://doi.org/10.1177/1356336X12440022
http://doi.org/10.3390/sports3040302
http://doi.org/10.1111/sms.13438
http://doi.org/10.5507/ag.2016.020
http://doi.org/10.1080/02701367.2000.10608905
http://www.ncbi.nlm.nih.gov/pubmed/10999262
http://doi.org/10.5507/ag.2012.005
http://doi.org/10.1016/j.jesf.2019.10.001
http://www.ncbi.nlm.nih.gov/pubmed/31719832
http://doi.org/10.1123/jpah.2018-0431
http://www.ncbi.nlm.nih.gov/pubmed/30475144
http://doi.org/10.1123/jpah.2014-0202
http://doi.org/10.1080/02701367.2014.995019
http://doi.org/10.1123/jtpe.2018-0352
http://doi.org/10.1080/13573322.2017.1375907
http://doi.org/10.1123/jpah.2014-0597
http://doi.org/10.1016/j.jshs.2015.02.001
http://doi.org/10.1080/13573322.2019.1677586
http://doi.org/10.4000/ejrieps.3222

	Introduction 
	Materials and Methods 
	Study Design and Participants 
	Procedures 
	Measurements 
	Data Analysis 
	Ethical Statements 

	Results 
	Average Step Count in PE Lessons in Teaching Practice and School Practice 
	Summary of Step Count Per PE Lesson among Boys and Girls 

	Discussion 
	Step Counts of Boys and Girls in PE Lessons 
	Achievement of PE Lesson Recommendations 
	Suggestions for Changes in PE Lessons in the Context of Future PE Development 
	Strengths and Limitations of This Study 

	Conclusions 
	References

