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Abstract
Problem Statement:The COVID-19 pandemic led to significant changes in the life routines of preschool
children, both during lockdown and post-lockdown periods. Approach:An online survey completed by parents,
in-loco assessment scales filled in by a researcherand semi-structured interviews with preschool teacherswere
used to investigate the effects of the adjustments, which occurred in preschool children’s lives, in the lockdown
and post lockdown periods.Purpose:To characterize the levels of physical activity that Portuguese children had
during the lockdown period and to understand what changed in their school routines in the post-lockdown
period, regarding the organization of school spaces and routines.Results:Parents reported that children aged 3 to
5spent most of their time during lockdownundertaking sedentary activities (72% of their daily activities). In the
post-lockdown period,results indicate that in June there was an increase in the number of preschools with a poor
quality of environment compared to the pre-pandemic period (October/November).Taking into account the
measures implemented in preschools to prevent the COVID-19 transmission,teachers were of the opinion that
limiting the number of children sharing material was the worst measure imposed, since it hampered children’s
socialization. Conversely, increasing the use of the outdoor space was deemed positive because it improved
children’s happiness and action possibilities outside.Conclusions: TheCOVID-19pandemic has had a clear
impact on Portuguese children’s overall levels of physical activity during lockdown. In some schools, the
implementation of health guidelines has also led to further negative effects on children’s play opportunities.
However, many schools seem to be successful in finding strategies to ensure a healthy balance between
promoting children’s physical activity and ensuring risk control.
Keywords: COVID-19, physical activity, preschool children, preschool spaces, pedagogical practices.
Introduction
In March 2020, the World Health Organization classified the outbreak of COVID-19 cases as a
pandemic. In many countries a state of emergency was declared shortly after this date, which led to the closure
of non-essential government and private services, such as school services(Islam et al., 2020). In Portugal, the
state of emergency was declared on the 18th of March 2019, and most children were homeschooled till the end of
the school year.Although it is recognized that such measure prevents high rates of the virus transmission(Sun,
Lu, Xu, Sun, & Pan, 2020), being locked at home, is in itself an unpleasant experience as it can give a feeling of
loss of freedom, boredom, and uncertainty over disease status(Mattioli, Sciomer, Cocchi, Maffei, & Gallina,
2020). During such times, people are likely to experience fear, helplessness, and stigma(Jeong et al., 2016), and
with the closure of schools and businesses, such emotions can become exacerbated(Hall, Hall, & Chapman,
2008; Rubin, Potts, & Michie, 2010).
The lockdown brought a new reality to children's lives. Deprived of learning at school, free playtime
outdoors, and with no opportunities to spend time with friends, children were suddenly locked in their homes
andconfronted with a home-schooling program. Although brief walks and outdoor playtime (20 min) were
permitted during this time, all outside playgrounds were closed and children were encouraged to maintain social
distance between themselves. This initiated the beginning of a long period of inactivity and play restriction,
which can lead to serious consequences for children’s physical and mental health(Graber et al., 2020). Low
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motor competence(Vandorpe et al., 2011), body composition, and cardiovascular fitness(Tomkinson & Olds,
2007). Alongside with providing significant health benefits (high bone density, high levels of motor competence,
better physical fitness and a healthy weight), PA promotes children's mental health, psychosocial skills,
academic performance (Biddle, Gorely, & Stensel, 2004) and a more robust immune system(Lasselin, AlvarezSalas, & Grigoleit, 2016).
Studies in different countries indicate that children’s daily routines were more sedentary after the
pandemic,with a decrease in PA behaviors (S. A. Moore et al., 2020; Pietrobelli et al., 2020), and an increase in
