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Abstract

Motivation, with special emphasis on intrinsic motivation is important factor that influences physical activity 
levels (PAL). The COVID-19 pandemic forced Physical education (PE) teachers to switch to online classes, which 
increased the problem of keeping students motivated to be physically active. This study aimed to determine 
the associations between enjoyment in online PE classes and PAL during the COVID-19 lockdown. 198 high-
school students aged 14-19 years participated in this study. Variables included interest and enjoyment in PE 
classes assessed by the Intrinsic Motivation Inventory questionnaire and PAL assessed by Physical Activity 
Questionnaire for Adolescents. Pearson’s correlation coefficient was calculated to evaluate the associations 
between variables. Independent samples T-test and χ2 test were used for determining the gender differences 
in study variables. Significant correlation between PAL and interest/enjoyment in online PE classes was re-
corded (R=0.23, p<0.05). There were no significant differences between girls and boys in the total subset inter-
est/enjoyment of intrinsic motivation. However, the difference was observed in the subset enjoyment (χ2(1, 
N=198)=9.53), with boys showing more enjoyment. Because of the evidenced positive association between 
interest/enjoyment in PE classes and PAL, it is crucial to provide students fun and interesting PE online classes 
to maintain PAL during the pandemic and similar situations. The special emphasis should be placed on girls.
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Introduction
Physical activity (PA) is defined as any movement of the 

human body performed by skeletal muscles, which requires 
energy expenditure (Caspersen, Powell, & Christenson, 1985). 
Even though regular and adequate PA has numerous benefits 
for health of children and adolescents, research has shown that 
81% of adolescents worldwide do not meet the recommend-
ed guidelines of 60 minutes of moderate to high PA (Guthold, 
Stevens, Riley, & Bull, 2020). Of particular concern is the data 
from World Health Organization (WHO) from 2018, where 
it is shown that only 19% of Croatian 15-year-olds (25% of 
boys and 12% of girls) reach the recommended physical ac-
tivity levels (PAL) (WHO, 2018). At the same time, 10-20% 

of children and adolescents worldwide have mental disorders 
(WHO, 2020).

Physical Education (PE) classes are considered to be one 
of the most important factors in promoting lifelong PA and 
improving the health of young people, both in PE classes 
(Barkoukis, Chatzisarantis, & Hagger, 2021; Escriva-Boulley, 
Tessier, Ntoumanis, & Sarrazin, 2018), and in their free time 
(Wang & Chen, 2020). In Croatia, PE classes are carried out 
in a fund of 3 hours per week from the 1st to the 3rd grade of 
primary school, and 2 hours per week in secondary schools 
and at faculties. PE enables students to get to know their own 
body and its functioning, encourages harmonious growth and 
development of the organism, contributes to greater work abil-
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ities, learning success, personal and social development and 
develops awareness of the importance of PA and exercise for 
maintaining and improving health (Rasberry et al., 2011).

Motivation is an important factor influencing PAL. 
Motivation is defined as “a psychological construct that ex-
plains why people choose to behave in a certain way at a cer-
tain moment” (Barić, 2012). Engaging in PA is a consequence 
of a combination of intrinsic and extrinsic motivation (Ryan, 
Williams, Patrick, & Deci, 2009). Briefly, intrinsic motivation 
is one in which the need for activity arose from internal incen-
tives, satisfaction arose from the activity itself and its meaning, 
and not from external stimuli such as rewards and acknowl-
edgments which determine extrinsic motivation (Ntoumanis, 
2001). In research, intrinsic motivation has been recognized 
as an important factor for exhibiting greater effort in activity 
and greater satisfaction with exercise during PA classes, and 
in sports (Brustad, Babkes & Smith 2001; Ntoumanis, 2001). 
When students are intrinsically motivated, they show interest 
and intention to participate in PA, experience enjoyment and 
feelings of competence, and are less likely to feel bored in PE 
classes (Ntoumanis, 2001).

The pandemic of the new disease COVID-19 was de-
clared in March 2020 (Cucinotta & Vanelli, 2020). The main 
method for controlling the COVID-19 pandemic was the 
implementation of social distancing measures that included 
the closure of schools, universities, cafes, restaurants, sports 
and recreational facilities and clubs, and other places for so-
cial gatherings (Bedford et al., 2020). Research has regularly 
reported a decrease in PAL worldwide as a result of imposed 
social distancing measures during a pandemic (Stockwell 
et al., 2021), and a decrease in PAL has also been reported 
in adolescents from Croatia and Bosnia and Herzegovina 
(Sekulić, Blažević, Gilić, Kvesić, & Zenić, 2020; Gilić, Ostojić, 
Ćorluka, Volarić, & Sekulić, 2020; Karuc, Sorić, Radman, & 
Mišigoj-Duraković, 2020). At the same time, the appearance 
of COVID-19 disease has significantly changed the usual way 
and approach of teaching PE and expected teachers to intro-
duce modern technology and implementation of distance PE 
teaching. This posed a significant challenge for PE teachers to 
motivate their students to remain active and to create appli-
cable online PE classes.

Regarding the lack of studies that directly examined the 
relationship between enjoyment in distance learning PE and 
PAL, the aim of this study was to determine the association 
of distance learning PE with PAL and to determine whether 
there are gender differences. We hypothesized that the enjoy-
ment in distance learning PE will be positively associated with 
PAL, i.e., that students who enjoy distance learning PE will be 
more physically active. Also, we hypothesized that a significant 
difference will be found regarding gender; precisely, that boys 
will enjoy distance learning PE more than girls.

Methods
Participants

This research included 198 high school students (141 fe-
male, 57 male) from Osijek - Baranja County (Croatia), aged 
14 to 19 years. Students were of good health (i.e., not injured 
or ill) during the study duration. The informed consent was 
signed by the parents or legal guardians before the study ini-
tiation for students aged less than 18 years. The study was ap-
proved by the ethical board University of Zagreb, Faculty of 
Kinesiology.

Study design and procedures
The data used in this research was collected during April 

2021. At the very beginning, the participants were explained 
the purpose of the research, it was pointed out that there are 
no correct or incorrect answers and that they answer questions 
according to personal evaluation of the current situation. Data 
collection was organized through an online survey system 
(Survey Monkey, San Mateo, California, USA). Participants 
were asked to enter their code so that anonymity would be 
guaranteed and that the data could be linked in case of a re-
peated measurement. 

Variables
The variables in this study included the gender (male, fe-

male), age of participants (14-19 years) and questionnaires for 
assessing the interest/enjoyment in PE classes and PAL.

The Croatian version of the questionnaire of intrin-
sic motivation (Intrinsic Motivation Inventory - IMI) was 
used to assess the enjoyment in PE online lessons (McAuley, 
Duncan, & Tammen, 1989; Barić, Cecić-Erpič & Babić, 
2002). IMI is a measuring instrument where the total level 
of intrinsic motivation is estimated as a result of four corre-
sponding dimensions (interest/enjoyment; perceived com-
petence; effort/importance; tension/pressure). The ques-
tionnaire consists of 18 items; for the purposes of this re-
search, the interest/enjoyment dimension was used, which 
consists of 5 items through which it is determined to what 
extent the assessed activity is considered interesting and 
enjoyable. The task of the participants when filling out this 
questionnaire is to indicate the degree of agreement with 
the 5 offered statements: (1) “I really enjoy distance learning 
physical education” – IMI 1; (2) “It’s fun to practice distance 
learning physical education” – IMI 7; (3) “The contents we 
learn in distance learning physical education are very inter-
esting to me” – IMI 8; (4) “I think it’s great for me while 
I’m in distance learning physical education classes” – IMI 
13; (5) “The contents of distance learning physical educa-
tion classes can not hold my attention” – IMI 17. The an-
swers were evaluated on a 5-point Likert scale, marked as 
1-strongly disagree, 2-mostly disagree, 3-neither agree nor 
disagree, 4-mostly agree, 5-completely agree. The results of 
each participant are expressed as the average value of their 
responses. For this study, the parts of the questionnaire 
were terminologically adapted to assess the enjoyment in 
PE distance learning classes, based on the previously tested 
Croatian version of the questionnaire used to assess the mo-
tivation of athletes (Barić et al., 2002).

The Physical Activity Questionnaire for Adolescents 
(PAQ-A; Janz, Lutuchy, Wenthe, & Levy, 2008) was used to 
assess PAL. The PAQ-A is a questionnaire about the last seven 
days of the activity that the participants fill out independently, 
and it is used to measure the level of PA in adolescents aged 14 
to 19 years. The reliability and validity of the PAQ-A question-
naire was proven in a sample of adolescents from Croatia and 
Bosnia and Herzegovina (Miljanović Damjanović, Obradović 
Salcin, Zenić, Foretić & Liposek, 2019). This questionnaire 
consists of 9 items; first 8 items assess PA during leisure-time, 
during PE classes, during lunch, after school, during evenings, 
during week-ends, and regular weekly PA, while 9th item as-
sesses whether student was ill or injured during the last 7 days. 
The first 8 items are scored on a scale from 1 to 5, with 1 repre-
senting low level of activity and 5 representing a high level of 
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activity. The final PAQ-A score was calculated as the arithme-
tic mean of the scores from all 8 particles (Kowalski, Crocker, 
& Donen, 2004).