screen time(Carroll et al., 2020). According to Jiao et al. (2020)these new daily routine patterns are considered to
be risk factors for the onset of acute symptoms of anxiety, stress, irritability, inattention and emotional regulation
difficulties, feelings, that have also been reported by children and those who cared for them during the pandemic
phase (Idoiaga, Berasategi, Eiguren, & Picaza, 2020).
The initial lockdown was quite effective in reducing the virus spread in Portugal,and led to a gradual
lifting of the emergency measures. The first children allowed back at school were those in daycare (May 18th,
2020) and preschool (June 1st, 2020). Duringthis gradual lifting, the first approach ofPortuguese National
Institute of Health (DGS) was more restrictive in terms of safeguarding the rights of children. However, with the
intervention of the Association for Early Childhood Teachers (APEI)(APEI, 2020), some measures were
reconsidered(Direção Geral de Saúde, 2020)and a greater balance between the risk of transmission and the wellbeing of children was achieved in the subsequent guidelines for daycare and preschools.On the latter, the DGS
recommendations and specific operating conditions were as follows: i)flexibility of rules for capacity (e.g.,
decreasing the number of children per room, maximizing the distance between children; ii) carrying out activities
in the outer space); iii) organization of alternative routes and schedules; iv)disinfection procedures for adults,
children, spaces and materials. In other words, removing from the rooms the accessories not essential to
pedagogical activities, enhancing the cleaning and disinfection of those who remain there; and favoring the use
of materials that are easier to disinfect, therefore ensuring that shared materials are properly disinfected. In this
document, the Government highlighted that each preschoolshould apply the proposed measures according to its
own reality, without ever losing sight of the importance of ensuring the child’s wellbeing(Direção Geral da
Educação, 2020).
In June 2020, many parents were still working from home and did not feel comfortable to send their
children to school, so the number of children attending daycare and preschool at the end of the school year was
relatively small. However, in September 2020,a new school year started: Portugal was no longer in a state of
emergency, the possibilities for remote work decreased, and therefore children of all ages went back to school,
which demanded from preschools a more complex organization. Due to the persistence of the COVID-19
pandemic, and the increase in the daily contamination rate, preschools had to deal daily with the difficult
dilemma of fulfilling the health recommendations, while avoiding putting their children in a new form of
lockdown, in which they could not play with their friends as they used to in the pre-lockdown period. This
dilemma has challenged schools to reorganize spaces and practices that promote children’s wellbeing and
opportunities for active play without compromising their health(Moreira, Cordovil, Veiga, & Lopes, 2020b).
When analyzing the opportunities for active play, consideration must be given to the possibilities for
action offered by the environment to each child, according to his/her needs, interests, motivations and
abilities(Gibson, 1979; Kytta, 2002; Waters, 2017).These possibilities for action arise not only from the
characteristics of the socio-physical environment,but also from the pedagogical practices, defined by educational
staff, which can facilitate or restrict the child’s exploration of the environment(Kytta, 2004). Then, boththe
socio-physical environment and the pedagogical practices modulate children's active play opportunities (Berti,
Cigala, & Sharmahd, 2019b; Farinha, Correia, & Carvalho, 2019).
Studies suggest that the quality of the socio-physical environment contributes to children’s motor,
cognitive and socio-emotionaldevelopment (Evans, 2006; Guo, Justice, Kaderavek, & McGinty, 2012; G. T.
Moore, 2012; Wick et al., 2017). According toBerti, Cigala, and Sharmahd (2019a),in order to promote
children’s healthy development, early care childhood education environments should be salubrious and safe, not
chaotic or crowded. Equallythey should have a variety and complexity of materials and arrangements that
encourage and facilitate play,as well as a clear spatial definition (legibility of space, clarity of thematic areas),
with cozy spaces where children can withdraw and find privacy and intimacy. Materials used should be suitable