Statistics reporting
The program Statistica 13.5. (Tibco Inc., Palo Alto, CA, 

USA) was used for statistical data processing. Basic descriptive 
indicators were calculated for the whole sample and separately 
for gender. The Shapiro-Wilk W test was used to analyze the 
normal distribution of the data. Pearson’s correlation coeffi-
cient was used to check the correlation between the variables. 
Frequencies were calculated for each individual item. A Chi-

square test was used to determine the differences by gender 
in each item of interest/enjoyment. An independent sample 
t-test was used to determine gender differences for PAQ-A and 
dimension of interest/enjoyment.

Results
Descriptive statistics for total sample and separately for 

boys and girls are shown in the Table 1. The results of the 
PAQ-A are 2.53±0.71 for total sample, while boys have high-
er PAQ-A score (2.74±0.82) than girls (2.45±0.64). Also, 
boys have higher scores than girls for the interest/enjoyment 
(3.86±0.79 and 3.77±0.80, respectively).

Table 1. Descriptive statistics for the results of PAQ-A and subset interest/enjoyment of intrinsic motivation

Variables
Total (N=198) Boys (N=57) Girls (N=141)

Mean±St.Dev. Mean±St.Dev. Mean±St.Dev.

PAQ-A 2.53±0.71 2.74±0.82 2.45±0.64

IMI 1 3.96±0.96 4.26±0.84 3.84±0.99

IMI 7 3.95±0.94 4.02±0.94 3.93±0.95

IMI 8 3.74±1.03 3.66±1.01 3.77±1.04  

IMI 13 3.66±1.12 3.86±1.14 3.59±1.10

IMI 17 3.67±1.15 3.53±1.26 3.7 ±1.11

interest/enjoyment 3.80±0.80 3.86±0.79 3.77±0.80

Legend: PAQ-A - Physical Activity Questionnaire for Adolescents; IMI - Intrinsic Motivation Inventory; St.Dev. - Standard deviation

Chi-square independent test showed signif﻿icant difference 
between boys and girls in the item IMI 1 (χ2(1, N=198)=9.53, 
p=0.04) (A), with boys showing higher enjoyment than girls at 
PE classes. Test did not show significant differences between 

boys and girls in the items IMI 7 (χ2(1, N=198)=1.61 (B), 
p=0.81), IMI 8 (χ2(1, N=198)=1.61, p=0.81) (C), IMI 13 (χ2(1, 
N=198)=5.01, p=0.29) (D), and IMI 17 (χ2(1, N=198)=2.5, 
p=0.64) (E) (Figure 1).

FIGURE 1. Chi-square test for gender differences for items IMI 1 (A), IMI 7 (B), IMI 8 (C), IMI 13 (D), IMI 17 (E)
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T-test evidenced a significant difference between boys and 
girls for PAQ-A (t=7.70, p=0.00). No significant difference was 
recorded for the interest/enjoyment of intrinsic motivation. 

Pearson’s correlation coefficient showed a significant associa-
tion between PAQ-A and subset interest/enjoyment of intrin-
sic motivation (R= 0.23, p<0.05) (Table 2).

Table 2. Differences between boys and girls the PAQ-A and subset interest/enjoyment of intrinsic motivation and 
Pearson’s corelation coefficient between PAQ-A and subset interest/enjoyment of intrinsic motivation

Variables
T-test Pearson’s R

t p PAQ-A interest/enjoyment

PAQ-A 2.70 0.00 / 0.23

interest/enjoyment 0.76 0.45 0.23 /

Discussion
The primary goal of this study was to determine the as-

sociation of enjoyment in distance learning PE with students’ 
PA, assuming that students who enjoy PE classes will be more 
physically active. The obtained results confirm a positive asso-
ciation between PA and the dimension of interest/enjoyment 
in distance learning PE. Furthermore, the results confirm dif-
ferences by gender in PA, i.e., male students are more physical-
ly active than female students.

The results did not establish differences by gender in the 
interest and enjoyment dimension of intrinsic motivation 
between male and female students. Thus, it can be said that 
male and female students similarly enjoy distance learning PE. 
However, the analysis of individual items of the interest and 
enjoyment dimension found that male and female students 
differ significantly in the IMI item 1 (“I really enjoy distance 
learning physical education”). Specifically, 88% of boys and 
71% of girls state that they enjoy PE classes. This is probably 
because boys are more physically active in their free time than 
girls (Guthold et al., 2020), and distance learning PE allows 
them to practice PE in their free time when and where it suits 
them best. Unlike the usual PE classes, which are held accord-
ing to a pre-planned and time-limited schedule, distance PE 
classes are planned differently, i.e., they offer more freedom to 
both teachers and students in the implementation and orga-
nization of the classes. Namely, during distance learning PE, 
students would receive assignments and activities from their 
teachers according to the planned schedule, but they did not 
always have to do assignments in real-time but could do them 
at a time that suits them best, respecting the agreed deadlines 
for sending feedback information on completed tasks and ac-
tivities.

There were no significant differences by gender in the re-
maining four items of the interest and enjoyment dimensions 
(IMI 7, IMI 8, IMI 13, and IMI 17); boys and girls stated that 
the content and practicing online PE classes was equally fun. 
However, it is interesting that only 19% of boys and 13% of girls 
stated that the content of distance PE classes can keep their at-
tention even though it is interesting to them. In the author’s 
opinion, this is especially important because distance learn-
ing PE is a new concept and students’ attention is extremely 
important to achieve the goals and objectives of the teaching 
itself. Attention and concentration are two aspects of cognitive 
function that have a special importance during development 
because they are key elements in the learning process (Zervas 
& Stambulova, 1999). It has been shown that even short peri-
ods of exercise can contribute to improved attention and con-
centration (Budde, Voelcker-Rehage, Pietraßyk-Kendziorra, 
Ribeiro, & Tidow 2008). Therefore, PE classes can be helpful to 
children and young people to concentrate while learning and 

can improve cognitive capacities (Gallotta et al., 2012).
The reasons for students’ lack of attention in the distance 

teaching PE could be found in the fact that students need to 
learn more independently during distance learning as they 
do not have the direct support and contact of the teacher. 
Particularly, in live and regular teaching, the student can get 
the teacher’s answers to all his questions immediately and get 
additional encouragement, while in distance teaching, this is 
much harder to achieve as there is no direct contact (Jeong 
& So, 2020). If distance-learning is held in real-time, it can 
be effective in classrooms with a smaller number of students, 
however, in classrooms with 25 or more students; such teach-
ing is difficult and inefficient. In addition, in distance learning, 
students need significantly more time to master the subject 
content on their own, resulting in a lack of attention/concen-
tration and losing motivation.

When we talk about the specifics of distance learning PE, 
it should be aimed at developing students’ awareness and im-
portance of their PA in the future, it should encourage stu-
dents to learn independently and develop their competencies. 
Specifically, students’ attitude towards independent learning is 
one of the important factors and prerequisites for the effective-
ness of distance learning PE (Jeong & So, 2020). Also, teachers 
should develop strategies for distance learning through which 
students will form a positive attitude to independent learning, 
and the evaluation in such teaching should be more flexible 
(Jeong & So, 2020).

The value/result of the intensity and enjoyment dimension 
of high school students in this study is 3.80. This is slightly 
more than the value of the interest and enjoyment dimen-
sion obtained in research by Cvenić and Barić (2015), who 
researched the student population in which this dimension 
was 3.64. This is probably because by completing high school 
education, young people become less physically active, less 
enjoy exercise, put in less effort, and feel less competent to ex-
ercise. A study on 2,000 American adolescent girls found that 
increased enjoyment resulted in increased PA among adoles-
cent girls (Dishman et al., 2005), and a positive association be-
tween enjoyment and PA was confirmed in this study as well. 
However, it should be said that the relationship between the 
variables is numerically relatively small, and further research 
should additionally investigate this issue.

Conclusion
This research found that girls are generally less physically 

active than boys and that enjoy distance learning PE less than 
boys. Therefore, the question arises which content or ways of 
distance teaching PE would meet students’ basic needs, make 
their classes interesting, and motivate them to be more in-
volved in classes and PA in their free time. Thus, PE teachers 
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and other educational authorities should develop a distance 
education program that will be acceptable and interesting to 
students. Indeed, uninteresting teaching of PE can potential-
ly lead to a decrease in intrinsic motivation in students and 
a decrease in interest and enjoyment of activities which can 
ultimately result in a decrease in PA of students. The introduc-

tion of modern technology in the teaching of PE and the more 
interesting and fun content can increase students’ involvement 
in the teaching process and increase their participation in PA. 
Therefore, future studies should more detail examine various 
distance teaching methods in order to develop the most ap-
propriate one for increasing PA of adolescents.