for the children’s age and the proposed pedagogical intentions. The outdoor spaces should offer a variety
ofelements, both natural and manufactured, designed to broaden the children’s opportunities for play and move.
Reinforcing this idea, Sandseter, Storli, and Sando (2021),highlighted that optimal physical environmentsfor
children should have multiple indoor and outdoor play and activity opportunities, allowing for exploration, social
interactions, and a wide range of experiences and learning. Finally, the preschool physical environment should
support and strengthen pedagogical practices(Bilton, 2010), helping the educators to focus on providing children
different opportunities for action that enhance their development.
During the COVID-19 pandemic, preschools had to adjust their physical environment and pedagogical
practices to comply with the health recommendations. It is essential to understand the impact of such
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for active play continue to be guaranteed in children’s daily routines(Kytta, 2004).
In this article, we aim to understand what happened in the life of Portuguese children up to 5 years of age during
the COVID-19 lockdown and upon their return to school. More specifically, we aim to characterize the levels of
physical activity that children had during the lockdown period (study 1) and to understand what changed in their
school routines in the post-lockdown period, regarding the organization of school’s spaces and routines (study
2).
Study 1
Materials and methods
As the Portuguese state of emergency became more established, we conducted an online survey for
home confined families, with children up to the age of 13. The idea was to understand how the families’ daily
routines were impacted during lockdown times, and specifically what and how much physical activity were
children having at home(Pombo, Luz, Rodrigues, & Cordovil, 2020; Pombo, Luz, Rodrigues, Ferreira, &
Cordovil, 2020). The survey was created on ‘LimeSurvey’ and approved by the Faculty of Human Kinetics
ethics committee. It was launched online on the 23rd March and publicized through the social media (Facebook,
Instagram, WhatsApp), and by email. It took approximately 5 minutes to complete and comprised 4 sections:
1. Household: Questions regarding the number of children and adults who are at home and how many are
working from home.
2.Housing characteristics: Type and characteristics of the house, existence or not of indoor space for physical
activity and of outdoor space.
3. Household routines: Questions about the level of concern regarding the situation of Covid-19 and the way
routines are being adjusted.
4. Children's routines: Questions related to each child (age, sex, PA before confinement, health status) and the
time (reported in minutes) spent in different activities during the previous day.
Parents reported the time their children spent on intellectual activity (e.g., school assignments and online
learning); playful screen time (e.g., games); play without physical activity (e.g., reading, drawing, painting,
board games, cards, Legos, etc.); play with physical activity (hide and seek, jumping, tag, etc.), and physical
activity (organized physical activity indoors, physical activity outdoors, walk the dog). For each child, overall
sedentary time was calculated adding time spent on intellectual activity, playful screen time and play without
physical activity, whereas overall physical activity time was calculated adding play with physical activity and
physical activity. These values were then converted into a percentage of the total time reported.
Results
Our first results (corresponding to 2159 children; 1168 under 6 years of age) showed that children in
lockdown presented high values of sedentary time, and playful screen time, and low values of physical activity
time. These results were more concerning in the older age groups since as children’s age increased, there was
also a decrease in the overall physical activity percentage they performed during the day. In fact, 10 to 12 yearold children spent an average of 83.68% of their day in sedentary activities(Pombo, Luz, Rodrigues, & Cordovil,
2020). Results regarding the percentage of time that daycare and preschool children spent doing different
activities, whilst inlockdown, as well as their overall physical activity and sedentary time, were not as
pernicious, and are presented in Figure 1.