Acknowledgements 
There are no acknowledgements. 

Conflict of Interest 
The authors declare that there is no conflict of interest.

Received: 21 November 2021 | Accepted: 04 January 2022 | Published: 01 
February 2022

References
Barić, R., Cecić-Erpič, S., & Babić, V. (2002.). Intrinsic Motivation and Goal 

Orientation in Track-and-field Children. Kinesiology, 34, 1, 50-60.
Barić, R. (2012). Motivation and Barriers for Physical Activity [Motivacija i 

prepreke za tjelesno vježbanje].  Arhiv za higijenu rada i toksikologiju, 
63(Supplement 3), 47-57.

Barkoukis, V., Chatzisarantis, N., & Hagger, M. S. (2021). Effects of a School-
Based Intervention on Motivation for Out-of-School Physical Activity 
Participation. Research Quarterly for Exercise and Sport, 92(3), 477-491 
https://doi.org/10.1080/02701367.2020.1751029

Bedford, J., Enria, D., Giesecke, J., Heymann, D. L., Ihekweazu, C., Kobinger, G., 
. . . & Wieler, L. H. (2020). COVID-19: towards controlling of a pandemic. 
Lancet, 395(10229), 1015-1018. doi:10.1016/s0140-6736(20)30673-5

Brustad, R. J., Babkes, M. L., & Smith, A.L. (2001.). Youth in sport. U: Singer, 
R.M., Hausenblass, H.A., Janelle, C.M. (Ur.): Handbook of Sport Psychology, 
2nd edition. New York: Wiley, 604-635

Budde, H., Voelcker-Rehage, C., Pietrabyk-Kendziorra, S., Ribeiro, P., & 
Tidow, G. (2008). Acute coordinative exercise improves attentional 
performance in adolescents. Neuroscience Letters, 441(2), 219–223. 
https://doi.org/10.1016/j.neulet.2008.06.024 

Dishman, R. K., Motl, R. W., Saunders, R., Felton, G., Ward, D. S., Dowda, M., 
& Pate, R. R. (2005). Enjoyment mediates effects of a school-based 
physical-activity intervention. Medicine and science in sports and exercise, 
37(3), 478–487. https://doi.org/10.1249/01.mss.0000155391.62733.a7

Caspersen, C. J., Powell, K. E., & Christenson, G. M. (1985). Physical activity, 
exercise, and physical fitness: definitions and distinctions for health-
related research. Public Health Reports, 100(2), 126-131.

Cucinotta, D., & Vanelli, M. (2020). WHO Declares COVID-19 a Pandemic. Acta 
Biomedica, 91(1), 157-160. doi:10.23750/abm.v91i1.9397 

Cvenić, J. & Barić, R. (2015). Psychometric Characteristics of the Croatian 
Version of Intrinsic Motivation Inventory Questionnaire [Psihometrijske 
karakteristike hrvatske verzije Upitnika intrinzične motivacije za 
vježbanje (IMI)]. Napredak, 156(3), 341-354.

Escriva-Boulley, G., Tessier, D., Ntoumanis, N., & Sarrazin, P. (2018). Need-
Supportive Professional Development in Elementary School Physical 
Education: Effects of a Cluster-Randomized Control Trial on Teachers’ 
Motivating Style and Student Physical Activity. Sport, Exercise, and 
Performance Psychology, 7(2), 218–234. https://doi.org/10.1037/
spy0000119

Gilić, B., Ostojić, L., Ćorluka, M., Volarić, T., & Sekulić, D. (2020). Contextualizing 
Parental/Familial Influence on Physical Activity in Adolescents before 
and during COVID-19 Pandemic: A Prospective Analysis. Children, 7(9), 
125. doi:10.3390/children7090125

Gallotta, Guidetti, Franciosi, Emerenziani, Bonavolontà & Baldari (2012). 
Effects of Varying Type of Exertion on Children’s Attention Capacity. 
Medicine and Science in Sports and Exercise, 44(3), 550–555. doi:10.1249/
MSS.0b013e3182305552 

Guthold, R., Stevens, G. A., Riley, L. M., & Bull, F. C. (2020). Global trends in 
insufficient physical activity among adolescents: a pooled analysis of 