Figure 1. Mean percentage of time that children up to 5 years of age spent doing different activities during
lockdown in Portugal, as reported by parents. Active and non-active activities were grouped to present overall
physical activity and sedentary time.
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activity was positively affected by the existence of a big outdoor space in the house, and by the presence of other
children in the household. Conversely, a negative effect was found when all adults were working from home,
probably because of the related lack of attention to children and the need for a quiet home environment(Pombo,
Luz, Rodrigues, Ferreira, et al., 2020).
Although preschool children were not the most affected age group regarding the percentage of physical
activity during lockdown, some children were particularly sedentary during this period. Hence, coming back to
the preschool was an important moment for these children, since preschool should provide opportunities for
these children to be active with their friends in a healthy and safe environment. For this reason, study 2 was
conducted.
Study 2
Materials and methods
Sixteen preschools (14 public and 2 private) from Gondomar (Porto area in Portugal)agreed to
participate in this study. ThequalityofthephysicalenvironmentwasassessedbytheEscala de Avaliação dos
Envolvimentos Físicos para Crianças [EAEFC](Moreira, Cordovil, Veiga, & Lopes, 2020a). This scale is the
Portuguese version of the Children’s Physical Environments Rating Scale (CPERS5)(G. T. Moore, 2012), which
has high inter-rater reliability (r=0.84) and test-retest reliability (r=0.91), good internal consistency in most
subscales (Chronbach's α > 0.7), and good construct and content validity(G. T. Moore & Sugiyama, 2007).
The EAEFC is divided into 124 items that assess the characteristics of physical environment of early
childhood centers. It includes 4 parts, which assess: the size of the establishment in relation to the number of
children (Part A); the qualities of aesthetics, scale, circulation, indoor environment, safety and security (Part B);
the characteristics of the indoor spaces for care, for quiet activities, physical activity and messy and dirty
activities (Part C), and the functional and developmental needs of the outdoor play areas and aspects of the
building's location in relation to the community (Part D). Most items are assessed on a scale ranging from 0
(does not meet the criterion) to 4 (complies with excellence). Other items assess the existence of specific spaces.
In this case, the rating varies between 0 (does not exist), 2 (exists, but is shared with other functions or ages), 4
(exists only for that activity) or NA (not applicable). The final score corresponds to the sum of the scores of each
sub-scale, varying between 0.00-1.00=bad; 1.01-2.00=fair; 2.01-3.00=good and 3.01-4.00=excellent(Moreira et
al., 2020a).
The EAEFC was filled in-loco in a visit of one of the researchers to each preschool at 3 different times:
in October/November 2019; in June 2020 and in September 2020.The impact of the strategies that were
implemented by each preschool in the post-lockdown period (June and September)was assessed bysemistructured interviews with the preschool teachers. The interviewslasted approximately 45 minutes, and covered
themes such as the strategies used to implement the government guidelines and the perception about the
feasibility of applying those guidelines.
Results
The EAEFC results of the 16 participating schools are presented in Table 1.
Table 1. EAEFC results of the 16 Preschools prior to lockdown, right after lockdown and in the beginning of the
next school year.
EAEFC quality levels
Oct. / Nov. 2019
June 2020
Sept. 2020
Poor (0.00-1.00)
1 (6.25%)
4 (25.00%)
1 (6.25%)
Fair (1.01-2.00)
14 (87.50%)
11 (68.75%)
15 (93.75%)
Good (2.01-3.00)
1 (6.25%)
1(6.25%)
0 (0%)
Excellent (3.01-4.00)
0 (0%)
0 (0%)
0 (0%)
Note. The average number of children per pre-school was 50.25 in October/November, 17.70 in June and 48.63
in September.
None of the preschools were considered to have an excellent quality of the physical environment on all
three periods. Results from June show that there was an increase in the number of preschools with a poor quality
of the environment, compared to the pre-pandemic period (October/November). However, by September the
physical environment quality reached scores similar to the ones they had in October / November, suggesting an
efficient readjustment. It should be noted that only one preschool managed to maintain a good quality of the
physical environment in June, although it fell to a reasonable level in September.Our results indicate that the
small number of children attending preschool in June 2020 allowed for a better ratio between the indoor and
outdoor activity areas and the number of children, so each child had more room available right after lockdown.
However, this was not sufficient to prevent a reduction in the quality of the physical environment in some
preschools.
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of the activities’ spaces and the type and variety of materials available (both indoors and outdoors). This
reorganization was necessary due to the DGS guidelines for the reopening of preschools. The semi-structured
interviews allowed the examination of how the different strategies to prevent the COVID-19 transmission were
being addressed by the different preschools and preschool teachers. In table 2 we present some of the
implemented strategies, their frequency of implementation (i.e., number of schools that followed each
recommendation), and teachers’ assessment abouttheir feasibility of execution and impact on the pedagogical
practices and children’s behavior.
Table 2. Frequency of implementation of different strategies (number of schools that implemented each
strategy), and teachers’ assessment (number of positive, negative, or null opinions)of each strategy, when
implemented, in the post lockdown period (Juneand in September).
Strategy