298 population-based surveys with 1·6 million participants. Lancet Child 
and Adolescent Health, 4(1), 23-35. doi:10.1016/s2352-4642(19)30323-2

Janz, K. F., Lutuchy, E. M., Wenthe, P., & Levy, S. M. (2008). Measuring activity 
in children and adolescents using self-report: PAQ-C and PAQ-A. 
Medicine and Science in Sports and Exercise, 40(4), 767–772. https://doi.
org/10.1249/MSS.0b013e3181620ed1

Jeong, H. C., & So, W. Y. (2020). Difficulties of Online Physical Education 
Classes in Middle and High School and an Efficient Operation Plan to 
Address Them. International Journal of Environmental Research and 
Public Health, 17(19), 7279. https://doi.org/10.3390/ijerph17197279

Karuc, J., Sorić, M., Radman, I., & Mišigoj-Duraković, M. (2020). Moderators of 
Change in Physical Activity Levels during Restrictions Due to COVID-19 
Pandemic in Young Urban Adults. Sustainability, 12(16), 6392. http://
dx.doi.org/10.3390/su12166392

Kowalski, K. C., Crocker, P. R., & Donen, R. M. (2004). The physical activity 
questionnaire for older children (PAQ-C) and adolescents (PAQ-A) 
manual. College of Kinesiology, University of Saskatchewan, 87(1), 1-38. 

McAuley, E., Duncan, T., & Tammen, V. V. (1989.). Psychometric properties 
of the intrinsic motivation inventory in a competitive sport setting: A 
confirmatory factor analysis. Resaerch Quarterly for Exercise and Sport, 
60(1), 48-58

Miljanović Damjanović, V., Obradović Salćin, L., Zenić, N., Foretić, N., & 
Lipošek, S. (2019). Identifying Predictors of Changes in Physical 
Activity Level in Adolescence: A Prospective Analysis in Bosnia and 
Herzegovina. International Journal of Environmental Research and Public 
Health, 16(14). doi:10.3390/ijerph16142573

Ntoumanis, N. (2001.). A self-determination approach to the understanding 
of motivation in physical education. British Journal of Education 
Psychology, 71, 225-242.

Rasberry, C. N., Lee, S. M., Robin, L., Laris, B. A., Russell, L. A., Coyle, K. K., & 
Nihiser, A. J. (2011). The association between school-based physical 
activity, including physical education, and academic performance: a 
systematic review of the literature. Preventive medicine, 52 Suppl 1, S10–
S20. https://doi.org/10.1016/j.ypmed.2011.01.027 

Ryan, R. M., Williams, G. C., Patrick, H., & Deci, E. L. (2009). Self-determination 
Theory and physical activity: the dynamics of motivation in 
development ond wellness. Hellenic Journal of Psychology, 6, 107–124. 
https://doi.org/10.1080/17509840701827437

Sekulić, D., Blazević, M., Gilić, B., Kvesić, I., & Zenić, N. (2020). Prospective 
Analysis of Levels and Correlates of Physical Activity During COVID-19 
Pandemic and Imposed Rules of Social Distancing; Gender Specific 
Study Among Adolescents from Southern Croatia. Sustainability, 12(10), 
4072. http://dx.doi.org/10.3390/su12104072

Stockwell, S., Trott, M., Tully, M., Shin, J., Barnett, Y., Butler, L., McDermott, D., 
Schuch, F., & Smith, L. (2021). Changes in physical activity and sedentary 
behaviours from before to during the COVID-19 pandemic lockdown: a 
systematic review. BMJ Open Sport and Exercise Medicine, 7(1), e000960. 
https://doi.org/10.1136/bmjsem-2020-000960.

Wang, Y., & Chen, A. (2020). Two Pathways Underlying the Effects of Physical 
Education on Out-of-School Physical Activity. Research Quarterly for 
Exercise and Sport, 91(2), 197–208. https://doi.org/10.1080/02701367.
2019.1656325

Zervas, Y. & Stambulova, N. (1999): Physical activity and cognitive functioning. 
Psychology for Physical Educators. Champaign (IL): Human Kinetics.

WHO, 2018. Physical activity. Retrieved 27/6, 2021 from http://www.who.int/
mediacentre/factsheets/fs385/en/

WHO, 2020. Adolescent mental health. Retrieved 27/6, 2021 from https://
www.who.int/news-room/fact-sheets/detail/adolescent-mental-health 