Limitation of the number of children who can use the
material at the same time (indoor and outdoor)
Increase the use of outdoor space
Removal of indoor and/or outdoor loose objects and
materials that promote gathering or sharing
Restriction/prohibition of using outdoor equipment that
promotes gatherings (e.g., slides and swings)
Use the outdoor space at a fixed schedule, different for
each class.
Different classes use the outdoor space at the same time,
but space is divided, and each class always stays in the
same play area
Different classes use the outdoor space at the same time,
but space is divided, and classes rotate from time to time
between play areas
Focus mainly on disinfection measures

Frequency of
implementation

Teachers’ assessment
Opinion June
Opinion Sept.

June
13

Sept.
8

Pos.
0

Neg.
5

Null
8

Pos.
0

Neg.
5

Null
3

12
14

4
11

2
1

1
3

9
10

2
2

0
2

2
7

0

4

0

0

0

1

1

2

3

5

0

1

2

0

1

4

2

1

1

0

1

0

0

1

1

8

1

0

0

0

0

8

1

5

0

0

1

3

2

0

As shown in Table 2, in June, when the preschools reopened, the most commonly used strategies were:
to remove indoor and/or outdoor loose objects and materials that promoted gathering or sharing, to limit the
number of children using the material at the same time, and to increase the use of outdoor space. Limiting the
number of children using the material at the same time was the measure that preschool teachers considered to be
the worst one since it hampered children’s socialization. On the other hand, increasing the use of the outdoor
space was considered positive, since preschool teachers felt that children were happier and had more action
possibilities outside. The only negative perception regarding this measure related mainly to the lack of outdoor
space conditions with extreme weather conditions in summer (little shade, cement ground). It should also be
noted that in June, 12 preschools reported to have increased the use of the outdoor space as a strategy to prevent
COVID-19 dissemination, whereas in September only 4 preschools adopted this strategy. Although the weather
conditions in September are usually not bad in the north of Portugal, there is more wind and rain than in June,
and most preschools avoid using the outdoor space in rainy days.
In September there was a decrease concerning the implementation of most strategies, exceptthe ones
focused on the use of outdoor space and in promoting disinfection measures. This latter strategy was the one
with the greatest positive perception among the teachers, who considered that disinfection measures were better
than limiting the use of materials and sharing materials among children because they did not compromise
children’s opportunities for physical and social play. It should be noted that the only strategy that was not used
by any preschool in June (restriction of using the fixed equipment) was enforced by 4 preschools in September.
A significant increase in the number of children attending the preschool in September meant that it was more
challenging to ensure that the number of children using the material was limited, so some preschools decided to
restrict the use of outdoor equipment.
Discussion
Our findings show the hard-hitting effect of COVID-19 lockdown inthe lives of preschool children and
specifically their school routines, namely in terms of the increase of sedentary timeand decrease of quality in
their play environments. Having an outdoor space at home and siblings was a critical factor that contributed for
children’s physical activity and play, as well as having accessto outdoor action possibilities at preschool to be
shared by peers. According toBronfenbrenner and Morris (2006), the home and school environments interact
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established. Therefore, the quality of children’s lifestyles at home affects their lifestyles at school and vice-versa.
Considering the impact of children’s sedentarism on health and well-being(Graber et al., 2020), the increase of
children’s sedentary lifestyles during lockdown,shown by the present study, is alarming and should deserve more
attention from governmental, educational and health agents. In fact, the lack of physical activity might be a
contributing factor to the increase of mental health problems during lockdown reported in other studies (Idoiaga
et al., 2020; Jiao et al., 2020).Essentially, a strong and consistent relationship has been found between sedentary
time and both depressive symptomatology and psychological distress(Hoare, Milton, Foster, & Allender, 2016).
Thus, promoting and preserving children’s play and physical activity, even in pandemic times, is crucial for their
healthy development and well-being.
The present study showed that after lockdown, preschools lookedfor strategies to mitigate the effects
that this period had on children’s opportunities to play. The small number of children attending preschool in June
2020 allowed for a better ratio between the indoor and outdoor activity areas and the number of children, so each
child had more room available immediately after lockdown, which might have mitigated the lack of physical
activity during lockdown. Nevertheless, in some preschools, such ratio was not sufficient to prevent a downward
spiral on thequality of the physical environment. It is important to note that from June to September, preschools
started to prioritize sanitization measures, rather thanmeasures related to limiting their access to play materials.
This might reflect that preschool teachers reconsidered the importance of guaranteeing children rich and varied
opportunities for action, allowing them to create their own time and space for free and playful action(Kytta,
2004). Indeed, despite the decrease of quality of physical environments, schools are trying to reorganize
themselves in order to ensure opportunities for action that promote a balanced development and well-being of
the child.
The present study shows that the majority of the outdoor spaces do not seem to be prepared to be used
all year round, nor do they seem to have adequate proportions for the number of children attending. In fact, the
use of the outdoor space varies according to the seasons of the year and in the winter, for instance, preschoolers
spend most time indoors even when it does not rain.The idea that preschool spaces (both in terms of building and
in terms of equipment), as well as early childhood education practices, highly affect children’s behaviors and
activities (Berti et al., 2019b; Farinha et al., 2019; Gibson, 1979; G. T. Moore, 2012) is vastly recognized.
Considering that other pandemics are to be expected (Schlein, 2020), our findings reinforce the importance
ofrethinking the architecture of preschools;the design of equipment and play materials that allow and promote
children’s movement and outdoor-oriented practices; and teachers’ supervision attitudes and beliefsas to ensure a
good balance between safety and risk-taking andactive play.
Conclusions
These two studies indicate that the COVID-19 pandemic has had a clear impact on Portuguese
children’s overall levels of physical activity during lockdown (study 1).Besides, despite some negative effects of
the implementation of health guidelines on children’s play opportunities,many schools seem to be successful in
finding strategies to ensure a good balance between promoting children’s opportunities to diverse actions while
ensuring risk control (study 2).Yielding from these two studies an important conclusion may be stressed. The use
of appropriate outdoor socio-physical environments for play, movement and physical activity is a fundamental
message that should be reinforced by governments, health directorates and communities in general, as a key
measure for children and families to adopt in times of uncertainty and challenge, such as those created by the
actual pandemic.
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